16 May 2006 1 DESCRI PTI ON VASCULAR RESTENGCSI S PREVENTI NG QE%WT @w@
| MPLANTABLE | NTRAVASCULAR DEVI CE COATED THEREW TH 5 Techni c&1™ &Y The
present invention relates to a vascular restenosis preventing agent and an
i npl ant abl e i ntravascul ar device coated therewith. Mre particularly, the.
I nvention relates to a drug for 10 preveqting vascul ar restenosis after
coronary intervention, and an inplantabl'e intravascul ar devi ce coated
therewith. Background Art In late years, as a therapy for ischem c heart

di seases resulting fromcoronary artery stenosis such as angina pectoris
and 15 nyocardial infarction, a CH)| hypﬁqtﬁ@vention has been popul ari zed
rapidly in place of highly invasive toronary.” artery bypass graft surgery.
Typi cal coronary artery intervention is a percutaneous translum nal
coronary angioplasty (PTCA) in which a lumen of a 20 bl ood vessel is
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therap% causing the patient

Technical Field

The present invention relates to a vascular restenosis -
preventing agent and an implantable intravascular device coated
therewith. More particularly, the invention relates to a drug for

10 .preventing vascular restenosis after coronary intervention, and an
impl_antable intravascular device coated therewith.
Background Art
In late years, as a therapy for ischemic heart diseases
) resulting from coronary artery stenosis such as angina.pectoris and
15. | myocardial infarction, a coronary intervention has been popularized -
Irapidl-y in place of highly invasive coronary.artery bypass graft
'éurgery.
Typical coronary artery intervention is a percutaneous
‘transluminal coronary angioplasty (PTCA) in which a lumen of a
.20 blood vessel is ekpanded by inserting a catheter with an inflatable
balloon at a distal end thereof and then inflating the balloon at a
stenosed area of a coronary artery. However, the therapy only by
PTCA provides postoperative- restenosis at a high frequency of
about 40%, which has need of another therapy, causing the patient

25 great mental and physical sufferings.




25 great nental and physical sufferings. 16 May 2006 2 In Oﬁﬂﬁ; gB(folve
such problens, a procedure, called stent placenent, of placi % ent or
a coiled or neshed cylindrical support of a netal or plastic at a w dened
stenosed area, has w dely been brought into effect. This procedure has
reduced the 5 vascular restenosis rate o the halves. The stent placenent
enables to prevent elastic recoil and vé&scular renodeling, but it is
difficult to conpletely prevent the patient fromvascular restenosis in
the chronic stage. In fact, the stent placenent provides about 20%
probabilities of occurrence of 10 an In- hsnt Rest enosis (IS ft

;
treatnent. In palii el togsaly& such,arp @Sha%ep'ﬁﬁciﬁfyfrq’rggh@ c?gpsmof
ISR It is c?ncei ved that .the occurrence of ISR results fro i nfl anmati on
of the vessPlaseMestc Als Plasing @ riteptpPacangptied @fi Bie Y Indnical
hyperplasia resulting fromm %rati on of 15 sppoth nuscle cells from nmedi a
to the inti §HPPREY dth& melaloRr ptadit at wiwdened neten t IR 0NASSR
have focused on inhibition of the neointipmal hyperplasja, suggesting

Usef ul ness BAARN,HEEGHONEN iate | alECt paNie AIBRS A Bb088I Te e ol

and rapanyci n. Sone therapies en‘%ogi ng stents coated 20 with such a drug
have been r¥pdeylad astenpsheata hethnielyespat ent publications such as, for

exanpl e, JP2000-95706 (cf. page 3) and JP2000-249709 (cf. page 3).
However, there i§hBosteMerlpcgment enables to prevent elastic recoil” and

vascular remodeling, but it is difficult to completely prevent the
patient from vascular restenosis in the chronic stage. In fact, the
stent placement provides about 20% probabilities of occurrence of

10 - .an In-Stent Restenosis (ISR) after treatment. -In particular, diabetic
patients have higher frequencies of ISR.

It is conceived that the occurrence of ISR results from
inflammation of the vessel walls caused by stent replacement,
which causes intimal hyperplasia resulting from migration of

16~ _smooth muscle cells from media to the intima.

For that reason, recent studies of the prevention.of ISR have
focused on inhibition of the necintimal hyperplasia, suggesting
‘usefulness of drugs such as tranilast, paclitaxel, probucol,
cilostazol and rapamycin. Some therapies employing stents coated

20 . with- such a drug have been reported in Japanese unexamined
patent publications such as, for example, JP2000-95706 (cf. page
3) and JP2000-249709 (cf. page 3). However, there is no generally
accepted view that these drugs have remarkable effects on the
prevention of ISR.

25 On the other hand, radiotherapies irradiating the coronary




accepted view that these drugs have remarkabl e effects on tllaqw%}pﬁ(ﬁ)\éention
of ISR 25 On the other hand, radiotherapies irradiating the coronary 16
May 2006 3 artery disease sites with Rrays or y-rays to inhibit the
neoi ntimal hyperpl asi a have been put into practical use with good results.
However, the radiotherapy has not yet been popularized since it causes
sone conplications such as edge effects 8r late thronbosis 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 wajting for devel gpnent of drugs or nedical devices, which
have ful |y SHEM¥fJisedssr pHesswith Frea¥ntQloN-YS 42 dohibit iha aedpEmglt er
coronary artery intervention. 10 Disclosure of Invention The inventors
have studi eQYBBIRIESHR bRvEnBeghowaitpitel @factigall yerinwithhgoathdafddifani sm
of ISR begins with mgration of snpoth nuscle cells to fibrin adhered to
the stent stomgwss, Hed radiethedapyr fiesasoti vel hassr pepulasizathyatbeeyiisi n
and a2 15 macroglobulin in serumact as significant related factors in the
initial stagRUIBES®MEcTmplicationsheuehias eidgesetfiects @flgde. thrpaxdosist udi es
are regorted in papers (Yuji lkari et al; JOURNAL OF BIO.OG CAL CHEM STRY,
Vol . 278, | send igdiffioriddo 1cxgnisel apr exposedodoser@nd radictiast s@UrceOURNAL OF
Bl OLOG CAL CHEM STRY 20 Vol . 276, |ssue 15, 11798-11803, April, 2001). At
the time of = - In.the current status, the prevention of vascular restenosis :
after coronary artery intervention is waiting for development of
drugs or medical devices, which have fully satisfying effects on
prevention of vascular restenosis after coronary artery intervention.
10 Disclosure of Invention
The inventors have studied solution of the above problems
and found that the mechanism of ISR begins with migration of
smooth muscle cells to fibrin adhered to the stent surfaces, and
. that aq-protease inhibitor, aq-antichymotrypsin . and as-
15 macroglobulin in serum act as significant related factors in the-
initial stage where the fibrins adhere to the stent.surface. These
-studies .are reported in papers (Yuji lkari et al,, JOURNAL OF .
BIOLOGICAL CHEMISTRY, Vol.275, Issue 17, 12799-12805, April,
-2000: - Yuji lkari et al, JOURNAL OF BIOLOGICAL CHEMISTRY
20 Vol.276, Issue 15, 11798-11803, April, 2001). At the time of
announcement of the papers, it was not clear what factor is an
important factor related to ISR and thus there is no conclusion on

the ISR-relating factors,
Farther studies based on the above findings have been made

25 on relationship between ISR and the level of the above faciors in




announcenent of the papers, it was not clear what factor is an iqﬁgrtant
factor related to I SR and thus there is no concl usion on | ati ng
factors. Farther studies based on the above findings have been nade 25 on
rel ati onship between ISR and the | evel of the above factors in 16 May 2006
4 the blood for the patients treated by,the stenting procedure. AS a
result, the inventors have concl uded thgt the al-protease inhibitor and
a2-macroglobulin are related to narrowi ng of the blood vessel, but
al-antichynmotrypsin has no relationship to the narrowi ng. The 5 inventors
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active consti onpoun hat i vates al-protease 1 nhi %E or The
Salt o EE?‘S@WF%%?ﬁgﬁﬁﬁéﬁaffﬁégﬁﬁ&ﬁ'gfeﬁé?éﬁe@?@ﬁa'ﬂ\“bbf' e RrBpfhgE TR o @
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 a4-protease inhibitor and das-
macroglobulin with a certain substance.
According to a first aspect of the present invention, there is
10 provided 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, represented by the general formula:

/R1
X—N (I

\\Rz

15
wherein X is halogen, R is hydrogen or an alkaline metal, Ry is

~ hydrogen or aryisulfonyl which may be being substituted, Rq and

Ro taken together, can form a group represented by the general

formulas:




wherein X is halogen, Rl is hydrogen or an al kaline netal, is2 dr ogen
or arylsul fonyl which nmay be being substituted, RL and R2 &h Q get her,
can forma group represented by the general fornulas: 16 May 2006 00
(11-1) (11-2) 5 (11-3) or -CORa-CO (11-4) wherein R3 is a divalent group
or bond of linear or branched Cl1 - C5 hydrocarbons which may have one or
nore unsaturated bonds which nay have oRe or nore unsaturated bonds. 5 In
t he above general fornula, hal ogen atom expressed by X includes, for
exanple, fluorine atom chlorine atom brom ne atom and iodine atom and a
preferred hal ogen atomis chlorine atomg Exanples of the al kaline netal
represented by R1L are lithium sodium dnd potassium but a preferred

al kal i ne met ab_i odi u 0~pe aryl ayl represented by R2 nay have
1-5 substituent referablty, fI-3 substit s, which may be the sane or
different w ' notﬁz::ii;fﬁ positions thereof. The
aryl sul fonyl ijncl udes phenyl sul fonyl, naphtyl sul fonyl and the |I|ike. As
preferred exampl es of the above substituents, there may 15 be used, for
exanpl e, C3-'ClG; gwkcl oal kyl ,sugh as cycl gpreuy!, cyclobutyl, cycl opentyl
and cyclohexyﬁslé§-C10 alkgﬁ&ﬁ such as -

or  —CO—Rs—CO— (I-4)

wherein Rg is a divalent group or bond of linear or brénched Cq -
Cgs hydrocarbons which may have one or more unsaturated bonds

- which 'may have one or more unsaturated bonds.
5 - -~ In the above general formula, halogen atom expressed by X
“includes, for example, fluorine atom, chlorine atom, bromine atom
- and-iodine atom, and a preferred halogen atom is chlorine atom.
" Examples of the alkaline metal represented by R4 are lithium,
sodium and potassium, but a preferred alkaline metal is sodium. |
10 - The arylsulfonyl represented by Ry may have 1-5
substituents, preferably, 1-3 substituents, which may be the same
or -different with one another, at substitutable positions thereof.
The arylsulfonyl includes phenylsulfonyl, naphtylsulfonyl and the
like. As preferred examples of the above substituents, there may
15 be used, for example, C3-Cqg cycloalkyl such as cyclopropyl,
cyclobutyl, cyclopentyl and cyclohexyi; C9-C1g alkenyl such as
vinyl, allyl, 2-methylailyl, 2-butenyl, 3-butenyl, 3-octenyl; C2-Cqq
alkynyl such as ethynyl, 2-propynyl, 3-hexynyl;, C3-Cqp
cycloalkenyl such as cyclopropenyl, cyclopentenyl | and

20 cyclohexenyl; Cg-Cqg aryl such as phenyl and naphthyl, C7-C41




vinyl, allyl, 2-nmethylallyl, 2-butenyl, 3-butenyl, 3-octeny4 N@% 6&?
al kynyl such as ethynyl, 2-propynyl, 3-hexynyl; C3-Cl0 cyc en such
as cycl opropenyl, cycl opentenyl and 20 cycl ohexenyl; C6-Cl0 aryl such as
phenyl and naphthyl; C7-Cl1 16 May 2006 6 aral kyl such as benzyl and

phenyl ethyl; nitro; nitroso; hydroxyl; rcapto cyano; oxo; thioxo;

car banoyl ; nono or di- Cl1-C6 al kyl carba such as net hyl car banoyl ,

di et hyl car banoyl ; C6- Cl14 aryl car banoyl such as phenyl car banoyl ; carboxyl ;
Cl-C4 5 alkoxycarbonyl such as nethoxycarbonyl et hoxycar bonyl ; C6-Cl4

aryl oxycar bon ch s heno ar | : | f o, hal ogen.such as fluqrine,
el orine. b "SR SR RO "6 hb@{vll'etmﬂ R e Rs0: x|

r opoxy, hut ox i.sobut ox secs: butoxy, tert-butpox C10
gr yIOoxg; suc%ﬁéggﬁéhofyan 1- 84(010%31_‘3&)/:' 't fﬁ%béu"&hy Z%E‘ﬂyﬂrhlcﬁ ygﬂcﬁﬁ hi o,
Pert” buty i AIEVIREEBEmOY! °syp8 gl carbandd, pfrn]eﬁwe‘ie%‘r’fe%hia%%@ i nyl
such as net hyl sul fi Isulfln | -sul finyl S0 ro | sul finyl,
butyl sul fi ny{14 ﬂﬁéf?? y éc%ﬁﬁ’?ﬁéﬁﬂ??mylyt%ﬂb p ?-\141yl 4
C6- C10 .15 ar sul fin uch as hen | sul finyl; al k sul o such as
net hyl Ifoﬁ‘y'fomé‘ﬁf f%‘r‘&'l1 a%rrgs PRXY ¢ nyl, ﬁ&% |¥§‘P PNS %“ C14

but yl sul fonyl, isobutylsulfonyl, sec-butylsulfonyl; tert- butylsulfonyl
CB- C10 aryl 3fYkowgrraaem! £4:65ha&sy phentsygarbenyts shilfiesxhalagemyauch @h as

met hoxysul f gnyl , et hoxysul fonyl ropoxysul f onyl
Y ﬁu%rme (h)it\nlrme b¥'omlh)e pan |odmey C4-C4 alkoxy such as

methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-
butoxy, tert-butoxy; Cg-Cqg -aryloxy such as phenoxy; Cq-Cy4

10 alkylthio - such . as methylthio, ethylthio, propylthio, isopropylthio,
- butylthio, isobutylthio, sec-butylthio, tert-butylthio; Cg-C1q arylthio

- such - as -phenylthio; C4-C4 alkylsulfinyl such as methylsulfinyl,

. ethylsulfinyl, propyl-sulfinyl, isopropylsulfinyl,.  butylsulfinyl,
isobutyl-sulfinyl,  sec-butylsulfinyl, tert-butylsulfinyl; Cg-Cqg

15 arylsulfiny!' such as phenylsulfinyl; Cq-C4 alkylsulfonyl such as
methylsulfonyl, ethylsuifonyl, propylsulfonyl, isopropylsulfonyi,

- butylsulfonyl, isobutylsulfonyl, sec-butylsulfonyl, tert-butylsulfonyl;
Cg-C10 arylsulfonyl such as phenylsuifonyl; C4-C4 alkoxysulfonyl
such as methoxysulfonyl, ethoxysulfonyl, propoxysulfonyl,

20 isopropyloxysulfonyl, butoxysulfonyl, iscbutyloxysulfonyl, sec-
butoxysulfonyl, tert-butoxysuifonyl; Cg-Cqg aryloxysulfonyl such as
phenoxysulfonyl; amino; C4-Cq14 carboxyacyiamino such as
acetylamino, propionylamino, benzeoylamino; mono- or di- C4-C4
alkylamino such as methylamino, ethylamino, propylamino,

25 isopropylamino, butylamino, dimethylamino, diethylanimo; C3-Cg




20 i sopropyl oxysul fonyl, butoxysul fonyl, lsobutyloxysulfonﬁﬁgﬂseﬁ 06
but oxysul fonyl, tert-butoxysul fonyl; C6-Cl0 aryl oxysul fonyl &h %
phenoxysul fonyl ; am no; Cl-Cl1l carboxyacyl am no such as acetyl an no,
propi onyl am no, benzoyl am no; nono- or di- Cl-C4 al kylam no such as

met hyl am no, ethyl am no, propyl am no, 257isopropylanino, but yl am no,

di net hyl am no, diethylaninpo; C3-C6 16 May 2006 7 cycl oal kyl am no such as
cycl ohexyl am no; C6-Cl10 arylam no such as anilino; trisubstituted silyl
such as trinmethylsilyl, tert- butyldinethylsilyl triphenyl silyl,

tert-butyl [ | i f
acetyl - benZhy| KRG Suh oy eytiangRaRiie;” %%apeé?wa%iwoo?@%h

| f
dondensed " BPng8nifieor %%ﬁb%t@u%% i caugh’ 955, tmathfgi. 2 C8F
‘;’ f uz}ll or 1- buf)hll azg?ﬁf%ﬁ@?l phéﬂylsd ylortﬁetr ggbfld%letgoxyghenxISIi\fIOX%ZO-l yh,
.5-imd I I t hi
0. 2, 4- ?f?a%nyﬁar?ﬁxw oI T e Y bR atHl o 2RTACY etz ELBI o1
tri I iridi I l'i di nyl di nyl hol I
bé'n?.zIBdazowIec%‘éLfremaél—r' -ééIaé. Iﬂ”%heé&%wgig‘ﬁéhbés%u@ag“uﬁ 25 Yo
exanpl e, LS- - al anyl , gi nyl, cystathionyl, cysty
hi sti dyl , a‘%‘g{%ﬁoé PRAS, - SUS, Iéécwygﬁantwleﬁ%mor néfegen, I@/@?ICOlﬂéeﬂﬁ@ﬁyI
norl eucyl, _norvalyl, ornithyl, prolyl, sarcosyl, seryl, threonyl,
t hyr onyl , tr>;pg§>;ﬁereggr§qr exgmple, such as 2- or 3-thienyl, 2- or 3-furyl, 1-

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

and

or

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

10 or 5-isexazolyl, 3-,-4- or 5-isothiazolyl, 1,2,3- or 1,2,4-triazolyl, 2-,

4= or S5-pyrimidinyl, benzothiazolyl, benzoxazolyl, triazinyl, oxilanyl,

aziridinyl, - pyrrolidiny!, piperidinyl, morpholinyl, . benzimidazolyl,

quinolyl, isoquinolyl; an amino acid residue such as, for example,

alanyl, B--alanyl, arginyl, cystathionyl, cystyl,  glycyl, histidyl,

15 homoseryl, isoleucyl, lanthionyl, leucyl, lysyl, methionyl, norleucyl,

. norvalyl, ornithyl, prolyl, sarcosyi, seryl, threony!, thyronyi, tyrosyl,
varyl, etc.

The above substituent may also have one or more

-substituents that may be the same or different from one another in

20 the same or different substitutable positions. In that case, the

further substituents are equivalent to the aforesaid substituents. If

two or more substituents are used, their two substituents taken

together, may form a divalent group such as, for example, C4-Cg

alkylehe (e.g., methylene, ethylene, trimethylene, tetramethylene,

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




The above substituent may al so have one or nore substituents that nay be
the same or different fromone another in 20 the sane or ditf¥ay @06
substitutabl e positions. In that case, the further substituents are

equi valent to the aforesaid substituents. If tw or nore substituents are
used, their two substituents taken together, may form a dival ent group
such as, for exanple, Cl1-C6 al kyl ene (eﬁg., net hyl ene, et hyl ene,
trimethyl ene, tetranethylene, 25 propenyl ene), 3-oxapentanethyl ene,

vi nyl ene, benzylidene, 16 May 2006 8 net hyl enedi oxy, 2-thiatrinethyl ene,

oxal yl', mal onyl, succjnyl, _maleoyl, ﬁht hal oyl , oxygen, sulfur, imno, azo,
hydrazo and M¢ldvienedioNy, t Behdatiumethylana.s” axalwi vanahenyk oupdceitah as,

for exanple, aryl ar al kyl , cycloalkil, cycl oal kenyl , aryl oxy, arylthio,
aryl sul fi nymalsoyl,ypathalen oxugenc suibistroyimine §z@x¥w&raaﬁyand the like.
aryl oxysul fon%/I , arylam no, cycloal kyl am no, carboxylic acyl, carboxylic
acyl ani no, {irihesmsubstiteents aye, dixatemegeowrs suich g8 ofips examples atybns of
the substituents may further be substituted by one or nore groups sel ected
from the gr8i@lkybnsexelioadkyk, rydgatkanidh asyldxyoriawyithiop atytsulfiey!,
brom ne and iodi ne; hydroxyl; nitro; cyano; Cl-C4 al kyl such as nethyl,
et hyl, Spr op@rylsusemybpy| arjgaybamaydbut pryloxgcabbony!, anarytlexysolfopy|, C2- C4
al kenyl such as vinyl and ally[; C2-C4 alkynyl such as, ethynyl,
2-propynyl aranmisol i®elopherdamingl - carkaXdicy acylicloaaborgtinoagylasniney and
“the like; phenoxy, C1-C4 alkylthio 15 groups such as methylthio,
et hyl t hi o; Hheubstityladisilydr amd heterocyclic groups, 1 to 5 atoms of the
substituents may further be substituted by one or more groups
selected from the group consisting of halogen such as fluorine,
10 chlorine, bromine and iodine; hydroxyl; nitro; cyano; C4-C4 alkyl
'such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl
- and tert-butyl; C9-C4 alkeny! such as vinyl and allyl; C2-C4 alkynyl
such as, ethynyl, 2-propynyl and the like; phenyl; C{-C4 alkoxy
such as methoxy, ethoxy and the like; phenoxy; Cq-C4 alkyithio
15 groups such as methylthio, ethylthio; and phenylthio group.
Further, if the substituents are groups selected from the
.group consisting of alkyl, alkenyl, alkynyl, alkoxy, -alkylthio,
alkylsulfinyl, alkylsulfonyl, alkylcarbamoyl, alkoxycarbonyl,
- alkoxysulfonyl, amino-and alkylamino,
20 = 1to 5 atoms of the substituent may further be substituted by one or
more groups selected from the group consisting of halogen as

mentioned above, hydroxy!, nitro; cyano; C1-C4 alkoxy and C4-Cy
alkylthio groups.
As the divalent hydrocarbon group represented by R3, i.e.,

-25 “the divalent group of linear or branched C4-Cs hydrocarbons




Further, if the substituents are groups selected fromthe u si sting
of al kyl, al kenyl, al kynyl, al koxy, alkylthio, alkylsulfi nﬁﬁa&zg&’n
al kyl sul fonyl , al kyl carbanoyl, al koxycarbonyl, al koxysul fonyl, am no and
al kylamno, 20 1 to 5 atons of the substituent nmay further be substituted
by one or nore groups selected fromthe group consisting of hal ogen as
menti oned above, hydroxyl, nitro; cyano? Cl-C4 al koxy and Cl1-C4 alkylthio
groups. As the dival ent hydrocarbon group represented by R3, i.e., 25 "the
di val ent group of linear or branched Cl-C5 hydrocarbons 16 May 2006 9 which
may have one.or nore unsaturated bonds", there are CJ]- al kyl ene_such
ot hyl one. “BRICH oY Ve (a6 My RoHBS 2 YR BPRIRendhe S A% GREdy| one
such as vinylene, propenylene and the like. 5 In an enbodi nent of the
pr esent in@ﬁwﬂ%ﬁ, t FUHAl og&ihytedns, i n triwedbylangener tatrameathyiene) is
chlorine atom In_ an en‘qogi nt ?f the present invention, the conpound
that deactPeatameiyiens: e&2slisnRlleryiens sach assvinyens: mopenylene
chl orsuccini mdes. 10 According to a second aspect of the present
i nventi on,an@dpe like. further provided a drug for preventing vascul ar
restenosis, containing as an active constituent, a conpound t hat
deactPvates a2nnaoregl imant 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

that deactivates aq-protease inhibitor is at least one of N-
chlorsuccinimides.

10. According to a second aspect of the present invention, there

is further provided a drug for preventing vascular restenosis,

- containing as an active constituent, a compound that deactivates
d2-macrogiobulin.

As the above compound that deactivates as-macroglobulin, it

15 = is preferred to use a compound or a salt thereof, represented by

the general formula:
/R4
H—nN]  — (T-1)

\\Rs

-\P
or  (NHa),(Y") (II-2)
wherein Ry4 is hydrogen or amino, Rg is hydrogen, C4-Cg alkyl that may

be being substituted or carbamoyl that may be being substituted, p is

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

20 together, may form a group represented by the general formula:




As the above conpound that deactivates a2-macroglobulin, it 2 hgo
preferred to use a conpound or a salt thereof, represented ¥ 6general

formula: Ra H NC (11-1) R5 or (NH-)p(Y )P (11-2) wherein R4 is hydrogen
or amino, R5 is hydrogen, Cl-C5 al kyl that nmay be being substituted or
carbanoyl that may be being substituted, pis an integer ranging from1l to
3, Yis an acid radical, R4 and R5 taken1020 together, may forma group

represented by the general formula: 16 May 2006 10 (¢ H2)m (N) | wherein m
is an integer ranging from1 to 6, in that case the a2-

macr ogl obul i n-deacti vati ng conpound rmay be bei ng pol yneri zed by

ri ng-openi ng pol ynerization as represented by the general formula (V):

( CH2CH2NH)

am no gr oup-(gﬁﬂsém ed by

exanple, a

5 wherein

prifrary am no group,
I n unsubstjtuted or substituted al kyl

(azi s an integer ranging from 10 to 2500, The
)i n the above general formnula includes,
a secondary group or a ternary am no group.

represented b

for

The. al kyl ] y
wherein m is an integer ranging from 17to 6, in that case the ag-

macroglobulin-deactivating compound may be being polymerized by
ring-opening polymerization as represented by the general formula -
(V):

—(CH2CH2NH ), — (V)
5 wherein n is an integer ranging from 10 to 2500.
lee amino _group' represented by R4 in the above general
formula includes, for example, a primary amino group, a secondary
group or a ternary amino group.
. The alkyl in unsubstituted or substituted alkyl represented by
10 Rs includgs,' for example, C41-Cs alkyl such as methyl, ethyl, propyi,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl and pentyl.

The alkyl or carbamoy! represented by R5 may have one or
more substituents, which may be the same or different with -one
another, in substitutable positions thereof. As preferred examples
15 of the above substituents, there may be used, for example, C3-C1g
cycloalkyl such as cyclopropyl, cyclobutyl, " cyclopentyl and
cyciohexyl; Co-Cq1g alkeny! such as vinyl, a.I!yI, 2-methylallyl, 2-
butenyl, 3-butenyl, 3-octenyl; C5-Cq1g alkynyl such as ethynyl, 2-
propynyl, 3-hexynyl; C3-Cq1g cycloalkenyl such as cyclopropenyl,
20 cyclobuteny!, cyciopentenyl and cyclohexenyl; Cg-Cqq aryl such as
A. '_ .phenyl and - naphthyl; '07-011 aralkyl such as benzyl and




10 R5 includes, for exanple, Cl1-C5 al kyl such as-nethyl, ettaiy]_q/]—‘,iL Eﬁ&fyl’

| sopropyl, butyl, isobutyl, sec-butyl, tert-butyl and pentfl. hé al kyl or
car banoyl represented by R5 may have one or nore substituents, which may
be the sane or different with one another, in substitutable positions
thereof. As preferred exanples 15 of the above substituents, there nay be
used, for exanple, C3-Cl0 cycl oal kyl sudHt as cycl opropyl, cyclobutyl,

cycl opentyl and cycl ohexyl; C2-Cl10 al kenyl such as vinyl, allyl,
2-methylallyl, 2- butenyl, 3-butenyl, 3-octenyl; C2-C90 al kynyl such as

et hynyl, 2- propynyl, 3-hexynyl; C3-Cl0 cycl oal kenyl such as cycl gpropenyl,
20 cycl obut &hanyle |é)p'éH10ér[y¥f0ér&i hydrenkkemarcapso.ceganpy 10%9ichiaxo,
phenyl and naphthyl; C7-Cl1 aral kyl  suc benzyl and 16 y 2006 11
phenyl et hyl CERPEARYhi t ¥ hor odiy &ﬂe‘?‘ﬁ&pt 6?‘%’955’6?"@3 . SHiC8x0;88

car banoyl ; non r di- Cl-C6  al kyl carbanoyl such _as net hyl car bapoyl ,

di met hyl car l%‘?r&)ﬁ?a@'@Pﬂl,ard}mgbﬁ?ﬁf%ar%@lﬂh Cas Care AfviGATRERQY | %é?rrboxyl ;
Cl- 4 al koxycarbonyl such as 5 net hoxycarbonyl, ethoxycarbonyl; C6-Cl4
aryl oxy- car B&nyphenxicareanymdnoepcaPr¥hy| G 1suf @lkonap@&%ngﬁcﬁuaa as
fluorine, chlorine, bromne and iodine; Cl-C4 al koxy such as net hoxy,

et hoxy S pr Bptpxyicasbebpbx Etheuyerbonkbb&entyl 4 saeyiexyosarberylk -sdhoxy ;
C6- C10 aryl oxy such as phenoxy; Cl-C4. al kylthio such: as 10 net hyl thio,
et hyl thi o, psophensixycarbopytpygiulfa o, halogenhissich iasoiwgring oghlorine,

sec-butylthio, tert-butylthio;, C6 Cl0 arylthio such as
bromine and iodine; Cq-C4 alkoxy such as methoxy, ethoxy,

propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy;
Cg-C1g aryloxy such as phenoxy; C4-C4. alkylthio such. as

10 methylthio, efhy!thio, propylthio, isopropylthio, - butylthio,
isobutylthio, sec-butylthio, tert-butylthio; Cg-Cqg arylthio such as
phenylthio, C1-C4 alkylsuifinyl such as methylsulfinyl, ethylsulfinyl,

. propyl-sulfifyl, isopropylsulfinyl, butylsulfinyl, isobutyl-sulfinyl, sec-
bdty!su'lfiny'l, tert-butylsulfinyl; Cg-Cqg arylsulfinyl such as

15 ph"enylsul'finy!;' C1-C4 alkylsulfonyl such as methylsulfonyi,
ethylsulfonyl, propylsulfonyl, isopropyi-sulfonyl, butylsulfonyl,
isobutylsulfonyl, sec-butylsulfonyl, tert-butylsulfonyl; Cg-C1g
arylsulfohy! such as phenylsulfonyl; C1-C4 alkoxysulfonyl such as
methoxysulfohyl, ethoxysulfonyl, propoxysulfonyil,

20 is'oprOponxysulfOnyl, butoxysulfonyl, isobutyloxysulfonyl, sec-
butoxysulfonyl, tert-butoxysulfonyl; Cg-C1g aryloxysulfonyl such as
phenoxysulfonyl; amino; C4-C11 carboxyacylamino such as
acetylamino, propionylamino, benzoylamino; mono- or di- C1-C4
alkylamino such as methylamino, ethylamino, propylamino,

25 isopropylamino, butylamino, dimethylamino, diethylanimo; C3-Cg




phenyl thio; Cl1-C4 al kyl sul finyl such as nethylsul finyl, ethylsulfinyl,
propyl -sul finyl, isopropylsulfinyl, butylsulfinyl, isobutyﬁ¥§ﬁﬁ¥?q¥?, sec-
butylsulfiriyi, tert-butylsulfinyl; C6-CL0 arylsulfinyl such as 15
phenyl sul finyl; Cl1-C4 al kyl sul fonyl such as nethyl sul fonyl, ethylsulfonyl,
propyl sul fonyl, isopropyl-sul fonyl, butylsul fonyl, isobutylsulfonyl,

sec- butyl sul fonyl, tert-butylsul fonyl; o810 aryl sul fonyl such as
phenyl sul fonyl ; Cl1-C4 al koxysul fonyl such as net hoxysul fonyl,

et hoxysul fonyl, propoxysul fonyl, 20 isopropyl oxysul fonyl, butoxysulfonyl,

I sobutyl oxysul fonyl ., sec- butoxysul f onyl ert - butoxysul f onyl ;. C6- Cl
eyl oxysul 1 SsISEARERS FHOD AR fveiRbesyizining BB EnD ey no
such as acetylam no, propiony|am no, benzoyl am no; nono- or di- Cl-C4
al kyl anmi no &§ch adlingi hyirigubditutedy | siyho sushopyasamitrigetsy|sidvior offftani no,
butyl am no, , di. net.hyl am np,. di.ethyl ani no;, C3- 16 May 2006 12 .
cycl oal kyl aﬂuﬁgﬁéﬁ%ﬁﬁ%'&kﬂﬂﬂ Y %’W@;teﬁ%pg?bl H}%&Wﬁg‘%ﬁﬁ”ybs Gt 1 no;
trisubstituted silyl such as trinmethylsilyl, tert- butyldinmethylsilyl,
triphenyl si M1, ?%?h%ﬂt%u agit RpstphasyIfeTmyl.. asety6l Peagekyiei IT9UR such
as fornyl, acetyl, benzoyl; a groug 5 selected from3- to 6-nenbered
het er o8ycl i 8elp@epsiroontZi i1 Agmerabered dretespeys!is @eurs egpdrimingul fur or
ni trogen, and condensed rings thereof, for exanple, such as 2- or
3-thienyl, hetejo atems/isuch as2.oxygen, pgulforyor nitrogen,oand- pondepsed2- ; 4-
or 5-oxazolyl, 2-, 4- or 5- thiazolyl, 1-, 3-, 4- or 5- p%/razol yl, 1-, 2-,
4- or ‘5-im dagsl therepf, far example, such as 2- or 3-thienyl, 2- or 3-furyl, 1-
,2- or 3-pyrrolyl, 2-, 3- or 4-pyridyl, 2-, 4- or 5-oxazolyl, 2-, 4- or 5-
thiazolyl, 1-, 3-, 4- or 5-pyrazoliyl, 1-, 2-, 4- or 5-imidazolyl, 3-, 4-
10 or 5-isoxazolyl, 3-, 4- or 5-isothiazolyl, 1,2,3- or 1,2,4-triazolyl, 2-,
4- or 5-pyrimidinyl, benzothiazolyi, benzoxazolyl, triazinyl, o‘xi{an'yl,
aziridinyl, - pyrrolidinyl, piperidinyl, morpholinyl, benzimidazolyl,
- quinolyl, .isoquinolyl; an amino acid residue such as, for example,
alanyl, B-alanyl, arginyl, cystathionyl, cystyl, glycyl, histidyl,

15 homosery!, isoleucyl, lanthionyl, leucyl, lysyl, methionyl, norleucyl,
norvalyl, ornithyl, prolyl, sarcosyl, seryl, threonyl, thyronyl, tyrosyl,
varyL:etC;

The above substituent may also have one or more
- substituents that may be the same with or different from the other,

- 20 in the same or different substitutable positions. In that case, the
further substituents are equivalent to the aforesaid substituents. If
two or more substituents are used, their two substituents taken
together, may form a divalent group such as, for example, C1-Cg
alkylene (e.g., methylene, ethylene, trimethylene, tetramethylene,

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




10 or 5-isoxazolyl, 3-, 4- or 5-isothiazolyl, 1,2,3- or 1,2, -tr'?&}()ol yl,

2-, 4- or 5-pyrimdinyl, benzothiazolyl, benzoxazolyl, tri 4
oxilanyl, aziridinyl, pyrrolidinyl, piperidinyl, norpholinyl,
benzi m dazol yl, quinolyl, isoquinolyl; an am no acid residue such as, for

exanple, alanyl, F3-alanyl, arginyl, cystathionyl, cystyl, glycyl,
hi stidyl, 15 honoseryl, isoleucyl, lanthiényl, leucyl, Iysyl, nethionyl,
norl eucyl, norvalyl, orn:ithyl, prolyl, sarcosyl, seryl, threonyl,
thyronyl; tyrosyl, varyl, etc. The above substituent may al so have one or
nore substituents that may be the sanme with or different fromthe other,
20 in the sEfthylenpdicayent 2dbiatrimathpeacostxabs. malamds casecinyhe
further substituents are equivalent to the aforesaid substituents. If two
or nore subBtaleg¥ht Bhthraloykeexyger; sutfus, bubwe. azenhydragerand dgetiks., nmay
form a dival ent groug such as, for exanple, Cl1-C6 alk%;ene (e.0.,

&

met hyl ene, Htlhygsensubstitwentsyaeadlivamntagrauns sueh as, eropsagipdaearyl,
3-oxapentanethilene, vinyl ene, benzylidene, 16 May 2006 13 net hyl enedi oxy,
2-t hi at ri ne@falkghe, cyxiglaky!, neyshgalkenydci ayyloxymalaryyihiophanglsesfinybxygen,
sul fur, imno, azo, hydrazo and the like. |If these substituents are
di val ebt granfdsulfoolyi as, afyWcaexamoyd, aapyloxyasasb&gyl, cyaiybakksuifonyl,
cycl oal kenyl, aryloxy, arylthio, arylsulfinyl, 5 arylsulfonyl,
aryl car banogtylaminboxopcdobthytamiany | canpoxiytienyalcyl, aaybaxylioc,acylamino,
cycl oal kyl am no, carboxylic acyl, carboxylic acylamno, tri-substituted
silyl, and thesabstiyeted siiybumnd lheterdcaclhosgrfugshe! to 5 atoms of the
| substituents may further be substituted by one or more groups
- sefected from the group consisting of halogen such as fiuorine,
10 ‘chlorine, bromine and iodine; hydroxyl; nitro; cyano; C4-C4 -alkyl
such as methyl, ethyl, propyl, isopropyl,. butyl, isobutyl, sec-butyl
and tert-butyl; - C2-C4 alkenyl such as vinyl and allyl; Co-C4 alkynyl
-such . as, ethynyl, 2-propyny! and the like; phenyl; C4-C4 alkoxy
such as methoxy, ethoxy and the like; phenoxy; C1-C4 alkylthio
15 groups such as methylthio, ethylthio; and phenylthio group.

Further, if the substituents are groups selected from the
group consisting of alkyl, alkenyl, alkynyl, alkoxy, alkylthio,
alkylsulfinyi, alkylisulfonyl, alkylcarbamoyl, alkoxycarbonyl,
alkoxysulfonyl, amino and alkylamino, ‘1 to 5 atoms of the

20, substituent may further be substituted by one or more groups
selected from the group consisting of halogen as mentioned above,
hydroxyl, nitro; cyano; C1-C4 alkoxy and C{-C4 alkylthio groups.

The acid radical represented by Y includes chloro, carbonate,
sulfate, nitrate and borate groups. Preferred acid radical is suifate.

25 In a preferred embodiment of the present invention, the




substituents may further be substituted by one or nore groups selected
fromthe group consisting of hal ogen such as fluorine, 10 c iag brom ne
and iodi ne; hydroxyl; nitro; cyano; Cl-C4 al kyl such as ne @%? @%yl,
propyl, isopropyl, butyl, isobutyl, sec-butyl and tert-butyl; C2-C4

al kenyl such as vinyl and allyl; C2-Cncihkynyl such. as, ethynyl,
2-propynyl and the like.; phenyl;. Cl- al koxy such as net hoxy, ethoxy
and the |ike; phenoxy; Cl-C4 alkylthio 15 groups such as nethylthio,

et hylthio; and phenylthio group. Further,. if the substituents are groups

sel ected fé@,ﬁax,}ptlg}ﬁlsduﬁbg&'pﬁjéggﬁ{réféé‘% .fmﬁlsl‘é/%!'o Iﬁqﬁgluc@%&’é{;{?’@&?yﬁr y

al kyl t hi o, ul'tiny kyl'sul . % ony 'Kyl car banp . ohyl,
may 1 ur ¢ nerozindi o M0l ge8R"os by nop Bl SuiaBig SaBheTs or oup
o koxy. andneludfS ol PRI pamARE S amiah chmpRyhed. A48 GBS
aci o radiderepl SipRarbidrasiiy A8 Sl hEiBolo smneniOar SAlR ket |
el Ules GHRDGTAIRS TSRO APREEEHCLN RS Y PEURSS SRbH b O HTRB. CORTIAi ng
comPoun Ll hdogs o RISl AITROL AR AT R B
salts t herger%fdp tc%?lrs?s lr(%iqnbf ?r?clagleygcgrrr]l%soua}'\ncps.l ym@/nn?m?r%%rsi ggéd as the
compound that deactivates dp-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
embodiments, ammonium sulfate is employed as the compound that
deactivates as-macrogiobulin.
The above compound that deactivates as-macroglobulin may
constitute a drug for prevention of vascular restenosis in
15 c.ombination with the above compound that deactivates a1 -protease
inhibitor.
In a third aspect of the present invention, there is provided
an implantable intravascular device coated with a drug for
preventing vascular restenosis as defined in the first aspect.
20 - One embodiment may provide an implantable intravascular
device coated with a drug for prevention of vascular restenosis that
can comprise, as an active constituent, a compound that
deactivates «aq-protease inhibitor and/or a compound that

deactivates as-macroglobulin. As an implantable intravascular

25 device, it is preferred to use a stent.




and the conpound used is at |east one conmpound sel ected frol?the %&{oup
consi sting of these conpounds. Wien inmne is used as the ¢ T‘M%% hat
deactivates a2-macroglobulin, it is preferred to use polyethylene imne
havi ng a nol ecul ar wei ght ranging from500 to 10 100000, neasured by gel
filtration technique. In another enbodi nents, amonium sulfate is enpl oyed
as the conpound that deactivates a2-nmadd&gl obulin. The above conpound t hat
deactivates a2-macroglobulin may constitute a drug for prevention of
vascul ar restenosis in 15 conbination with the above conpound t hat
deactivates al-protease inhibitor. In a third aspect of the present
i nvention, ther® if®WthviagRectanof mphantRgsentntinyeadian arra¥yides &at ed
with a drug for reventing vascul ar restenosis as defined in the first
aspect . 20!@@@ﬁgb@ilﬁbrr&vawlgrcsiﬁ\d@eae\oatqﬂ avithn? dnug fay fyeyeatindevi ce
coated with a drug for prevention of vascul ar restenosis that can
conpri se, Yasewlagdesienesimsaistdetinedaakevgound that deacti vates
al-protease inhibitor and/or a conpound that deactivates a2-nmacrogl obulin.
As an i npl Bastiblede for &vamyinarOubtheduvestion is preferred to use a stent.
16 May 2006 14a A fourth aspect of the Bresent i nvention provides an
i mpl adt abl e i ntiriastycdharexelanationaridldbei made onug durg feeweavengion
vascul ar restenosis as defined above.

of vascular restenosis according to the present invention.




Best Mode for Carrying Qut the Invention 5 Firstly, the equ%ﬂaiééﬂ%\MIl be
made on a drug for prevention of vascular restenosis accorgi 6V 0t he
present invention. 16 May 2006 15 According to the present invention, there
is nolimt to the conpound that deactivates al-protease inhibitor,

provi ded that the conpound is able to deactivate the al-protease
inhibitor. Since an active center of thé5a1-protease inhibitor is
considered to be 5 bl ocked by an oxide, it is sufficient for the conpound
that .deactivates al-protease inhibitor to have a behavior to attack the
oxide. Thus, it is preferred to use a conpound having partial _structure

represented by f&Cgardinggto. fhe 1presamtpliaeiionhdhesapsumes Haili 1y Bech a.
partial structure: ar cyclic imdes or salts, thereof deriye r acyl of
dibasi ¢ aci GoMRQlnd {5k deach valas RildBIOIRASA BRI rﬁr&a,lgeg thia? Th

N-chl or succi ni mde, , .N-chl or pht hal i m de, N-chl ormal ei m de, )
N- chl or gl ut SPMRYE ’%rﬁctg?atrﬂ H@aEHNﬁéﬁﬁb§ BnrRIGE@sByINtUBItQEi nginge PBast
one hydrogen éLS atom of ammmnia with <chlorine atom or salts thereof. It
is preferr@8lVg &ORNBY ehl Higueerpigiease ThBRItRG NS ARItsIARyedeto be

used' singly or in conbination. Further, there is no limt to the conpound
of thedSpresklackachvbytiamh okide ddicts vaus8ctentmdoroghebuwtampopinslyi dat t hat

the 20 cor‘rgound_ is able to deactivate a2-macroglobulin. Since it is
' .deactivates aq-protease inhibitor to have a behavior to attack the

oxide. Thus, it is preferred to use a compound having partial

structure represented by formula:

-~
N

10 Exampies of the compounds having such a. partial structure: are

Cl—N

cyclic- imides or salts thereof derived from acy!l of dibasic acids
such as N-chloroxalimido, N-chlormalonimido, N-chlorsuccinimide,
' N-chiorphthalimide,  N-chiormaleimide, N-chlorglutarimide;
chloramine compounds obtained by replacing at least one hydrogen
15 - ~atom of ammonia with chlorine atom, or. salts thereof. It is
preferred to employ chlorsuccinimide. These compounds may be

" used singly or in combination. |
Further, there is no [imit to the compound of the present-
invention that deactivates as-macroglobulin, provided that the
20 compound is able to deactivate ap-macroglobulin. Since it is
considered that as-macroglobulin is deactivated by the formation of
a covalent bond between glutamic acid present in an active center

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




consi dered that a2-macroglobulin is deactivated by the forngt 9 6¢
coval ent bond between glutam c acid present in an active center

a2-macrogl obulin and an amno group, it is preferred to use a 16 May 2006
16 conpound having an am no group. As such a conpound, there may be used
ammoni a; am ne conpounds or salts thereof having Cl1-C5 al kyl replaced for
one hydrogen atom of ammoni a; urea haviﬂé?a car banoyl group replaced for
one hydrogen atom of 5 ammoni a; hydrazine or salts thereof having an am no
group replaced for one hydrogen atom of ammoni a; annnniun1sa|t3' and

cyclic secondar s having a divalent h ocar hon repl aced r two
o bgen ot BRERPARHNBAVITG | 410, mife (GEowP 2 S SUTL R ARG UYL dipie

conmpound, it is preferred to use | mar mne,, 10 i articular, .

met hyl ani neMRY %H rﬁi“"&}i@m%ﬂ!@/e %%mmlmﬁ%@r S?ﬂgs@%{ﬁma@aw be
used in the,.for salt t her amoni um s t her.e ma be
Used those: Suct Baa!Fby TorRRREN £O7 fRohY AP AGAr BLAT0R a8 MARGH

sul fate, anmonium car bonate, = amoni um . hydrogen carbonate, amoni um
nitrate, anhBNiNgh & %PaU@VITﬂéOHﬁsﬂeﬁr’@@@ﬁr &ar semenhyereaen 2oBmehi um

sulfate. The cyclic secondary am nes having a dival ent hydrocarbon
repl ac@d f oRMMBNIFdr BYErAZINGNE0lof Sakfroihereat| having naResaMiBBr OMPed by

the general fornmula: (CH2)k NH f | ) )
replaced for one hydrogen atom of ammonia; ammonium salts; and

cyclic secondary amines having a divalent hydrocarbon replaced

for two hydrogen atoms of ammonia, i.e., imines or salts thereof.
As the amine compound, it is preferred to use primary amine,
10 in particular, methylamine or ethylamine, especially, methylamine. -
These amines may be used in the form of a salt thereof. As an
~ammonium salt, there may be used those such as, for example,
- ammonium hydrochloride, ammonium sulfate, ammonium carbonate,
ammonium hydrogen carbonate, ammonium nitrate, ammonium
15 borate. The most preferred ammonium salt is ammonium sulfate.
The cyclic secondary amines having a divalent hydrocarbon
replaced for two hydrogen atoms of ammonia includes imines.

- represented by the general formula:

(CHz2)X NH
wherein k is an integer ranging from 1 to 6, such as, for example,
20 ethylene imine, pyrrolidine and piperidine. A preferred imine is
ethylene imine. The ethylene imine may be used in the form of
polyethylene imine obtained by ring opening polymerization and .

expressed by the general formuia:




wherein k is an integer ranging froml to 6, such as, for ﬁgﬂg 800
ethyl ene imne, pyrrolidine and piperidine. A preferred Im éthylene
i mne. The ethylene imne nmay be used in the formof polyethylene imne
obt ai ned by ring opening polynerization and expressed by the general
formula: 16 May 2006 17 - (CH2CH2NH)"- (V) mherern n is an integer ranging
from1l0 to 2500. In that case, preferred ethyl ene imne is polyethyl ene

i mne having a nol ecular weight ranging from500 to 100000, neasured by
gel filtration technique. These drugs may be used singly or in conbination
with 5 two or nore drugs. Further, if the C1-C5 alkyl with a substituent
has any further substituent, exanples of such a conpounds include

t obranyci n, —OCHyC i Nall-]c)a,t—enl n and (f9ozyne chl oride. The conpound t hat
deactivates al-protease inhibitor and the 10 conpound that deactivates

a2-macr ogl oHeareimey i sadimteégdreradgimg tfreni ofOntef 2B0Ik pbwddvat basef hey
are generally admnistered in the formof preparations prepared by m xing
the conponeptrefdrrbd atlyyleagpimire isgbelyiethyfarmemimire diavin g ansi cleicuga of
additives, fillers (e.g., calciumcarbonate, |actose, crystallized

cel lul ose, Weightrchegingodroms SO0 efd al B0060¢. ineadiusedt &yr aguls fdtration ow
substituted hydroxypropyl cel |l ul ose, carboxynethylcellul ose calcium etc.),
bi nder s(e. gtechieiyiue.n. Tixdaldrogs malyl beaised edingly orUhrécmmisation. with
5 two or more drugs.
Further, if the C1-C5 alkyl with a substituent has any further
substituent, examples of such a compounds include tobramycin,

polylysme elcatonln and Iysozyme chloride.

The compound that deactivates aq-protease inhibitor and the
1tj compound that deactrvates ao-macroglobulin may be administered -
in the form of bulk powder but they are generally administered in
the form of preparatlons prepared by mixing the component with
any component selected from the group con3|st|ng of addmves
fillers (e.g., calcium carbonate, lactose, crystallized celiulose,
15‘ starches,‘ poroos _materials, etc.), disintegrants(e.g., low-
substitoted hydroxyprop.yfcellutose, carboxymethylceliulose ca,lcium,--
etc.), binders(e.g.3 dextrin, gelatine, pullulans, etc.), lubricants(e.g.,
magnesium stearate, calcium stearate, etc.), coating agents(e.qg., "
methyl celiuiose, ethyl cellulose and the like), surfactants(e.g.,
20  polyoxyethylene hydrogenated castor oils, polysorbate, etc.),
elasticizer(e.g., triethyl citrate, triacetin, etc.), antioxidant
agents(e.g., citric acid, a-tocopherol, etc.) and preservative(e.g.,

parabens and the like), and tnen _making a suitable amount of the




magnesi um stearate, calcium stearate, etc.), coating agentq%gggyzomyethyl
cellul ose, ethyl cellulose and the |ike), surfactants(e.g.,

pol yoxyet hyl ene hydrogenated castor oils, polysorbate, etc.),

el asticizer(e.g., triethyl citrate, triacetin, etc.), antioxidant
agents(e.g., citric acid, a-tocopherol, §tc.) and preservative(e.g.,
parabens and the |ike), and then maki ng sui tabl e anount of the 16 My
2006 18 resultant mixture to a desired dosage form The dosage form

i ncl udes, for exanple tablets, balls, capsules, granules, subtle

granul es, | nhaﬁﬁ ° @begégﬁg%tg dé?éaglfgﬁlﬁﬂ suspensi ons, fat emul sion

pr epar ati ons, ‘'of which may be prepared in

the ordinary "PRE® dg Je? eqf B Cindld QgscibEe‘éxa?nﬁfeggﬂ%%‘je@arﬂ@ﬁ@poe' a

Anmong them it Is pre ?o use a osag orm-sui parent er al

and {opi calo gy ! awu?@ssugwbﬁa JiRGhER! eaBRldLy O%rypSUpRRRIARS 20

fat emul si 6 epar rons” 10 &rt el proceéss’i s I on of

o DR L i B 7

Procces 1 SoMARRITTE!  BSL B0, viATh Ttk Berh g, RUBLATH P

S MU A Y A N ek e

- Further, tA1e ste coat dlswptrgferred to use a dosage form suitable for
parenteral and topical administration such as injectable solutions,
suspensions and fat emulsion preparations.

10 A more preferred process is administration of a drug to an
affected area directly with a drug delivery catheter or an
implantable intravascular device coated with the drug. The most
preferred process is placement of a stent coated with an drug for
prevention of restenosis in the affected area. A process employing

16, 'a stent is simple and easy in insertion, so that it requires no
specialized technique and is short in time required for implantation
of the stent in the affected area. Further, the stent coated with an
drug for prevention of restenosis is locally implanted 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, the dosage of drug for prevention of restenosis can
vary with administration 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 ranges from 1 to 100 mM. The




drug for prevention of restenosis is locally inplanted in H%qwggiaﬁied
area, a dosage of the drug for regular adult is small and causes no 20
side issues such as side effects. Further, the dosage of drug for
prevention of restenosis can vary with admnistration routes, a patient's
synptons, age or weight. It is preferreq to adm ni ster the drug such that
a local concentration of the conpound at! Y he narrowed area of the 25
vessel ranges froml to 100 nM The 16 May 2006 19 concentration | ess than
1 nmM does not have much effect on preventi onofvascul ar restenosis,while

t heconcentration exceedi ngl00 may C esi de effects. The | ocal
concentrat i 89”&@@%“%& 15%s c%ﬁnin@a@? 3RS dPag F‘@P"eprr@\'}ﬁht edieds ons

vascul ar restenosbs ranges fro preferably, 70 to 90 mM and, nost .

preferably, PFEVEBHAN s@Tmaseulatepresi®nadal cwhtent thei oponceptradion

preferred to_adm nister bhen%ug for preventign of restenosis to the area
y.

par ent er al | $XSREHRYi cHP i sSTAYy G@USEhe SidBr @igGbSe, dV19) deedbnt of

an inplantable i ngre}vasc l@{ﬂ devi ce, especi al I?/ a 10 stent, coated with the
drug for prEQBRENSAUAN ilEG aFtivescempanends of {he dussEer Praventipenof n t he
affected area, to achi eve sustained- rel ease of the drugi. Respective

const i Puent ¥28R8!3)r Ep8tANOYIS FADEESS framt hrrefedgbiv.or Qortev & ineM &nd,
vascul ar restenosis according to the present 15 invention are described in

detail in JEPsicREeigaabM, iSuBbPe4t8®MBM. To keep the local concentration,

it is preferred to.administer the drug for prevention of restenosis to
the area parenterally and topically. This may be done, for example,
by placement of an implantable intravascular device, especially a
10 stent, coated with the drug for prevention of vascular restenosis of
the present invention in the affected area, to achieve sustained-
release of the drug.
- ~Respective constituents and preparation process of the drug
| for prevention .of vascular restenosis according to the. present
15 - invention are described in detail in Japanese patent publications
JP2000-249709(A), JP2000-95706(A) and Japanese Patent No.
3146009, which are hereby incorporated by reference.
Though the drug for prevention of vascular restenosis of the
- present invention has been explained as above, the vascular
20 restenosis can be effectively prevented by use of a drug delivery
| balloon or a stent coated with the drug for prevention of vascular
restenosis of the present invention to perform local administration
of the drug.
Next, the explanation will be made on the implantable

- 25 _ intravascular device of the present invention, making reference to a




JP2000- 249709(A), JP2000-95706(A) and Japanese Patent No. é%égoog()mhich
are hereby incorporated by reference. Though the drug for &h ?5% of
vascul ar restenosis of the present invention has been expl ained as above,
t he vascul ar 20 restenosis can be effectively prevented by use of a drug
delivery balloon or a stent coated with_the drug for prevention of
vascul ar restenosis of the present i nvedfion to perform | ocal
adm nistration of the drug. Next, the explanation will be made on the
i mpl antabl e 25 intravascul ar device of the present invention, making
reference to a 16 May 2006 20 stent as an exanple. A stent which is a
preferred eftRyi a8nN eXxampleant abl e intravascul ar device of the present
invention is characterized bg the fact that a surface of the stent is

e

coated with a drfg stentswhiebens i an psEfGESEL| INbogimendsiof. implaatahkigl ; the
stent has a cylindrical form has a coiled body portion or. a neshed body
porti on havirgayasealarsdevice Bt theepeasent iigveption; is teharastenasd by
configurations and may take any configuration, provided that it can
mai ntai n a Biedast that lanswfateeofwhienstantt e saatedewibdy e drugofarhe
vessel . Also, the stent may have an expansion nechani smof a
sel f - e@pandptgentype of wadellasone sheperalabl elnt yprnedli tthis stentehnsl @ for
the stent includes nmetals such as stainless steel, titanium tantal um
al m num t ueygsnaricahdfani,i has a coiled body portion or.a meshed body
portion having plural slots. But the stent is not limited to these
configurations and may take any configuration, provided that it can
‘maintain a size of the lumen after widening the narrowed area of
10-- the vessel. Also, the stent may have an expansion mechanism of a
self-expandable type or a balloon expandable type.
Suitable materials for the stent includes metals such as
- . stainless steel, titanium, tantalum, alminum, tungsten and nitinol;
plastics such  as . polyamides, polyethylene, .polypropylene and
15 . .~hardly-hydrolyzable polyether polyurethane. However, there is no
limit to the material for the stent, provided that the material is
. biocompatible and has been proved as a material fer medical use.
Examples of the stents includes Palmaz-Schatz (trademark)
stent of Johnson & Johnson, MULTI-LINK (trademark) stent of
20 Advanced . cardiovascular systems, Cordis (trademark) stent of
~ Cordis Corporation and Microstent-GFX (trademark) of Medotronic
Arterial Vascular Enginerering, Inc., which can be used with good
results.

The stent of the present invention may be obtained by

25  applying a coating mixture containing the drug for prevention of




pl astics such as pol yam des, pol yethyl ene, pol ypropyl ene aq%nﬁ?
har dl y- hydrol yzabl e pol yet her pol yurethane. However, there qlrnt to
the material for the stent, provided that the material is bi oconpati bl e
and has been proved as a material for nedical use. Exanples of the stents

I ncl udes Pal maz-Schatz (trademark) stent of Johnson & Johnson, MULTI -LINK
(trademark) stent of 20 Advanced car di oakscul ar syst ens, Cbrdls
(trademark) stent of Cordis Corporation and M crostent-G-X (trademark) of
Medotronic Arterial Vascular Enginerering, Inc., which can be used with
good results. The stent of the Rresent |nvent|on may be obtained by 25

appl yi ng a Y&3CUiRr festanesisonf 4nki REETPRE dryRNtian B?éb@n?b@ﬁ%?tefﬁ Way
2006 21 vascular restenosis of the present invention to the above stent in
t he conventi *&ﬁa@Q@VﬁﬂBRﬂaHﬂnKBPWWﬁB%W oMeibadsnfot saaténg sto stents
described in Jaﬁﬁ?ese pat ent unexam ned publications JP2000- 350786 A and
JP2000- 51362k Qﬂb%ﬁiénhbamemmtmtatwammcﬂéx@ RN $MRRRQ0- t hese
coating nethods can be applied to Iantable i ntravascul ar devi ces ot her
t han stent. 3PRd 86lA amdmg'pﬁ%oo@aéﬂ i ovhigh agenBeriy fikcorparaias Hydr ug
for preventlon of vascular restenosis to the stent. The drug-coated stent
may beSobt aref@depge( 1) Howexendthase ceapting myethags oannbei eppliat Ug f or
prevention of vascular restenosis with anK one of various polyners to
prepare a cdap afgable intravascular devices other than stent. The following.is
explanation 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:

- restenosis with any one of various polymers to prepare a coating
mixture, and then spraying the resultant- mixture on a stent or
dipping the stent .into the resuitant mixture,- or. (2) -a method
comprising steps of providing a hydrophilic coating of a polymer on

15 - -surface 6f. a stent and then spraying the drug for prevention of

. vascular restenosis on a stent or dipping the stent into the drug for
prevention .of : vascular restenosis. The drug for prevention of.
vascular restenosis is used after formulation to a suitable dosage
form such as a solution, powder or the like, to make it easy to mix

20 the drug with any one of the various polymers. If a powder type
drug for prevention of vascular restenosis is mixed with polymer, it
is necessary to sufficiently reduce granularity (primary particles

and secondary particles such as aggregates or lumps) 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.




m xture, and then spraying the resultant m xture on a stent or dipping the
stent into the resultant mxture, or (2) a nethod conprisilegvisy 2H¥ of

provi ding a hydrophilic coating of a polynmer on 15 surface of a scent and
then spraying the drug for prevention of vascular restenosis on a stent or
di pping the stent into the drug for prevention of vascular restenosis. The
drug for prevention of. vascular restendgis is used after fornulation to a
sui tabl e dosage form such as a solution, powder or the like, to make it
easy to mx 20 the drug with any one of the various polyners. If a powder
type drug for prevention of vascular restenosis is nmxed with polyner, it

i s necessary to 30Efizbeve| Coadinge ypduie amay (peliudesy paet i@ edlorgnd
secondary particles such as aggregates or lunps) to provide the stent with
snmoot h sur f 8888li¥es suchoasi fiegr example, adilyents, csarhters2gilkgrst Stabiliziagst ent
frombeing clogged with the drug. 16 May 2006 22 The above coating m xture
may i ncl ude8g6AEs oandortbe diki.t i vEOrseutample,f emexanpmaredi hydmphilic
carriers, fillers, stabilizing agents and the |ike. For exanple, one or
mor e hydr ophPlyraerpsieyecied fwiracdhiogompatibietydsaphiblie poldmsrisi may pel yners
may be 5 added to a bi oconpati bl e hydrophobi c coating agent to nodify

rel eas® proatiledotot he biecgmpatide dneropheirie hedtioghagent dol ynedfynay be
added to a bi oconpati bl e hydrophilic coating agent to nodify rel ease
profile of neleadeuqrofive efabtipéedrtige rAlseasensr obi | moray Hyadnopdidhied by

‘incorporating a hydrophilic
- .polymers may be added to a biocompatible hydrophilic coating
agent to modify release profile of the drug. For example, the

-release profile may be modified by incorporating a hydrophilic

10 polymer selected from the group consisting of polyethylene oxide,

- polyvinyl pyrrolidone, polyethylene glycols, carboxymethylcellulose,

. hydroxymethylceliulose and combination thereof into an aliphatic
polyester coating agent. An appropriate amount of the hydrophilic -
-polymer added to the hydrophobic coating agent or that of

15 : ‘hydrophobic polymer added to the hydrophilic coating agent is

.determined according to the release profile of the drug for
prevention of vascular restenosis in vitro or in vivo. -

There .is no limit to the polymers used in the present

invention if they are biocompatible. Examples of the polymers are

20 - polyamides, polyolefines (including polypropylene, polyethylene},
nonabsorbable polyesters (including polyethylene terephthalate

and the like) and biologically absorbable aliphatic polyesters (lactic
acid, glycolic acid, lactide, glycollide,  p-dioxane,
trimethylenecarbonates, eg-caprolactam, homopolymers thereof and -

25 - copolymers derived from a mixture of these materials).




10 polyner selected fromthe group consisting of poI yet hyI %r@ﬁﬁb&e,

pol yvi nyl pyrrolidone, polyethylene glycols, carboxynethylcel ose,

hydr oxynet hyl cel | ul ose and conbi nation thereof into an aliphatic polyester
coating agent. An appropriate amount of the hydrophilic polynmer added to

t he hydrophobi c coating agent or that of 15 hydrophobic pol ynmer added to
the hydrophilic coating agent is det er ni¢ved according to the rel ease
profile of the drug for prevention of vascular restenosis in vitro or in
vivo. There is no limt to the polyners used in the present invention if

t hey are. bioconpatible. Exanples of the polyners are 20 pol yam des

pol yol ef i nes (i n(ﬁlﬁélhﬂb the PBHHBW Enay %I"Q'é‘ﬁﬁ‘yWétr’ib? '9{%)’15 ipbabhigh

pol yesters (including polyethylene terephthalate and the |ike) and
bi ol ogi cal | W%wfﬁatﬂieswmghdpu Rroydgespating layensc Wittiftexigilyel ilheici d,
| acti de, glycolllde p- di oxane, trinethyl enecarbonates, e-caprolactam
honopol yrer §lagarmers atlaat 25apopee yrsed dénclude f righ emuplee YRrSe
materials). 16 May 2006 23 Further, the polynmer may be mixed with a highly
flexible, hleiﬁnSthﬂEE‘i:uOér pelyssyerne, t O Aerine, c paxlyegtarsy epslyamdes,
flexibility. The elastoners that can be used include, for exanple, various
el ast ofer s~ 8iligRN§s ol purethasiey ofl wbrinategoryastomer, patyrati tesbes, sind cone,
pol yur et hane, fluorinated el astonmer, natural rubber, and copol yners or
pol yner al Ieygowmeh%sm mty@nealas{;loyﬁnoﬁgheaemmaﬁaﬂals nmesmomgetikemedhe.
material is a segnmented pol yurethane polynmer film

'most preferred material is a segmented polyurethane polymer film

with a high flexibility and a high strength. It is preferred to use

- segmented poiyurethane polymer films including flexible polyether

10. - soft-segments and hard segments of aromatic and urea bond-rich .-

- portions, the soft segments and hard segments forming a
microstructure based on phase separation. - Such segmented
polyurethane polymer films have sufficient strength and are -

~excellent in antithrombogenicity. In other words, the segmented

15  .-polyurethane polymer films are biocompatible .and can be expanded
sufficiently without causing rupture.
-An amount of the drug for prevention of vascular restenosis -
to be coated on the stent varies with the administration route, a
patient's symptoms, age or weight. The quantity consumed of the
20 - drug for prevention of vascular restenosis ranges from about 0.001

- wWiv% to about 70 w/v%, more generally, from about 0.001 w/v% to
about 60 w/v% and, most generally, from about 0.001 w/v% to
about 45 wiv% with respect to the total amount of the coating
mixture.

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




with a high flexibility and a high strength. It is preferr %I{Iﬁyﬂﬁ%
segnent ed pol yuret hane polyner filnms including flexible polyether 10.
soft-segnents and hard segnments of aromatic and urea bond-rich portions,
the soft segnents and hard segnents form ng mcrostructure based on phase
separation. Such segnented polyurethane. polyner filnms have sufficient
strength and are excellent in antithron@dbenicity. In other words, the
segnented 15 pol yurethane polyner filnms are bioconpatible and can be
expanded sufficiently w thout causing rupture. An amount of the drug for
prevention of vascular restenosis to be coated. on the stent varies with

the admi ni sitafesoit paRsdbles to Rravide v yryashHee meansfofepifnentipa of
guantity consuned of the 20 drug for prevention of vascul ar restenosis
ranges fronvV@peutarorestenagigody 8 shetl tinte @ftes cepbpeapensfenvientians@sabout
0.001 wv%to about 60 wv% and, nost generally, fromabout 0.001 wv%to
about 45 w Welhashte effrctively prevent the aainilasfrestenesis i thys madinge. 25
According to the present invention, the stent explained above 16 May 2006
24 nekes ititjeessibie toorgsiuss mentaland ahivsicaepaing of thepathenbn of
vascul ar restenosis in a short tine after coronary interventions as_ well
as to &ffectivellf pseviontbehaotadcuthat ride enosorary hirderuentHgnsi twidssi bl e
to reduce nental and physical pains of the patient. 51t is to be noted
t hat the copossibjlityntadr pestdparatiMe vascular restenosis; to which the drug.
for prevention of vascular restenosis of the present invention and
implantable intravascular device coated therewith are applied,
include, without being limited thereto, Directional  Coronary
10 - Atherectomy = (DCA), - Transluminal Extraction Catheter(TEC),
. rotating atherectomy coronary angioplasty (Rotablator) and Laser
~ Angioplasty, in addition to the aforesaid PTCA and stent placement.
" BRIEF DESCRIPTION OF DRAWINGS
Fig. 1-is a graph illustrating relationship between decreasing
15  index for: vascular restenosis rate and concentrations of aq-: .

protease inhibitor, as-macroglobulin and. aq-antichymotrypsin in
- serum;
Fig. 2 is a graph illustrating relationship between presence or
non-presence of vascular restenosis and concentration of ag--
20 macroglobulin in serum for both diabetic patient group and non-
_diabetic patient group;
Fig. 3 is a graph illustrating relationship between a
concentration o'f N-chlorsuccinimide in fibrin and migration

incidence of vascular plain muscles;

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




possibility of postoperative vascular restenosis; to which ltﬁrl\gaﬁlﬁb@ for
prevention of vascul ar restenosis of the present invention an I 'npl ant abl e
i ntravascul ar device coated therewith are applied, include, w thout being
limted thereto, Directional Coronary 10 Atherectony (DCA), Transl um nal
Extraction Catheter(TEC), rotating atherectony coronary angi opl asty
(Rot abl ator) and Laser Angioplasty, in ad8ition to the aforesaid Pl CA and
stent placenent. BRI EF DESCRI PTION OF DRAWNGS Fig. 1 is a graph
illustrating relationship between decreasing 15 index for vascul ar
restenosis rate and concentrations of al protease inhibitor,
a2- macr ogl otatiohfandn dN-cimoispaioimidsitreated gepum ardga contsoh a§PHph
illustrating relationship between presence or non-presence of vascul ar
restenosi s @ightoaomembnailiamacteraB3-tidde sraojwyl oiodsa!ji i n serum for both
di abetic patient group and non- diabetic patient group; Fig. 3 is a graph
illustrating rellBig.onShiip bat wrapha ilbustcatingat effects fchnetRylkegnifiay de in
fibrin and mgration incidence of vascular plain nuscles; 25 Fig. 4 is a
graph i || uséttatiamdnent pobrdthgiend hinckree sgithl Mo ke ulay Retth2®fr 80i0o)tof or an
N-chl orsucci ni m de-treated group and a control group (right common iliac
arterys3-ti h@800njtobyamyddh) ankihonid, ipsezynepbhidididstand i payéfsieet snof
met hyl am ne, '

: deactivation of ag-macroglobulin.

EXAMPLES
The invention will be specifically explained below with
reference to experimental fests.

10 - In the examples, The test of significant difference on results
for respective experimental tests was carried out by Prearson text
with ‘a SAS (trademark) system Ver. 6.12, made by SAS I[nstitute
Japan, unless otherwise specified. Symbols in experimental tests

- respectively denote the folloWings, unless otherwise stated. a1Pl:

15 “aq-protease ‘ inhibitor,. a2M: ag-macroglobulin, alACT: - a1- °
antichymotrypsin, p: rate of rejection, R: correlation coefficient, M:
mol concentration {mol/L), mM: millimol concentration (mmol/L),. :
mg: milligram, w/v%: weight/volume percentage, ISR: In-stent
restenosis. - |

20 - .~ The followings are explicative of experimental results on case
patients received stenting, which reveals that aj-protease inhibitor
and ap-macroglobulin are ISR related factors as mentioned below.

[EXPERIMENT 1] Influences of concentrations of aq-protease

inhibitor and agp-macroglobulin in serum on reduction of vascular

25 lumen diameter




et hyl am ne, polyethylene imne with nol ecul ar weight of 60 000,
t obranyci n, ammoni a, |ysozyne chl oride and pol yl ysi ne on acﬂ | on of
a2- macrogl obulin. EXAMPLES The invention will be specifically expl ai ned
below with reference to experinental tests. 10 In the exanples, The test of
significant difference on results for respective experinmental tests was
carried out by Pearson text wth a SAS @tﬁ'ademar k) system Ver. 6.12, nade
by SAS Institute Japan, unless otherw se specified. Synbols in
experinmental tests respectively denote the follow ngs, unless otherw se
stated. alPL 15 -al-protease inhibitor,. a2M a2-macroglobulin, alACT: al-
anti chynot rypsi n,Thg objeetsopf reaqp@ﬂmemts me&m@%paéterﬁéewﬁhcc@mnaw ol
concentration (nol/L), mM mllinol concentration (mmol/L),

mlligram ®riery deseﬁﬁés/memmrlpgrcemm@y artery intesvention; sgherars se 20
The follow ngs are explicative of experinental results on case patients

recei ved st aovionpsiahi amd tewsnraceivard atendrplassgsaeenthi bitor and
a2-macroglobulin are ISR related factors as mentioned bel ow. [EXPERI MENT 1]

I nfl uences of cohtentdeat itonprofeal - {veotmatients Minbbi tacutandral-szaweficobul i n
I n serumon reduction of vascular 25 lunen dianeter 16 May 2006 26 The
obj ect & of Hxmwenbotict s oechisiane pareamamentls commrery performed by
administering aspirin (81 mg or 162 mg) and ticlopidine (200 mg) or
cilostazole (200 mg) for 7 days prior to the therapy. There is no
limit to the length of lesion and the selection of a stent was left to
the discretion of the operator. Stenting was succeeded in 91 cases

10 and 110 lesions. Among them, the 107 lesions were subjected to- -

follow-up coronary angiography after 6 months. These 107 lesions

‘were tested for verifications of relationship between concentrations

-of aq-protease inhibitor, ag-macroglobulin in blood :and inner

diameter of the vessel. The inner diameter of the blood vessel was. .

15  measured before and after stent placement and after 6 months with'

a cardiovascular analysis software, QCA-CMS of CMS, and loss

~index which represents the level of vascular restenosis was
determined from acute gain and late loss.

Biood serums were collected from the respective case

20 p‘a'ti'e‘nts after 24 hours of the therapy and subjected to the

nephelometric analysis to determine concentrations of aq-protease

inhibitor and as-macroglobulin  along with that of a4-

antichymotrypsin as the control material. The measurements were

carried out in an orderly manner by using measurement kits made

25 by Dade Behring Marburg for aq4-protease inhibitor and ag-




artery di seases requiring coronary-artery intervention, who 86 2@06 novo
| esi on and have received stent placenents. In order to prevent ¥ e patients

fromacute and subacute 5 thronbotic occlusion, pretreatnents were
performed by adm nistering aspirin (81 ng or 162 ng) and ticlopidine (200
ng) or cilostazole (200 ng) for 7 days prior to the therapy. There is no
limt to the length of Iesion and the seldction of a stent was left to the
di scretion of the operator. Stenting was succeeded in 91 cases 10 and 110

| esions. Anong them the 107 | esions were subjected to followup coronary
angi ography after 6 nonths. These 107 | esions were tested for verifications
of rel ati onshR@raHohudin esst sheasuiement ditaimgde: bas&laethyi dapan for
a2-macroglobulin in blood : and inner . dianmeter of the vessel. The inner
di anet er of %h@NHICHYMNAUEYBEIN-was. 15 neasured before and after stent

pl acement and after 6 nonths with a cardiovascul ar analysis software,

QCA- CVS of CMVB, Resultssard relexwahirthFigpriesefn sFithe 1|.e(1é0 denotet ulhey
restenosis was determ ned fromacute gain _and |ate | oss. Blood seruns were
col l ected frelatianshieshetveen e corpenisaiiens sofapyeproteassuirhibitarhis

t herapy and subjected to the nephelonetric analysis to determ ne

concen®r at | spsumi 2t goesersdex,i (1B) bdepotes dha2 redatiogsblpulbetwaemdgha t h
that of al- antichynmotrypsin as the control naterial. The nmeasurenents were
carri ed out cPRcenti@tits olfmapneadig glebubnnisaseremmndilossnitdexsapd Dade
Behring Marburg for al-protease inhibitor and a2

- (C) denotes the relationship between the concentrations of aq-
antichymotrypsin in serum and loss index. [n each diagram, a

vertical 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 aq-
protease inhibitor, as-macroglobulin and af-antichymotrypsin in
- serufn were -failen in the normal range. As can be seen from the
results shown in Fig..1, there was positive correlation between the
15 loss-index and aj-protease inhibitor or as-macroglobulin, but there
was no correlation between a4-antichymotrypsin and the loss iqdex.
In other words, it was confirmed that there is statistical correlation :
between aq-protease inhibitor or ag-macroglobulin and ISR.
Further, Fig. 2 shows the relationship between the
20 - - concentration of as-macroglobulin in serum and ISR, obtained by
separating the case patients into a diabetic group and a
nondiabetic group. In that figure, a black circle denotes the
presence of ISR, while a white circle denotes no presence of ISR.
The presence or absence of ISR was determined by measurement

25 of the inner diameter of the blood vessel with a quantitative




16 May 2006 27 macrogl obulin and neasurenent kits made by I—f%eﬁhséo pan for
al -antichynotrypsin. Results are shown in Fig. 1. In Fig. A7 denot es
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 index, and (C)
denotes the rel ationship between the cond8ntrations of al antichynotrypsin
in serumand | oss index. In each diagram a vertical axis indicates the

| oss index, while a horizontal axis 10 indicates the concentration of
respective factors in serum As shown in Fig. 1, the nmean val ues of

concent r at i @PRPMATYapNgheafapiy RAM Barer tham St odilesneiansianesis was
al-antichymotrypsin in serumwere fallen in the normal range. As can be
seen from thsigeskto e $BBwn in Fig. 1, there was positive correlation
between the 15 |oss index and al-protease inhibitor or a2-macrogl ohulin,
but there was noAgcthawatinohihe? wtled cancaittretipnst ¢f per-masiag ligds
index. In other words, it was confirnmed that there is statistical

correl at i onsemunviesrthal digtmtéageouphats higher thanhat gfi dsuniondiabefisr.
Further, Fig. 2 shows the relationship between the 20 concentration of
a2- macBogl o i A reerdabearfdr | bR roimdiabedid\grosgpdrand mp t ¢erredakon
patients into a diabetic group and a nondiabetic group. In that figure, a
bl ack ci r clkelgamn exonerntratione né cpfmasmolaiiuln anveetumcand] BSRendfes no

presence of ISR _
contrast therewith, the data for the diabetic group have a clear .
correlation betweén concentration of ag-macrogiobulin 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 example, in the case patients of the diabetic group, the
concentration of ag-macroglobulin higher than the normal upper
limit of 0.35%x10-9 M causes a 75 % occurrence of ISR, while the
concentration of ag-macroglobulin lower than 0.35x10-° M provides . =

15 + a 0% occurrence.of ISR. Thus, in the case patients of the diabétic
group, it was revealed that the concentration of as-macroglobulin
~ in serum has a considerably strong correlation with the occurrence

of ISR.

In other words, it can be said that the vascular restenosis

20 preventing agent according to the present invention is a highly
| effective drug for diabetic patients.

Accordingly, it will be seen that the prevention of vascular
restenosis can be expected by inhibiting a4-protease inhibitor and

ag-macroglobulin.

-25 : Al_though serum factors associated with the vascular




The presence or absence of | SR was determ ned by neasurenea&}%S %%m;he
i nner di aneter of the blood vessel with a quantitative 16 3% 8
coronary angi ography, and nore than 50 % di aneter stenosis was judged to
be ISR As shown in Fig. 2, the concentrations of a2-macroglobulin in
serum for the diabetic group are higher an that of the nondi abetic 5
group. The data for the nondiabetic grou% have no correl ati on between
concentration of a2-macroglobulin in serumand ISR In contrast therewth,
the data for the diabetic group have a clear correlation between

concentration of a2-macroglobulin in,serum anpd |LSR since the,jnc se in
concent r at i 6PSIEMOASHS HRYS %%IﬁtHdi'?ldiW%Yﬁﬁ“ﬂé rsd"ﬂir%'ﬁ' Wa{b%n8§/%68

i ncrease the occurrence of | SR._ For exar‘rg)l e, %n t he C?FSG aibepts of the
di abet i ¢ gr BU@seRhEomgRé dhergtisoRodierest (flt 1§ BRI %‘tgh at 40 Phe
normal upper limt of 0.35x10'5 M causes a 75 % occurrence of ISR while

the concenf®¥@led & ha¥enbdeb @ 681e!atiognErerenditno. . 35x10-5 M provi des 15

a 0% occurrence of ISR Thus, in the case patients of the (]‘l{ abebi C .ngoup,
it was reveal ed That et cdficeddr 2XR@NAtIAD- Bltr 3§8bbUESH 'S nSHQ has a
considerably strong correlation with the occurrence of ISR In other

wor ds, 5it chhapsasalegichaffects ofdbeurampaistdibsi s 20 preventing agent

according to the present invention is a hi ghlﬁll ef fective drug,.for, diabetic
patients. - [EXPERIMENT 2] Influences of N-chlorsuccinimide™in fibrin

on the migration frequencies of vascular smooth muscles
The vascular smooth muscles were collected from human
- vital arteries and established HNB18EBE7 was used as cell lines.
10 - The vascular smooth muscles were incubated in 6-well plates ‘to
produce confluent culturés. The resultant supernatant fluids were
washed three time with warmed phosphate buffer solution (PBS). -
and softly added with 3 mg/mL of fibrinogen and 0.8 mL of"
Waymouth culture solution including 10 w/v% human serum. Then,.:. -
15 ‘the supernatant fluids were respectively ~added with N-
chlorsuccinimide to adjust the final concentration. of N- .
- chlorsuccinimide to 0.08 mM, 0.8 mM, 8 mM and 80mM, and gelled -
by addition of thrombin. The resultant gelied supernatants were
incubated at 37 ° C for 24 hours, and the numbers of the smooth ™
20 muscle cells migrated into the gel was counted with a phase
contrast microscope. = For each concenfration, the experiments
were carried out to make n = 3. Results are shown in Fig. 3. The
ordinate denotes the fréquencies of migration of vascular smooth

muscles into the gel, while the abscissa denotes the concentration

25 of N-chlorsuccinimide.




Accordingly, it will be seen that the prevention of vascul ajs pMa§9b6810Si S
can be expected by inhibiting al-protease inhibitor and a2-nmacfoglobulin.
25 Al though serum factors associated with the vascular 16 May 2006 29
restenosi s have been studied by investigators in the world, at the present
nonent there is no report on the serumf or that can be revealed to have
such a correlation therewth. The next i n explanation on test results
showing 5 pharmacol ogic effects of the conmpound (I). [EXPERI MENT 2]
~Influences of N-chlorsuccinimde in fibrin on the mgration frequencies of

vascul ar snoot h scl,es, The ,vascul ar ot h, nuscl es re.coll.ecte rom
human vital artg%é uﬁ”(f‘qggt%l Yhed ' H 8%8@’7'8\%? \llﬁfeﬂ"@gabgﬁl Oﬁim%. 10
The vascul ar sm)ith nusclés Werﬁ i ncubated in 6-well t\;;)\)Iéat eﬁ‘,\;é)woroduce
confluent cUiBSEHERT FREOIBSMYSHILSs ARCIGASER FRRARNNE, WML GaSHIBe
time with warnmed phosphat uffer sol.ution (PB and softly_added with 3
ol L ot 11 BereRrAuan of A fs esimite < ancu s b i, b ARigate 1o
w v% human seru Then,.: 15 the supernatant fluyi ds were_res tivel
o e NEsRlan Bpait: BusclSaorasisiea. Fomalcinegh: B TRt ofihe
chlorsyccinimde to 0.08 v, 0.8 8 mM an ._and |l e by addition
of thr inreﬁﬂﬁsre%\f? ntﬂ‘aéeﬁr%w&b‘&%%wﬁ%ﬁagws ?Hcﬂ’ﬁé@é@"af’ﬂ%% for
24 hours, and the nu_nt?]etr)s of the snmooth_ . .
protease inhibitor has a beneficial effect on the prevention of
vascular restenosis.
Although N-chlorsuccinimide was wused in the above
-experiment, since the active centers of aq-protease inhibitor are
10 - protected by oxides, it is possible to use any other compound -
having chlorine atom and an oxidizing ability and including a partial

- structure represented by the formula:

CI-————N<
Explanation will be made on experimental results proving
medicinal values of the compound(l).
16 ' [EXPERIMENT 3] Influences. of N-chlorsucciriimide on
neointimal formation in vascular injury model
Thére were used a group of animals consisted of 5 (five)
N2W male rabbits aged 2 months. Vascular injury modéis were
prepared by introducing a Fogarty catheter, Model e-060-2F, made
20 by Baxter corporation (that is an arterial embolectomy balioon
catheter) into the right common iliac aftery through the right

femoral artery under pentobarbital anesthesia, and then abrading

the right common iliac artefy.S times under conditions of the




20 muscle cells mgrated into the gel was counted with a phgsg, 99(?]§rast
m croscope. . For each concentration, the experinents were cartied out to

make n = 3. Results are shown in Fig. 3. The ordinate denotes the
frequencies of mgration of vascular snmooth nuscles into the gel, while

t he absci ssa denotes the concentration é of N-chl orsuccinimde. 16 My
2006 30 As illustrated in Fig. 3, the fr 3uency of mgration of the
vascul ar snoot h nmuscl es decreases apparently with increasing concentration
of N-chl orsuccinimde, and the nunber of mgrating vascular snooth nuscles

e o e Sl oSSR e YD 42l Sl gy m e
R e M S e Rl o
compound haBARioBN S PAGTE dapBHRf HfDibxi O 27 Rg NGB N AT SETHG
Exper | ment a0 PURLI RESTATGH Y niSaMATSHNG v afdes bAIAaNS compdipamil 16
[ EXPERLNENT 2] | pences . of (N-ohlor sycl m mide on,neoj nt] mal, fop et on
.balloons in PBS, were respectively inflated in the right common
iliac arteries to locally administer the drug to each injured area.

After 4 weeks from the treatment, the arteries were surgically

removed, fixed with - 10w/v% neutral buffered formalin fixative and

10 then . sectioned to prepare arterial ring tissue sections. After
preparing elastic fiber stained tissue samples by EVG (Elastic Van
Gieson) staining, the samples were subjected to measurements of - .
intimal area (I} and medial area (M) to determine their ratio (I/M) as
the degree of intimal thickening. Resuits are shown in Fig. 4, in

15 which the ordinate denotes the degree of intimal thickénin,g.(llM'
'ratio), and the abscissa denotes the treated group names.

As illustrated in. Fig.4, in the group treated with N-
chlorsuccinimide, the neointimal hyperplasia is considerably
inhibited. It is proved that the compound is effective against the

20  vascular restenosis.

Explanation will be made on experimental results proving
medicinal values of the compound (Il1-1).

[EXPERIMENT 4] Effects of methylamine, ethylamine,

polyethyleneimines with molecular weights of 600 and 10000,

25 tobramycin, ammonia, lysozyme chloride and polylysine on




There were used a group of aninmals consisted of 5 (f|ve) h{%ﬁV\4 #‘ﬁ) abbits
aged 2 nonths. Vascular injury nodels were prepared by int & &r
Fogarty catheter, Mdel e-060-2F, made 20 by Baxter corporation (that is an

arterial enbolectonmy balloon catheter) into the right comon iliac artery
through the right fenoral artery under gsntobarbital anest hesia, and then
abrading the right common iliac artery ti mes under conditions of the 16

May 2006 31 ball oon being inflated (balloon pressure: 0.5 - 1.0 atn). After
injuring the vascul ar endot helium hydrophilic ball oons made by Boston

Scientific ra n f an N ccinimde-treated group prepared by
| mrer si ng tﬁgaggl\'fﬁi‘gﬁsbf% g.‘ h 8Bﬁﬁorsucci nimde, and of a control
group prepared by, . mrersi th bal |,oons ;i.n PBS, .ywerge ctiyvel

T Beea Tn the Pt amn%onﬂﬁ% e Uger tbleib i i¥al PYVBRREN: BV Hare ar ug
to each injured area. After weeks fromthe treatnment,. the arteries were
surgically magrggiepukin and thah tim\?’@%ﬁﬁﬁ??a)felg%‘f’f%QIQ(E'WQ)PrfrBﬁ’ iGO1PTIRG: i ve
and G eson) stain e sanpl es were subject ed asure{re )

intinal ar e®trix %2132%5 !tlgt,geg'om/pdqqpragpgrtmm. ?ﬁ%’P Yer!i! Ga%'PPM"aés t he
degree_of intinmal thickeni ng Results are shown in Fig. 4, in 15 whi ch t he
ordi nabPe. deRUi@d th@Utegri®d of effeGtial ehi cld@ﬁﬂ'r\&'&(mm\ﬁ 10 ekbnlayBig.oned

- to prepare arterial ring tissue sections. After preparing elastic fiber
stai ned ti seekedhmanaingpesvavith dselaculan weightsisof 2608 iandi d 0900, t he

group treated with N ] )
- tobramycin, ammonia, lysozyme chloride and polylysine on

deactivation of ap-macroglobulin. A concrete method will be given
below.

10 - Firstly, each of methylamine, ethylamine, polyethyleneimines
‘with molecular weights of 600 and 10000, tobramycin, ammonia,
lysozyme chloride - and polylysine was diluted to 0.0001 w/v%,
0.001w/v%, 0.01 w/v%, 0.1 w/v% and 1 w/v% to prepare a series of
diluted solutions as sample solutions. 50 pL of each sample

15 - solution was added with 50 pL of 2.5x10-4w/v% as-macroglobulin
and left for 5 minutes at room temperature. Then, the sample
solution was added 'with 50 pL of a 5 w/v% trypsin EDTA solution,
“left for 5 minutes at room temperature, and then added with 10 pL
'of- the coloring matrix $2222. After leaving the resultant sample

| 20 solution for 20 minutes at room temperature, the sample solution
was added with 50 plL of 10 w/v% acetic acid solution to stop

~ reactions, and then subjected to measurement of absorption of light

with a wave length of 405 nm, using 50 mM
tris(hydroxymethyl)aminomethane buffer solution of pH 8.0 as the

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




chl orsucci ni m de, the neointimal hyperplasia is considerabl § |n$@ﬁ§ted |t
I s proved that the conpound is effective against the 20 v& @ﬂ

restenosis. Explanation will be made on experinental results proving
medi ci nal val ues of the conmpound (I111-1). [EXPERI MENT 4] Effects of

met hyl am ne, ethylam ne, polyethyleneimnes with nolecular weights of 600
and 10000, 25 tobranycin, ammoni a, Iyso@ﬁhe chl ori de and pol yl ysi ne on
rati o), and the absci ssa denotes the treated group nanes. 16 May 2006 32
deactivation of a2-macroglobulin Utilizing the facts that trypsinis

I nhi bited by a2- nacroglobulln and that trypsin causes yell MICO| of a

0
col ori ng r 2,0 bt s(dindroxy metox kdenippsethans Ruféee UV@F‘l?‘IE i on
was 5 carried out for effects of nethylam ne, ethylam ne
pol yet hyl en8i @i riesultshanfosbowmin \Heggﬁngnowhmt ﬁd?rﬂboebe deﬂ%ﬁén% n,
ammoni a, |ysozyne chl oride and pol yly n%éﬁ act | vat
a2- macr og| ogﬁlalcﬁ'vaA'berf@rtﬁt af rﬂ-ﬁﬂBGCWQIIO iy 284 thhe| 3k Chs(fq:lqesrfq"y?s each
of methyl am ne, ethyl am ne, polyethyl eneimnes wth nol ecul ar wei ghts of

600 and 100bwe qommmﬁlnnsmﬁmmectwajmuamon de and pol yl ysi ne was
diluted to 0: 0001 wv% 0.001wv% 0.01 wv% 0.1 wv%and 1 wv%to

prepar & a seriesAsf sdomwmt ednsoFig.i ofis d8 samshe sompownd. 5S0CERa®NGeach

sanpl e
w concentration thereof deactivates ag-macroglobulin.  Polylysine

‘and lysozyme chloride provide 100% deactivation rate of ag-
macroglobulin at the concentration of 0.1 wiv%, while methylamine
provides about 100% deactivation rate of ag-macroglobulin-at the.
10 - concentration of 1  w/v%. Further, polymethylene imine with
- molecular weights of 10000 provides about 60% de-adtivation rate
- of ag-macroglobulin at the concentration of 0.1 w/v%. 'Since each
compound has -the .amino group, it is considered that ap-
macroglobulin is deactivated by the formation of covalent bonds

15 - between the amino group and active centers of a2-macroglobulin. .
The vascular restenosis preventing agent according to the
- present invention and the implantable intravascular device coated
therewith deactiv-até as-protease inhibitor and az-macroglobulin,
which are factors being closely related to generation of vascular
20 . restenosis, thus making it possible to effectively prevent and treat
the restenosis of the blood vessel expanded by coronary artery
intervention. The above restenosis préventing agents provide
sufficient effects even at low 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




15 solution was added with 50 pL of 2.5x10-4w v% a2-nmacr 09|1%%Li50063”d | ef t
for 5 mnutes at roomtenperature. Then, the sanple solution S added
,Wwth 50 pL of a 5 wWv%trypsin EDTA solution, |left for 5 mnutes at room
tenperature, and then added with 10 pL of the coloring matrix S2222. After
| eaving the resultant sanple 20 solution_ for 20 m nutes at room ,
tenperature, the sanple solution was ad®®d with 50 . pL of 10 w v% acetic
acid solution to stop reactions, and then subjected to neasurenent of
absorption of light wth a wave |l ength of 405 nm using 50 nmv
tris(hydroxynet hyl ) am nonmet hane buffer sol ution of BE 8.0 as the Za%bl ank.
The dil uti dRCc&ilVal BPRhedadpl ethaneHgeiRd B2 arWitRy 80t MBPIESEB6 33
by a 50 mM tri s(hydroxynet hyl )am nomet hane buffer solution of pH 8.0.
Resul ts ar dNéFM@SGUaridevise, iip pArdeuiaie stieRts @O@éﬁetwghtﬂbg agent,
deactivation rate of a2-macroglobulin, and the abscissa denotes é:lé
concent r at i tgs effeate sple the vagentiresse gragtiyhand adisk @f sidg efterdn
conmpound, increasing concentration thereof deactivates a2-macrogl obulin.
Pol yl ysi ne isseensigesabhelewesedde provi de 100% deactivation rate of a2-
macrogl obulin at the concentration of 0.1 wv% while nethylamne provides
about 800% deactivation rate of a2-macroglobulin at the 10 concentration of
1 wv% Further, polynethylene imne with nolecular weights of 10000

provi des about 60% deactivation rate of a2-nmacrogiobulin at the
concentration of 0.1 wv% Since each '




conpound has the am no group, it is considered that a2- naq%ﬁ&5£?664r]is
deactivated by the formation of coval ent bonds 15 between the af ho group
and active centers of a2-nmacroglobulin. The vascul ar restenosis preventing
agent according to the present invention and the inplantable intravascul ar
device coated therewith deactivate al-protease inhibitor and _
a2-macrogl obulin, which are factors bei 8% closely related to generation of
vascul ar 20 restenosis, thus making it possible to effectively prevent and
treat the restenosis of the bl ood vessel expanded by coronary artery
intervention. The above restenosis preventing agents provide sufficient
effects even at |ow concentrations, hGk&lMSy little side effects, and in
particular work on diabetic patients effectively. In 25 addition, in case
that the above restenosis preventing agents is 16 May 2006 34 locally
applied to the affected area with an inplantable intravascular device, in
particul ar, 1a sAedrsgcfmat gdewentirtighersegriiar radienesigctcondéining agean
increase greatly and a risk of side effects is considerably |owered. 5 16
May 2006 35actiseVcansidtueny far qumapennidngthatscinaetivaisisenggrBrot€8seai ni ng
as an active constituent, a conmpound that inactivates al-protease

5 inhibitor.

~ 2. The drug for preventing vascular restenosis_ according to

claim 1, wherein the compound that inactivates aq-protease
inhibito.r is a compound, or a salt thereof, represented by the

general formula:

R4
\\ R=

X (1)

10
wherein X is halogen, Rq is hydrogen or an alkaline metal, Ry is

hydrogen or arylsulfonyl which may be being substituted, R{ and -

Ro taken together, can form a group represented by the general

formula:

c O

or ~CO—Rs—GO— (I-4)




5 inhibitor. 2. The drug for preventing vascul ar restenosi 566191%?29? 49 to
claim1, wherein the conpound that inactivates al-protease Is a
conpound, or a salt thereof, represented by the general fornula: Ry X ---
N (I ) Rs 10 wherein X is halogen, Rl is hydrogen or an al kaline netal,
R2 is hydrogen or arylsul fonyl which may, be being substituted, Rl and R2
taken together, can forma group represer:r’t d by the general formula: O
(11-2) (I1-3) or -CO-R3-CO- (11-4) 16 May 2006 36 wherein R3 is a divalent
group of a linear or branched Cl1 - C5 hydrocarbon which may have one or
nore unsaturated bonds, or a divalent bonding group. 5 3. The drug for
preventing vascul ar restenosis according to claim2, wherein the hal ogen

atomis a CRLRAR RPT & alifeft ol i §VRbLR%bY e ced B el S

according to
hydrocarbon which may have one or more unsaturated bonds, or a

divalent bonding group.
5 3. The drug for preventing vascular restenosis according 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 aj-protease
inhibitor is N-chlorsuccinimide

10 5. An implantable intravascular device coated with a drug for
preventing vascular restenosis defined in claim 1.
6. The implantable intravascular device according to.claim 5,
“wherein said device'is a stent.
7. A drug for preventing vascular restenosis, containing as
15 an' active - constituent, a compound that inactivates ag-
macroglobulin. |

8. The drug for preventing vascular restenosis according to

claim 7, wherein the compound that inactivates ag-macroglobulin is
‘& compound or a salt thereof, said compound being represented by

20 the general formula:




claim1l1, wherein the conpound that inactivates al-protease inhibitor is
N-chl orsuccinimde 10 5. An inplantable intravascul ar devi dé Mawee¥P with a
drug for preventing vascular restenosis defined in claiml. 6. The

i mpl ant abl e i ntravascul ar device according to claim5, wherein said device
is a stent. 7. A drug for preventing vascul ar restenosis, containing as 15
an active constituent; a conpound that i8dctivates a2- macrogl obulin. 8.
The drug for preventing vascul ar restenosis according to claim?7, wherein
t he conpound that inactivates a2-macroglobulin is a conpound or a salt

t hereof, said conmpound begjng represented by 20 the general fornula: 16 My
2006 37 Ra H N (IIE}&fEi?B or (NH4)O(Y-f (I111-2) wherein R4 is hydrogen
or am no, R55q3—h¥ gen, C1-C5 gpryutghat may be being substituted or

car banmoyl that may being subStTt d, pis an integer ranging from1l to
3, Yis an acid radiggTszFM-and R5 taken together, may forma group
represented by the genera? formula: | (77~~7-

or  (NH«) (Y)Y (M-2)
. wherein R4 is hydrogen or amino, Rg is hydrogen, C4-Cs aikyl that
may be being substituted or carbamoyl that may be being
substituted, p is an integer ranging from 1 to 3, Y is an acid radical,

R4 and Rg taken together, may form a group represented by the

5 . general formula:

((I':Hz)m @
wherein m is an intéger ranging from 1 to 6, in that case the ap-.
'. macrogIobullin—inact'i\/at‘ing compound may be being polymerized by
N ring-opening p.olyfﬁerization as représehted by the general formula
(V): |
- —(CH2CHzNH ).~ (V)
10 whereinnis an inte_ger ranging from 10 to 2500.

9. The drug for preventing vascular restenosis according to
claim 8, wherein the compound that inactivates ap-macroglobulin is
at least one compound selected from the group consisting of
ammonia, methylamine, ethylamine, saits thereof, urea, tobramycin,

15 - polylysines and lysozyme chloride.

10. The drug for preventing vascular restenosis according to




(CH2) m (JY) wherein mis an integer ranging from1l to 6, iQGtM%;zo‘@se t he
az2-. macroglobulin-inactivating conpound nmay be bei ng pol yneri'zed by
ri ng- openi ng pol yneri zation as represented by the general formula (V):
(CH2CH2NH) n- (V) 10 wherein n is an integer ranging from 10 to 2500. 9. The
drug for preventing vascul ar restenosis according to claim8, wherein the
conpound that inactivates a2-macroglobul®8 is at |east one conpound
selected fromthe group consisting of ammonia, nethylam ne, ethylan ne,
.salts thereof, urea, tobranycin, 15 polylysines and |ysozyne chloride. 10.
The drug for preyenting vascular restenosis according to 16 2006 38
claim8, wheldmd; phaigipdhedcempoyndhatl nactivaies %@%&H&W nis
pol yet hyl ene i m ne having a nol ecul ar weight ranging from500 to 100000,
measur ed bypgbiethylaneidminet bawnitigy@e malecuine wiight freangineveem mPdscul ar
restenosis according to 5 claim@8, wherein the conpound that inactivates
a2- macr ogl obU0DR0;| sneasmrad b gal fitlration2echimdqueug for preventing vascul ar
restenosis according to claim7, further conprising a conpound that
i nactivates al- Pt.ot Basariughfdi poeventiognba st liasrregstenosis dosergbnigdo 10
13. An inplantable intravascul ar device coated with a drug L

5 claim 8, wherein the compound that inactivates as-macroglobulin is

ammonium sulfate.
12. The drug for preventing vascular restenosis according to
claim 7, further comprising a compound that inactivates aq-
“protease inhibitor in combination with said compound.
10 : 13. An implantable intravascular device coated with a drug
for preventing vascular restenosis defined in claim 7 or.12..
14. The implantablé intravascular device according to claim -

13, wherein said device is a stent.




for preventing vascular restenosis defined in claim7 or 12,

i npl antabl e i ntravascul ar device according to claim 13, wﬁggg%%zgg?d

device is a stent. 16 May 2006 39 ABSTRACT A drug for preventing vascul ar

restenosi s conprises a conpound that inactivates al-protease inhibitor and

a2- 5 macroglobulin as active constituents, which are associated with

occurrence of vascul ar restenosis after §é%onary artery intervention.

Preferably, the drug is coated on a surface of an inplantable

i ntravascul ar device and locally admnistered to the affected area by

application of the inplantable intravascul ar_device to a 10 narrowed.
ABSTRACT

ar ea.

A drug for preventing vascular restenosis comprises a
compound that inactivates a1-protease inhibitor and a2-

5 “macroglobulin as active constituents, which are associated with
occurrence of vascular restenosis after coronary artery intervention.
Preferably, the drug is coated on a surface of an implantable
intravascular device and locally administered to the affected area

by application of the implantable intravascular device to a

10 ~nharrowed area.




