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AOYAMo@ 18~ (g%\gmmgf@ 1 DESGRMRT] GARMER8007 P. 14  VASCULAR RESTEARSISP.
PREVENTI N ND - | MPLANTABLE | NTRAVASCULAR DEVI CE COATED THEREW TH 5

Technical Field The present invention relates to a vascul ar restenosis
preventing agent and an inplantabie intravascul ar device coated therewth.

Mre particularly, the invention relates to a drug for 10 prevemn““lmmm"’|m||||”“|
vascul ar restenosis after coronary intervention, and an inpl ant

I ntravascul ar devi ce coated therew th. Backg1r ound Act In |ate year 3088 a
therapy for ischemc heart diseases resulting fromcoronary a

such as angina pectoris and 15 nyocardial infarction, a coron mumwmm”“m”m,m
i ntervention has been popul arized rapidly _in PDI ace of hi ghly

coronary artery bypass graft surgery. % Nhary artery inteswention
I s a percutaneous translum nal coronary angioplasty (PTCA) in which a [ unmen
of a 20 bl ood vessel is expanded by inserting a catheter wwth an infl atable

bal | oon at a %tsi end_thereof and then inflating the balloon at a
st enosed area UbAfRary %ElsélFE'NQ-ﬁbﬁver PRENEN&HN@ onlAGENPTCAAND

provi des postogfratlve restenosis at a hi requency of about 40% which
has need of an®MREANTABLE II%EBA'%SQQLR& DeEquQE GOAT B MHE REWITH
physi cal gufferl ngs. Recel ved at: 4:49PM 5/18/ 2004 2004 y188 17~16i ~
AOYANVA 8~ PARTNERS No. 3ao7 F. 15 z Jn order to solve such problens, a
procedure, called stent placenent, of placing a stent or a coiled or neshed
cylindrical suB@@hBIQﬂ EIQ’rdt al or plastic at a wi dened stenosed area, has
wi dely been brought into effect. This procedure has reduced the 5 vascul ar
restenosis rate to The ratessnt Tivention pedatesntoerablvesdulapr eeehénosis

elastic recoil and
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
implantable 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

156 myocardial infarction, a coronary intervention has been popularized

rapidly in place of highly invasive coronary artery bypass graft
surgery.

Typical coronary artery intervention is a percutaneous

transluminal coronary angioplasty (PTCA) in which a lumen of a

20 blood vessel is expanded 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.




R d t:l 4:49PM, 571872004 . . . . .
vascul'ar rerode Ing, but it is difficult to conpletely prevent the patient

from yHECH 138 rIgsEenosi A0YAMAL D@ARTNERRI ¢ stage. In fact) the sfeny(p! agengnt
provi des about 20% probabilities of occurrence of 10 an In-Stent Restenosis
(I'SR) after treatnent. In particular, diabetic patients have higher
frequencies of ISR It is conceived that the occurrence of ISR results from
i nfl ammati on of the vessel walls caused by stent replacenent, which causes
intimal hyperplasia resulting frommgration of 15 snmooth nuscle cells from
media to the intima. For that reason, recent studies of the prevention of

| SR have focused on inhibition of the neointimi hyperptasia, suggesting
useful ness of drugs such as tranilast, paclitaxel, probucol, cilostazol and

rapanmyci n. Sone therapies eppl oyi ng scents ated 20 with such a drug have
been reported in J ﬂaﬁé?&ruﬁg Vﬁetf'-ﬁg\ é?ftocbgﬂmﬁvc&t iPERSedWrR. aealledr stent

exanpl e, JP200Q-957 cf. e 3) and JP2000-249709 (cf. page 3). However,
there is no gSﬂ@P&rﬁ%ngc&!pBg%m\ﬂ A tHant pEsa goiled R aneshadkaylindrical
effects on theﬁgj)revanti on of |SR 25 On the other hand, radiotherapies

i rradiating t FHRRPBnSfya metali eqphastia: aypa) wideseRoGienasedsarem, has
17~1~i ~ AOYAMA ~ PARTNERS 3 ~0.3aa~ P. |b artery disease sites with ~-rays
of y-rays to iiielyibpga keeught nimtongffect adihishprecedure phas ireduced the
practical_use with good results. However, the radi otherapy has not yet been
popul ari Z2d siR8EYlar SegdenosivEatetpl theahabvessuch as edge effects or late
thronbosis 5 and is _difficult to control an exposed dose and radiation
source. In the currER@ §teauplacement\enables dio \premardr efastienoeceilatiner
coronary artery intervention is waiting for devel opnent of drugs or nedical
devi ces) whi cYasgMaruremosialingyibiy ¢f fiscdiffioupriev eamplotely vpsevént the
restenosis after coragnary artery intervention. 90 Disclosure of Invention
The i nvent or s Rahlent flemeNassuian sastsnosis abdhe phobhiwstage. f dnnthdthahe

t he nechani smof | SR begins with mgration of snmooth nuscle cells to fibrin
adhered to thétentémlacemant proxides habboal -30%t pasbabilitiéstof occurrence of
al-antichynotrypsin and a215 macrogl obulin in serumact as significant

rel at ed ¥ct or@n in-$tent RiestahosisES Rhafeet bredinhenns ladbartectiar i abletidt
surface. These studies are reported in papers {Yuji lkari et al, JOURNAL OF
Bl OLOG CAL CHENvtEIms heve Bighern fraqudicied2d9ISR805, April, 2000: Yuji

| kari et al, JOURNAL OF Bl OLOd CAL CHEM STRY 20 Vol. 276, |ssue 15, 11798-1
1803, April, 2001 )it ks checeivedothahntheceoerrefhceéhofpdSR srestiitsagramt

cl ear what factor is an
inflammation of the vessel walls caused by stent replacement,
which causes intimal hyperplasia resulting from migration of
15 smooth muscle cells from media to the intima.

For that reason, recent studies of the prevention of ISR have
focused on inhibition of the neointimal 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



Received at: 4:4YPM, 5/18/2004 . .
| mpor t ant Fac{o Tel ated to 1SR and thus there is no conclusion on the

| SR- p @44t 5mgaf1&g1'gys. . FaoyAvar & $WRTNERS based on the above findiggs)havie g)@en
made 25 on rel ationship between ISR and the | evel of the above factors in

Received at: 4:49PM 5/18/ 2004 2004 5~1~8 17~17~ AOYAMA 8~ PARTNERS
NO. 3007 P. 17 4 the blood for the patients treated by the stenting
procedure. AS a result, the inventors have concluded that the al-protease
i nhi bitor and a2-macroglobulin are related to narrowi ng of the bl ood
vessel, but 4~-antichymotrypsin has no rel at3 onship to the narrowing. The 5
I nventors have further studied on the above finding and achi eved the
present invention on the finding that 1SR can be prevented effectively by
deactivating a~-§rot ase inhi, itong&qﬁ a2 macroglobulin with a certain

[

subst ance. AccHIEMPIEEASR Sites Hithi Bvays o, Yiavisete snhibiti thal neaintgnab
for preventi ng‘)\é%lsc |_ar rﬁsten sis, which conprises, as an_active
constituent, %Efg&ﬁaat ave basn pukdnto.practisak ysei withorgoodereswits.
conpound that ,deactivates a~ -protease inhibitor is a conpound, or a salt
t her eof , repr QWteé’c?rbyﬁ'l?leraéBHé'ﬂﬁfaﬂbrM$ ahot yet baen mponularedi since 4t
hal ogen, R~ is hydrogen or an al kaline netal, R2 is hydrogen or
aryl sul fonyl FAY$P$SPPE GeMP)icatiens tauchi asRedgedefiectalamlategthtioenbosim
forma gzlgup represented by the general fornmulas: Recei ved at: 4:49PM
5/ 18/ 2004° 200-and ds dificult1ier conboinan exprosadiEs & and radiatior Isd)rom- a)
t~-3~ NO.3007 P. 18 or -Cp-Re-CO- ( I-4~
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, a4-antichymotrypsin and an-
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 factors in



Wherern R3S 8 ¥ val ent group or bond of linear or branched C1 C5

hydr opjagbtn g e mey Bem@ACN@ARTNERDr € unsat ur at ed bonds’ﬁﬁimp%ﬂﬁv—ﬁavg7
one or nore unsaturated bonds. 5 In the above general formula, hal ogen atom
expressed by X includes, for exanple, fluorine atom chlorine atom brom ne
atom and i odine atom and a preferred hal ogen atomis chlorine atom
Exanpl es of the alkaline netal represented by RL are lithium sodium and
potassium but a preferred alkaline netal is sodium 10 The aryl sul fonyl
represented by R2 nay have 1-5 substituentsf‘preferably, 1- 3 substituents,
whi ch may be the sane or different with one another, at substitutable
positions thereof. The arylsuifonyl includes phenylsulfonyl,

naphtyl sul fonyl and the |like. As preferred exanples of the above
substituents, tk‘ﬁep’go?rayfoﬁh'b% R?sté%?tﬁ‘ e atesd pyethastenting peosaduye. sddh aas
cycl opropyl) cycl qbug,vl,. cyclopentyl and cycl ohexyl; C2-Clp al kenyl. such as
vinyl) allyl, '%-ﬁ‘r@ﬁhﬁ%l'ﬂy ,"‘EP%[]?%‘F@/|Q°@|§G@&1W;¥t ihgcpanprotegseciphibitor
al kynyl such as_ethynyl, 2-propynyl) 3-hexynyl; Cg-Cl0 cycl oal kenyl such as
cycl opr openyl ,a’&%%ﬂéﬁ‘?éﬁgﬁ%ﬁn ﬂf)ecij%r%ﬁ&éhﬁa,"%ﬂwooﬁme Blegd yessel,
phenyl and naphthyl; C--Cl11 Received at: 4:49PM 5/18/ 2004 2004 y189
17~18i ~ AOYAI\/&%L&I:’AQ'PNE%Q’ rgotgypPeindiap na gelatiprehip denthe nanrewingndThe
phenyl ethyl; vitro; nitroso; hydroxyl; nercapto; cyano; oxo; thioxo;

car banoyl® norvéntars 'mV@gfl-H{h?r cHugied yon siheh atvovetfigding @mdyachieved
di met hyl car banoyl ; Cg Cl4 aryl carbanoyl such as phenyl car banoyl ; carboxyl;
Cl- C4 5 al koxytd& reslerduimvastiont ox ythar fonding ¢hadxb8Rr leamyibe Gorevighted
aryl oxycarbonyl such as phenoxycarbonyl; sulfo; hal ogen such as fluori ne,
chl orine, broreffectively odbye; dxachivatingy ayproteaset hdnhibitbhoxwand as-
propoxy, i sopropoxy, butoxy, isobutoxy, secbutoxy, tart-butoxy; C6-Cl0

aryl oxy such dnagneglxiyuliciwith aertain shbstance. as net hyl t hi o, et hyl thio,
propyl thio, isopropylthio, butylthio, isobutylthio, sec-butylthio,
tart-butylthio; Cg-AtCoediyig oot girementhanyention; théré&disapirphidediaydrug
such as nethylsulfinyl, ethylsulfinyl) propyl-sulfinyl, isopropylsulfinyl,
but yl sul 1@ nyl forsptengntingl vasgulaseesbengbisyl dhigh, comprides ylasulahn adtive
Cs-Cl p 15 arylsulfinyl such as phenylsul finyl; Cl1-C4 aikylsulfonyl such as
rnet hyl sul f onyégnstituentyla eompopndpthatud éacyivates apf qmotealsbomHibitor.
butyl sul fonyl, isobutylsul fonyl, sec-butylsulfonyl, tent-butylsulfonyl;

Cg- Clp aryl sul f onyl Thectbavepempiourid that de@ctivataskayyprbfease ishibitasis
met hoxysul fonyl, ethoxysul fonyl, propoxysul fonyl, 20 isopropyl oxysul fonyl,
but oxysul f onyla dosnpounidp>arsal $aitithereesbid srasan et by the general formula:
tart-butoxysul fonyl; Cg-Cl p aryl oxysul fonyl such as phenoxysul fonyl;

am no; Cl1-Cl ~ carboxyacyRam no such as acetyl am no, propionyl am no,
benzoyl am no; npono- ot~d~- Cl-C4 al kyl ami no such as rmnet hyl am no,

et hyl am no, pr Bﬁ)yT'aﬂN 0, 25 i sopf dpyl ani no, butyl am no, di nethyl ani no,

di et hyl ani no; C3-Cg n?tec ived at: 4:49PM 5/18/ 2004 200~4~ 5~1~88 17~19i ~
AOYAMA 8~ PARTNERS 7 NO. 3 P. 20~

15 wherein X is halogen, R4 is hydrogen or an alkaline metal, Ro is
hydrogen or arylsulfonyl which may be being substituted, R{ and
R2 taken together, can form a group represented by the general

formulas:



eI Sar e %8 ®Uch as cycl ohexyl ani no; C6- C10 aryl ani no such as anilino;

tri sofpwsg oy i byl su rp | silyl, tertbutyldi nmethy|sithyis

tri pﬁg@t&l Ssa{taﬁyllﬁlwert- bﬁpwﬁrr%tpﬁg@i/%ﬁenyl silyl; C 1Cl1 car box’lil?igp:war yFIJ' slgch
as fornyl, acetyl, benzoyl; a group 5 selected from3- to fi-nenbered

het erocyclic groups containing 1-5 hetero atons such as oxygen, sulfur or
nitrogen, and condensed rings thereof, for exanple, such as 2- or
3-thienyl, 2- or 3-furyl, 1 ,2- or 3-pyrralyl) 2-, 3- or 4-pyridyl, 2-) 4-
or 5-oxazolyl, 2-, 4- or 5thiazolyl, 1-, 3-,94- or 5-pyrazolyl, 1-, 2-, 4-
or 5-imdazoiyl, 3-, 4 10 or 5-isoxazolyl, 3-, 4- or 5-isothiazolyl, 1,2, 3-
or 1,2,4-triazolyl, 2-, 4- or 5-pyrirnidinyl, benzothiazolyl, benzoxazolyl)
triazinyl, oxilanyl, aziridinyl, pyrrolidin‘l, pi peri di nyl, norpholinyl,
benzi m dazol yl, quinolyl, isoquinolyl; an affino acid residue such as, for
exanpl e, al anyl 3-~al anyi , iRyl , cystaihignyl, cystyl, glycyl,

hi stidyl, 15 hom)s i sol eucyl , ll ant hi § cyl, lysyl, nethionyl)
norl eucyl, norwve X 0PNt ' imvery: Beryl, threonyl, thyronyl)
tyrosyl, varyl, d@tc. The above substituent nay al so have one or nore
substituents that may be the same or different fromone another in 20 the
sanme or different _5 stitutablf aositions. ILn that case, the further
substituents are(Jé i‘val ent tBLTAL af oresai dIs@Pstituents. If two or nore
substituents are used, their two substituents taken together, nmay forma

di val ent group such as, for exanple) Cl-Cg al kyl ene (e.g., nethylene,

et hyl ene) tri et 9% ene—detranebhyl epg. 485 propenyl ene),

3- oxapent anet hyl ene, vinyl ene, benzylidene, Recei ved et: 4:49PM

5/ 18/ 2004 204-Whegpin -Rg i57a1d|valeot/ o up- CPABGNERSS dindar 300Brahchéd Cq -
met hyl enedi oxy, 2-thiatrinmethyl ene, oxalyl, malonyl, succinyl, maleoyl,

pht hal oyl , oxy§enhystotarbons whichzmayhhavaz onendrt imoriei kesatbratesdonds
substituents are dival ent groups such as, for exanple, aryl, aralkyl,

cycl oal kyl, cywhoeh kraylhawe oo \or miarkt bh8atwategubbhayg, . 5 aryl sul fonyl,
aryl carbanmoyl, aryl oxycarbonyl) aryl oxysul fonyl, arylam no,

cycl oal kysam no, calrbakel abo¥ey lgenerall P6Yh A2 WARTE W atoin -SxiPrddded B X

silyl, and heterocyclic groups, 1 to 5 atons of the substituents nmay

further be subisidludiesd foy eR&nMIleMHolha BgoaE! eﬁt&%érﬁfarﬁh%rgﬁwge atom
consi sting of hal ogen such as fluorine, 70 chlorine, bromne and I odi ne;

hydroxyl; vitrandcusdioie Gloffi~apldkd pyeférred MeiiBYe js P '

i sopropyl) butyl, isobutyl, sec-butyPﬁand tar?ﬁgupyp;%%gytﬂsafﬁgﬁgTesﬁg'nas
vinyl and al | yExa@®ples off kheylalkatineasmetahyeypresdnte@pyy IR andréheithid;
phenyl ; Cl-C4 ai koxy such as net hoxy, ethoxy and the |ike; phenoxy; Cil-Cq,

ai kyl thio 15 gsednsmsand petasion thiPa ﬁFé‘f?dri'@HgéI#%rl‘ﬁ\eoﬂ‘gé\ﬂltigié’o&’ﬁﬂHP-

f=urther, if the substituents are groups selecte rom-t
10 The arylsuifonyl represented by Ro may have 1-5

substituents, preferably, 1-3 substituents, which may be the same
or different with one another, at substitutable positions thereof.
The arylsuifonyl includes phenyisulfonyl, naphtylsulfonyl and the
like. As preferred examples of the above substituents, there may
15 be used, for example, C3-Cqpg cycloalkyl such as cyclopropyl,
cyclobutyl, cyclopentyl and cyclohexyl; C2-Cqqg alkenyl such as
vinyl, allyl, 2-methylallyl, 2-buteny!, 3-butenyl, 3-octenyl; C2-Cq0
alkynyl such as ethynyl, 2-propynyl, 3-hexynyl;, C3-Cqqg
cycloalkenyl such as cyclopropenyl, cyclopentenyl and

20 cyclohexenyl; Cg-Cqqg aryl such as phenyl and naphthyl; C7-Cq1



'S?eci)\(ff) “E:’o“ri‘é9|"“gt5(‘ﬁ’g;2°°éf al kyl , al kenyl, al kynyl, al koxy, alkylthio,

al k wkef § MYk, | sul f T rbamoyl, al koxycarbonyl,yp 3007

al kgg@é&cl ?@ﬁgﬂ,mm’no arAlgmﬁlAkilﬁ)éanrEg? 20 1 to 5 atonms of the sutg)s(%muent
may further be substituted by one or nore groups selected fromthe group
consi sting of hal ogen as nentioned above, hydroxyl, vitro; cyano; Cl-C4

al koxy and Cl-C- al kylthio groups. As the dival ent hydrocarbon group
represented by R3, i.e., 25 "the divalent group of |linear or branched C~-C5
hydr ocar bons Recei ved at: 4:49PM 5/18/206% 2004 51%$e 1?~20f~ AOYAMA d
PARTNERS 9 NO, 300 P. 22 which may have one or nore unsaturated bonds",
there are Ct-C5 al kyl ene such ethylene, trinethyl ene, tetriamet hyl gn;a,h

ent amet hyl ene; - al kenyl ene such as vinyl ene, propenyl ene an e

Ioi ke. 5 |% an %’r?%&ﬁ%ﬁ?ho?gt E?@”&ryéséﬁﬁ' iprhmlaﬂwl;tnetdrpal ogem?m gwdnoxm,et
above gener al roula (1) is chlorine atom |n an enbodi ment of the presen
i nvent igon, the'J;'@(SEr%Bg?n(j %%%F‘Jdegéﬂ:vili\&xom-%ﬁr&aéagalzi nMORQ oPri di-at §I1e§3
one of N chlorgucei ni.m des. 10 According to the present invention, there is
further provi o%gygcﬂrrq@'llo&l He eﬂ?iﬁ@tBX:l,%lQﬁmPélést &iﬁ@tbyl?ﬂﬁmgwﬂi%s(‘e?-h
an active constituent, a conpouynd that deactivates a2-macrogl obulin. e
above conpound”{#atP¥dGaArRIMAY éﬁl%czﬁgIRJ!ﬁJlE)IlY'rI?,arbﬁm@YT)r]sﬁaa'lblolewl;t %Cqsﬁl\zfi
conmpound por a salt thereof, represente y t he general formula: ~
IVng O & f! é'ﬁﬂxycaf gyl \sugh _asmethoxyeaeheny Rethexygarkeryl; o€ galinp)
R5 is hydrogen, Cl1-C5 alkyl that nay be being substituted or carbanoyl that
may be bei ng SRydexyoasionyl isticin asipdwnoxycaiban i osulfol th@ogér Sudh as d
radical, R4 ar}guREq t aken together, may forma group represented by the 20
general for mulT4OrinRec &hjeting, : brosimg ands/iodine 2004 -C1B8alko30i such as

methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-
butoxy, tert-butoxy, Cg-Cq1g aryloxy such as phenoxy; C4-Cg4
10 alkylthio such as methylthio, ethyithio, propylthio, isopropylthio,
butylthio, isobutylthio, sec-butylthio, tert-butylthio: Cg-C1q arylthio
such as phenylthio; C4-C4 alkylsuifinyl such as methylsulfinyl,
ethylsulfinyl, propyl-sulfiny!, isopropylsulfinyl, butylsulfinyl,
isobutyl-sulfinyl,  sec-butylsulfinyl, tert-butylsulfinyl; Ce-C10
15 arylsulfinyl such as phenylsulfinyl, C1-C4 alkylsulfonyl such as
methylsulfonyl, ethylsulfonyl, propylsulfonyl, isopropylsulfonyl,
butylsulfonyl, isobutylsulfonyl, sec-butylsulfonyi, tert-butylsulfonyl;
Ce-C1p arylsulfonyl such as phenylsulfonyl; C1-C4 alkoxysulfonyl
such as methoxysulfonyl, ethoxysuifonyl, propoxysulfonyl,
20 isopropyloxysulfonyl, butoxysulfonyl, isobutyloxysulfonyl, sec-
butoxysulfonyl, tert-butoxysulfonyl: Cs-C10 aryloxysulfonyl such as
phenoxysulfonyl; amino; C4-Cq4 carboxyacylamino such as
acetylamino, propionylamino, benzoylamino; mono- or di- C1-C4
alkylamino such as methylamino, ethylamino, propylamino,

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

P. 19



Rr'reﬁeé\r’eggaf:o%ﬁm'r?-” /ezgtoéti vati ng conpound may be bei ng polynerized by 10 NO. 3007

P. 23 (ME~5R180 ~Timpher eixpyamai § PARTNERS eger ranging from 1 To 6y it hgt ¢gse
the a2 ,.:.. ring-opening polynerization as represented by the general
formula (V): -(CHz CHz NH )"- (~) 5 wherein n is an integer ranging from 10
to 25Q0. formula includes, for exanple, a primary am no group, a secondary
group or a ternary amno group. The alkyl in unsubstituted or substituted
al kyl represented by 10 R5 includes, for example, Cl-C5 al kyl such as
methyl, ethyl, propyl, AOYAMA 8~ PARTNERS The anino group represented by Rq
in the above general isopropyl, butyl, isobutyl, sec-butyl, tert-butyl and
pentyl. The al kyl or carbanoyl represented by R5 nay have one or nore
substituents, %ﬁ%l%rﬁe t he sane or qi Lferient W th one another, in
substi tut abl e PosI Mg edich As gvaehegylamingl dss1610f aryl@nains such
substituents, there rPa be used, for exanple, C3-C~0 cycloal kyl such as
cycl opropyl, c3%1 oBQt Vilo,; cEisspstityutednasdyt| gheslyl ; ag2- timethitsiyl, sutgrtas
vinyl, aryl) 2-nethylallyl . 2buytenyl, 3-butenyl, 3-octenyl; C2-Cl0 al kynyl
such as et hyna?l?ﬁigrrﬁﬁbﬁﬁs,”yi E@P{i‘r%ﬂ)’;ls@:![:def¥'(bl&y&ITDQURQNyPhquIhSi;msI: Cq-
cycl opropenyl ,~20 cycl obutenyl, cycl opentenyl and cycl ohexenyl; Cg-Cl0 aryl
such as phenylcéﬂd (‘?’ﬂ{myﬂc gYC1such ascyfioraudh asebyhzpenzayl; Regrioug
at: 4:49PM 5/18/2 Oé f2004 5; 1$8 17~20i ~ AOYAMA ~ PARTNERS 11 NO. 3U07 P. 24
phenyl et hé/: iglesteqifrpas 3- to Brmemberedcheteroayciimgroups tontaiming 1-5
car banoyl ; nmono or di- Cl1-C6 al kyl carbanoyl such as net hyl car banoyl ,

di met hyl car bargterocgiems sughc ahaonygenusulfir pnenjtrogehanand; coatlomsyld
Cl- C4 al koxycar bonyl such as 5 met hoxycarbonyl, ethaxycarbonyl; Cg-Cl~

aryl oxy- car borfyNgs uéweresfpfienexampbanguchsas f2- prigithpemy ks uzh ors3fupgr i ne,
chlorine, bromne and iodine; Cl-Crt al koxy such as net hoxy) ethoxy,

propoxy, i sopr.@pdXy3-pytretyl, 25obubexd-pyridylpB-9xX4t, ot H-oxRIHANY,; 2.0 Cor -
aryl oxy such as phenoxy; Cl1-C4 al kylthio such as 10 nethylthio, ethylthio,
propyl thio, idbpazpilt Hi-0,3-hudylorhbepyresmtiyt,yit,hRe, 4sesr BLimidazelyl. 3-, 4-
tart-butylthio; Cg-Cl p arylthio such as phenylthio; Cl-C4 al kylsultinyl

such as Ht hylgubtisexazalyhyBsu#t ioty5-ismthigzolyll fii 2)8- of SOR; HRty| 28151 N3l ,
butyl sul finyl, isobutyl-sulfinyl, secbutylsulfinyl, tent-butylsulfinyl; '

Cg-C ,p aryi st on)ﬂ'PS’EI'U*\iCﬁSlyLprhwmthliyh.Yben%x@%o&*KWrﬁé&iﬁ?’l‘ybxﬁHﬁﬁ}l,as
met hyl sui fonyl, ethyl sul fonyJ, propylsul fonyl, isopropyl-sulfonyl,

but yl sul f onyl ,adisighhnyl;| spyrfretdinygec sl omdrpAdiAyPutyé Fﬂ'ﬁ/z} '
Cg-C~ 0 aryl sul fonyl such as phenyl sﬂﬂéonyilﬁ;y C-C4 paI koxgls'ul foﬁ§1rﬁsuc O'XIS’

lr)na: 2%35/3:1:( Lg;ﬁuipggm??ﬂxl{jggﬂlénﬂ ?@?irgé ubéidnYbsidi¥e | 96 OBy By SUSMPW
alanyl, B--alanyl, arginyl, cystathionyl, cystyl, glycyl, histidyl,
15 homoseryl, 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 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, C1-Cg
alkylene (e.g., methylene, ethylene, trimethylene, tetramethylene,

25 propenylene), 3-oxapentamethylene, vinylene, benzylidene,
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beﬁ?“c’)x;éuﬁgny ,/t%trt-but oxysul fonyl; Cg-C~ p aryl oxysul fonyl such as

phenokpagubf1aRY] T8 ¥4 no; AGLAMELL paaTNERsYacyl ami no such as acety|@mye, p, 91

propi onyl am na, benhzoyl am no; nono- or di- C--Cg al kyl am no such as

met hyl am no, ethyl am no) propyl am no, 25 isopropylam no, butylam no,

di met hyl am no, diethyl ani no; C3-Cg Recei ved at: 4:49PM 5/18/ 2004 2004

y188 | Ta~2li ~ AOYAVA & PARTNERS 12 NO. 300T~P. 25 cyci oal kyl am no such as

cycl ohexyl am no; C6-Cl10 arylam no such as anilino; trisubstituted silyl

such as trimethylsilyl, tertbutyldimethylsil&l, triphenylsilyl, tert-butyl

rnet hoxyphenyl silyi; CLCl1l carboxylic acyl such as fornyl, acetyl, benzoyl;

a group 5 selected from3- to 6-nenbered heterocyclic groups containing 1-5
| fur qQr nitrogen, and condensed rings

hetero atoms s as_oxygen, s
t hereof, for e@%ﬁ{]yze,n§éﬁ?¥yas g-‘”ﬁ?*’ém&iﬁéﬁ'\?m?' 2-0xalyd- f unalonyl, | 2suceinyl,

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

5t hi azol yI , 1-’?‘3399V[1-P6ﬁ¥%|9r¥§|r axygen sulfun-imino, ;aze,: hydoazol gnd the, like10
or 5-isoxazolyl,.3-, 4- or 5-isothiazolyl, 1,2, 3- or 1,2, 4-triazolyl, 2-,
4- or 5-pyrim dithpse suhstituenivase, divaleot groups, suchaas nfor, esanpie;l aryl.
aziridinyl, pyrrolidlnyl, piperidinyl, norpholinyl, benzimdazolyl, .

qui nol yl, i soq%’i‘ﬂlwyl ;cﬁﬁl%{'ﬁhb aeycloadkeoyb saryloay, fanyleveplarylsidingl,
~3-al anyl ., arginyl) cystathionyl) cystyl, glycyl, histidyl, 15 honoseryl)

i sol eucyl$ | arRMilskifonyl euc@ryldarbamoyiet hianytbxyoarbengl , agyloxyxlifonyl,
ornithyl, prolyl, sarcosyl, seryl, threonyl, thyronyl, tyrosyl, varyl, etc.
The above subsﬁﬁwlﬁﬁhnomaqytalpgdkhtﬁmimeoatrbm!yeicsabyl,i caebbsylibahcyhymieo,
the sane with or different fromthe other, 20 in the sane or different
subst i t ut abl e thosubistiytednsilylat andshetehecyali¢ hgroupdstli toedt ateme of the
equi valent to the aforesaid substituents. |If two or nmare substituents are
used, their tviHRstibientisemayt furtherobet raubstitutetioy omé Vel efiorer c%r@@g:h
as, for exanple) Cl-G&y al kylene (e.g., nethylene, ethylene, trinethylene,

t et ranet hyl endelgstedoframi the) yr@upxepasistimghpf chalogenysoR. as fluorine,
benzyl i dene, Kecel ved at: 4:451PM 5/1ri/ZUU4 2004 5~1~8 1T~21i ~ AOYAVA

8, PARTNHRS 1FMNOruwaTbronmieemartd liodiné pxydrdxyhi aitioretpaheneC 1€ ikyl
mal onyl, succinyl, mal eoyl, phthaloyl, oxygen, sulfur, imno, azo, hydrazo

and the |ike. Such resemstibgl,i etreyl{ spropsy|diiealpeBpydr GRS HEdbasyI, fc-putyl
exanmple, aryl, w ~ aral kyl, cycloal kyl, cycl oal kenyl, aryl oxy, "arylthio,

aryl sul finyl, @8dtgrsbutphyICoyladkebyhsyich aswioyyearidayl; Co-C4 alkynyl
aryl oxysul fonyl, aryl am no, cycl oal kyl am no, carboxylic acyl, carboxylic
acyl ami no; triSustibsast wtbynyi| A-prapgniytt andctie i ikl ppienyl 00T 2t 8lkox3f
the substituents may further be substituted by one or nore groups Selected
fromthe groufUhsastmedhokyhaptiyey samd the flikeyr ipmndﬁypl[tfr(i;aean};ymmdﬁe
and iodi ne; hydroxyl; vitro; cyano; Cl-C4 al kyl such as nethyl, ethyl,

propyl, 1%opr @roupssugh, as ethylthisestipitiio; aaed tphénPihyd gregpct al kenyl
such as vinyl and allyl; C2-C4 al kynyl such as, ethynyl, 2-propynyl and the

lCIZI.keC4 glhﬁgﬂ h| (c):1- CFaithery futheasubititoentsedraxyraibd "Selddted FERPthe
group consisting of alkyl, alkenyl, alkynyl, alkoxy, alkylthio,
alkylsulfinyl, alkylsulfonyl, alkylcarbamoyl, alkoxycarbonyl,
alkoxysulfonyl, amino and alkylamino,

20 1 to 5 atoms of the 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 C4-Cy4
alkylthio groups.

As the divalent hydrocarbon group represented by R3, i.e.,

25 “the divalent group of linear or branched C1-Cs hydrocarbons



Tgi‘ﬁ‘rj Sﬁpl'smg"uéﬁwazgol’rret hyl thi o, ethylthio; and phenylthio group. Further, if

t he §(H)lq§t %ﬁlggqqmﬂe grqmﬁs&alpgﬁ’lﬁgqsf romthe group consisti e, ?pO?W' 09

al kenyl, kynyl', "al koxy) al kyl't al kyl sul fi nyl, al kyl sul fonyl,

al kyl car banoyl , al koxycar bonyl ) al koxysul fonyl, am no and al kylamno, 1 to
5 atons of the 20 substituent may further be substituted by one or nore
groups selected fromthe group consisting of hal ogen as nenti oned above,
hydroxyl, vitro; cyano; Cl-C4 al koxy and Cl-C4 al kylthio groups. The acid
radi cal represented by Y includes chloro, c&bonate, sulfate, nitrate and
borate groups. Preferred acid radical is sulfate. 25 In a preferred

enbodi nent of the present invention, the Received at: 4:49PM 5/18/2004
2004 5~1-~9 1713ﬁL~ ﬁﬁzAMﬁ R_PARTNERS 14 NO. 3007 P. 27 conpound that
deactivates a2V SER¥LARYR ORE| Ok MO MitiHusatedkondal, thermiate Grolis
Such an am no-cgni ai ni ng conpound includes, for exanple, ammonia, am ne
compounds and XYI@NG, ( hetdoh urethylapes azi Meimeathyenes t hetedoamedhytemem
salts) imne 5 an{j salts thereof, tobranycin, polylysines and |ysozyne
chloride, and R¥R %ﬁb&%ﬁi‘%s&f'i% Alkeaydenensuebn@suvinydenectpro e nyheries
group consi Stiq?rngf t hese conpounds. Wen imne is used as the conpound
that deacti vat ébenléb@ogl obuiin) it is preferred to use pol yet hyl ene

i mne having a nol ecul ar weight ranging from500 to 10 10D000, neasured by
gel filtration techi g0eembpdiment ofctiteo presens inzembicnntisellfalogers atom
enpl oyed as the conpound that deactivates a2-nmacrogl obulin. The above
conpound t hat 18cthe ebsavies geaharat foomathal (il is chyorieesatemt e a drug for
prevention of vascular restenosis in 15 conbination with the above conpound
that deacti vates alnpran eambadimdnt of. the. pae@éherirﬁﬁmﬂ%npfth@%d?ﬁ?éﬁﬁﬂ
invention, there is provided an inplantable intravascul ar device coated
with a drug fdhajr sleagtivates waxspooteasestiehibitar t st atorpaisteoneson N-
active 20 constituent) a conpound that deactivates al-protease inhibitor
and/ or a conpd&hersuaciniatideisvat es a2- macrogl obulin. As an inpl antable
intravascul ar device, it is preferred to use a stent. Best Mde for

Carryi ngl®ut the | Aecordimg-to $hbypre§m1temem%hpmhe&'éIisqmrmélppgaaviuéu @0
for prevention 25 of vascul ar restenosis according to the presen

invention.  Rbug fod preventiBBMvascltarG¥4ten04iy 18dmprisirg —adXAMAcive
PARTNERS 15 ~NO. 300~"P.2a According to the present invention, there is no

I.ih mi t L o the cwngtiluent; acodepouhdatiet ddativhess ) Miabidglobuileyi ded
t hat the

As the above compound that deactivates as-macroglobulin, it

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

15 the general formula:

/R4-
H—N (II-1)
\Ru

or (NH.) (Y)Y (M-2)
wherein R4 is hydrogen or amino, Rs 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 together, may form a group represented by the

20 general formula:
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compound 'I's abl’8*%o deactivate the al- protease inhibitor. Since an active

cent e iaf 531'38 ﬁﬂ%?ﬂf ot ea%gYAMﬁh%]tP'ARWER'SS consi dered to be 5 bl oN:dgegp*IOrpy UL
oxide, it is sufficient tor the conpound that deactivates al-protease

i nhibitor to have a behavior to attack the oxide. Thus, it is preferred to
use a conpound having partial structure represented by fornmula: ci N~ 1~
Exanpl es of the conpounds having such a partial structure are cyclic
irnides or salts thereof derived fromacyl of dibasic acids such as

N-chl oroxal i mi do, N-chl ormal onl mi do, N-chl ork@cci ni ni de,

N-chl orpht hal i m de, N-chlormal ei m de, N=chl orglutarimde; chloram ne
conpounds obtai ned by replacing at | east one hydrogen 15 atom of ammoni a
with chlorine atom or salts thereof. It is preferred to enpl oy

chl orsucci ni m de., These conmpounds may be used singly or in conbination.
Further) there i d no bi mt to the conpound of the present invention that
deacti vates a2- gbul i n, (tdﬂali ded that the 20 conpound is able to
deacti vate a2-madroglobulin. Since it is considered that a2-macroglobulin
is deactivated B% the formation of a coval ent bond between glutam c acid
present in an YEEI9H dBnkSeNoiNtEOeRERADGINGUIrPM dndoa®, dni thalgcase, the as-
pieferred to use a Recei ved at: 4;49PM 5/18/2004 2004 y188 17a~23~
AOYAVA x PARTNBRSTeglobuiinsdeactivating comppound aeynbeae ang molgrerpzeddy
such a conpound, there nmay be used ammoni a; am ne conpounds or salts

t her eof havi nf!C9-TBeRING Ipelyprerizdtionr asneeprasarted byothefgemoral formiea
havi ng a carbanoyl group replaced for one hydrogen atom of 5 ammoni a;
hydrazi ne or sM)s thereof having an amino group replaced for one hydrogen
atom of ammoni a; anmoni um salts; and cyclic secondary am nes having a

di val ent hyd t hyd t f ia, i.e,,
' nes or sl to (e B HRNH NG ne combathd, it s preferred to use
. . . ol P h i ne. ially.
et hyl am e, Nagrelh RS adtboel TS REnf g FiOERA L (hercor. As an
[ It, th -~ | [
Pydr ochl or 1 de) anmor et Iy o oo, b, RO ARG oggheral
bonat e, ' ' , ' ate, Th t f d
mmoni am sai ¢ Teamelirid|kEs, HFRkaiRots, & bEand AR arbHEs BReRndary
di val ent hydr %d}p%rrgquﬁg% fa?ﬁintov\%rgxgr ogen atons of ammoni a i ncl udes

i m nes
The alkyl in unsubstituted or substituted alkyl represented by
10 Rs includes, for example, C4-Cg alkyl such as methyl, ethyl, propyl,
isopropyl, buty!, isobutyl, sec-butyl, tert-butyl and pentyl.

The alkyl or carbamoyl 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-C10
cycloalkyl such as cyclopropy!, cyclobutyl, cycliopentyl and
cyclohexyl; C2-Cq1g alkenyl such as vinyl, allyl, 2-methylallyl, 2-
butenyl, 3-buteny!, 3-octenyl; C2-C4qg alkynyl such as ethynyl, 2-
propynyl, 3-hexynyl; C3-Cqg cycloalkenyl such as cyciopropenyl,

20 cyclobutenyl, cyclopentenyl and cyclohexenyl: Ces-Cq0 aryl such as
phenyl and naphthyl; Cy-Cqq aralkyl such as benzyl and



'Feé"})i‘r’egsfé:nlt:éqdm’b5§18f219|%' general formula: (CH2)k NH ~L | wherein k is an integer

ranghng 1 I, S S anpl e, 20 ethylene irningy ropidyme”
andg%?](gléﬁ F@i%ﬁel.mzoéjref e;A?ZA(Wi %ﬁ%g'w@)set hyl ene imne. The et hyfme_r%g” m neqﬁmy
be used in the formof polyethylene inmne obtained by ring opening
pol yneri zati on and expressed by the general formnula: Recei ved at: 4:49PM
5/ 18/ 2004 2004 y188 1T~23i) AOYAMA 8, PARTNERS 17 ---(CHZCH2NH)"- C V)
NO. 3007 P. 30 wherein n is an integer ranging from10 to 2500. In that
case, preferred ethylene imne is polyethyl eht inine having a nol ecul ar
wei ght ranging from500 to 100000, neasured by gel filtration technique.
These drugs may be used singly or in conbination wwth 5 ]'Evvo ﬁr nor e drugs.
Further, if the C 1- | k Wi th a substituent has any further )
substi tuent, e&gﬁﬂyb%%? Qﬂ"ﬁ’;d"&'&ﬁﬁ)’uﬂ&dﬁwlUg@et?ﬂmmyanopolfpl;ymtmxo;
el catonin and ozyne chl oride. The conpound that deactivates al-protease
i nhi bi tor and %%}‘i 0¥ oG haPr dedét | \/éﬂeQSaZ-ﬁﬂMﬂ%'fQﬂmHYIh m&jiche as
dm nistered in e, formof bulk powder, but they are generally
gdm' nistered i w%ﬁxqumﬁrapyﬁr éﬁa}%hvmrq;amﬁaﬂ;ec%ﬁ "“4]1‘ iamg!jqa:ﬁbamw?rslilmh
i th any conponent selected fromthe group consisting of additives, fillers
\(Mé“. g., %:/al cmﬂiam'&,arpa&%lé, carpooall | Ced Cogpl Ialhl!mxyecznt‘)blsylarsheb) as
orous materials, etc.), disintegrants{e.g., |lowsubstitute
Eydr oxypropyl c'@le|t096¥€,arbﬁﬂwbxﬁiglqm&%bptmycbsngvai4urﬂry_dey-c)arbonyl such
bi nders(e.g.) dextrin, gelatine, pullulans, etc. ), lubricants(e.g.,
magnesi um st ea@&it Bhepgxyicarbonydy sswifoet chalogent saghagantfieriae, BRIdKhe,
cel lul ose, ethyl cellulose and the |ike), surfactents(e.g., 20
pol yoxyet hyl erf"Hpth@gand eipdiag;orC ¢iCy, alkoxyorsuxte, ast cmthoxy, ethoxy,
el asticizer{e.g., nmethyl citrate, triacetin, etc.), antioxidant
agents(e.g., dPrapexyciidppiopoxyphbubbxy eticobLtdstypr seeryatdme( edt-butoxy;
par abens and the like), and then naking a suitabl e anmount of the Rrcel ved
at: 4:49PV 5/GerGaqs 20pwxyl-sughl7asi PHENEK) ~ CARTNERAKyIthio such as

10 methylthio, ethylthio, propyithio, isopropylthio, butylthio,
isobutylthio, sec-butylthio, tert-butylthio; Cg-Cqqg arylthio such as
phenylthio; C1-C4 alkylsulfinyl such as methylsuifinyl, ethylsulfinyl,
propyl-sulfinyl, isopropylsulfiny!, butylsulfinyl, isobutyl-sulfinyl, sec-
butylsulfinyl, tert-butyisulfinyl; Ce-C10 aryisulfinyl such as

15 phenylsulfinyl, C4-C4 alkylsulfonyl such as methyisuifonyl,
ethylsulfonyl, propyisulfonyl, isopropyl-sulfonyl, butylsulfonyl,
isobutylsulfonyl, sec-butylsulfonyl, tert-butylsulfonyl; Cg-Cqgo
arylsulfonyl such as phenylsulfonyl; C4-C4 alkoxysulfonyl such as
methoxysulfonyl, ethoxysulfonyl, propoxysulfonyl,

20 isopropyloxysulfonyl, butoxysulfonyl, isobutyloxysulfonyl, sec-
butoxysulfonyl, tert-butoxysulfonyl; Cs-C10 aryloxysulfonyl such as
phenoxysulfonyl; amino; C4-C4{ carboxyacylamino such as
acetylamino, propionylamino, benzoylamino; mono- or di- C1-C4
alkylamino such as methylamino, ethylamino, bropylamino,

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



Regeived at: 4:49PM,

18" resul TaRt 41¥%YUre to a desired dosage form NO.3007 P. 31 The dosage

for el , exa t nebal | s) capsul es, granule Mbr'l' R
gra%?@g, BJHég\g\/(jlerl'%},g”isyr ug?b?AnN}Aeg'?éAgngRév sol uti ons, suspensions, Wf 2? emf’siz?)n
preparations, inhalants, 5 ointnment, etc., any of which may be prepared in
the ordinary manner, for exanple, as described in Japanese Pharnacopoei a.
Among them it is preferred to use a dosage formsuitable for parenteral
and topical adm nistration such as injectable solutions, suspensions and
fat enul sion preparations. 10 A nore preferrkd process is adm nistration of
a drug to an affected area directly with a drug delivery catheter or an

i npl antabl e i ntravascul ar device coated with the drug. The nost preferred
process i s placenent OE a. stent coated with an drug for prevention of
restenosis in tYeloalkktaming such as edsbexyaminay G§-G1gt @nylansing rmich
and easy in insertion, so that it requires no specialized technique and is
short in tinme @8quAPEiNGor trispibstitatedn silyl hesselentasn thimethiesilgd atera,
Further, the stepnt coated with an drug for prevention of restenosis is

| ocal Iy i npl an‘P%g"ﬂHnPNéybﬁrltyécttél@fwuaﬁlIul.d Adeutyl mbthdxyphieoy|sitglyl 1 -
adult is small _and causes no 20 side issues such as side effects. Further,
the dosage of Hfdg $¥PPMienaryh sucheaserfssmylacacetyhg benzdwd; paespiup
invention_varies with admnistration routes, a patient's synptons, age or
wei ght. 19 is $rlercdedetrom Fdto Gi-membdre ddhete owyclid grotpsoésdhtaining 1-5
concentration of the conpound at the 25 narrowed area of the vessel ranges
from1 to ' 100het@roTidomRsuxily aals adxyderORVIfGY b3 RNPEgeP04ands8okdsrkad
AOYANVA 8~ PARTNERS 19 NO. 3007P. 32 concentration less than 1 nmM does not
have nuch ef f sdngentherecdnfoprexd@mpiscsuah a6s2209s3thighy| e2t b 3-furyl, 1-
concentration exceeding 100 mM may cause side effects. The | ocal
concentration @& oh8-pgtiolyl,c2Apdaat4Pyiidfl, PUR T 8F FUBLHIBIYPN20f 45 op 5-
vascul ar restenosis ranges from preferably, 70 to 90 mM and, °nost’
preferabl y, isthaazatyl30-m8- T4- kred-pimadalgnl 1concent.r gt isimidhzoyl, 3-, 4-
preferred to administer the drug for prevention of restenosis to thé area
parentertdly aomSeigoxaddly!, Ihj 4-rew Sbsataigzofdr 1623Pbe, 1 By 404, pt gof
an inplantabl e intravascul ar device, especially a 10" stent,' coated wth the
drug for prevedt oorb-gyrimddinyd! bierictheaz6lyd bl ox=aafAPl, tridSiyIOBxiIZryie
affected area, to achieve sustained rel easé of the drug. 'Respect’iVe '

constituents aagiridiaghr apxﬂfblmlﬁ‘yﬁssg?ertiaﬁlyqf UGn BB ﬁgf%ggﬂlzﬂhad’eﬁﬂﬁll 1a:1

restenosi s according to the presént i nvernition are des

Japanese pat enquipidiyi,crRidfuin ol YR O08A- 8MmikB9481d tré%?%@@;%?@ﬂ%é) féi}ﬁ%%égﬁﬁ{l‘ﬁze

Patent No. 3146009, which are hereby iIncorpora er enc'e. _
drug for prevealaing, ots-aemw,araf@ﬁyﬁn0§y§té}hi6hﬂ,pr@f@ﬂ%, ' @;{f@%ﬂ .OrhiP?i%yl,
€ y

been expl ai ned as above, the vascular 20" restenosis can~be tive

}ogrevgpte\elg?%/omggg{ g&rb@@'dy\r,e'ldnﬁﬁbhw,nlélﬁcﬂ. 9891, ANVt RoklaRicYi U9
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, C4-Cg
alkylene (e.g., methylene, ethylene, trimethylene, tetramethylene,

25 propenylene), 3-oxapentamethylene, vinylene, benzylidene,
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restenost s of ' PHeE present invention to perform/|ocal admnistration of the

drug-zomxsalaahgzﬁwl anatgopaya |dappgepgade on the inpl antabl® 2 3007 P, 26 —

i ntravascul ar device of the present invention, making referenceto a
Received at: 4:49PM 5/78/2004 2004 y188 17~25'~ AOYAMA 8, PARTNERS 20
stent as an exanple. NO.300? P. 33 A stent which is a preferred enbodi nent
of inplantable intravascul ar device of the present invention is
characterized by rwthe fact that a surface of the stent is coated with a
drug for 5 prevention of vascular restenosislt3In general, the stent has a
cylindrical form has a coiled body portion or a nmeshed .body portion

havi ng plural slots. But the stent is not limted to these configurations
and may take any copfiguration, provided that it can maintain a size of the
| umren after V\A@@Ahﬁge'ﬂﬂglw,r ovethiatemethylonshe axalyd) . mhabanyk hesateiryl,
may have an expansi on mecMa~ni sm of a sel f-expandabl e type or a ball oon
expandabl e typ@alegyl.aphthateydr pxygenors ulfier,sineino,i azd uhysraebaand thehlike.
stainless steel, titanium tantalum almnum tungsten and nitinol;

pl astics such 'eisih@cﬂ%/aﬂb@éﬁuepdbs yarshgivalent mrioupsopulchngs afigr gxample, aryl,
har dl y- hydrol yzabl e pol yet her pol yuret hane. However) there is no limt to

tHe material feralkyé scgatqallybvi decldaikenyhe amylexyql aryithiesormslsbifmyand
has been proved as a material for nedical use. Exanples of the stens

i ncl udes Pal mearydsuifionyls r adeyiodrb amonl, ofarl,dbay@ark&oﬁynnségaaylwly“ém#dd\h
rars

(trademark) stent ~of 20 Advanced cardi ovascul ar systens,

(trademark) stantlaoiincgr dysloadkptamino) ozt oMyticosicyn! carkofd/iRd g &hniRb,
Medotronic Arterial Vascular Enginerering, Inc., which can bé used™with

good resul ts. Theulisditutetl shyl,pandehieteraepeliongraupde 1PRbasNafoms oF the
applying a coating m xture containing the drug for prevention of Recel ved
at: 4:49PM 5/sii80de AN mayl firther2Be AWSMutedPBYNERE 8¢ MorPYrdupst
selected from the group consisting of halogen such as fluorine,
10 chlorine, bromine and iodine; hydroxyl; nitro: cyano; Cq-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-propynyl and the like; phenyl; C4-C4 alkoxy
such as methoxy, ethoxy and the like; phenoxy; C1-C4 alkylthio
16 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, alkyisulfonyl, 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; C4-C4 alkoxy and C41-C4 alkylthio groups.

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

25 In a preferred embodiment of the present invention, the



Receilved at: 4:49PM, 5/18/2004 . . .
vascul ar rest'enosi's of the present invention to the above stent in the

conventrormig Yy 78 ma . for coating to stents ar ripedyin
Japa%gé% %@tagnltmgmam ﬂgﬁwéu%\)?%wgns JP2000 350786 A and J@2gg%?51#3?62,76\,
whi ch are hereby incorporated by 5 reference. However, these coating

met hods can be applied to inplantable intravascul ar devices other than
stnt. The following is explanation of a nmethod for coating a drug for
prevention of vascular restenosis to the stent. The drug-coated stent may
be obtained by (1 ) a method 90 conprising stéps of mixing a drug for
prevention of vascular restenosis with any one of various polyners to
prepare a coating m xture, and then spraying the resultant m xture on a
stent or dippi nt .ingto the resultant mxture, or (2) a nethod
conpri sing st e%@m}));bqﬂf%aihﬁtnaegcltkﬂ)’@rtﬁﬁhpﬁi'@%‘"d&qﬁﬁgugﬂ é"ﬁé-lciﬁ\%r‘:‘?mp?yf‘ds
surface of a scen{ .and then spraying the drug for prevention of vascul ar
restenosis on GORYHRING AR AMING GFRUBL mSYGH AN MR artaiping csempousid ~
vascul ar restenosi s. The drug for prevention of vascular restenosis is used
after formul ath uéﬁsa i t BKAERIGs a N MDMiGs uEM e acompounds pandesalts
the like, to make it easy to mx 20 the drug with any one of the various
pol ymers. |f 2dhe5e@d: urege hydepzine gnsl sadisothefeofsammoniest sadks, simine
mxed with polyner, it is necessary to sufficiently reduce granularity
(primary Parti@ndssalig thareofariphramycinespelydisise aoamd dytsezyme | ohtarldép
provide the stent with snmooth surfaces after coating as well as to prevent
25 slots of tHeNddbe: cormewrd used dgg@idedstrona@campgund Retected fedm the
4:49PM 5/18/2004 20U~~ y188 17a~26' ~ AOYAMVA 8. PARTNERS NO. 300WP. 35~ 22
The above coat@HRricangistingy of thiest commpoundsor &Vhed imee isuasedsasfitve
exanpl e, diluents, carriers, fillers, stabilizing agents and the |ike. For
exanpl e, one FOMBRINA dhapiieactiyatessremacrgledulinnitbisopoefertred to use
hydrophilic polynmers may be 5 added to a bi oconpati bl e hydrophobi c coating

agent to nodi fgolyaitbybeneriaiiniee havingeadnodecdlerowedght dtargihg fsth opbabicc
pol ymers nmay be added to a bioconpatible hydrophilic coating agent to

modi fy rtdeasel PROOD, e measueedr ugy Fgel eXiltrdtion t hecheigaee pr ohi | gnodyepe
nodi fied by incorporating a hydrophilic 10 polynmer selected fromthe group

consi sting of @ubpdimertse ammienium! sulfate i@ﬂmFloM%s B9b Yo RploRit that
gl ycol s, carboxymet hyl cel | ul ose, hydroxynethyl cel | ul ose and conbi nation
thereof into feactiyates apmgemglobadin ng agent. An appropriate amount of
the hydrophilic polynmer added to the hydrophobic coating agent or that of

15 hydr ophobi ¢ pol yhke addwe compeunddihmthdbactivedesngsagerirogtobatiar riaied
according to the rgl ease profile of the drug for
constitute a drug for prevention of vascular restenosis in
15 combination with the above compound that deactivates aq-protease

inhibitor.
In. another aspect of the present invention, there is provided
an implantable intravascular device coated with a drug for

prevention of vascular restenosis that comprises, as an active

20 constituent, a compound that deactivates aq-protease inhibitor
and/or a compound that deactivates as-macroglobulin. As an
implantable intravascular device, it is preferred to use a stent.

Best Mode for Carrying Out the Invention
Firstly, the explanation will be made on a drug for prevention

25 of vascular restenosis according to the present invention.



bsrdved atsi OFP5/BE8%ul ar restenosis in vitro or in vivo. There is no limt to

t he nth sent ntion if they are bioco b ble-
ngfde%nﬁl%ﬁh@%gﬁ ymerz\og&@ g%Angm des, polyol efines (i ngﬁﬁapﬁg P. 28

polypropylene pol yet hyl ene), nonabsor babl e pol yesters (including

pol yet hyl ene terephthal ate and the |ike) and biol ogically absorbable

al i phatic polyesters (lactic acid, glycolic acid, |actide, glycollide,

p- di oxane, trinethyl enecarbonates, E-caprolactam honopol yners thereof and

25 copol yners derived froma m xture of thesgsnmaterial s). n.~. rPjy~ at:

4: 49PM 5/ 18/ 2004 200e y188 17~26i ~ AOYAMVA 8, PARTNERS 23 NO. 3007 P. 36

Further, the polynmer nay be mxed with a highly flexible, high nolecular

el astomer to provide coating layers with flexibility. The el astomers that

can be used incl udeActordingntol ¢hevprésent erasirie s thereolsy Ho/ AR, to the

pol yol efi ne, polyesters, polyamdes, 5 silicone) poI yur et hane, fluorinated

el ast omer, natWmPQUJMeth)ataa!ﬂacﬁpatqmﬁ-pmtpalsgrrmhlbiﬂowyspmfv:déelsmat the

material s, Anmong them the nost preferred material is a segnented

pol yur et hane pePROURd|imablehta deagtivateibed {ypratdasehirgtibstorengince ldn

is preferred to use segnented pol yurethane polyner filnms including flexible

pol yet her 10 sattiveegeantes afdther dispyoteaseoinhibitor iie awhsideredond- 'heh

portions, the soft segnents and hard segnents form ng a mcrostructure

based on Phasebkoaladit byn. aguadxidegmint Ry BaFfsieRithFoe Rﬁbyﬂsén{rpddwd haNst

sufficient strength and are excellent in antithronbogenicity

words, the segdeattivatéspoy yproteases imkibiter tbihaveas o HhavRIPes ! HltGcRNthe
can be expanded sufficiently w thout causing rupture. An anount of the drug

for preventionogide/ascrhas, riesiseprefaried o AR ¢4 eanipun fﬂ%ﬁflﬁé' E 2

the admnistration route, a patient's synptonms, age or weig

consuned of t*’@tr&@t@f@@e??éséhﬁy@ﬂy forRliiyascul ar restenosl s ranges from
about 0.001 Wl v% to abou W v% ‘nore generally, from about 0.001 Wv%to

about 60 w v% and, nost generally, from about 0.009 w v~6 to about 45 wW v%
with respect to the total anount of the coating m xture. 25 According to
the present invention, t stent expl ai ned above RPCei ved at: 4:49PM

5/ 98/ 2004 200e(¢i.88 17 i ~ AOYAMA 8~ PARTNERS 24 NO. 3007i P. 37 makes it
possi ble to pr i nvasi ve neans for prevention of

10 Examples of the compounds having such a partial structure are
cyclic imides or salts thereof derived from acyl of dibasic acids
such as N-chloroxalimido, N-chlormalonimido, N-chlorsuccinimide,
N-chlorphthalimide, N-chlormaleimide, 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 limit to the compound of the present
invention that deactivates as-macroglobulin, provided that the

20 compound is able to deactivate az-macroglobulin. Since it is
considered that ag-macroglobulin is deactivated by the formation of
a covalent bond between glutamic acid present in an active center

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




Vet Pk 198%1%6168%4s in a short tine after coronary interventions as well as

L v S T A P S N O e

that the coronary interventions with possibility of postoperative vascul ar
restenosis, to which the drug . for prevention of vascul ar restenosis of
the present invention and inplantable intravascul ar device coated therewith
are applied, include, without being |limted thereto, Directional Coronary
10 At herectony (DCA), Translum nal Extracti oh6 Catheter(TEC), rotating
at herectony coronary angi opl asty (Rotablator) and ~.aser Angioplasty, in
addition to the aforesaid PTCA and stent placenent. BRI EF DESCRI PTI ON OF
DRAWNGS Fig. 1 is a graph illustrating rel ationship between decreasing 15
i ndex for vasce@@pautd dnaving ram eaavidoc gnoapt r aAsossachf aakampbaak there
i nhi bitor, a2-macroglobulin and al-antichynotrypsin in serum Fig. 2 is a
graph il ust r aMaygbee seich @rnimo mia waarinpr esaTpeEu s non-gules ehegeof having
vascul ar resteposis and concentration of a2 20 macroglobulin in serumfor
bot h di abetic €3t96nta|§vbdp¢mﬂ@etdorfdrabeei hysroigen afomppf Fagimania: aurea
graph illustrating relationship between a concentration of
N=chl or succi nilméving naf icarbansoyl rgrongs | eepliaceididioge dfe VR§arbgEnPlabm of
nmuscles; 25 Fig. 4 is a graph illustrating Intim-Media Thickness (1M
Recei ved at: 4amomdhis/ ey dPaZin2006r y 3atsl 7ther@of AWMy 8anPAREES glou
NO. 3007 ~P. 38 ratio) for an N-chlorsuccinimde-treated group and a cont |P0I
group (right oeptaced ferc omd ByyrdgenmasomnbfiamATsa)  amindoniurhSs 8ite! %ﬁhj
illustrating effects of methylam ne, ethylam ne, polyethylene imne wt
mol ecul ar wei giiclid SOComdaby 18ANAest ANy CaNYivATERRi Rydr¥EAFNER FEDIFISE
and poiylysine on deactivation of a2-nmacrogl obulin. EXAK/I PLE S The
PSBILLL)

i nvention willforetwapégidrog@n ntemy of radmviavive.t hnfipksr reof.

. t
experinmental tests. 10 In the exanples, The test of si gn|§| cant J??ference

on results for respasttihee agnipRy coPpSUnHESt $s \Wref | r 2
text with -a SAS (trademark) system Ver. 6. 12%@%‘2}%[%?%&%% s%{rintgﬁ?e @g?)%h,

unl ess 01(D|erV\A'i$|epapﬂ@biéﬁdméhWQhﬁnbno?ﬁgl?iégf-ﬁri‘ggl gf&%@i%ﬁégﬁﬁtg!&%ine.

denote the follow ngs, unless Otherw se st

| nhi bi tor, a2\ hegeMBATiAGSOMAY e A446d: i 1RB! FETH MBI '/ RIE tridrelof! ef(gmﬂ"

rejection, R correlation coefficient, M nol concentration (rnollLl)

- m il conceiingdhiiim( &&®, | theremay blel Ws¥8 tﬁ%‘é?é: SR 4 V?+Hr@xamg|%,f

percentage, ISR In-stent restenosis. 20 The follow ngs are explicativ
AL pr ot ease T nh b P e e ST Al S bR ElLh e onats!
mentioned bel cdtnmonium 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;

(CH2)« NH
L )

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 formula:



Teeekstry: MERM: £118420% 1 uences of concentrations of al-protease inhibitor and

az- 1 lyim@q 40 SEr R hon of vascul ar 25 |unmen dj er R
rtegg(ﬁ]\ﬂggj@?al llﬁ%%gm 5?%&50{)?5&3%8?54% 1?a~27i ~ AOYANVA d,CNO?’KE{I?NE S 3

Na. 3007 P. 39 26 The objects of experinments were case patients with
coronary artery diseases requiring coronary-artery intervention, who are de
novo | esi on and have received stent placenents. In order to prevent the
patients from acute and subacute 5 thrombotic occlusion) pretreatnents were
performed by administering aspirin (81 ng or17l62 ny) and ticlopidine (200
ng) or cilostazole (200 ng) for 7 days prior to the therapy. There is no
limt to the length of | esion and the selection 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 follow up coronary

angi ogr aphy aft—e((ﬁH@mHs‘..ngge—m? Iesi(oqg were tested for verifications
of relationship between concentrations of al-protease inhibitor,

a2- macr ogl obulwherairblrodd anaistddgereradighiigt flondf 100 ves66! - (HehhbEhse
di aneter of the blood vessel was 15 neasuréed before and after stem '

pl acenent and prfdferrdéd rathyeéndi imirfe Gar @b . i .caf
QCA- CMVS of Cl\/ISm‘f and | oss i1 ndex V\/(’lll chqre%r?s%tﬁ ?ﬁgﬁﬁ?\%ﬁﬂlﬁgaé‘gﬁdggcular

restenosi s wasv@Rjiet FatRfing’ TrémC W0 98 N1 80B0AL ﬁ)é&%ﬁr%%{]?gdg?q{ ﬁigﬁa%rne

collected fromthe respective case 20 patients after

t her apy and SLtbic?ﬁﬂqdet.O'lfﬁé%éT@l?E@'sF’ﬁﬁly be ngb?’%ﬁq}lgf’%ﬁﬁn f‘c%d?gﬁmati&ntwith

concentrations of al-protease inhibitor and a
that of & anttwidwidhoyesdrudgs the control material. The nmeasurenents were
carried out in an orderly nmanner by using nmeasurenent kits nmade 25 by Dade

o/ 18] 2004 2000 y168 ST0eAti) ROV RIACE G, 5 R gD by iy Tiltner
a1 ant! chymot ryney et PREmiEs] of 8GR a CORIPLLABRZMERIde taprapsing

the ,... rel a?ggzggimeb:él%?g?m% f g&g@%ﬁ%ﬁﬁfqr%eal' pr ot ease i nhibitor

in 5 serum an i nd den onshi p between the

concentrations of aPhabssMYRMNY itRait rhégéﬁ%?é@é’lﬁqﬁ??%ﬁ%b‘t’ﬁgg&ﬁ%??ﬂ‘?;‘ tﬁ?n

the relationship between the concentrations of a~ ant _

w1 a ot sahPoRRd (et UERFRYEY a5 TaBtoa IS TRy, beadiiiubtEIet

factors in sefMng form of bulk powder, but they are generally administered in
the form of preparations prepared by mixing the component with
any component 'selected from the group consisting of additives,
fillers (e.g., calcium carbonate, lactose, crystallized cellulose,

16 starches, porous materials, etc.), disintegrants(e.g., low-
substituted hydroxypropylceilulose, carboxymethylcellulose calcium,
etc.), binders(e.g., dextrin, gelatine, pullulans, etc.), lubricants(e.g.,
magnesium stearate, calcium stearate, etc.), coating agents(e.g.,"
methyl cellulose, 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 iike), and then making a suitable amount of the



REERA BN 1R B'§/2%  the mean val ues of concentrations of alprotease

i nhi %Ot%‘ri?mzrg%nlgg%ﬁgl ggﬁb%m,\apc“ﬁw%g:i chynotrypsin in serum W@gqfafﬁ'egl [ s —

t he nor € seen the results shown in FigQ. t her
was positive oorrelation between the 15 Loss index and al-protease

i nhi bitor or a2-macroglobulin, but there was no correl ati on between
al-antichynotrypsin and the [ oss index. In other words, it was confirned
that there is statistical correlation between al-protease inhibitor or
a2-macrogl obulin and 1SR Further) Fig. 2 sHdhs the rel ationship between
the 20 concentration of a2-macroglobulin in serumand | SR, obtained by
separating the case patients into a diabetic group and a nondi abetic group.
In that figure, a black circle denotes the presence of ISR while a white
circle denot edasdlligrisBristurs to sRdesirehdesargm formabsence of | SR was
determ ned by neasurenent 25 of the inner dianeter of the blood vessel with
a quantitative !'Ftheeidesage: formoPipciiides, 20t 2004niplaB 1286 5, AQYAIE
8, PARTNERS NO. 3007 P. ~1 28 coronary angi ography, and nore than 50 %

di aneter sten®ARSWIES.| gigewiles, beubtik @geasules) ipowder, 2sytine, injectable
concentrations of a2-macroglobulin in serumfor the diabetic group are
firgher than tRlutionse suspeaiséons, 5 fgt olemuTsiendaipaeparrations)ondiradlenis,
group have no correl ation between concentration of a2-macroglobulin in
serum andb | SRointment r ate.,t aewyevoft lwhidte tatya ber prépadedbeni enar ovdinae
a clear correl ati on between concentration of a2-nmacrogi obulin in serum and
| SR since t he maonersefom ecampls r aisi desrilddd Ther LpaResen FNarkas8pbbia,
have a hi gh tendency to increase the occurrence of 'SR For exanple, in the
case patients Amdrig thehetitcigrpraferid@ tongsst baldo¥add RITIBSHRADIEUFHN
hi gher than the normal upper Iimt of 0.35x10-5 M causes a 75 % occurrence
of ISR whil e pdrenteratrandttopical aafinitietredo® Wi dh |48hjddrbI8- $6KkPoRs M
provi des 15 a 0% occurrence of ISR Thus, in the case patients of the

di abetic groususpensiorsaedl fat sMllside prepeatiodd.on of a2-nmacrogl obulin
in serumhas a considerably strong correlation with the occurrence of i SR

I n otheriGwrds, it Aamdre profeired ptrb@e\s;ésw@dmanﬁﬁztt%‘ﬂéhso?oa PARYS Yo 3
y

agent according to the present inventionis a hig effective drug for

CacEela Pal; SMatS SOl e A0 "M DSHRTUR, O o,
a2- macr ogl obuliiriplad%ablé Newedv secuar’ delis oad Wit Hd MY VR nibst
preferred process is placement of a stent coated with an drug for
prevention of restenosis in the affected area. A process employing
15 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
according to the present invention varies 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

25 narrowed area of the vessel ranges from 1 to 100 mM. The
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NO. 3607 r nosi e udi ed by investigators iyht I
at t @ﬁ?ggﬂﬁﬁ W@Z@ﬁt tthﬂﬂﬁs&ﬁgﬁpgﬁgrt on the serum factor tﬂ%@ﬁﬁgﬁQi qg
bereveal ed to have such a correlation therewth. The next is an expl anation
on test results show ng5pharmacol ogi c effects of the conmpound :

(I').[ EXPERI MENT 2] Influences of N-chlorsuccinimde in fibrinon the

m gration frequencies of vascul ar snoboth muscl esThe vascul ar snooth nuscl es
were collected fromhunmanvital arteries and ¥8tabli shed HNBI8E6E7 was used
as cell lines.10The vascul ar snooth nuscles were incubated in 6-well plates
~t opr oduce confluent cultures. The resultant supernatant fluids were.:.
washed three time with warned phosphate buffer solution (PBS)and softly
added with 3 rgpmneéentrationi lesgenthan 0. M. dév&y mmitt thave t miecks obéfdotn on
including 10 Wl v% human serum Then, 15t he supernatant fluids were
respectively f@Mendion Nofhl vasoukami medtenosia]j usthitde fhenalconcentration
concentration of N-chlorsuccinimde to 0.08 MM 0.8 MM 8 nmM and 80rnM and
gel | edby addi teéxeeedingr oh®0n. mMe masul teadsgel Sigkk swifeoss.ant sThe local
wer ei ncubated at 37 C for 24 hours, and the nunbers of the snpoth20nuscle
cetl's m grat eccomeentriadiarelofvie actiieedompbdnenphdsthé drug fompréséntion of
m croscope. For each concentration, the experinentswere carried out to nake

n = 3. ReSul t svaseuldronestenésiz rangewdirdhmaipreferstilgs 70e tbr @QUanM asnaf
m gration of vascul ar snoot hnuscles into the get, while the abscissa

denotes the canosttprefieoabbpf is\aboutr 8OCRIMI Mdlkeeop RhECidE@ 8bhcéniPRidn,
5/ 18/ 2004 200e y168 17~29f] AOYAMA ~ PARTNERS 30 N(P 3007i P. 43 As

illustrated irithsgprefertde toradrfingstedithd arapifor PfevdystivAsstrasten®sishio
nmuscl es decreases apparently with increasing concentration of

N- chl or succi nithiedareansatdwtoraniyeandf tapigaflyl NThYS TRy A Scrﬁﬂ%h '
vani shed conpl etely a’?g%O v 'I'I"'?(ea 5 red';pul tsyproved thgt Ie\l-c | of gﬁ%%ﬁﬁﬁnﬂfe

that is an infbypiplacemenl o ancamplantapid Miradastlsredévicd, 6heelalff a

t he prevention of vascul ar restenosis. Al though N-chlorsuccinimde was ‘used

in the atDve estesit] w&tedSW?ﬂf-‘thBedﬂféifbf t?oﬁfofaé‘aﬁéﬂié’raFésie{]}gBﬂBth

are 10 protected by oxides, it is posSib to use any other conpou avi ng
chiorine at omtwerl preseritdirvéiatiah! In thetitd el drad U dh Rlve ki Gy.
represented by the formula: CI N Explanation w Il bé nade on experli nent al
results provi r}@gag'bcbf\ql,‘e\mldggs of the conmpound(1l). 15 ( EXPERI MENT 3]

I'mfl uences of N-chlorsuccinimde on neointinmal formation in vascular injury

model There were USREspeBtRHP cInstiVuEits ggpsbﬁéﬁgré’t‘ioﬁaéééﬂ%és !\&Wﬁ@lfrurgg

rabbits aged 2 nonths. Vascular 1njury nodels were prep y i ntroduci

a Fogarty cat irireipreVedion- BfDvdEculBdatieRYs Xkﬁboﬁafric’%m@oi ﬂlﬂ?i(ggé‘éeﬁf

an arterial enbol ectony balloon catheter) into the right n

artery t9goudtinvemtionhard ADSeipat /i YaeffiPnP SabaRRILY (iltetlicBLBfR oY
then abrading the right common iliac artery 3 tines under conditions of e
Nreived at: - / 2 -~ Y. 3

N0, 3007 P 44 bl 0B her e Tl ST e b c2heh Slhige S8 REERL' No.

After I nuring 31e6o0e;uAlct efglheldbyinByHi ORIl 6y alrbpgnzermade by Bost on
m

Scientific Corporation, of an N-chlorsuccini e-treated group prepared by -

i mrersing the bal | ophsuigh 89endifly Ffo?rrbr@\éérﬂ%lgid'? Jascildr Yeste BRI ‘Ufl the

group prepared by imersing the balloons in PBS, were respectively Inf
in the right qors8wnt 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



P ¥se 2r'e BP% 841842804 ocal |y administer the drug to each injured area. After 4
week sy qf; t men he, ar Les were surgically renov {X€e hih —
10\/\/?%4@0%@@?1&%5 fferg?jYAltMArzth%ﬁerF?xati ve and 10 then . sei@r 3@@3 330‘“3}
prepare arterial ring tissue sections. After preparing elastic fiber
stained tissue sanples by EVG (Elastic Van G eson) staining, the sanples
were subjected to neasurenents of intimal area (1) and nedial area (M to
determne their ratio {IIM as the degree of intinmal thickening. Results
are shown in Fig. 4, in 15 which the ordi nat20 denotes the degree of intinal
thickening .(lIIMratio), and the abscissa denotes the treated group nanes.
As illustrated in Fig.4, in the group treated wth Nchl orsucci nimde, the
neoi nti mal hyperplasia is considerably inhibited. It is proved that the
compound i s efStentias amgakamplehe 20 vascul ar restenosis. Explanation wl |
be made on experinental results proving nedicinal values of the conpound
(I'11-1). [EXPERI MENY 4ltest f witichofis met hylefeirred enfitybdimeat of implantable
pol yet hyl enei mi nes wi th nol ecul ar wei ghts of 600 and 10000, 25 tobramycin,
anmoni a, | ysozpteawdsculatedavicgobf lthel present imeRitied i charddtbrized by
5/ 18/ 2004 2D0~~ y188 17~3Di ~ AOYAMA 8~ PARTNERS deactivation of

a2- macr ogl obulthe Ueicti thay 4 hsuffaties dhaheNsteRO7id. cdate® Withosa Ndisg for

i nhibited by a2 nmacrogl obulin and that trypsin causes yellow coloring of a

col ori ng St r ipref2aftionesfl vasouldroTedteABBIS t iIIAN g « tHeeT dfditahiadn o
was 5 carried out for effects of nethylam ne, ethylam ne,

pol yet hyl enei reylbsdmicah forneCUia¢ BeicHifed 0bo8Q0 p@Wi&POQP,?tﬁbéémai Body

- ammoni a, |ysozynme chloride and polylysine on déactivation of

a2-mact ogl obul portidn cRagirej pluPaNalows | | B e Sftefft! RundOIimAsH! Yo Gl
of met hyl am ne, ethyl am ne, pol yethyi eneimnes wth nol ecul ar weights o
600 and 10000,cémpfigarafioRs aAghidyRtake Sy itflon a '
diluted to 0:0001 gvl v% r.~. 0.00 vvtlavlk~ 0. Ol%\ﬂq&}?fd&@nv\ﬁss}?gé}%a¥ﬁa?j%~ 0
prepare a serimainfaifii RUSR® DT tHd QDMmas SABP!\Widhind PRe- f

sanpl e 15 solution was added with 50 NL of 2. 5‘?('1%%'\33%%229%&%&80%5??2“

and | eft1or Fhs at e
2dded v 1 50 T of PeeL AR T SR OMAhaR Bn, ERBaPRIBh fmSernish L8,

oom temer al it st asB|e 968 &f hbaloBh SlphHAaER Gypsy M=t i $2222

After leaving the resultant sam 0 so ion utes at room

temperature, the sagnitanigl WHalihidf fA9aAe" R0 iRbiydes Omdil 26BERC as

acid solution to stop reactions, en subjecte 0 measuremne

cbsorpLion o diefled Wodl tent e rRliIR SR 0n and sitingl
S ocny UL o8, Blghisg NsueATMeSoRNaRIRg> HETARIERR WolypropslaRe i
16 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 for 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



" RE. 3B 2% by a 50 nM tri s{hydroxynet hyl ) ani nonet hane buffer

sol udg Res a in Fig. 5 1in which't jTnat
denogoeogﬁtﬁela%)gezgg&vat [ oﬁﬂ@pg gﬁmwnacrogl obulin, and the —:@sog?e;os?a e'no% es
the concentrations of respective conpounds. 5 As shown in Fig. 5, in each
conpound, increasing concentration thereof deactivates a2-nmacrogl obulin.

Pol yl ysine and | ysozyne chl ori de provide 100% deactivation rate of a2
macrogl obulin at the concentration of 0.1 wv% while methylam ne provides
about 100% deactivation rate of a2-macroglolilin at the 10 concentration of
1 Wwv% Further) polynethylene imne with nol ecul ar weights of 10000

provi des about 60~ deactivation rate of a2-nacroglobulJin at the
concentration of 0.1 wv% SInce each conpound has the am no group, it is
consi dered t hMASEWHES, (Rpienasis of theapresantdnyention torthe iabowé stewd! iant
bonds 15 between the am no group and active centers of a2-macrogl obulin.
The vascul ar rtB& EpseNtipRaHMt Eﬁg\l\l&gmanaedfordﬂeywdstm poating tonsbemison
and the inplantable intravascul ar device coated therew th deactivate

a~- pr ot ease i riebAescribad da-Japangsepatent whexamined pablication s JRIGBE! y
related to generati on of vascul ar 20 restenosis, thus nmaking it possible to
&ffectively prdaR@nB6aAd and:aP20R0+&t387AsI whith tdmes Hereby dasetperaunidg
by coronary artery intervention. The above restenosis preventing agents
provi de suffi diedarenceect Howevent thesec coating amethodshaan veey applide to
side effects, and in particular work on diabetic patients effectively. Jn
25 addition, iimpelasdablhetinttayssdmilar idestiesssothar thamtstegt ademé Folldwing is
".M.reived at: 4:49PM 5/18/2004 200~4~. 5)A88 17~31li ~ AOYAMA 8~ PARTIgERS
34 NO.30a7 P. eXplanation. of o@almpthpg! fer toating aaf aelgd forepreventivh of

I mpl ant abl e i ntravascul ar device, in particular, a stents coated with the
agent, the ef fvascular testenpsi$ torttvecstengreatly and a risk of side effects
is considerably |lowered. 5 ".:~ceived at: 4:49PM 5/18/2004 2004 5~1~8
17~31' ~ AOYAMA 8~ PRRENdRRGg3bobtdd VBt 3y e 48blainedirby [P) &' MétHddd
vascul ar restenosis, containing as an active constituent, a conpound that

i nactival@s aleomerising Sstepy ot omixihg Tae dilugo fopr preepRidmdoy agaskalar
restenosis according to claim1, wherein the conpound that | nactivates

al-protease i mestehoisis SwRhcamyoone of'varidalst poamees. td freperet adcBytidle
general formula: ~- R Q)

mixture, and then spraying the resultant mixture on a stent or

dipping the stent into the resultant mixture, or (2) a method

comprising steps of providing a hydrophilic coating of a polymer on

156 surface of 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.



"G Y S84l ogen, R1 is hydrogen or an alkaline metal, R2 is

hydr pgen Wlfﬁﬁ”l?ﬁ?ﬂﬁl fonyhoywii chpsmeiERe bei ng substituted, Rl gpd @3‘fapl_<eg5‘“‘
together, can forma group represented by the general formula: Ca- t /~
fl~(a-~~._p~ ..~ (B-3~or -CCGR3-Q0 Ca-4~ w "ived at: 4:49PM

5/ 18/ 2004 2004 y186 17~32i ~ AOYAMVA 8, PARTNERS NO. 3007 P. 49 36 5 wherein
R3 is a divalent group of a linear or branched Cl1L - Cb hydrocarbon which
rnay have one or nore unsaturated bonds, or a dival ent bondi ng group. 3.
The drug for preventing vascul ar restenosi s2&cording to claim2, wherein

t he hal ogen atomis a chlorine atom 4. The drug for preventing vascul ar
restenosis according to claim1) wherein the conpound that inactivates
al-protease inhibitor is N-chlorsuccinimde 1D 5. An inplantable

i ntravascul ar devi cE"@o ARV 102} IRG ugnPEHrer duawt i Ingludesul ener ext emagies
defined in claim1. 6. The inplantable intravascul ar device according to
clai m5) wher eqcm@é’l% gughcasi §or example,7dilnents,g cacrieps e fidlerisngstabiizingr
restenosi s, containing as 15 an active constituent, a conpound that

i nactivates a2g9ls ogndbdhien. lilke. Th& afr Lexdmpler evaet ioy rareul lydrophilic
restenosis according to claim7) wherein the conpound that inactivates

d2- macr ogl obulRAIYMers seholad foomab sxtampltitdef hydedphiliurpalphersi may be

represented by 20 the general fornula: -eived at: 4:49PVM 5/18/2004 Zoo~~
5~l ae n~F~ AGGUSd dteARTIERSOBD Atible-- hydrephobiclodafingSagenbrio modify
~NH~~, ~(Y-~p ~~t-~~ . wherein R4 is hydrogen or am no, RS is hydrogen,

Cl-C5 al kyl tHelease profile of the drug. Also, one or more hydrophobic

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, carboxymethylceliulose,

hydroxymethylcellulose 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

16 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, e-caprolactam, homopolymers thereof and

25 copolymers derived from a mixture of these materials).



Ty D HE Y *E8B% i tuted or carbanoyl that may be being substituted, p is

an | siegerp yanglng { romdyg Boaliyiegsan acid radical, R- and \gagpikem, 35
t oget her, 'may f ar | o~

orma group represented by the 5 general formu
~CH2~m wherein mis an integer ranging from1l to ~6, in that case the a2
rnacrogl obul i n-i nactivati ng conpound nmay be bei ng pol ynerized by
ri ng-openi ng pol ynerization as represented by the general formula (V):
-(CHs CH2 NH )~-- (~') 10 wherein n is an integer ranging from10 to 2500.
9. The drug for preventing vascul ar resteno@3 according to ., claimS8,
wherein the conpound that inactivates a2-macroglobulin is at |east one
conpound sel ected fromthe group consisting of amnia, nethylam ne,
et hyl am ne, salts thereof, urea, tobranycin, 15 polylysines and |ysozyne
chloride. 10. The drughess thecrelymag may e anixeskwitvs bigllyofleikle, chigh
":~.--wived at: 4:49PM 5/18/2004 200e y1'88 1733f? AOYAMA 8, PARTNERS 38
NO. 3007 P. 51 Mplgenlar alastomer e proyidengoating ilayers waithsflexibility. The
a2-macrogl obulin is polyethylene imne having a nol ecul ar wei ght rangi ng
from 500 to 160@stomeasssutheat bgagelbei lusedi dncludéni for. examphte, dvagious
preventing vascul ar restenosis according to 5 claim38, wherein the conpound
ttat inactivatastomedsr afl opalyistyrenempoiyotedind,atpolybdtefse polyxamides,
preventing vascul ar restenosis according to claim?7, further conprising a
conpound 2 hat Siligonieyapelyurethaoiesafiaoritated @lastomenpi maturah mbibesaiand
conpound. 10 13. An inplantable intravascul ar device coated with a drug for

preventing vasapelymers emosdlynef ialkays of dtheise materidls. 1Amohg them, the
i npl antabl e i ntravascul ar device according to claim 13, wherein said device

is a stent. .AMosdRrAferred Anatefiel A¥ea Adgmaintat polpurethans SdtyAterAfilm
RAARA .A,.A . A2 ANRA?ANRA.A?2ARARA.A.A;?2.A

. A-. AN Al & A Ari2BGBahigh LFl@ibility - and a high strength. It is preferred to use
zupkfa\ W ca] ca] ca] ca] ca] ca] ca] c(a] c(a] ca] cal] ca]ca] ca] ca] ca] ca] ca] ca] ca] ca]

"L Gedact val gb15q cal cacal ¢l Caf caf call Cal a Cal i Cal af Ca] oo £5] o] £
al] ca] cal@a)] cdafe{semanta] antichharcd] segavdrite! of Riddvhatic 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
w/v% to about 70 w/v%, more generally, from about 0.001 w/v% to
about 80 w/v% and, most generally, from about 0.001 w/v% to
about 45 w/v% with respect to the total amount of the coating

mixture.

25 According to the present invention, the stent explained above
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*+,-L_gs~_@ +10%&' ()-@O0%& ()-'tl 109%& ()-1 109%& ()- 10
. - Fig. 3 is a graph illustrating relationship between a

concentration of N-chlorsuccinimide in fibrin and migration
incidence of vascular plain muscles;

25 Fig. 4 is a graph illustrating Intima-Media Thickness (I/M
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(right common iliac artery 3-times injury model);
Fig. 5 is a graph illustrating effects of methylamine,
ethylamine, polyethyiene imine with molecular weight of 600 to

10000, tobramycin, ammonia, lysozyme chloride and polylysine on

deactivation of as-macroglobulin.
EXAMPLES

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

In the examples, The test of significant difference on resuits
for respective experimental tests was carried out by Pearson text
with-a SAS (trademark) system Ver. 6.12, made by SAS Institute
Japan, unless otherwise specified. Symbols in experimental tests
respectively denote the followings, unless otherwise stated. a1PlI:
aq-protease inhibitor, a2M: agz-macroglobulin, a1ACT: aq-
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.

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

[EXPERIMENT 1] Influences of concentrations of aq-protease
inhibitor and ap-macroglobulin in serum on reduction of vascular

lumen diameter

I [L' 49409 ()-"!10%m& ()-!5s$10%F& ()- s$10%f.& ()-s
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109& (§) ,,=---E .(;Bﬁ Sb%@rﬁ&ot)exp»mmxm( wﬂr!emaaa(pamemmv(tlh coronary
L! 10%&' ()-\$10%8f' ;-./P/// OHOJEUSA$S-! 109%& ()- +! 109& () - éploo/& ()-9
109& () -s% 1098F F& dinegsgs PAUIrngs co1onaty ariery Gniervientions whe gje de
H 7$10% & ()-3! 10%&' ()-91 %0%&' ()-/10%& ()-111222U2aBQC5$ 10L! 10%& () -
#1097 & () - 10%0\'9«-8‘&? ®oR: gnd have 1eckived Isienbptace mepts3l 3331 2QC5$
10" 109&' ()-!L! 109& I()-‘&100/«&' ()- “$10%& ()-
ne n order to prevent the patients from acute and subacute
5 thrombotic  occlusion, pretreatments were 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, ax-macroglobulin in blood .and inner

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

15 measured hefore 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.

Blood serums were collected from the respective case

20 patients after 24 hours of the therapy and subjected to the

nephelometric analysis to determine concentrations of a4-protease

inhibitor and as-macroglobulin along with that of aq-

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 aq-protease inhibitor and ao-
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Results are shown in Fig. 1. In Fig. 1, (A) denotes the

relationship between the concentrations of aq-protease inhibitor in
5 serum and loss index, (B) denotes the relationship between the
concentrations of ag-macroglobulin in serum and loss index, and
(C) denotes the relationship between the concentrations of aq-
antichymotrypsin in serum and loss index. In 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 a4-antichymotrypsin in
serum were falllen 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 aq-protease inhibitor or ap-macroglobulin, but there
was no correlation between aq-antichymotrypsin and the loss index.
In other words, it was confirmed that there is statistical correlation

between a4-protease inhibitor or ax-macroglobulin and ISR.

Further, Fig. 2 shows the relationship between the

20 concentration of az-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
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1011y310% () -y310 ﬁs sQoxn in Fig. 2, the concentrations of as-macroglobulin in

serum for the diabetic group are higher than that of the nondiabetic
5 group. The data for the nondiabetic group have no correlation
between concentration of as-macroglobulin in serum and ISR. In
contrast therewith, the data for the diabetic group have a clear
correlation between concentration of as-macroglobulin in serum

and ISR since the increase in concentration of as-macroglobulin in

10 serum have a high tendency to increase the occurrence of ISR. -
Fpr example, in the case patients of the diabetic group, the
concentration of apz-macroglobulin higher than the normal upper
limit of 0.35x10-5 M causes a 75 % occurrence of ISR, while the
concentration of az-macroglobulin lower than 0.35x10-5 M provides
15 a 0% occurrence of ISR. Thus, in the case patients of the diabetic
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 aq-protease Inhibitor and

ap-macroglobulin.

25 Although serum factors associated with the vascular
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restenosis have been studied by investigators in the world, at the
present moment there is no report on the serum factor that can be

revealed to have such a correlation therewith.
The next is an explanation on test results showing
5 pharmacologic effects of the compound (l).
[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 HNB18EGE7 was used as cell lines.
10 The vascular smooth muscles were incubated in 6-well plates to
produce confluent cultures. 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 geiled
by addition of thrombin. The resultant gelled 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 concentration, the experiments
were carried out to make n = 3. Results are shown in Fig. 3. The
ordinate denotes the frequencies of migration of vascular smooth

muscles into the gel, while the abscissa denotes the concentration

25 of N-chlorsuccinimide.
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As illustrated in Fig. 3, the frequency of migration of the
vascular smooth muscles decreases apparently with increasing
concentration of N-chlorsuccinimide, and the number of migrating
vascutar smooth muscles vanished completely at 80 mM. The

5 results proved that N-chlorsuccinimide that is an inhibitor of aq-
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:

/

Cl—N

~

Explanation will be made on experimental results proving
medicinal values of the compound(l).
156 [EXPERIMENT 3] Influences of N-chlorsuccinimide on
neointimal formation in vascular injury model
There were used a group of animals consisted of 5§ (five)
N2W male rabbits aged 2 months. Vascular injury models were
prepared by introducing a Fogarty catheter, Model e-060-2F, made
20 by Baxter corporation (that is an arterial embolectomy balloon
catheter) into the right common iliac artery through the right
femoral artery under pentobarbital anesthesia, and then abrading

the right common iliac arterv 3 times under conditions of the
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Injuring the vascular endothelium, hydrophilic balloons made by
Boston Scientific Corporation, of an N-chlorsuccinimide-treated
group prepared by immersing the balloons in 80 mM N-
chlorsuccinimide, and of a control group prepared by immersing the
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
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. Results are shown in Fig. 4, in
which the ordinate denotes the degree of intimal thickening .(I/M
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

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,

tobramycin, ammonia, lysozyme chloride and polylysine on
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0% () - &1$10% () Utilizing t(tze facts ()that @tcpypsln is inhibited by ao-

macroglobulin and that trypsin causes yellow coloring of a coloring

matrix §2222 resulting from decomposition thereof, verification was

5 carried out for effects of methylamine, ethylamine,

polyethyleneimines with molecular weights of 600 and 10000,

tobramycin, ammonia, lysozyme chioride and polylysine on

deactivation of az-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 uL of 2.5x10-4w/v% az-macroglobulin

and left for 5 minutes at room temperature. Then, the sample

solution was added with 50 uL 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 pyL 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
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LIt $109& () -BUE&O( MM tris(hydroxymethyl)aminomethane buffer solution of pH
8.0. Results are shown in Fig. 5, in which the ordinate denotes the
deactivation rate of ap-macroglobulin, and the abscissa denotes
the concentrations of respective compounds.

5 As shown in Fig. 5, in each compound, increasing
concentration thereof deactivates ap-macroglobulin. Polylysine
and lysozyme chloride provide 100% deactivation rate of as-
macroglobulin at the concentration of 0.1 w/v%, while methylamine
provides about 100% deactivation rate of az-macroglobulin at the

10 concentration of 1 wiv%. Further, polymethylene imine with
molecular weights of 10000 provides about 60% deactivation rate
of agz-macroglobulin at the concentration of 0.1 w/v%. Since each
compound has the amino group, it is considered that ao-
macroglobulin is deactivated by the formation of covalent bonds

16 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 deactivate aq-protease inhibitor and as-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 preventing 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
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intravascular device, in particular, a stents coated with the agent,

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

is considerably lowered.
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5 inhibitor.

2. The drug for preventing vascular restenosis according to
claim 1, wherein the compound that inactivates aq-protease
inhibitor is a compound, or a salt thereof, represented by the
general formula;

/R1

X—N (1)
\\\Rz

10
wherein X is halogen, R4 is hydrogen or an alkaline metal, Ro is
hydrogen or arylsulfonyl which may be being substituted, R4 and
Ro taken together, can form a group represented by the general

formula:

@)

000 1w

0
(I-1) (I-2) (I-3)

or ~CO0—Rs—CO0— (I-4)
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5 3. The drug for preventing vascular restenosis according to
claim 2, wherein the halogen atom is a chlorine atom.

4. The drug for préventing vascular restenosis according to
claim 1, wherein the compound that inactivates aq-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 as-
macroglobulin.

8. The drug for preventing vascular restenosis according to

claim 7, wherein the compound that inactivates as-macroglobulin is

a compound or a salt thereof, said compound being represented by

20 the general formula:
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EntryW)rdDocuns;.ubstututed p |s 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:

e ((-:-;HZ)m (E)

wherein m is an integer ranging from 1 to 6, in that case the ag-
macroglobulin-inactivating compound may be being polymerized by
ring-opening polymerization as represented by the general formuia
(V).
—(CH2CH2NH ), — (V)

10 wherein n is an integer ranging from 10 to 2500.

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

15 polylysines and lysozyme chloride.

10. The drug for preventing vascular restenosis according to
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claim 8, wherein the compound that inactivates as-macroglobulin is
polyethylene imine having a molecular weight ranging from 500 to
100000, measured by gel filtration techniquse.
11. The drug for preventing vascular restenosis according to
5 claim 8, wherein the compound that inactivates ag-macroglobulin is
ammonium sulfate.

12. The drug for preventing vascular restenosis according to
claim 7, further comprising a compound that inactivates aq-
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 implantable intravascular device according to claim

13, wherein said device is a stent.



