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STENTS HAVI NG Bl ODEGRADABLE LAYERS CROSS REFERENCE

[ 0001] This application clains the benefit of U S
warmgisiidnal Application No. 60/912, 408, fil edP@pU$1008/060671

17, 2007, U.S. Provisional Application No. 60/912, 394,

filed Apri STENTSHANING BIODE.GRADPABLBAAYBBSI i cati on

No. 60/981, 445, filed Cctober 19, 2007. The contents

of the applications are incorporated herein by

reference in their entirety. BACKGROUND OF THE

I NVENTI ON [ 0002] ThedRPSEREFEIMENEECON rel ates to

met hods for formng stents conprising a bi oabsorbabl e

pol ymer and a pharnmaceutical or biol ogical agent in

o004 BT a1 8, PR b EPbBr2 s

filed ﬁpﬁ[w alpoand st beransal Aphagss Wol 80/HIE 3943&15@1 Apﬁt ET, 2607, and
oscribed period of tinme. This erlod

U.S. BmeswbnahAph]eca@bﬂ &bt PYA8hd4, ﬁigi @ctob«rrel%@,@a T'wr QOéFCntS of the
ng .t he bIo RCl / st. n rrentl
sopliglon PP BR R e e B o 5% Tont sy

[0004] It is also desirable to have drug-el uting
stents of minimal cross-sectional thickness for (a)

flexibility of BAEGRMIMND QN T ENYENTION,| | vessel s

(c) mnimzed intrusion into the vessel wall and
bl ood. SUMMARY OF THE | NVENTI ON [ 0005] One enbodi ment
[0002]r The esntineadioadelaes dmmeﬂloﬁk éntforntngplenisicngprising admabsorbable

framework and a ra Cci n- mer at.i ng wherein
polyTGr A PR ah ElGP AL B Byt der RO 8 STOSARE he
r K
o iy AR Bt

theraptapmr’[ygacm ipthleyessel aftrataipnopchihed pertvsttoditimieal Thys mnddo:rfmme is based

I N T EER A g e —

belle{f&ﬂﬁméﬁdhﬂ BRAi¥HARS to0sed-1 §ehonfHePO7] hi anot her
nmbodi men the one or nore resorbablgvg ymers are

[000@elit @C&lmddsﬁébiﬁ i e dre-gloting steals of Bugimpé eopgesctiongl thipkness for

(a) fls)gi)g% %%ﬁ%?ot&}ng %%Lapéég‘f %Molg(ééeﬁ%eﬁsg §c§ qﬁé& %@éﬂ‘grusmn into the vessel

Wangmim(,gaycol i de-co-tri met hyI ene carbonate); PGA-LPLA -
pol y-1actide-co-glycolide); PGA DLPLA -
pol y(dl -1 actide-cogl ycolide LPLA- DLPLA -
pol yfl -1 acti de- cOUMMARM e?HEFIDUEi@JQNC

pol y(gl ycol i de-co-trinethyl ene carbonat e- co- dioxanone)

10008 R TR P ot i Sed SOV YL Bk CoBBOB § Hefappework and
a rapﬁlﬁ%lhfﬂolﬁﬂ&%ht"@g‘%héreﬁ @ lcabigasiofR@ydmRin Sadh BrycANARY G and the

fornms a phase separate fromone or nore phases forned
raparpycig-@olynpRscp#HIg comprises one or more resorbable polymers.

[0006] In another embodiment the rapamycin-polymer coating has substantially uniform
thickness and rapamycin in the coating is substantially uniformty dispersed within the
rapamycin-polymer coating.

[0007] In another embodiment, the one or more resorbable polymers are selected from PLGA
(poly(lactide-co-glycolide); DLPLA — poly(dl-lactide); LPLA — poly(l-lactide); PGA —
polyglycolide; PDO — poly(dioxanone); PGA-TMC — poly(glycolide-co-trimethylene
carbonate); PGA-LPLA — poly(l-lactide-co-glycolide); PGA-DLPLA — poly(dl-lactide-co-



10

15

20

25

30

[0010] In another enbodi ment the rapamycin is at | east
50% crystalline. [0011] In another enbodi nent the
WO 2panyasn is at | east 75%crystalline. [0012]PETIUS2008/060671
anot her enbodi nent the rapanycin is at |east 90%
glycolidey SLBIL AiDIeP L A 66 13]y(l-hactdotdidir-laetideo, R DO RGAHMC —

poly e cORHBBHD h CoRRBAF A e &hd pom R dnggfereot.
[ooosf gﬁ’ gét%bﬂh@leeml[»&ﬁﬂaéﬂu th&p@YREPRISoABEGEAENt the pol ymer

m xture of two or nbre polyners. [00_16! In
[0009% frostilbanctidy cuibrdment the atleastnag offsaig ghmamisicsn fosmpg phase separate

continuous fil.m around..,particles of rapanycin. [0017
from ¢ %ﬁ%‘tfﬁé’?%@ﬁé‘z{meﬂi’é{ﬁa@%&ﬁm- or nore Solnzmars Eare !

[0010] ™ hiBRh& | batiesht teGaddhydinisah akes0os sigedilment t he
m xture conprises no single polymer domain |arger than
[0011} B anotixg embodingan die rRpanzyren st leapiadh pvsiellinge each

| . . o . i - .
to012§ G $iher e fenl W A S R RS g bt Dase
[0013] 0 BRAhdr\entRdidiing® therepanyoin Bait tkasi 96 ceystatlmel ar ger

t han about | Ohm [0021] In another grrbodi nt the
00144l aneshes cprbadEaent SreraRATBYCIR i 44 '9980 Nfive FYSieHEai d
[001 Sgﬁn%%%{tﬁer%oldﬁﬁ&ﬁ Ehem}ﬁ)ﬂnégg Wi QRS thd Q2 flork Boﬁ’ﬁ%¥§1 er

ment the rapanycin in said stent has a she

[0016$ tha bindthéryendfodanert éeeshixBuraofipdismefsdoans a hontewowhiglm around

. enbqdi ment,. the rapanycin in said stent has a shelf
Pamcgtsggﬁﬂaf“)’c‘é‘f at least 6 months. [0024] In another
[00175 TR QAL (H& Umboin s PRI &7 nhdie ?alyﬁhe?st £0inthafeld nsiRed.f

Sstability of at least 12 nonths. [0025] In another
[001 8¢ i eulitheyrembodaned e mixtirs comprsesmoisiigls pdpneodanadin larger than
b [%026] I n anot her enbodi nent the stent provides an
aboutZU A0 brofi | e wherein about 10%to about 50% of

[0019) 3P aRdtRér bmbodethet @k @th PeRnel irfdal Emittie conpess d disdrste phase.
i npl anted in a subject under physiaqlogical conditions,

{0020} o arothgugmbediment thertisereie phagssa faraicd by Saidingliageran spidbmpixture are

50% t o about 100% of rapanycin is eluted
lmgeéngm%e@PE&T’OOZ?] I n anot her enbodi nent the stent

[0021p 1R vheiRe entbodiréntdire diswétie lphassh foreied bylsaidtpolydfers o sidbmtxture are
50% of rapamycin is eluted at week 1 after the
largercthamp#Rquf U518-  npl anted in a subj ect under physi ol ogi cal

[00222 it ghc?jth%{b?nvb\epggﬂ%‘h g%egr%g{;gﬁc?@ gﬁgaig stehtQas EQH%P%%th)j of at least 3

'ute % to about 100% of
monthisapanycin is eluted at week 10. [0028] In another
[0023§ HE%&I ?rnémtgo ?mgﬁt %[Jet ra{ngﬂalgg}/l\%r é(aié gtel?t hsats g'sﬂél? s?tgbifi%yec?tj at least 6
months.
[0024] In another embodiment the rapamycin in said stent has a shelf stability of at least 12
months.
[0025] In another embodiment the coating is substantially conformal.
[0026] In another embodiment the stent provides an elution profile wherein about 10% to
about 50% of rapamycin is eluted at week 1 after the composite is implanted in a subject under
physiological conditions, about 25% to about 75% of rapamycin is eluted at week 2 and about
50% to about 100% of rapamycin is eluted at week 6.
[0027] In another embodiment the stent provides an elution profile wherein about 10% to

about 50% of rapamycin is eluted at week 1 after the composite is implanted in a subject under
2
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[0029] Still another enbodi nent provides a coated
coronary stent, conprising: a stent and a macrolide
WO paosmdidsppr essi ve (|inmus) drug-pol yner coati nRCTki$2008/660671
at |east part of the drug is in crystalline formand
physmlbglcﬂlammitiiodg abnmme’smmb&sﬁ% ef rapamyaiars elotetdiabgeek 2 and about
or nore_ resorbable polymers. [0030] In
50% tﬁﬁbf"l‘few%% SP%WH {sheéutﬁxietr\g?q "I nmunosuppr essi ve

[00282 iy gnd%ﬂémsﬁﬂb%ﬁﬁn&ﬁ eheQfterilPafheRork BRAMIFIES steel framework.
2- Hydroxyet hyl ) rapanycin (everolinus),

[0029}1 @tl@aﬁethlzyd:mbqunytmrnwdm ¢ated coronary stent, comprlsmg astent and a

macro_ﬂldﬁ 1@/1]% mfpté%} benéﬁl pcﬁg%glﬁ%})gtlrnlg Q/Eg ein at léast part of the drug

is in c%sﬂl ixd fo‘iﬁ%ﬂ!ﬂ% Macrolide 1 1mmunosuppresswe olymer coating comprises one
-Di et hyl -1, 3-di oxol an- 4?8) -yl)-prop-2' -e

or moe te'sowhl}’le Pph'pm cin,

ot 5 e S e PR T P o

of rapAfrycin( 30 (b~ Hyﬂtbkyﬁbjﬂbrapaﬁm (Hvﬁro41@u@) (46- O Benzyl-rapamycin, 40-O-
dr oxy%hexyl rapamycin
(4-HydsoxyméthyBoengriaRym i GOy Pd ¢ i 12- PilvdrapepyDJbenzyl-rapamyein, 40-

-Al%pnga%léfﬁé) 4602 3' (2 2 D1 ﬁgltyilll 3-dioxolan-4{ SR -yl)-prop-2'-en-1'-yl]-

i oxol - rapanyci

rapaﬂ‘b@iﬁ(g (252‘A3$}-t20 B)-Gi' ﬁyﬁmﬂwmﬂz' enyl yl)-sqpampeinr0-0-(2-
cet o

Hydropy)eshoxychi-Reny )f%gslpr{;g@ ﬁsﬂq@b@ﬁg}rﬂxy)propyl rapamycin 40-O-(6-
Hydré@ﬁ%x[e@ @Wﬁwoq@ mﬁ%&&egbjétﬁ&;twéthyla@ﬁﬂmlﬂ 40-0 [(3 8)-2,2-

dazol yl acet’oxy) et hyl-rapamycin,
DimefiBddidkala-Byl lnnthydirppanacin ﬁD)%@SbrﬂyB}EthyﬂroxwarqpahyH1r¥tpamy01n

10033 SR RS B S e RS i, ro-02

Moma&&)&&tdawuetnﬁnamtﬁydm 4@@@Mhﬁﬂmﬂﬂhwwy)etaplafapmym 40-0-
2- Acet am noet hyl ) -rapamyci.n 40 O ( 2-
f2- H\Ir\]p/[@@w{ -hNanipgeeimpryeteiapethylcppamycin, 39-O-Desmethyl-39,40-0,0- ethylene-

rapamfygé)na r(ry@?)#,\& W%-l&b @-@ﬁ?dr@m&‘h‘iﬁfaB%%ﬁ% 6%@{@Yl'e)pamycm,
0-04Q- )Qmﬁﬁae&t)m)opapmy&m,rm)mx(mAeéthxyﬂn)oeﬂapanymmn 40-0¢(2-2-

Tol yl sul fonam doet h

Nlcot;mngj;i?ez X )rrapgmygncg\ t% ¥l Merﬁ}iﬂngdazg&‘Tyllqa%lp())qammwethyl)

I
rapany ol U EOME Binok R atbin e Bl el R ey
TolylRulfeetahydgetoparpangdin ROy CHA', f({Ihn%B"boejhoxyuB)Z 3 [tﬁ@&lﬂl' yh-ethyl]-

raparityy ‘PR a2y DORTEH] LGP TR SROBS D DB ERgr Hycrorymethyl)-
2'meW$ﬁ8%1r%Mcﬂ?&eﬁ51fﬁﬁﬂﬁg for preparing a coated

coronar ent conprising formng a macrolide
{0031] rimn@bgtpqm@smvm ¢ meeroNdelimmuinshpressiechng gt daast H8o
o Stslhent framework wherein at |east part of the drug is
¥ erystal line formand the macrolide

[0032] RGBS RiboaISdnY Brovitidh Y Rdth&DRE bRPasONP EdBabcoROfar P Etent
nore resorbabl e polyners [ 0033] The present i nvention
compgisipgifoneaing aveacslidg dpannagwereaFive (irpue dewgpolymer coating on the

s SRS G5 L 05 SR ALl

immooaigiessioe optﬂmeﬁtoanh g carapiises he1gr marextsotbatile potgmversk
[003%qu}eé)r5éq%5€ig}%glitgm pgé%g%rsspg%ptfiﬁig(gqtag er@ﬂ&l i?{rf'é(l:o%‘?es E)r taeguate the

limitations of current technology for bioabsorbable stents.
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rapanyci n- pol yner coating conprises one or nore
resor babl e pol yners. [0035] In another enbodi nent the
WO apanyiasn- pol yner coating has substantially uPC¥/O52908/060671
t hi ckness and rapanycin in the coating is
[00343 l(ihmtemuodahdm pravidesarbyted psqoea.rsr@@bnw cohiprisingea stent framework and

a rapa%%@aﬁ%%pp z%lglgr&ﬁlglgeglﬁ !cltn ﬁsé[)?rg ggllf'ag éa n g& 1:3 Cr stallme form and the

rapmﬁ)%hﬁﬁ&l?&lei SRRMPLSHphiRe bﬁ@@pﬁlbfba-emb@wpawg) DLPLA
Iactld PLA - poly(l-lactide)
[0035Mm y@ty@cﬂmhwélm@m@aramwwem ﬁ@gﬂngﬁi@\suhv@nhaﬂy uniform

i) SRS L RSB BT e

ra ang@lry pélymepedatielg- cogl ycol i de); LPLA-DLPLA -
P B,Ilnactl de-co-dl -l acti de); PDO PGA- TMC -

[003%11 w@h@:@mhoden@r&rﬂw pnee@wpr@ﬁesoe%ﬁbwm@e@&rm%%@oﬁm PLGA
B

polyghicelitle; PP - polyglibhmohel POW-TINIG+epsly(glywlideicogrimethylene

carvogmigh R LA o ST o P ST O BFBERT .y e o
glycoﬁ?@t LPEAODLPER SURIN(-dcaaR K008 EPDOARG BT par t
drug is in crystalline form and t he pol yner is

poly(gllyo@lwmobtalmteéhyl@m:as:]onm-c@ﬂboxﬁenon@rﬁ@dd:pm@manpnfethereof

005 TG SRR P L ind O el 4380 B
compﬁ@iﬁig%é RUotvihHtdpsPRRIRENd DéthM1ebHOAdbalt NeladRilif ktent framework;
nbodi ment the polyner is deposited by an e- SEDS

forrmpg @msohqeommompmwm dimesislse mslmmet eRatips Py Mg steng framework

e 320 5 TS BLAGE Py MR P

[0038]i I ag6thagerstad dimemtakd mgcmhdkem drepasmheﬂ uromsy p:olmlbr fdxnmnot

[0035533%%%%%%&%2%% g&p%f rdggep}%é%%na rSO\Izvger' form.
[004([3%%1&5¥ %ﬁoa meﬁ?tq 61;%&1@?1 ?(?sﬁtgﬁgyfgﬂ RIEHISY Krodesk! I st

ayer o sor babl e” pol y

[0041]dp aﬂwhe:nemhddymt tcopdlymgr s depositsd hy an At procesnd a
second b| sor babl e, pol rein at.|least .part

10042] Gtk oG mRa. Ry SIR B B RiteT e (Rgting

undexpcfﬂnﬁ{fﬁ)hs Uﬁt 8o AbONYL RSN IHRGH; fahY MRk l@l‘% JTRaidasanslide.

olymer is a fast absorbing pol yner 44] Yet
[0043] B¢t heethendakhdiment mwadttsobe@awd@@mn@w si@rtmmgrlsmge astent

T N
compRiRiNg rhSdniin ARPI¥SHI ﬁ@%s@r&@%ﬁﬂmﬁtﬂﬂ}m@h bﬁb’aﬂ part of rapamycin

pol ymer wherein at | east part of rap an%/cm isin
is in wyglﬂlap forreardoy harein dhanist Bolymenis arsl9vs absoBtYgRelymsT gnd the

th d I
secorft g b eh e R B RO RpCRATI N B REFERENCE.

[0044]00& Bhothkt erpbdalimerttprovidesanchaprtoordnagpgibntcatmpmiséng: a stent

mentioned. in tffl)ls sp CIfIC tion are herein
framework; a first layer of bioabsor able po ymer and a rapamycin-polymer coating

comprising rapamyecin and a second bioabsorbable polymer wherein at least part of rapamycin
is in crystalline form and wherein the first polymer is a slow absorbing polymer and the

second polymer is a fast absorbing polymer.
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i ncorporated by reference to the sane extent as if
each individual publication or patent application was
waepwsisiigal [y and individually indicated to bePCT/US2008/060671

i ncorporated by reference. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON [ 004BY¥CORRGRATTOONBYTREEEBRENE enbodi nment s

of the inventions is provided in appended Fi gures

1-12. [0047] The present invention is explained in
[0045? rﬂﬂﬁﬁtﬁfhc&’tﬁr@ahd B@t’eﬂt"&ppﬁ&'ﬁtﬁmé* BGioMRIiR i Spddlicatiot &8 tefkin

a detailed cata of all the different ways in

incorpuinatedh by h&i‘enenweeuotth@wmm@xtm a iseenwdivdnal publigation prepatent

oot S5 B T DB e ASh b BB e

enbodi nent nmay be incorporated into other enbodinents,
and features illustrated with res;ject to a art|cul ar

enbodi mentDERAIHED A SERIPFYNQIh AHERNY BN I'n
[00463 iﬁus&raﬁgn ﬂﬂé’éﬁ#@lﬁ@%’bo@gﬁég&% {3’1“% ﬁrﬂ@gﬁ%ﬁ%& *)ﬁ%@ﬁdgh g% b nded Figures

1-12.to those skilled in the art in light of the |nstant
di scl osure, which do not depart fromthe instant
[0047] Fyresees irventinic explatoprin ﬁrﬁ?t?réﬁﬁ"lhl&k’g’p &P feigtigngipof iended to bea
detailett Eﬁtﬂﬁdﬁﬁh thediffdrdntidve Mtwaich Gieviditd haybk fipledtatrad] ol i $eatfes that may
be addecptce) thle ?n\s/t? Enlvgn%bn r}%xano[ fgrgurgs)g lﬂ.lgyﬁegilvxtﬁ Le¥pe§t9§&h£ﬁ{boﬂk‘lent may be
I ons,

ons and variations t
mcorp@etﬁci info pth@rwwb([d@ms] anghEatgrgseliusirgied itk rqspegig@ pparticular embodiment may be

deleteSiRRCHh{t b GRdInR A IntaltBrioh GhnEWis ﬁ&la\ﬂ&{s (2] a&cﬁﬁimpib ﬁlﬁ&&ﬁ)uﬁd’nﬁbodlments

s BRSEE e B O U MR Bl s

from thehigsiantzinventios dlinderthid foldrwirs spreification is atended Mg}strﬂwms pm@r
embod@ﬁ'enﬂ Sefe 1H@Elﬁinnand h& to%&]%u&@el%&n@ el fne@zﬁlﬁatﬁﬁo&nﬁﬁhtﬁ)ﬂs dnll vdriStions
desirable to deposit a coating conprising a pol ymer
thercobnd a phar maceutical or biol ogi cal agent, wherein the
Definifigiis Ng process does not substantially nodify the

nor phol ogy of the rnmpceutic ent or the activit
100485 7As ed B e dersenl Spaﬁgi?ﬁtlonBﬁhS el o Fils i pbragparg gencrally
mtem?ﬁlrtg Gl @k nlié%ﬁ{gg 8¢ sdk Porttt Eiow r&%gﬁl éo 'tl{éve%%'t Bt th'%%\‘iﬁféﬁﬂ' in which
resent invéntion I's not 1nt ed to be restricted

theyztreutehimdmhmsethefmsmbstrat es. Those of Skl [l in the art

reciate alternate substrates t
004 supiiE E@f OIS Bl Ry b U B8R Y R Reicapple o deposit a

coatlrggjéﬂh JBnerdHdCAphaa R lic Al OF BRdloReal R, VQﬁerélﬁ the coating
SSa p ar at us or as conponents In a di agnOStI c kit
procefedees nat tubstangalhy Ipydlfi tbl@Squrpthogmeﬂh@ pharhaptudient aggnt or the

act1v1,?)|z,|%fd %8&9 I ncag%f St 815% mrr an qn%‘efé)gpaljnclﬁer Eerest 'f(%tt e present

invenfigh; NdweveEgie bfbs&ﬁtﬁﬂ&@tlbﬁlﬁm mtﬁﬁfétl k@be fs@RtteR)to thls class of
el ectrodes, cathet ers, |eads, inplantable pacenmake

substegasd Thessrof ekillgn thecari mll anpERcite Hismate gubstrpiss Hhak could bénefit from
t I
the cg'a{f ng‘me cgeﬁ%nl%ﬁglﬁgez% &{ ﬁsgﬂéﬁgg%gtsléﬁ g@?& \c/:g}%'cs: ur%[% J)apt%ri*%n assay
appal‘at’uam as Gdiilpb’neﬁts i b diygasstickitpleSa fest stkiydr ocephal us,
ysi s E&r afts, col ostony ba attachrrent devi ces,

IOOSQJ r"alm@cbc ippBlant” |ag 3aed hegein efets toAREHBPIaR T RBTHAR ingp e body of

a human or animal subject, including but not limited to stents (e.g., vascular stents),

electrodes, catheters, leads, implantable pacemaker, cardioverter or defibrillator housings,
joints, screws, rods, ophthalmic implants, femoral pins, bone plates, grafts, anastomotic

devices, perivascular wraps, sutures, staples, shunts for hydrocephalus, dialysis grafts,

5
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cardi overters and defibrillators, vertebral disks,
bone pins, suture anchors, henostatic barriers,
wWeL@spsLi3screws, plates, clips, vascul ar inpl a@BPS2008/060671
ti ssue adhesives and seal ants, tissue scaffolds,
colostoatyi lmgsttaghmeent devidwsesssim:gaageem@ss lmmmup@neesdierﬁg@l)i implantable

bone subst devi ce
cardicdgs i de bt iernoue b Pk Boad PSS BERGHA Bl barers
clampRNerWA, b?a@éseclfﬁ%t @z[sb@l'ar i dp’l&ﬂtél disaie daHEsivi@tant isedldRe tiseue scaffolds,
organi ¢ polynmers (incl udi stable or inert polyners
varioustoipes ddegpsmgals @, w@mﬁm}nge"hbom @lbsmtrcitﬂsqaﬁa@mmal devices,
uﬁm erials tsuch as silicon, and conposites thereof,
vascuar SPpRA§®f-ayered structures with a core of one

[OOSIWh%ﬁmﬁianﬁﬁﬂaﬁ@foﬁhedTﬁbﬁl 9 atitatgs material, ﬁildﬁlicﬁﬂi@ﬁﬁt not limited to
mat eri al Substrates nade of a conducti gq% mat er

organicitlymersi(inchiding staple e inert palymereandipgdsgedable wglymers), metals,
inorghdl¥ ﬁﬂ%érﬁﬁ SenLEARL AL G E&E%dé ﬁirsregf ‘?ﬁt{\l %ﬂa‘ybﬁd structures with a
captu S rate havi

I'nconjunctron wt
core @famd ugdtérisl tiyd one syhnare coatimgs @f d différene . maferiadn Babﬁtntes made of a

condtfcgl(relé fqi[ﬂ(t)%ipi gacﬂftgtgpiqlé{gggtgtg:t (@ppgg oﬁg}%g\gegg gl}%v%pﬁgr? ggnrtempelates the
use oﬁgb&hﬁka@ﬂc '&ngtﬁreslh '8 ﬁn&icﬁ%ﬁﬁ ﬁﬂstrﬂtle Bheink ow B&ldﬁ'cﬁhf‘j dt¥which

e substrate 52] Subjects into which
non-dondueite c Ab ehharica ntestron‘tattchmptum/when mnomagnduetlmwbs@zdc or

inserted i nclude both h nan subj ect di | .
crupIay, P R PRepS e I AR A 2ieciital GRlah e viinity
ofth@gﬂ!,gﬁ-at@nd geriatric subjects) as well as ani nal

ubjects (including but not limted to dog, cat,

[00521 drubgsctsrintokvsliich biomeplicabimplanteef the Wepmrp@mé ke aPRi@E]S’f inserted
mclu@g?lboa{ﬁ glrgef % S8 ﬁ? {[Hagéh Hand ﬂl tjeﬁ'l%% Pf[‘e@t!s ah&rﬂlfglﬁt J krg‘mfén

mna vasc or stent’

adoleSEUMB a6t Bl Gervitri©subisis) hsie)l at hmtnad: aubjdnts (enfqdnahdg‘dut not limited to
within a bl ood vessel by an angi opl asty bal | oon
dog, eat stnrsea oakey, €t Jfor ueteratasy P‘f“@"%ﬁsl at e and expand the

10053345 e BierrBa g&gg@m\é i8€ biopXid A f.ﬁ E’gﬁ?ﬂa{blyﬁtralummal

vasculihasfec st (c.gl, cagerising asmmebhheb@nhat rcasf be sxpandedyithif a blood

MR T T O
bloo&%eiﬁésﬁwﬁ %?ﬁ&aﬂge@ﬁmsﬁ paRLITes s Bf3 @ 5db PaRSS SHaza

, I nc preventing the disease, i.e. causing
[0054]Hl§’haltnnam|emmdal sgemtﬂ't ssmscbhereingefiisseasy ofavariey dédrigs pr

Phaﬂi}irl]crygﬁ% i© Igpogrgﬂqglgageasg%ﬁs&fl (‘51P aaiiwireea%fﬂ:ltg {)rﬁzgeng og g;g@%qﬁ&tase
(meahing -an§ Hefthidat bNEJiALYE BSSMmaMn, ifdluding preveitifil A8 8 seask] i.c.

I's poSsible that the pharnaceutlcal agents of the
causing theralinisal seyptams of eidisepssanot imdeyelapp Irﬂélﬂmﬂiﬁg@e @iscase, i.e.

e R TREH S RS LRI . coi

regrefdibn 6f @bgddl e¥mpiana). Jeis ipossibla itat ihefphammtotionl agsard o, the invention
antirheumatics, antihypotensive agents,
may alie PempTa BRI TROrE JBIES ST PRATRRBKICE] cPEIPgHss Pharmaceutical agents,
1ncluﬁ§ BN L%ﬂ lﬁﬁ‘ﬁ%i' %ﬂﬁfe@féﬁ&ﬂ%&%enﬂuéﬁfdﬁ%ﬁ%saé@f%éms, antiinflammatory
ucocorti col agents treati ng ul cerati ve
agents, antirheumatics, antlhypotenswe agents, antihypertensive agents, psychoactive drugs,

tranquillizers, antiemetics, muscle relaxants, glucocorticoids, agents for treating ulcerative
colitis or Crohn's disease, antiallergics, antibiotics, antiepileptics, anticoagulants, antimycotics,

antitussives, arteriosclerosis remedies, diuretics, proteins, peptides, enzymes, enzyme
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colitis or Crohn's disease, antiallergics,
antibiotics, antiepileptics, anticoagulants,
W@eioBM31adt i cs, antitussives, arteriosclerosis PENESHI00%060671
diuretics, proteins, peptldes enzynmnes,
inhibi€o1g, et rhiciet dresmogesumnd nniu’exﬂmre sherdody capdies glapebides,
inhibitors there i.des

f, di
i RREBFIS SEBa AL GEATS Al FORTRBE S dgeals igeine remedics,

minerhi ;ﬁ’ggudtéj‘@ﬁflbélga@%ﬂ tharkifFofl baéMi€ thyRRGh&apeulic ABEMS, spasmolytics,
ucts, otol ogical's, anti parklnson agents, thyroid

plateletrmgqueum inhébfers; sr,talsmasmﬂsyaﬁlpsz and petastasieinhijigiegat i on

o G 5. SR A S R B v v

ingre@SRE bR RBBoAaNBzenSs,| Hita-rebXROIB166keR, nSiutsfealiiifl atiinfld@matory
i ngredi ents are acarbose, antigens, beta-receptaor

dmgsuﬂ\w&asb candins-glyeosidee arctylseliqvhe |a@ﬁn’ﬂﬂ§|t%}wara&&§ubwln acyclovir,

PR S A by sy

alpros’iﬁdll @mwgllandmaj Jriantadiing] ahﬁtc&oh)annailpme,rmeﬂlosexate S-aminosalicylic
I I t di

scid, DR 8 SN DTSzl AP oL ERF SR B 08

beclonmefHASSHRS thlﬁé‘tkﬂ ﬁPrateamcEfu'ta‘?ﬁME 'd"@zegﬁff@.ﬁél @lak afh derivatives,

anastrozole, at eno azat hi oprine, bal sal azi
budes’to_ﬁmlepbtﬁk;tmnnﬂ;prh&irplhnahmthadobe,mfcmhn ailts, potassmm salts

bi.cal u anqu dlagﬁpan1and dlazeﬁ? P?rlvat V%
magngsiu@ Sl GandeRI Dy S RENAASRIGC 57BIORH S 1A ISR IS Sl zine,
chencﬁi@!))%‘cﬂmﬁ i Stkrscﬂl%)?ﬁﬁbm&@ltﬁ&)phmﬂe a5d SRS derivatives,

candesartan, carbarazepi ne, captopril, cefalosporins

trypsm&tmmﬂtzdme clasitenaoyeiox 9lawdmiue agidi Qilndamsf@ae@RWlec@mdme»
cotrifaflote! SRR CAetiR, Gt h1o AR erlvaEec A ¥ Satestyrampine,

crom@élidtﬁ@ﬁﬂ/ Qolmatth elEduRRrin @n@ﬁlindﬂs,ﬂejsteﬂmt cytmtakmzpdyelophosphamlde
codei ne, caffeine, vitanmin D and derivatives

ciclospotiangyRIatETone | cyabiingrdARpragplsnisgpgcsirel, ﬁ%ﬁoaldecfghn%rﬁkaﬁme
d11t1a%‘-§12,| eo%cﬁ (ﬁdsd g[ﬂ;ﬁé@&hﬁﬁ%ﬁe cﬁﬁﬂéﬂlﬁ ﬁlﬁ)ho }geaﬁlgg'n@&le, domperidone and

ospori n,

dompgﬁthlag@ér}vﬁﬁvesd axﬁpdan’lﬁﬁi @leazoth$dl@ﬁﬁlﬁalblfhl doi@mnndel,aplprazole
| ral azi ne [ m . er got al oi
benzgisienmgt diotelensc, & yagﬁliwnt@aﬂtﬁﬁxﬂw&amlaﬁmm&s}?eACE inhibitors,

sandd AQBPRIHARs, calci

enEEAR0S 0B GRS e OIS i

antagbanswomnamem, mesiafidil,odrbstaty aq:ztldglayubxstmbe phentyidin, mlumies
ibitors, enal

nsed@ﬁ%@ﬁ%ﬁﬁ@%e@sﬁ%ﬁﬁ : mgdro@%zgﬂ%whgﬁ $¢ gtﬁ%gg{l aﬂd ogstrogbn derivatives,

progedfigkN ahid YRZestORNRIHPANRs, t6AbtrHRR MY BEOHEGLS derivatives, androgen
i rinotecan, modafinil, orlistat, peptide antibiotics,

and apéeoggn dérvatives, athehzssnide, ietnfenaaage, etofibrateldenetibrate, ctofylline,

r.o anpt i b| O
ctopes i, FERTICHETROAH 0B IO bl Ehb o Rl R TP fegte, vrase
inhibérs] Maddn¥Re, ﬂtﬂ&ﬁa@ﬁﬁaeﬂmﬁlrﬁpﬂu@lﬁﬁﬁa@ﬂtﬂmﬁeﬁne flurbiprofen,
derivatives, andr ogen and androgen derivatives, |
ibuprefene Autamidse flugasttion fitrepin.dowreteroh desfomuam fingsemide, fusidic acid,

galloﬁﬁéﬁlg,gak&lgﬁmre%c%g%ﬁ%%g gﬁ eér%{i aé?ﬂféo Félﬁmhg% aw‘glg'f ghbenclamlde

urea @@rrvaﬂeesl aslmlr:iilahﬂdlabetfcb,Lglmagﬁml @Jcoﬁdlmnha raad glwepsamine derivatives,
fluarizine oro cil, fluoxet flurbiprofe
Elutai Ty GOl T on S RO MRS BPTOS dpsereh, yrase

1nh1bft91rs ”BIa‘ﬁElﬁ ldind, 9§1fo9£?t1‘}ﬂen halbpérRRe "Heﬂﬁ’m S Phdn 86k Fhives, hyaluronic
gal Idpam|, ganciclovir, genfibrozil, gentam cin,

acid, deﬂa@gmechh@ciﬂqmﬂﬂgldmﬂ hydtochlonghiamidd derivatives, sahcylates
7
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urea derivatives as oral antidiabetics, glucagon,
gl ucosam ne and gl ucosam ne derivatives, gl utathione,
w@Ropses1aB1 and gl ycerol derivatives, hypothal anRGI/US2008/060671
hor nones, goserelin, gyrase |nh|b|tors guanet hi di ne,
hydrokgdind, adurubicia, 1fd5§ﬂtm1de,rmdmamnma pedometaging 1rhbgmmnﬁ, insulin,
derivajives, hyaluronic acid dr al azi
intrfigy s SRS AGHIPR S PETEARKE Ry ET BRI ol ORATALEgucitol and ghucitl
denva(ijl%é }'@Jcbgﬁ‘z%le Tt@ﬂob&ié&@lte%t&]%gfeﬁxlye%tﬁ@n lhd@piRi Bhsoprazole,
0$ m pram ne, indonetacin, indoram ne,
levodmpas tevbmethiadore; fiaraid Sprmaens.dipoimatid el kipviclanid demvajives, lisinopril,

isurideg TG eclom iR, hasae. 1Rat Sl maBol it dpies Riseels,
mebe@ﬁlgt InE@Bzint, 36 fBAM10 Geid] RBEEHIRT Blefoxide, aekgdRiolol, meprobamate,

| evonet hadone, thyroid hor nones, | i poic acid and
meropqnpm; memazmed mepwgnmdpegletqmignplwﬂfqrmm,,ngghqtgg;ate

methy epgc{a?el @y]ﬂrg@éis:’]cgg%g fne 19%@\%?%&&%@“? ﬁl%lol metronidazole,

miansdfh 8ARGhL ok hinodyeline) enihaxddil, meikepeo slall;rmﬂmamcmd olizdlastine,
mepr obanmat e, nmeropenem nesal azi ne, . meSuUX
moeX ipell ARPTPBING A0 EIONRIHRAT FErVAlY ¢Fo FYRING RIIMIOSSE, Eﬁﬁ%‘ﬁ%}i‘é%oﬂe
e ) i t
B i S
nifluntic raoﬂymhndalq;mennmnmadmlb,, nimustopy nisoldlpinmdmnglmcmnd adrenaline
m zol ast i ne, nDeX|§r|I nor phi ne a

derivajies.noFHQrasin, BYEHH ﬁ«f@é@?lﬂ?ams%ﬁm ﬂ@oxaﬁﬁ} SiEBFBme,

olsalazire! &h&frazd?@rbh@é@ﬁazoﬁa[)ﬁd%ﬁlb&ﬁm BedcapRst loRaciMRO skik&HHzOIR,
ni cergol i ne,” ni cet ham de, nifedipine, niflumc acid,

oxymeiandliticppandopraiaie parettamoh rpmﬁmepem@@vlﬂuomlrpémcﬂlms

adrenall and a | ine deri
pentaf S PHU U e o B A R R i o SRR phenazone,
phenifin@ng aRitiRric abRalea htives, lﬂﬁﬁﬂbﬂﬁ@d)r&, plsipromgimbeide, pindolol,
ondanset ron, oxaceprol, oxacillin, OXICOH?ZO|e
piperasyer BiAGEHIT, ETCnERIRIC PHIDEGILPITO PRl BYAFNDYX 01, RFAYRH ALt prazosin,

oA B RSP BB EBE s et

proxyphglline Qjtigsihs quiapringoinepriiph) eamipsilyiradtidibe, rrbplbtﬂmlpreserpme
acl d derivatives, phenyl butazone, phenytoin, pinozi
nbavmnna&mmwmpnwsna%%atonawr»aregmgﬁ%e ‘fﬂxﬁ% 2%5%1&“ imyein, fiséogenin,
rutosﬂale %@ﬁﬂbélde RV &2 a PR Ea R oY, saRh@¥RE [sBéddlamine, selegiline,
oSl n, procaine, pronezine, propiverine,
sertaqonmzmlamaitmﬂole,psedpa}phemhm$llqgnm§t amvaﬁdmmgltosterol sotalol,

spaglgxgm 9 spa&' oxq,cg?n%ﬁ%/ﬁ@x}n&éﬁ'e Hirc ueé{na ﬁé{]ﬂ%{}q gﬁ%{)]riacﬁactorie stavudine,

sueptbﬁﬁz@ﬁqps&?alfa&é Raehahil, sultiabRID s@lbRenatri8Re il fheklgzine, sulpiride,
tonavir, ropinirole, roxatidi ne, roxit hronycin,

sultammslhn,geetmam, snmeigiptate sunatnethonat eldovids, Tapalnﬁ,\ﬁé%fohmus taliolol,

o R BRSO B, rvimtine

terbufalihé, Qéitfﬁﬁdm%' ﬂeflﬁﬁ@fsin' tertaiolol atradykclins, SdriyQ8ines tﬁbobromme

sot al ol um c_acid, sparfloxacin ecti,nonyci n,
theopbplinacyiizine. SpaEpls PhensBREoS| B GHclaEb R ARG Propionic acid
denv%th{eg RS9 (2\9{&13@ t}rﬁéﬂs d%%(g%tﬁ)g’gﬁ%h ilb$u§ﬁﬁlebﬁ&£cﬁﬁﬁe tiropramide,
tizanﬁuiet asr]razohhd: itslbuigmtide, mhpapsnmmlnaﬁ:ﬂtamolp&usoacrﬂbmimanmorasemlde

chloride, tacrine, iacrol gus taliol ol %x&l % d
antiogsHQEEHS; Hikadols tpuizgtias drandelarile BAMICHPENTNGSrapadil, trazodonc,
triamERBRRE Qﬁ(Nna}lﬁﬁxﬁﬂ&% derivh VR Rdfni®end &I fIpALSINifluridine,

ferfenadine, terlipressin, tertatofol, tetracyclins,
trimethepyag trllmfp,rarmhe,d.bpdmmme triprolidine, trlfosfam1de tromantadme
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t heophyl I i ne, butizine, thiamazol e, phenothi azi nes,
t hi otepa, tiagabine, tiapride, propionic acid
walzeoBArdtisves, ticlopidine, tinolol, tinidazol eRCT/US2008/060671
tioconazol e, tioguanine, ti oxol one, tiropranm de,
trometahﬂﬂ,r’trcﬂial']ﬁn ttoakatiot |tnbbutlenﬂb;utaarm@ éyrotlmjcu‘apmpgill ursodeoxycholic

tol naftate tolperl t ppot ec t or asem de
scid, RGeSOl ASS, YA P astr T HOm S R gy chloride

Viagrh r\%ﬂﬁéﬁﬁﬁ(&r %Fa?ﬁml t\ﬁ@eﬁhlﬂhé vigaba#RdeRzide] ViapRbtRR] CiR€amine,
trianti nol one derivatives, trianterene,

vmcrlttlnet i/lmﬂ&inm&j cvin,oretlbmf: I\unpqstﬁtmee,, thmdrbwabfpnn,mantmol nicotinate,

x1pam(1 q,1z Lg%:sggélcé nna Plgﬂ,é}pg% :zblﬂ lett pa?%llcone Zotipine and

the likel Qéee%lgt Iw@Patbﬁtlm@lﬂwrozos §e3eraasmw$Patbwm he,$38,52.8; US Patent No.
urapi dil, ursodeoxychollc acid, chenodeoxycholic acid,
6,497y73Paci cl ovi r, valpr0|c aci d, vanconycin, vecuroni um

[00555; Eé(or ' Fafs of ?ﬁe Filic. Ig%ﬂ "ol n‘b{%ﬁ in Y& ﬁl&ﬁ’i%lwithvthg aRRiALinclude,

ast i nd, Vi ncam ne,
rapaniiciiG B0-5- (mﬁydwxstétﬁﬁll)ﬂapamyam ()ami*ddlmns) @k@fﬁmeyll—napamycm 40-O-

G I A T EUN T E T R —
O- AIGEHRLSE, 40P (ogne 0yl STt Al op e 1045
rapaﬂfycﬁﬁ& F283)- ‘UBCP@f g'riDihidrox§pet®2,-ARY'-ylj-GPEElyCI NPt @s of

Hydrq:)ﬂSgﬁ eygtﬁll 'i(): té?(l %ﬁ&%gs AHJ 8- @%&&gg};)b%%y erQm%‘m 40-0-(6-
Hydr(%g/:)ﬁ%xé/? rdﬁﬁﬁl@%y@t@){h)(nx}gﬂmé@)ah&mahﬁuaﬁmycm 40-0-[(35)-2,2-

enzyl - rapanyci n,

Dlme(}wldlbg&damﬁwmwyﬂ ANy, Ha NS4, 3-Dihydroxyprop-1-ylj-rapamycin,
40- O@A%%’?XY)‘%\}“XW ¥0d1£ QVEIENR BRI AR R i, 485-0-[2-(N-

Morpﬁgh&)ﬁ&tm&y?etﬁyl% Yo 4'Dr@{@P@Kﬂﬂd&mlﬂl@&)teg&)éthyl—rapamycm 40-0-
rrop rapany

[2- (N(Methgl }& gypczp@nml)@gptoy]etmeg@rgy@ﬁeﬁ%OjDesg}?glyl -39,40-0,0-ethylene-

raparwéé,zg W}( Q’?lg g%zf%(%rﬂ)ﬂ)ethgl ra#ymP/cm, 28-0-Methyl-rapamycin,

40- 04@.L Snfioetdy- ﬁpmhmmp@ﬂ-@a%ammoémyﬂq@ﬁamycm 40-0-(2-
droxy%hexyl rapa

Nlcom@n@d?e;t X krwa}yg%%?(h-g&-w-&dﬁt};p(l_—illgsgzrﬂ-,%'Tyﬁcarbethoxamido)ethy])-

thyl 40-0-(2-
o P o Sy e apamycin 40-0-
Tolyléﬂf@ﬁbﬁ%)hﬂ) ﬁtpmnwdr UxQpi2els3-Digaroethpramy @3 triazol-1-yl)-ethyl]-

rapanaﬁn@él( %E Ee%ﬁ%g%%@ g@y Réfn%?gﬁlg)nﬂ%ﬁl ﬁZ -[3-hydroxy-2-(hydroxymethyl)-

2-meﬁg! fopaiok HhRdin femsiesiphayyy] et hyl - rapanyCIn
O(2-N dazolylacetoxg et hyl - rapanyci n,

[oosqlzrl(q\acm ngredientpinperi bqsirpdl.)adsodredisgq et )ﬁvmr %fﬁaﬁy cin,
phan'(l%%u% ﬁ@ll%sai% obdtfl%\%%wg]%{l( %l%lg g gg r’!r%/t%m the biological

effecﬁ&en@s bpdragonittd fompbun@ 612thﬁrihmmbh yihd whivhamy senbiologically
etam noet hyl ) -rapanycin 40 O ( 2-
or otlpqm@ﬁung@ﬁlr@b]@i i yn the é:mﬂtg:pﬁal active ingredients it is possible to employ

both éﬁic@l ng%ctq\!'\é' Meh By Lak McHRZRs ér mytGRE BREROXRBIHmAL hyl ) -
[00570¢ Silat(ﬂZt-yEah osegderdim mytefars fwabe Btglbljn)r efpherghuigrin a4olygr 2oating

depo;;gdéln[s ags!.u%gt?ﬁ%nmd]%eﬁlﬁ B@ﬁlﬁ@ﬁ% ﬁe g Fta%l.lltjf ?ﬁ tgfz* 8Tug| in a coated stent).
The thinf ktab@itP Wil deﬁmple@s débadaibn bf @i dd7Ointhe fiAAPRYEICH form.
(tacrolius), 2- [ 3- hydr oxy- 2- (hydroxynet hyl) -
2- et hyl proranoat e] rapamycin (tensirolinus). [0056]
The active ingredients may, ifgdesired, also be used
in the formof their
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pharmaceutically acceptable salts or derivatives
(meaning salts which retain the biol ogi cal
wetdgesilgeness and properties of the conpoundsP@Ff/U$3N&060671
i nvention and which are not biologically or otherw se
[0058] haletiverttlogical agent”jas usdddicrein ecfers te ARybstangg ariganally produced by

.. Ingredients it is ssi b : aQpt i

iing R Do e P of o T B iRt bitent ot

discasd iR hRHERAISRORUMe dr&RBiihg tholdideatd, 1.y, caasingitedliheakbiymitoms of
refers to the stability of the drug.in_a

>Labl pol yner .
the ditsose hoigo deysbas: sREbiBRE egliisats Ap STTening Go fFYRPReY g ginica

form e il of _the.: ' . . sit It

s A B S B PR idest Siploms. s
possﬂ%é tlfahﬁl_edbtiil@ biblogival igens oéﬂmjdumtioho?am {18058 prisatwd pemore

_ bi ol ogical agent" as use erein refers to .
activehiplogikAAEENIS OF g7 ﬁﬁ}Wi@P@&&a@aﬂwnﬁmﬂdﬁ&tﬁbf? Bprmgpguical agent. a
stabih((z][@t aﬁ‘éﬁ'{brb&ﬁeﬂlﬁﬁ%ﬁtﬁol@?ﬁﬂleé?ﬁit)ﬁ? Ao thd a@ﬂiﬁeeﬁéﬁ)ﬁical agent may
afm ng any treatnent of a disease in a manmal, .
have baealovgdimt)y praineat bnhvinp erginisawsthosd ofghe presesit iy cittien may also

l'inical . f th ' : d : :
have SR PG REFTITCoRrty metnad G e o BEH il g gyt

modifEatioh! BY 6@y oY ABA-AMRiin@OEhPle, et 428 édutd bt B6REE, form from a
I .e. causihg the regression of clinical

2 _ s%?rg%t ons) . |t
biologisalposrse hirerepasad tyreadifgarial tschnighesgioan ladbereskiied iythe art of

i nventign . | so coppri se; t ' ; -
et B BR e R Py AP RAE ot o conain
naturfIBNRUcHBthgWhbibiics. Noaliidag txaaleagfantive biokigatal hgantsngcelude

~adent or chem cal or biological enti t¥. .Al t hou t h{s "
peptidast Proeing, m%gglyw&iﬁlnwcl?%mgé@ﬁ U(S’l“?&g‘afﬁ‘é nucleotide or
ribonﬁé}lg(gt%ﬁ%l neé'%/ ir}a/ %i{si%r ﬁgglg Q)E A%ole SRaR8d Brnd, BRd BRIESSItherwise limited,

een synthetically prepared,
encor@pastss nenaialogoes fmatgal iucleotgdes dhat ihgbiidied tornusteic acids in a
synthetic nodjficati on. , of. a non-lJimitin .
manngk siFpilapto natyally eFcurng ipcTGeeE) s isF Bl POl PG ATdS
infid | Gitdmi r afi§lds, pulysicReinidRn@kbohydrates and the
ammﬁéggh%%ﬁ@%{uﬁg’g{?m&gmtlég’ %tﬁggg’ é}% ?’Il?e(ifs in the art f)o_ ra. =
like. They Ritheriotidds,ut mresioslimited td, entinestenotichigentscngiliabefiqsd
may be.further nodified.to contajn. : . .
anal e AR DAY GBS NANUTENT g LIRS0 ek, srgipvpertensive
agen?] Ot aCBle @UBH Ry MTIZdRCaRRAIcl0E Inuspleatiakans, ghrpyorasaids,
gl yCoproteins, nucleic ac ds (including . o e
agentd dondtyealing hlecrasive coldtisonr Grobsndissaserantiallgics, pptibiofies, anticpileptics,
. either single .6 S f.ar S :
iy, B RS A BB Bk,
peptiféy, BiiAimes Lsz¢@k iigebitdri aiouhiehiedits Zerimonesmidéntabuars deréad, cardiac
a manner simlar to naturally occurrin .anﬂ eot.i des),
glycasifies. savrunothseansiidc agentsand cxiorineg.dptpdives; HpidyioRenpE 28,
. Vi i t i i.Di . c . ﬂq%? i
it e PPN R PP RS0 o
agen®[ Spamablyliteyiplatclet apgregation imbibétorst iitansigemytostatics and metastasis

T e A i TG
biolo%ﬁlai %ﬂﬁsta lid& pRABAI? enABYS NRAG A @erflati@s and analogs of natural
T Zef s

randqui antiemetics, nuscle rel axants,
peptiges) podeins awbéndymeagent s for treating ul cerative

oljtis pr Crqhn's di.seas Yah g ' . . . .
oosBEAA 5 b S S AR5 B B S A ERoa o st il
agenBiotpremOb Bt a Alehde{ERANIAE anPirbmenisstlaali eabsinranedingl including

diuretics, proteins, peptides, enzynes, enzyme
prevéntinigithe disense.d sueausiagshn dinicah symplaBis ok iy dismapaiatse develop;
t hereof, cardi ac 10
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gl ycosi des, i munot herapeutic agents and cyt oki nes,
| axatives, |ipid-lowering agents, mgraine renedies,
worReeenli3pr oduct s, otol ogi cal s, anti parki nsonPGEELR088/060671
thyroid therapeutlc agent s, spasnDIytlcs pl at el et
inhibidiggthegtidesm i.6.rinfebtingoths devdlopanent of clinicad symploots; amtior relieving the

met astasi s_inhibitor 0 ut i
dseaqge e e e e R SROT Rl Beltu A
phanri%b tﬁgl &3ctifOBdlogical fedRRdulithe B tﬁélﬁpéhn@ lor BFophiFRCctic value.
ncl udi ng derivatives and anal ogs of natural %d.ptl des,

[0060i) f'secemhayanmaem;dm@termmswcmActasmd/her%zg appsdedingd pe fallows.
The a%t}v&ebdaotglgﬁlt %gg% { k 1 %er:sgéte %Féﬂgrﬁhlmﬁ%wlbﬁg) poggeSQE&hé’ §egree of
secon{&aeitgy antyor qrRGHE P ktradture, wionesseh the aatlwqmﬂféthe agent depends.

i ncl udi ng preventing the dlsease i .e. causing S
As ang|lnsiabse. noprHIIERE CHMBIRTRICHE &)%S@WC?@%%PW and quaternary

nh [

structlélfe g%)co'ﬁ%l s{rgéun%trgfr’?gsst% thd pgapar %ﬁni}g o{fﬁﬁ £ gdalgagﬂﬁég that are
near dne@nothatisi thglitidae seqrgnees ?Fheu—haﬁx ahdl the@straa;i Ayt dersnts of

Thus the activity of a Q_har ceut i or_active . . .
sccongRry surIat TSB! SSRBUT 1108 Ko eHEY GREEeE e of snino acid residues

that aRy tgpgkymgtﬁ&hﬂe%} eﬁ&%g]to th%gﬁﬁ&ﬁ%rf Hlsutfﬁfetﬂoﬁﬂé’ Peibins

quat er nary struct as used herein are defined as
containig mes:, thﬁihmqmﬂyppptlm Hadyexabit ayedditonst levplofstrueiarl

onganggh diieh PopBPR R SR ol R RAReCEbER guargapy structre
refersVi'B 'tl?J‘sptaﬁﬁ aRahpothdnt oPbubiuliRs AaEME nﬁiﬁﬂﬁé”fﬁﬁelr ésntadis. For example

lustrative, non-limting exanple, proteins possess
hemosbrbummwts of 6we ang twp @ cheias. é? iara)l knomincthafnsotein function arises

tr |
T T
chaintifi@evdideRdctis Ryl FhaLoneldipect béthe)praani ihhantion 3¢ toanahipulate active

el ements of secondary struct Terftlar structure
blOlOgléﬁleﬂg§ﬂtﬁdV1ili?ebeé%‘fﬁf@¥ | R REBBRE CHROBRIN. 35Ot to lose their
hat are far apart in the |linear sequence and
thera e%ﬁkggt%ga{ter n of disulfide bonds. Proteins containing
[006110Pelyiteahasoused hedeirnp eqfers de a séras of esplatng mamnra@l‘ﬂ:i Lm'iie izdt have

| evel|, of structura anl at i . Eac e
been eiost Hiked & e T PR EE pofier S5 BRf Sh) O e present
t MbRURH LS Sy & heliBvdrition SRAtAlR coRipiRE BesRRree, f
mven@#ﬁ I?L[}%Ets g%éé@teﬁé }r,%t Sre of1 ¥he|1r1 cont acctsﬂrFor & ol
or marg diffsirent pehynesirs i porgo pmb@dlmemfs, vatbe mvaREp by pneprlymer is used.

[t i | K t hat j
i ol S e Sh B R P TRA P A BER s of
polyrhé@s 84d B mRRGyiAEFatide) ty peRlideiatiagd \ﬂltlh giffteivigiptbpefties. Those of skill
activity). Thus one aspect of t present invention is

in thet ast ol poerahemisey widl s f@mdgtr eath thg éﬁfegent RrpeEiep of pefymeric

comrsah & ful to maintain their confornmation, so as not to
POELE thei r therapeutic activity. [0061] "Pol yner" as

[0062]Slichpatically defiabk hapholegy'i Bused hesremeaﬁei-sng thogroseform and

units. that have been cross-|i nk
structyfy; elihe BhaBiageHtical aganty gnqedeposity eaﬁfii/?@a att) ?f'é’zag?%gfé’ﬁfde for

optindal ¥&Uili R of bk viv% s?&%%é B Givh BlsedvBorPl YA 9ivefrefe®. Such

I nvention may al so c rise two, three, four or nore
optingil téreiigerts ol ipoleds but areszonhmﬁntbtmmmnsed shelf lifdhancreased in vivo

L.nventi.on onl
stability, good b?ocompa}/l

bilit ity, g}?)gcll Bioavail a%ﬂllfy or modlﬁed release rates. Typically, for
the present invention, the desired morphology of a pharmaceutical agent would be crystalline

or semi-crystalline or amorphous, although this may vary widely depending on many factors
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In sone preferred enbodi nents a conbi nati on of two
pol ymers are used. Combinations of polynmers can be in

W 22009i181g3r at i os, to provide coatings wth di ffmT/n@z008/060671
properties. Those of skill in the art of pol y
includitige ushat invitedlto ke hatmiel dfdhe phiarmacentical iagérdr thn ghsease to be

5oL et R EoFETRB sl B oo
withid ﬁna‘%ﬁy Bpaﬁyh:ﬁoﬂécﬁézﬁ ifnPlat. PRferablyUs 1dake1 096, 2006 30%, 40%, 50%,

rmaceut i cal 9ent once deposited on the substrate,
60%, g@%a&O%QQQ% ov 1 0 efod ﬁhedﬁmmqgeul@@,l] agant g cafstaélkne\ﬁr\pgml-crystalhne
P storage, in vivo preservation and/or in vivo rel ease.

"Such optimal conditions may include, but are not
{0063} I"S%abm@nngtgbﬁtC aeasdhesdnetdfert td ay substamasbat ma:lnt\ams @r enhances

stability lgood bi oconpati bilit good bi oav {.}g
the stehatsdrid ol oggrkazsa. [ORe0% hers pAMPIg Ace SerBisygd g (nerally
Regaljg %?%'a?e%(%i@ HGEhAE ﬁ?’ R B8 #bos chpf)n% &é}ﬁfnﬁ@i‘iﬁlﬂﬁ (3.

crystalfine or sem-crystalline or
Exam@lm ol bt@bh&zmglagbtﬂsl gi&lu:dh; Isut meeynot dmiteditol edryiedprptein suphaa albumin,

el b i e e oSy e B0 b Syl ALY b presns
can fLEl‘E‘I RAHE H%Yﬁl@trglgvaﬂt fesratiice R edarfipR iR R E08bsH S BhatBliceutical
e substrate prior to use or the location within the

AddlmmdyAmﬁntemytuhnad) fattleda prrnfnham 6000Prefleqtaby Jrade Naggs Chemical,

Functg 0% ﬁ%@g{{%ﬁﬁ&ﬁkﬁl& aﬁ]ld I?egl(g gE/%ls ?ﬁ(fwe? g{%l?ghlrilgolgt&,?{ldershot,

Hamﬁﬁﬁb -EdgYaaidgsne form [0063] " St abl l'izing agent” as
used herein refers to any substance that nmajntains or

(0064} anmpeessechBuidt asauseﬂthyreaf refgreton Bridgif appregighlqdensity (e.g., >0.2

g/ce) &aﬁal | ¥3IS>51P %élgdaa?% %%ﬂ&ﬁ@%%n@?%%%@ ar‘ﬁtp%{r‘c?g?hlfﬂtﬁ@" aﬁear cr1t1cal

fluid'Comshr angtrétiog] Aalid', Nedtica fiunit, '(déﬁ)Aﬁed fudipt éd;:n@(ﬁed gas" as used
stabilizing agents i nc| ude,

herei 1P & GPOPERHS T BHIs Eol BRI HIer g L PPUTGFS S st 80% of
the cﬁtﬂ&g H:%gje‘fatt)ﬁl‘alotfﬁie Mpa H@ﬁl%t?frés‘éﬂellé’ at3ELE PR eheCoRich Bdsure of

resent can further be found in the
the flugl. evant Ilterature for exanpl e in the Handbook of

(006 TP PGB SR LI 5 e SRR O/ PG bltviorsutable

3 R i Bﬁttdﬂé 861 M&iﬂ@%brb@ﬁ@ld i) Bsoﬁﬁﬂylene amimonia,
for i Eﬁl&%ﬂqaﬁ Gower Publ i shi ng Lt}j ; Al dershot : npshire,

watexEngelﬂamdl etheod, etpmnqopam hpleaegettane, Lﬁuaethaketb@eaenon sulfur

rejn ref er a_fi
nexalJgo e g ofy Bulolt boee BRATFERET, SRR Shiptotngputons
hydrc%hﬁﬁ§ﬂﬁ&ocar§ﬁ'@e h§dioflue@bkarbbis, Perﬂuoﬂﬁatboﬁsr istictcad perfluoromethane

uid", "near- s@tpercrltlcal ui d" crltlcarLlfIw
and peofgnmprqp@mfchmr orrgy trickleres {lporemmethane, dichlorexpilyprpmithanc,

refe under conditions wherein
dichlpros tefr %oé?aP gg{ls a eas%‘&é‘O% of the critical
[0066]eTRIRERLAT R veéd hdreinfrbisiscto alrdprotess py edalr mrts of gte theas or the
50% of the critical pressure gf the fl.uid

0065
entirE RGP B HSEBUERSREBERF £ QHBHUOPAY & CCRPET PUYRSF fIm). As
disciRledRefw, Ghd Lihferthg BRIBIiQEoritdITe@ R Sroduce a fully conformal continuous

matrix (complete sintering) or to produce regions or domains of continuous coating while

producing voids (discontinuities) in the matrix. As well, the sintering process is controlled
such that some phase separation is obtained between polymer different polymers (e.g.,

polymers A and B) and/or to produce phase separation between discrete polymer particles.
12
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for the present invention include, but are not limted
to carbon dioxide, isobutylene, amonia, water,

WOoreoasiady et hanol, ethane, propane, butane, pPRCIE/ESRYNS/060671
di met hyl ether, xenon, sulfur hexafl uoride,

ThrouBathegemerimpracws,she adhasibys praperjena thel coriingrar ainaprayreho reduce

ro ocarbo dr o
faking SR OB OB Sre et Iy SR O lre B AR AE A Ruse. As
descriRQl Bl 34010 85 b 8@ odifftnRethe uhita@figqRedtes iscbhtsliddan provide

trichl oro-fl uoronet hane di chl oro-di f] uororret han e1
incomglietsriintening ef thapplymeé avakEh eln exhedinsnty ingelvingdpeinplete sintering, 2
008 r s Vith&, hannel
polym? Gty Kyl iFesnRudBREpARI AR (ks Qnih, pores, channels
or, intExetioelat lﬁﬁivﬁddspb&ﬁf@lff@&;u&ﬂﬁﬂmg’lm ﬂlesap(eetlcgagenf whichis wheasdd under
a continuous_pol yner fil nl"(S? di s ssed bel o

controdled cepditignsy 5@ ing n fhe e l138 & gzgo%‘vmlwer particles
and/oﬁﬁﬂ%ﬁ{: gﬂnln E‘i’@érﬁ‘ééo&‘ §o febdct gh§ %rﬂ%hﬁﬁé’d SAsNh QEdrigiticArfhii®or a

ns or ins Of continuoUds coatlng whil e
super-lﬁflfichl ¢huikgmupbel srnphblysd: ot ane ek ample) carlpor ¢19Xl|dﬁ!9rli52 tongreat a

s B P BRTES S RGP D s

electrGitdticQlotiit e POLIEY. In bBotber ex@ﬂlbmbsut&leﬁﬂih e%)plaﬁdy 1ﬁl‘thd dintering
proguce pgnase separation between discrete poly

procegsalh bthee sxatiplenaymixtiwe of carben Flh)@}lq@ra@é asobutyleng l%ﬂH%]QV?ﬁns

[0067F R@%%I a%?orﬁliq&gg%eaﬁé—? ‘rﬁé ég a 6 e?%{tﬁ%rarbgvé EQ Hfas transition
tempctMBsel b BerfEryBgllie Ii’ﬁdt)éﬂaats lzated o umnpa@ﬁuﬁ@daow ippliase transition

bel ow, in sone enbodi nents, the sinteri Bﬁ e that
tempesghrtes me|r@deq%esmom@glthec@ﬁﬁpé} e Z105¢ | EI %Weturn means tha

they aga? ﬁ%()%eﬁcu%%fl& ﬁ'ruTs b PRAE [ dRAL o F@M&l A JXE3HBE BN Sfe®, when an

ering, mer matrix is formed with continuous
amor[ﬂﬂ:limhfaﬁcnaafsdnamﬂadﬁ:d agarm;pemumeﬂnlebsv itpglpssdransitign tesnpsrature, its

intersti.c t hat...pr.ovi ace far se uest.e

molequis A BPEREUA ORI A1 T B8 otenedh s Tt (1 by g hen a

lgﬂb% n‘Qﬁ? 1WE demBidloy B@hperature, it
crysta? e s%ﬂzegglg? po ?ggdr ﬂ|§c3)iatreliﬁl %:ﬂaglg@génd/ otrsq)fc})li1 her pol p.era e 1
molequiepee Subetsmtldlscmtmmlnbs@dmgéhus lpssaaons thireagtignss | %OFFB’&%IY

critical flui [z CrI f L
proceging esompn e aIq iRl dtE, b & mE ddbdsidiardSiptering
condlhl')ﬁsaﬂeséﬁ@é&%ﬁ‘é’lﬁtrﬁmhﬁi%s foss-Raabne aad ekruddiion af feldrogr

drug, using dry powder and RESS el ectrostatic
compoofatn fge pm@;_f seaston that srivinieized Ry s Rsocessss 96 the igyratipy relates to

d
e B 458 DD SRR 28, o i shossmapl st

whetlﬂé?@@ﬁoﬁﬁh@ﬁ‘s sempemstaliasSoropyseiliigd foira, Hﬂ,semﬁmdng exasure thereof to

enperature above its glass transition tenperature, or
free rﬂﬂhéﬁs ae%ﬁ%ﬁ%ﬂwmﬁ@lwt@flﬂ%ﬂom itglost-ed to a tenperature

[Oﬂﬁﬁb'%\éﬁldaﬁ)ﬁﬂﬁflﬁe& %&rlt B gﬁm{saby'rﬂisg"% w38 B&EihSSvolves the

materla are nore nmobile, which in turn

dissohien®fh Ipalyntdﬂ mto arcempomssedabtid, vepiealty 4 supsremsicd fhridrfellewed by
reactions su

rapi %%Fﬂﬁ‘dgtorﬁa‘{ %gy at; é%%rgﬁggfe;g@m&ﬁy geziréﬁagﬁ,pﬁfﬂ? 80nd1t10ns. The
rapidR&hAWidnl ot 184 ?%%rchﬁ@ﬂq*hﬁd S luti HRRIUBhH WsthallidpSnifB) with! it@S

are substant l'y 1mobilized and thus | ess ‘Erone
accompantngdesreats lnslansity, reduees the disyalution ¢apacipeeidhe Hpid %ld results in

the n{lrabion g WL bSTRIEE Bhrtcfes."PhOMnldndi 8P e bhARS i Allintained

in an electrically neutral state by maintaining an isolating “cloud” of gas in the chamber.
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nol ecul es are substantially i mmobilized and thus |ess
prone to reactions. Accordingly, processing drug
weawposgdt s at nmild conditions, such as the depOBU$10081060671
and sintering conditions described her ei n, mnimzes
Carbo@rdi)@adef eaathéroppropridtedmg isaatgtloyed topravient adiectiicat e enisriransferred

& e of reactlﬁgthat i S nimzed by the
from fedo the QU SRYIEIM Dt at es to the ability to

[0069?“’9{1& RSB pRipRttics @ ¥ @BAtg Wi 1GHin A phitiibcBitiiahbzebiological
toxidation Of drug, whether in anorphqus,

agent s!mtmamlpq/gﬂnancrqdﬁbrough thermyetheds| qfie maﬂrﬂonw@lv%@é FxRgnple:

A s Kt A R

(00709 EReREd&Idall) eRdrg&D! dﬂ’bl@ﬂﬁcal@ibtenBESSr “aectmsmdc laptedeh as used
i nvol ves the dissolution of a

hereircrpfiss esthe gofactipd of tlwp@ﬁmrg)d%e@, Hﬁi‘ngﬁ HpPL&Fits frfe fat has a
I f
i QIR p AL PSRRI AR k1, FRBCIRI BN i
electrbﬁlb ipdteaN slamis rEchﬁtf tat the psumpbs exntmg,oaliuclﬁ resitkts mgheieapsure of the
t hr oug haamall its,acco

an
picsopeale Repnd oL e s Blrateaod pRREIP SEOTTERIRY Chsah £ge e
pamc?é‘fs drl tm&h Ak ﬂﬁa WhddSurh Bftﬂa% ]I!itufé Raiel ftoandsigrewbhthe
ol'yner p rt| cles. The atnosphere of the chanber is
substraki mtea]namedd Via elaotrestatix atfractiony This maydie ashigyed ln»ychargmg the

oS4 e Sl P B R 8 gl soundin e
pmlﬁﬁpbﬂ%ﬁﬁn&@otﬁéﬁy@é&s slifg wheldlbeehalygmvisagdd nafessfrskill in the art

fromthe substrate to the surroundi ng environnent.
ofele[ctlr%@}c capiire properties" properties of a coating

o G R A 8 08 o o

forming¢hdhenl devicexanpl e: adhesi on, snoot hness,
conformal it

t hi ckness,  a 05|t| onal . mi xi ng.

[ 0078praygpg %:/tthp qrg)am (Q\%fué(ggo yg]rer A fs %otnrelleylcell process (e-
pot eRESS! e-DRC, cempressed<geasinterght ur e” as used here

r of ePerform mhwdtipelahé sequentidlf coptieg-spterinepitensuciere different materials
par t iulyée deposited is adndt step, thusteadating 9 lamhiatef sirpefure with a multitude
el ecbr s Rivers of dtveld)] pdlyhbgs) or deigspoyed thpdbuiidthe dinal stent.
Thus peiféien Sib&dposition io$ patyntud(sitH dragls) Vamiahtes withnthe inclusion of a
pot eRtk@bn Y}ietlﬁné'rE{ﬁﬁﬁﬁﬁl) hafichor pRstont! Sschexmbikn@uld¥s ashsimple as
;egglf[h 1B d% Hfcf n%fart&hﬂlr tth€ iREmiPERMERE of the stent form.

u

1?1 skH}gacotu \f takld % dé E%h%r '?on %ér’s B aﬂﬁ@d or be purposefully
? EPE&R:? @ il 81.%?1}(66%&5% d?ﬂ%’gﬁcap inub e entire stent-

ure ve
t he Q% ace of the substrate is enhanced vi a

| t tat t1 t Thi .aghi d .
1007 En ek ish e PSR iRreBy LA T ao é%%ﬁeﬁsg%é wifha
controflEY ﬁfl 9& ) Ql?l?%gl'uﬂgn bRA%iI1S UDRIthe481iBRE hﬂi’*@&iﬁ@fdﬁgmtaﬁﬁals in each

artlc y sone ot her process, which woul d be
layereﬁshd 1ymmrat¢ siaupbire byd taabiity tganiro] waﬂmtlam pf ¢ug(s) independently

in th(Eﬁe %gsg ar Itg %8&&%@@&%"9%7 ({}JYE ?ﬁﬁfa ?%%&?}gecﬁﬁbeelutlon

proﬁféseﬁfbglfaﬁfnﬁﬁdf Leentig! rfdeorf aﬂﬂl'el Qﬁﬁ@ﬁﬁoﬁl&pm degiredehtinvention
stent-formw th drug an mer as is done in Mcell
allovmqm@grgged( @ution of one drug w1thout affecting the elution of a second drug (or

different doses of the same drug).
[0073] The embodiments incorporating a stent form or framework provide the ability to

radiographically monitor the stent in deployment. In an alternative embodiment, the inner-
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RESS, e-DPC, conpressed-gas sintering). Perform
mul ti pl e and sequential coating-sintering steps where
waledoesiast materi al s may be deposited in each BIBEPES2008/060671
thus creating a |lam nated structure with a nultitude
diametd of tierstdnayar lsc whskdd l(lfgg sl:)y a poi-sandugts)e mandgell gSysd nasking would
fina Perform

prever Ry BRI BptngRys ol gt SR GRSk O B B sient

The rd¥88ig @OnfifiRatiomNAsy bé detiraile xo providaqre ofentiflehalodndf thé&Sttap toward
a mask could be as sinple as a non-conductjve mandrel

the vepssb el el @ugwetqfém sien)} Whsre dhe-heteasutisrefiepico lpirfestenosis is

I
s S B B M s 8 O 8t i, v

they nsegMmetagd héamag rghiah &1 nepssuipedied ambé mumise by‘lawnalgmlsaﬁtp problems
.. entire stentform [0072] Another advantage of the
with cypretdESS- nvention is the ability to create a stent

[007401%9? sGR TR 151??1’ (ﬂie@h@%m‘oﬁﬁ a(WaHQl &, Ui eaRvatehiid ﬁlvantageous

e abrlity ave erent terlals I'n each
allows foy empmﬁgmphﬁmm edmabistngUayen femetidn riethasls bhsed yontcompressed

AR M M TR T T

elu‘ungi ktdHS hatin E%ﬁﬂatﬁ&?ﬂie’fdp@utﬁ! Atldi REChRhieAli pr&Sortidyl OWednvEREon is
uential and/or parallel elution profiles. Also, the

partlc ¥ advaniageeys indhat af ananleyscaptinizid learinste palpneecknelogy. In
prsc 9 B OR OB SF  B5 O

platfofifiodi ments i ncorporating a stent formor framework
Erow de the ability to radiographically monitor the
[0075¢ Conventionaldyspesyses her. spray coating %t@vrtﬁ gquie tha BB q?érvplmﬁﬁée

oG 0D ) LGP0 505 S KCAL A el v

hereirpttididhigsaad pbayersart coateden thg stant frbmewmﬁcemdmcraﬂe gtopst, ehich can
lum.nal ) surface of the_stent. The re ultin

be cm%isgppb%ma}tmfﬁuﬂwb@t%@wa qllgws dispredie @Pélﬁl@?@mhwwe
agent gé g; g gglgggw@hﬁ? gag&te} RURIGhLRBY YESHRkE Mlbce&ﬁéﬁ%mbre than one

where the therapeutic effect of
drug @and single meelivad dsvweswnﬂe o1 wibioutwn tiiteryenipg polythien dayeh eFaraerample,

antipraliferat dr.u n the abl um nal surface,
the prg\ﬁgtglaﬁw‘ég,pwg eF@th?loﬂq'i(ﬁ%g %St “Which in turn is
[0076} 'SORRGT Bt dd9alkg @, p@@\H&ﬁi 1§ the i c@tipaatisaiRInde RPN RS

with current [0074] The present invention

compressedi feds ﬁqmpp@gnm Hu s examde ErRBSS basgd itrgsthod.s) .solvent free
T M R e e R

presefvEfpthe b 0gitRs of ﬂie%@ﬁi‘r@ﬁgeﬁt arel thepdlyiner matixs thivt Bilith @ incorporate
met hods. The platformresults In drug el ut| ng stents

two, thepgiongosnArmige adile muniapane deleteriquieiésriniren lrﬁiatdg@chr@%s between
e USRI B RO AL OB BRSRYS: o 0 s
elutinpatehise udar depbkleomreahamiad ladivesivhi and nedchanisal pphepeftoes wfl thed ayers on
the stenft fr%lmsegvro%g eprelzc? ion Sep%fsiti%gecé I‘a{p(ljd ggt&?px%'ceastsm%, and ability to form
intricate structures.

[0077] In one embodiment, the present invention provides a multi-drug delivery platform
which produces strong, resilient and flexible drug eluting stents including an anti-restenosis
drug (e.g.; a limus or taxol) and anti-thrombosis drug (e.g.; heparin or an analog thereof) and

well characterized bioabsorbable polymers. The drug eluting stents provided herein minimize
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[0075] Conventional processes for spray coating stents
requi re that drug and pol ynmer be dissolved in sol vent
w@roossad sol vent before spray coating can ocRUF/USZIN060671
pl at f orm provi ded herein the drugs and polyners are
potentidl dbetilravbosigingtaemby fedaciegor kotally dinsipatiteethemehogenigipobymers

and regipipar il rmSsoen v Age tha o df b P RERNE 1o o °
[0078E‘ Ei)cfoi‘}’h E:FHv‘i‘de% PEYFR de TRy lof rdul§yl€ B gahdrayib@r elample for

rrent nore than one drug on a single nedical
early siega ta:@itmmttlﬂraatenwm)mdtlataﬂtagﬁ(tbmémsﬁb polymer |ayer.

th tf
[0079E%§ pﬁ% alse prfl?vd L eseagg?ghtacfo ﬁl#;%vﬁf vah aésefgccgérégf\)ﬁogéﬁ'ﬂ)rtuous
16510n§)6v1ﬂ1|36t tﬁle'?nlsl@@fth'e'&bﬁﬁﬁiglwhg dvedpteiisedpl oyi ng conpr essed
f . ercritical fluids, for exa Ietg SS1
[0080p a@@dwrrédm%y of @mmﬁwt Hlatdams Tossabikity o H@t‘%&sﬁ é?ﬂﬂ&b e
elutmgll? I{égsr &: hal P%h@%ﬁtﬁ&@&@ﬁﬁ?ﬁgs oflb wer tenperatures

‘esefving the qu he active agent
(00813 mdivbﬂagésoimmmvaaMm includenthe abilily toyreduweion compietcly eiminate

poten e ES I AORERATs Py €1 BURFS BECHDRTaBe A BRgT: on
term kgéa!jﬁgr RO/ 1k hﬂeﬁhﬁ%ﬁxﬁﬁicﬁ@ hdvaltiobad stdies KAl SRS strength

storage of rug eluting stents; a dr
and reddjenseé ifi coann@ winctciadumdiiiewis anccantd cemtiemlesigns and reduces or

tLes thelay rs.on est t fr
comp%ﬁé@?@mm %éiﬁlf‘%rf‘{“?tl?ﬂ Hm? %cflgy%rgp oﬁbsgc esmlgéiym%rﬁéuow
contrﬁ@dldlﬁt}bntd}‘oﬁlebmﬂo% diugat e structures. [0077] In one
enbodi nent, qgresent i nvention provides

o082yl plafory levifubhgroipiradicss on GO EERS Dorigpging that have
t. d fl bl e
been gﬁogﬁﬁeﬁ rv‘xg@?c{c‘:gﬁgg%éalcérﬂ% dléigg% ?ljelliltts F &aﬁ‘g):les %t;{’(qurr'}%'owded

herelﬁlﬁl‘ldowi ok 2R Heterdinifg 6EHG pen&t@ﬁﬂima farthasctaeakag to clute and the
hereof) and wel| characterjzed bi oabs%r babl e d
perlo@ of §jmemscesyare ferrthypelymer Hgirst leresory gt 4 Sin 7o fhrombosis an
other'@eﬂ—:kéﬂoﬁ? Fﬁé&{‘ﬁés@émtfe ernht;?{ of! Qﬁﬂrélled' d?u@fléiéase by reduci ng
I'mnatin hr onbogeni ¢ pol yners and
[0083] eﬁit@ré@nmmwmioallinyvmés several ddvgntrgssivehieh ochreqyee eraitenuate the

B R A o e —
of cof FABhA bfx&ﬁb 5.]51&’ @?%flc e atds 6 ﬂieﬁﬁﬁﬁﬂuﬁif ifffiming to a

at e- st age 0079] The platform al so
strong,rﬁmmtde,aieﬁnmtﬂee(e gnbalboaﬂepigyahh)&tﬁnéwabll@g patfdesl'he polymers

h tortu usI SIO wi t hout , t
sencralls kg BTG R SR LEm e okol ARs Praraavalipa gyersymes
thesetlﬁﬁita‘?foﬁ§ 2% Ereﬂﬂni’é 5 RiThits sﬁf&ur@blh ticteysentialby ptylyﬁenh Btgin'l Without
desirabl e eluting profiles ( 1g the profjle
wishing|teibe betndchy anympefifie theomy. or zna ogwbq_]mm%ﬁtr&gé@ pypvided by the

iavention i
sten i N BRSPS ch B Elphl s 19 SHEBHESY Bowerd v e
strengéh oMlthinaBep@$Sioblly residual drugs that may |nh| bi t
ong termhealing. As well, the |nverh%| on pf ovi dels(

IOOSQdEIQh@@g@BG@félteelﬁf@tlﬁavlﬂ‘f?év%%P thin mstpllic stengrameryk provide
advant?iﬁpsl 15831?1%% e HPR % é@ rgéeéx\&}h@ Phelifdri R1234idiBVEF REE BSBmies. Tt is

Ions a eauces or
generally difficult to obtain a high rate (e.g., 100%) of plastic deformation in polymers

(compared to elastic deformation where the materials have some ‘spring back’ to the original

shape). Again, without wishing to be bound by any theory, the central metal stent framework
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conpletely elimnates del am nation. Lam nated | ayers
of bi oabsorbabl e polyners allow controlled elution of
w@w8/811810r e drugs. [0082] The pl atform provi dedr/tig20e8/660671
reduces or conpletely elimnates shortcom ng that have
(that @80 bas@amiAl ad wéakho same end stemtaiseld)y wouldlagt likegvisesdngide of a

.For exanpl e, the at f orm.provided.herein.al.l.ows_f
plastidefpaRIE sient BT GT SRHE Ao G St FeReny 3f U bt
Exam.;ﬁgive agent to elute and the period of time necessary
tor the polymer matrix to resorb thereby mnim zing
[0085] he it eswisg exrnpeshase given & enablathossrskilleddn Hheaplopert clearly

Wi t orly controlled dr r
undergfoad RS mrRraRe P Phinett it e ) ES Fouid B BEieotifired o timiting
the scONESCRETvRAticH, beNMadteds dstrirld ilThdtativeasd rbrasentatdrd thereof.

technol ogy for bioabsorbable stents. Fro exanple, an
Examipdierent |imitation of conventional bioabsorbable

| yneric [ difficul '
00s S HTEELGuTE B b L 5l by
comphahfaoferidntyabk e)d 5 tapamyvintpvlyrow contidg Whereilitag least part of

polynmers generally lack the strength of . .
rapanyeisHi P DA R derTi e raPRR SR RLBRET GO EqTRFises one or more
these imtations by creating a | am nate
resorﬁszht‘ﬁfe[p;b?ﬁférsi n the essentially polyneric stent. Wthout
[0087IS kiesgetperibentsawndliffgreatpplgpas Werecemplzetd:y or anal ogy,

the increased strength. lded byt St ephs -

i nvention cg’r‘?l)ﬁ’éer&fdégbs?@gg&gjgg%%%$¢ﬁ°§pt E@sﬁ@ng’? gradation
rate ~90 d@lywood vs. the strength of a thin sheet of wood.

[0084] Enbodi nents of the invention involving a_thin

metal lic st dolynherdeifrio Blrodq(ersbaralainEng Ssoum M Wat P

t.he ab'tﬁli y,.to overcone the inherent elasticity of
degraggign 13 %4353 It is generally difficult to obtain a

high rate (e.g., 100% of plastic deformation in

I r.s..(conpar |l astic deformati on where the
l““”%éﬁgfﬁﬁggﬁs e %ﬁ@ts?%lgor“l%hg back' to the original
shape) . AgaiAs1:WolyhesHA/ Rapdihyuin/Polyher BoRupantygirdPglymer A

theory, the central netal stent f{arre k(that uld

be too smal AR OhER A/B2RERYAENBRIYRICE AERIPHHS glymer B
woul d act | IC §$} o) Pélytdé?Bﬁ@aﬁhy@inﬂTcﬁ%b@/Kﬁﬁﬁlﬁyﬂﬁlgk)%erB

stent, basi y ‘ove m ng ‘any ‘el astic nenor

t he pol ymer . ASkaPplyaser [AUR8HHmyTirePélyineo W Rapasmyamdgmer A

are given to abl e those skill in the ,art to re

ol earl y undehSTR dabame A BapatT b ihet AR et POl er B
[oosst]hrﬁ’lﬁﬂsﬁ %&ults%ri}g%‘mﬁﬁ%h% PRlrkg30gnsi dered as |initing

e scope of the invention, but nerely as being
[0090]| Thesforezbingss dhdtrateeraf shaprasdny mveniéone aid ismehipdieconsirued as

. ..] 0086 his ex | e k]l ustrat. : ' .
b L FUBBTRYS e R AR g desrve
hereih! iR9BNVEE KbABE B thRaRMIeH i Melaytiedt sactaéhbglimbets aierpratided by way
| east part of rapanycin is in crystalline f,ﬁrm and t he

of exprplornndy. INpOERNS Vagaliong. fargsiprdsalstgwpons willgpew occur to those

skillédSR reb%P {Vlethglﬁl @égﬁ{iﬁg from the invention. It should be understood that various

alternatives to the embodiments of the invention described herein may be employed in

practicing the invention. It is intended that the following claims define the scope of the
invention and that methods and structures within the scope of these claims and their

equivalents be covered thereby.
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CLAIJ

1.

10.

11.

[0087] In these experinments two different polyners
were enplyed: Polynmer A: - 50:50 PLGA-Ester End G oup,
WORNSOkID31 degr adation rate -70 days Pol yner B:PCT/BS208£060671
PLGA- Car boxyl ate End Group, MM29kD, degradation rate
 days [0088] Metal stents were coated as foll ows:
. Pol ymer A/ Rapanyci n/ Pol ymer A/ Rapanyci n/ Pol yner A
AS2: Paol yrmer. Al Rapanyci n/ Pol yner A/ Rapanyci n/ Pol ymer B
A pesiods PRPGTIPRA ORI RGN TRV PURS e
B/ Rapanyci n/ Pol yner ASI b: Pol yner
A Rapafhy dIrRYidge @it Eﬁﬁﬁﬁafﬁ%ci n/ Pol ymer A AS2b:
Pol ymer A/ Rapanyci n/ Pol yner A/ Rap ci P/ Pol yner B .
[ 0089] bEIdeppsiting epluraldy gt Bysrs pnwﬁ& eaptrpmeyepik fp dam said
13-17. [ QQ00 T Qe &E%‘gfﬁ' A %easSorle! dr 4t E’é’&nﬁfristap§drug—polymer
present i VERtY on " and I's not to be corstrued as
l'i mi ting dobefigeahereithit leasepipodithedtg iof dyxalinefentand the
i nventi on have been sho anq descri bed herein, it
wi 1 be oyBerds f8ioahyeledepoly®Ein the art that such

enbodi nents are groyi ded by way of exanple only.
Thaumethed of Glaith dt whergin the dgead pahane s, %%%léyw jn separate

now._occ - skilled in the art w t hout
la%ces 01D io%ﬂ%‘%é né'{%ﬁgrs

hpar ( | e invention. It should be understood
{ hat { {

Tlrer@sta#ﬁ?étet;%gﬂmﬁér%%wé% St f?%%gﬁ%&g?n%j%i&gfﬁﬁ@s hd
TG ARC I RIE o gk BisE BTORE PSR Aar e

that nmet hods and structures within the scope of these .
The methed ahilaimdi whesejnithestenidgmsay ogoisdpaped from a cobalt chromium

alfoher eby. CLAIMS: 1. A nmethod of preparing a coronary

Stent conprising: a. providing a stent franmework; b.

deposi t i a nl.ural. l-aye ' t . -
SERBR RO SO ) BB il compriing
the S owing @et@ént&@s thylvesight SO.0H0MISI (G eS0(R2 .00 D, [Had4priiy 0.030 P, 0.3 S,

coating wherein at | east part.__of the dr is in
150431 A9 Grrb 001 A QL4 s 1580 Yt 04 8o, 28 885201 bab e
polymer. 2. The nethod of Claim1, wherein the dru

Thamiethod yﬁ@liailarlfswhﬁrinﬁbe gentdrameyerk is fﬁﬂ@@bﬁ@l&tﬁéﬁmﬁy%r@mpﬂsing
oo DB S AHrhy  S el S i

Mt 885 ma&kimdieSi 'R0 1Posaghue B 010l maekiengn 8, 191€0-81 80tmaximum Cr,

framework is formed froma netal  all gy.
33-37 Ni, 9.0-10.5 Mo, 1.0 maximum Fe, 1.0 maximum Ti, and Bal. Co.

The method of Claim 1, wherein the stent framework has a thickness of about 50% or less

of a thickness of the coronary stent.

The method of Claim 1, wherein the stent framework has a thickness of about 100 ym or

less.

The method of Claim 1, wherein said bioabsorbable polymer is selected from PGA
poly(glycolide), LPLA poly(l-lactide), DLPLA poly(dl-lactide), PCL poly(e-caprolactone)
PDO, poly(dioxolane) PGA-TMC, 85/15 DLPLG p(dl-lactide-co-glycohde), 75/25 DLPL,
65/35 DLPLG, 50/50 DLPLG, TMC poly(trimethylcarbonate), p(CPP:SA) poly(1,3-bis-p-
(carboxyphenoxy)propane-co-sebacic acid).

The method of Claim 1 comprising depositing 4 or more layers.
18
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12.

13.

4.

15.

16.

17.

18.

5. The nethod of Claim1 wherein the stent framework

is formed froma cobalt chromumalloy. 6. The nethod
w@tooghstisn 1 wherein the stent framework i s forP@&EHU$20081060671

a material conprising the foll ow ng percentages by
Thsah@héd oOCREN Q.coifpri€ing HePditthglID, A, 500 0O 1 Biyers0. 030 P,

0.3 S, 19.00-21.00 Cr, 9.00-11.00 N, 14.00-16.00 W

The 1R&h&Eof @A Bavher&id said laybhecomgirio ditahateldaignant pahenerilayers.
the stent franework is fornmed froma materi al

THARROSE b Clafh 1§D\§Eer51|ﬂ%é @IlungéI‘C#ePsQar@ QliKsEintiaNE Sre®¥f polymer and the
wel ght : about O. maxi mum maxi mum Mh, 0.15

pohpmérrteyarSire s@bs@@@aﬂmemﬁdmg 0. 01 maxi num S,
19. 00-21. 00 maxi mum Cr, 33-37 Ni, 9.0-10.5 Mb, 1.0
TheaxéthodofFElain .10, wheteimsaidKine canr8adtivE€agei8s cathprisest haatolide
of Caiml, \?gl?e;r in the stent franework has a
M nOSpRASESSHYE 8§t %or |ess of a thickness of the
coronary stent. 9. The nethod of Claim1, wherein the
Therraethod phglayB 1R, Wherein themagielide IBMUBISYPRICSSEYS JFHE Gpmprises one

onsf2 L BPRniE AEPRCH oA Drine AL B, 40-0-Benayi
raﬂﬂhw(llg'4’!09@4(4'dféYdrokﬁhﬁhﬂﬁﬁwyl-ﬂamydm)“eo—m[ﬂ’h(/k 2-
D%@rﬂ.%j/:éxg‘l? EXIS]% -rmﬁmg% %c}:r arp%é?/gltno&? b FD8 2-Dimethyl-1,3-

it - _2'en-
At R Bt s

I p'b)klymmsmn #8-(h{2- thérqza)@ylmxem@mm}aﬂéawm él@rQ (

11, Th t f 1 t
HfpE s Gy ER OBk Th ot FRh R BER00L | 0
Hﬁﬁ@%‘i)leﬂlbﬁﬁle 1-regfAmye, 4RO-[99)-2, 23FifrethylBexol e 3 Vil -

aimT eréin said | ayers conprise alternate drugl
y..

rapgrayqiml A0ner (350 y2ed-Dihyraoxyprep- hwtlHeprraycls 44)-r(EsAcetoxy)et

t %BE ree of
ra\l\g}fl Cﬁr%roaqut IH&AO&YO%feﬂﬂrﬁar S aiﬂamj %s[? antially free
MOfphdhu@)acel&(y] éihgl-lﬂipﬁrhpdn GO- (aiNAhitlazolcetbxy)sthiydrapamycin, 40-
Qr nore gtlve agen S co Se a macraQ

Oil Ay sthy Neggwewm(y JAGRI ﬂgrap%ycw&-aé%%ﬁﬂw# 39,40-0,0-
l
et@olﬁﬁpeﬁ @ggy%igg(fzgy%gﬁgho 8:42 (g qs. h&&i&?}éﬁﬁ@«%ﬁﬂ@c}fﬁ 281018 ethyl-

ragéin @i, 22040d2e A deyhiyl - mpamy@n,rﬁQ-@&@’ Abétamsioethyl)-rapamycin 40-

043G gRe BBy AR 2 XM i8035 [ 4 - (1

ylca%betﬂntb)ﬁqﬂ&?é Y4bhah REM ZA- U%p@ﬂmf@d&rbonylammoethyl) rapamycin, 40-
I-raparrycm 40- O 2 hyl -1
Odﬂamyladfme@)dwmylkmp@nzcm GW-O-:[? -(ﬂlq -Dl@ﬁflibm}@xn’-l 2',3"-triazol-1'"-

ylﬁ-ﬁt_hyﬁ;rg? él?-n]gpa-( etrazcﬁyl%’apXm{/é)lﬁ( Ytp gro‘lmus), Ghd 42-[3-hydroxy-2-
(hgégm%?gﬂlwcﬁ-mmmrmw@ta]ramim@émmmanry cin,

The method of Claim 15, wherein said macrolide immunosuppressive drug is at least 50%

crystalline.

The method of Claim 1, wherein depositing a plurality of layers on said stent framework to

form said coronary stent comprises depositing polymer particles on said framework by an
RESS process.
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19.

20.

Hydr oxy) pr opyl - rapamyci n
40 O ( 6- Hydr oxy) hexyl -rapanyci n 40-O[ 2-( 2-
woRsoxy et hoxy] et hyl - rapanycin PCT/US2008/060671
40-0-[ (3S) - 2, 2- Di net hyl di oxol an-3-yl ] nmet hyl rapanyci n,
THOnéhdd 3T ladn 3; Bhirgtlr depyptioga pluydlity phjaaeng oinrsaid stent framework to

foﬁ%sgigcéfq%%g}os?%ﬁ %g&g&%%ﬁﬁ%}{fl i M%rl R,?,rticles on said framework in dry
pomepf([r%-_ ( NMbr phol i no) acet oxy] et hyl -rapanycin

40- 0- (2- N- I m dazol yl acet oxy) et hyl -rapamyci n, 40-

D =N i | t oxy] et hyl -rapamnyci n,
A%&@@%ﬁ@%@%y %@%E%?%peﬁﬁgq rapamyci n,

s 21 A%@W@?W@rﬁwﬁ&chﬁﬁ%lﬁé hydr oxy) et hyl - r apanyci n,

10

15

20

25

apanyci O {2- Am noet hyl ) - rapanyci n,
05 GRSy )Ty
40- 0- (2- (N-Met hyl -i mi dazo-2' - . .
yl car b&t Fou %?@@WF 3@1:}051‘5%8;}:?3'19 stent framework to form said

40 O (2- E(fo‘ﬂ&ﬁﬂ‘ SERORULRMN RASkhe ofls@iR 12 EEdmprise
0- (2-Tol yl sul f§c:)nama doet hyl ) - raparrygi n, b prtesa

40- O [ 2- (MogtBorbBblegrohedriang yt least ope ofsaid layers pmptises one or

{lt )ac ?E) rly H}é}jre? cﬁﬁ%z%é@si g/%ﬁlgg]lr %&%ﬁ%&}ga% Sk A&t%%@gﬁ'iyin crystalline
(hydr oxyngthy! ) - 2- met hyl propanoat e] r apamyci n
(tenmsirolinus). 17. The method of C aim 15, wherein

22. Tﬁ@étglt%??ﬁé?ﬁai d ?véfef@_%fwhﬂﬁ%\%% 81 MR pHIHtHerl e i the 888¢ 12968%4n

crystalline. . e nethod of Claim 1, wherein
sepaprslayérngr forplovedépping leferb.ayers on said stent
framework to formsaid coronary stent conprises

23. Adefmatt dtei cpmpyisieg particles on said franework by an

24.

23.

26.

27.

RESS process. 19. The nethod of Caim1l1, wherein

deposi i ngstentFdmeorkyy of |ayers on said stent
framework to formsaid coronary stent conprises

deposi i negplﬂPil%f'Ef lap@t HegdsRed SMsad@bienil kAREWEK Ko Fddmiaid
powder form 20. A coronary stent prepared by the

met hod of caBbrryrstent; sherefn atdeasherceoiseiddarary coynpmges a PLGA

conpri Si . ent fra ki Db, rali of .
ayer s dopsBiabhrebad Rl ol ol yBicbRtes rgparmyein
coronary wh&bin at Wasl Rirfbfahpdne§d is o eryefallhgifekoh.ayer s
conpri ses a bi oabsorbabl e polymer and at |east one of
TRAL R ELif £0 WReiehE e QRPanBci BdSoRfthériee RARE fme layer; in
erein at |least part of the active agent is in
sepampast Jaydrs neformraverigpinglagerst ent of Caim 1, wherein
the active agent and polymer are in the sane |ayer; in
Thegaoadre steayeiGaima 23 ehoreoviae phpity @f laygscompai8e fike layers

de%%gi?er(]:‘lae{syfoﬁctw?sr:] ta 1rgt%li)|m§érquer, a first rapamycin layer, a second polymer layer,

a second rapamycin layer and a third polymer layer.

The coronary stent of Claim 23 wherein the PLGA polymer has a molecular weight of
about 90 kD.

The coronary stent of Claim 23 wherein the PLGA polymer has a molecular weight of
about 29 kD.

20



a. a stent framework; b. a plurality of |ayers
deposited on said stent framework to formsaid
wW@emsingl stent; wherein at | east one of said PCHESR08/060671
conprises a PLGA bi oabsorbabl e pol yner and at | east
28. Tlgweernfof €hiint 23aykersin dongent Sesmemapamfoimed ftreraghateraal comprising

I tpartofraa ci.n cLy. ' f .24
PRSP e SRS B b AL B W B0 P, 03
19366 Y86 CRI€06-11 00 N SAIB0-h 886 W, 3.00 BERAA Bak doayers or
form'overlappi ng | ayers. 25. The coronary stent of
29. Tlfa &éﬂpogglqu%fé}erélﬂ‘ﬁ%%% % \?\J‘)Sa'rﬁéﬁr ?lli isl fOMRE ﬁ'&ﬂ%étéﬁalfcbﬁl%nsmg

ayers deposite rst polyner layer, a
5 atfrmcrsstherfa]dmnmg iparckntyges, byaw & gleto atebup ﬁloglﬁmax[mgmrc Oal 5 max1mum

TS AR A GGG T FLOb R o

[ tanAB ko 27. The
25} Yo S . "%*e i it

N S LS SR, 10 2 e L

mat er i aI cony oW ng percentages by
wei ght & PBE! B{glgsﬁ%‘ttf%ﬁ?%ﬁk 00 Mh, 0.040 Si, 0.030 P
0.3 S, ,19.00-.21. 00, Cr 14. 00-,.16. .00 W.

10 3 00 F&: dapgeiBaE 8 pisGRlinggT eyiys oBisaRovp it (B dhia
wher ei Nt QRosl ¢ Bentt GRERIMPAtHedsBoldcdHRI ThyREt@npideshi al
conprising at nost the follown percenta es n% )
wei ght :  albozhsotbabRpolsanérnivherein d¥posiingreach saiplugality of

19, 00- 21 B ?rgsi’ R e oy bR R low e stops

maxi mum Fe, xi mum Ti, and Bal 0.
of preparing a é]& P%ats]le@%fm?:wa%‘f%gl em;f?’g‘{ﬂrﬂ lggst one
15 a stent frageyRiioloBicallRRASH drBordd tattirbghof filsByefice;
on said stent framework to formsaid coronary stent;
wherein at |eas
bi oabsor babl e pgllsggr% lﬁémgﬁahp%fgﬁéi t nguégiolﬁeg{/%rfn through
of said pl usaldiftryt oifick aythreughra sevd ariferst f r amewor k
conprises the followi ng steps: discharging at |east
one pharnaceut i @glosaiggiite golgther andtph@asicutddat ageait avdor active
bi ol ogi cal agent in dry powder formthrough a first _
orifice; di $iiegieal @gelit@értlafiemows&al%ﬁ@nﬁw gin‘éfheneﬁl ygjectrical
powder for
20 cecond ori ][T:p%e H%ﬁggg%%tﬂnéd l{;eﬁl\géleég% E'ﬁ%ﬁle@%ﬁ& Q{cptﬂggo@mer and
phar maceut i @hhnrmgmﬁcahxgébbxndﬁmtaicuse biological agent particles, thereby

forming said layer; and

sintering said layer under conditions that do not substantially
modify the morphology of said pharmaceutical agent and/or the activity

25 of said biological agent.
31. A method of preparing a coronary stent comprising:
a. providing a stent framework;

b. depositing a plurality of layers on said stent framework to form satd
coronary stent; wherein at least one of said layers comprises a
30 bioabsorbable polymer; at least one pharmaceutical agent in a

therapeutically desirable morphology and/or at least one active biological
21
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bi ol ogi cal agent particles onto said franmework,
wherein an electrical potential is nmaintained between

wa bwsfisiasrewor k and t he pol ymer and phar naceut i RGI/USRY@81060671

and/ or active biological agent particles, thereby

form ng sapet; hdigein dqmlitis'g eadr layay of aaid plugléty ofitegers on said stent
conditions that ,do nat s gch ntially nodify the

nmor phol o %?W@&.C&%Hé?%ﬁ% ]l%wé%ﬁs ent and/or the

activity of said biological agent, 3 1. A nethod of

ptr ep?r |f ng ale Whgfgwé%éﬁﬁ leas ope PQWI‘&:’;%N %ﬂdffﬁ apleast one
sten r amewor &St orifi

on sai d stent #%Pgrrg{/vo é%ngr m@rggJOdeoﬁoonz}r)?u l?ént orHiee
wherei n at l.east one of

bi oabsor babl'e 8P Supg%g*lgaégfxgaﬁéuﬁﬁ%g@&rr&igﬁltd aSOluItlon

agent in a thecrcmﬁmtﬂgf:aalléayt cdﬁsupabh@camﬂummmgyMIimt one
at | east one act i ve bi ol ogical agent; wherein

deposi ting eachf! wasrean deskischaggingaisk sppicitieal of geassypgpritical fluid
said stent fr

. di schar gi nga{gﬁlg%;t hll%glg?s?%3 S%cﬁédgﬂggt%g{l:%gﬁﬁ?&k%?ﬁmém to form
and/ or at | easdolidpartatdsiof ¢hdpadyrogs cal agent in dry

powder formthrough a first orifice; ii. formng a
supercriti cial d@dposi€iag tte\oeyraéridntl @hhmidceititabadent Aroior active
conprising at |east one super critical fluid solvent

and at | east obpielogimnalzgspt pastc ﬁ%@ﬁé@ﬂlﬁ?@le@ﬁl& wherein an electrical

supercritical [ '
t hrough a Secoﬁcﬁmﬁ%ﬂs@%ﬂﬁ% Eelrb H&%ﬁélﬂﬁ %%lge‘iﬁi(% giﬁgbrﬁcﬂymer and
to formsolid plﬁihhhﬁduﬁSal(ageﬁtlaﬁd/pnhgtwerb;iolbgibal agent particles,
depositing the po and rar maceuti cal agent and/ or
active bi ol ogi ’(15‘51 m%)%ﬁ“? WFed™Onto said framsvvork

wherein an electri cal potential is_maintained betwe
the framewolk aﬁ@m@& @lﬁayymdeaﬁ@%mw%%éampeﬁbs@g%{y modify

and/ or active Qi SN iRk Lhehs tv of
formng said | ayer géy Simt er%dﬁg lg‘gl’a% rFayetrgytheg'c‘trwrlyo
condi tions thaiauﬁmomgﬁcai;mgmt antially nodify the

nor phol ogy of said pharmaceuti cal agent and/or the

32. Adfidthid bfpréparbal abddbridrpgbmabonpaieing: 32. A nethod of

preparing a coronary stent conprising: a. providing a
stent fr apRVREdG a stent framework;

b. depositing a plurality of layers on said stent framework to form said
coronary stent; wherein at least one of said layers comprises a
bioabsorbable polymer; at least one pharmaceutical agent in a
therapeutically desirable morphology and/or at least one active biological
agent; wherein depositing each layer of said plurality of layers on said stent

framework comprises the following steps:

i. forming a supercritical or near supercritical fluid solution
comprising at least one supercritical fluid solvent and one or more
pharmaceutical agents and/or at least one active biological agent
discharging said supercritical or near supercritical fluid solution

through a first orifice under conditions sufficient to form solid
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b. depositing a plurality oflayers on said stent
framework to formsaid coronary stent; wherein at

w0 z@sn3se of said |layers conprises a bi oabsorbekUg2008/060671

33.

34.

35.

36.

37.

38.

39.

pol ymer; at |east one pharnmaceutical agent in a

t her apeut i cal | partied sfabideonemr pleoé pegrmacaitioal agents ead/pr at least
one active bi ol ogi cal .a%ent' V\,hgr ei n depositing each

layer of said PERCUYs PPRSIRhIENE on said stent

framewor k conprises the faollow ng steps..i f‘étrnlﬁ‘lrt}‘ a
supercriticil iormmgarsugersetical of neassupqreritical fyidsohion
conprising at - %?tp:ﬁ'f L LG | Gl least

and one or nor‘%eo%gfﬁ{as}n%hgéu |(:§I%{1 %gﬁnt?ésalghgll%r at easefas one
one active bi opddgherdndatiehirgitigsahisugeregtisaiod near supercritical fluid
supercritical or pear supercritical fluid solutiaon .
through a fir siOIISantP%’é Fd ﬁrséSHgF‘? P’bﬁ%"%ﬁfﬂfsfe‘é‘?”glrﬂ“qcs under
form sol i dpar t {gliRRng bubidied: BTEmPEo ISR ABAGITRE follyinea
agents and/or at |east one active biological agent;

ii. formng.a o] AT AN ox-1 ol LSNPS ST ddehERld/or acti
fluid sol utgllﬂbn& o%ﬁggﬁer{%ﬁg{l&la&g ? oneplguperégpi ti chlac e .
fluid sol vent binbgatal dgeasparticies b pand fraaresvork, sdiesgiy iam glectrical

sai d supercritical,or near.sypercritical fluid

sol ution thr ou@‘ﬁe%té’fkf IF?IP?{“HE’FWCSE tl&ﬁg?lﬂ?%‘ﬂfgﬁngthe polymer and
second orific [ e Gif16EicaIQebRrpaticles,
solid particl :gﬂ%?g%eﬁgeﬁ%fb’gﬂr;eg??m??‘i&we?époéélict [ r%g tﬂr?glc .

pol ymer and phtherchy dormiogbaiditpyat; anthd/ or acti ve
bi ol ogi cal agent particles onto said franmework,
wher ei n an Bl eghtetiagkaid diyentnder comlitimisnbatidoadt hitstaptally modify

the framework and the pol r. and phar.maceuti c ent .
and/ or active Wesngphlasy lﬁ'BQF]l[‘)quP ,ag?q’i@fl@%%% activity of
form ng said | ay@pioldpdl h¥enl Ntering said layer under

condi tions that do not substantially nodify the

Thomptioll ofylavhs 332, fptthenmeopuising alischerging athud dry poweder

activity of j d_biological .agent. 33. Th t;hod af .
odtrpms Loend Phaipehai od A B ATt BralfesEe forflotogy in dry
& der TOMEI 8 d/GIOLBRINE Biolekichl B8O MheRBR b TREE Ubhdin@ GIE18dst two

a therapeutically desirable norphol ogy in dry powder

diffsrent ahathorewical agentsiapil/oyreive bigjegical\wgetia iydepositgd on said

conpri,si ng,at. |least two,differ.ent ' :
i BeRpUCe i R R apESRE al P At Barmgeeytiea
afehtLankd/ e Woliical adefRSite dopositaly@r SicRanewalpr i si ng
one of two different pharpaceuti cal, a]gents and/ or
1B €

The methedinf slags A2 avsreia the Bameyerkis slgcestatigplly charged.
ThE AT claims 30-32, wherein said framework is biodegradable.

The method of claims 30-32, wherein the therapeutically desirable morphology of said
pharmaceutical agent is crystalline or semi-crystalline.

The method of claims 30-32, wherein at least 50% of said pharmaceutical agent in powder
form is crystalline or semicrystalline.

The method of claims 30-32, wherein said pharmaceutical agent comprises at least one
drug.

The method of claims 30-32, wherein the at least one drug is selected from the group
consisting of antirestenotic agents, antidiabetics, analgesics, antiinflammatory agents,

antirheumatics, antihypotensive agents, antihypertensive agents.
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34. The nethod of clainms 30-32, wherein the franmework

is electrostatically charged. 35. The nethod of clains
w@082311%her ei n said framework i s bi odegr adabl BCT/882008/060671

The nethod of clains 30-32, wherein the

40. Thérictiod W chiths $0-02 sihakinghenotiphiplobeaid edtivediialogical agent is of

4]1.

42,

43,

44, Tg% IFH gdord%f cBRAY 1830, H&E@: st%idaa%{idébi

45.

46.

47.
48.

phar maceut i cal a.%enlg}‘l is crystalline or
ﬂ@@??“&?fé%rﬁliﬂml??é‘. V8# The nethod of claims 30-32,
Tﬂ@g{gﬁioa 2t1akBR830-32 0V QEin SdbiNBSC ABEBIL Slbct@DRBh thégroup

powder formis crystalline or semcrystalline. 38. The
corepiwog péptidesipraeiBs-eB2ymesh svaléin agidh.dnpsenseraeeit peids,

ent cqnprises at | east, on rug. 39. 0 f
o SRR 0 By I e Tl el Poac A ET Ald By drates
TREhRHAD LAY 8182 SN RBINGRN SIS ith BO sl agtiel iclsLiemigent is
agents, antidi abetics, anal gesics, antiinflammtary

irdlyented byshe sechadamstiertiary errmupley sy sifuire of sk agtive biclogical agent.
nt | ert ensi n j

THDSHRORTTERIT 607 My Y aclie pIROAIEH i P Riefes  seqondary,
te@eRlor gGatehatyuatuesnvhich iy nqsolpmrtially cleangad afer thd stef hfsintering

nmet hod of clains 30-32, wherein said biological agent
s3id laygl.ect ed from the group conprising pepti des,

da$ e fupthe! &drfipri
antim crobials, am ns, ﬁ?}gngng@ steroi drgl?nsesa

stabibizthg,agpmtl ysacchari des and carbohydrates. 42. The

ng %}gﬁg)dgf Gfalggi§ g@ﬁ%gﬁé&#m@%{ﬁt?@?@@%g {r%%in%fsalsdalia)ger with a

! tds@EMidid SURHBICRAEM fRid #6t 4agoffsoB@htfor both th
cac?ﬁs%abg}%lcggﬁbcasl aglycgirin. 4?. CThe net hod 1ofa gl asiom orporh e

paigneP andithe pbamas it aband/arditlpgicalgigents. agent possesses

secondary. tertiar s [ j -
17 BERRER i, Rt B b S5T . ShAELHE Sl i
fiaRd cbniprised carldeh didkide iBdHuOd e orel ixole #eradd, wherein

sai d acti ve biological agent further conprises a

The asthadaf glpimdgenwherss saxhlayereORpE sef 2 BICEPTHRICRIOR. 32,

er n
TR B AR RO AERH B, ke
ntiep61es hid/6ahickddaiilics.hat is a non-solvent for both the

ol ymer. and t he pharmaceuti cal nd/ or bi ol ogi cal
49 ’I’g y p [ d g

gatethod of slaimid, Frbeteurthe particles ff spd Phprmiaesyiicelpsgnt and/or active
c Om%gpﬁg%isﬂ a Qrﬁ'ar&%ragés?ééc?gr éﬂﬁﬁ%@{)@@p@ﬁ@%&f&ﬁhcmre.

fl ui nprises c on di oxiI ene or a

50. Thic xtctircel dflctaimaiB, whdre sTidanicetstroducfis s¢ledted WayllowhemaioHed release

51.

ai. ayer conprises m crqastructure. 48. The net hod
o falgpg"f‘ﬁ\aﬂeﬂ“"%ﬂ’é‘i a'pdggiaatl\cﬁqul:gg{cpﬂa&ﬂaye conpri ses
Tk S RJAHTRE 1 4 SR ERRBIGHi AR QL Th 661888V IotdIR% sudflined release of
The method of claim48, wherein the particles of said

spH phamueouticahigeatanlorastly obiolpgidal egent.

52. The method of claim 48, where said microstructure is selected to allow continuous release

53.

54.

of said pharmaceutical agent and/or active biological agent.
The method of claim 48, where said microstructure is selected to allow pulsatile release of

said pharmaceutical agent and/or active biological agent.

The method of Claims 30-32, wherein said bioabsorbable polymer is selected from PGA
poly(glycolide), LPLA poly(l-factide), DLPLA poly(dl-lactide), PCL poly(e-caprolactone)
PDO, poly(dioxolane) PGA-TMC, 85/15 DLPLG p(dl-lactide-co-glycolide), 75/25 DLPL,
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bi ol ogi cal agent are sequestered or encapsul ated
W thin said mcrostructure. 50. The nethod of claim

waoldosiigse said mcrostructure i s sel ected to BOUT/GS2008/060671

55.

56.

57.

58.

59. TR

60.

61

controll ed rel ease of said pharnmaceutical agent and/or
6565 IDIEP TG, 06 REPLGGEMC p@(triffintylvattiooate b p(CPRSA) pely(1,3-bis-p-
ere ﬁal d m crost ruc@urce o selected to all ow
( X YIRFPRDE COFeRAL| P Hﬁar maceuti cal agent and/or
Thrgredhodaf ¢ 1pims

active biologic agent, .52 The nmethod of clai m 48,
Dt iRk dep U T BHICE Yo
continuous rel ease of said pharmaceuti cal agent and/or
The mothwdsif éllagiscat 3 egamrisingsiepayingt. a5 G or dPAiayeus,
where said mcrostructure is selected to allow
The hetidd of Glahsade3 ofheraindajdHayamesuprissaltcagterdrug aufl pelymer

1act i ve biological agent. 54. The nmethod of O ains
4632, wherein sai d bi oabsorbabl e pol yrrer is selected

T%%ﬁ?(};%fggp%ﬂg% W Ot dg@ Pi‘aérstp 5%/ %\lp{; téz;liy%of poﬁ/mer and the

perg,mem VexQkARktREAty ﬁ@ of8Rhd5 DLPLG
["Act i de- co-gl ycol i de), 75/25 DLPL, 65/35 DLPLG,

ﬁ%ﬁgﬁ'&zxm@% 520 lv%(elie[iﬁ ﬁ&h g%éy @&%Q@{l@ %geﬂﬂsqufpﬁéé a macrolide

(‘car boxyr pr opane- cO- sebaci
nﬁﬁiudé»supﬁﬁzssﬁmmmmb dog. of C ai ns 30-32 conpri sing
depositing 4 or nore |layers. 56. The method of C ains

T8O nibthoduTUlhisd 59 vilRRES tHel igerdliie idPuurOuppdéssibe Al gatdiFises one
57. The nethod of Cains 30-32 wherein said | ayers

o BYER Plsreramyan. (i @-(rigremygthybrapgmycinggesrelimusg, 49r9eBenZy1

4R, 30-CH A HDandoy BT Rh el ifh, WONPIL(REE
mnﬁqxs:qtmﬁtya)}memyl-x;apﬁmg@n,afo-dmmyl-rsﬁamm 40D 2@ Dimethyl-1,3-
A o L A ST S B o
16%%“@3%&% Hﬁraky%ﬁa%x uhep mleﬂﬂfﬁrayaﬁfyei | 46.0-(3-

ppr eSSI ve dr ug nprl Ses one Oor nore 0

Hydpfmmronyl r4ph1@€@124&@(@ﬂbdtmwl)mbmmmn 40-0O-[2-(2-

I’é’ I, ?e‘{ Oﬁﬁépgirgpf@o{lﬁéégé igﬁ%%%ﬁﬁ}ygt}lﬁldioxolan 3-yl}methyl-
{n440(0 [2S)- Dstmm&@esx?m 11)§1gleapam§fnam@rqumcgtoxy)ethﬂ-

rapanycin, nmet h

r@aowuirm{gﬂ @Nwoilnﬁylopy)athylempwnwng 4@@%
l\&orpg}ﬁ'izl nol)aac)sté?wl:e -raparrpycm ﬂ% (H @(Npl%l 1<;1azolylgcf;toxy)ethyl-rapauny(:in 40-
oAf2- @Mawm'@iya@ilhgm@mypmirmm Bo-O-Beyathyl-39,40-0,0-

cln

40- O (3- Hydroxy)pr rapa
elmle@e(r@w@%)( Bﬂw Q hylrexy)sthybrapamycin, 28-O- Methyl-
t Roxy, i -
P st v —
02%‘8‘%‘3?“"3‘3‘”‘”?%"1‘% EOeP-(2- G\‘ﬂ\/l_leﬂtwﬂmmﬁm-@'
c e r ap i . :
Ve B RO h HHFBE ADLOAEehy R sbongapinpsthy yygpamycin, 40-
O-(2-Tolylsulfonamidoethyl)-rapamycin, 40-O-[2-(4',5'-Dicarboethoxy-1',2",3"-irtazol-1'-
yl)-ethyl]-rapamycin, 42-Epi-(tetrazolyl)rapamycin (tacrolimus), and 42-[3-hydroxy-2-
(hydroxymethyl)-2-methylpropanoaterapamycin (temsirolimus).

. A coated coronary stent, comprising:

a stent framework; and
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f hol i no) acet oxy] et hyl - rapanyci n

40- O (2- N-rm dazol yl acet oxy) et hyl -rapanyci n, 40-
wae(oga3mBivet hyl - N - pi per azi nyl ) acet oxy] et hyl - rEE§29081060671

39- O Desnet hyl - 39, 40- O, Cet hyl ene- rapanycin, oL i

( 26R) - 2 GapBinlyyidrol Yier@of2ag vy biereinyy dseynart of sapapeicin is in crystalline

o 015 S LSRRG Ryt B BRI

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Thggg%;:@'\l iggrgkér&gf% 8? ﬁtlﬂl?rla )g_} g\?r S‘rg%csia%’ rapamycin-polymer coating has
' Y the coating is substantially uniforml
s AR St o cotng sty oy
digpe(s2d Valhy the rdppnewindedyingt goatiag.anmyci n,
40-O[2-(4\5' -Di car boet hoxy- 1',2',3" -triazol- 1'-
Thel cbatetl Ritcharyaspaity £ Caim 42 -vEgirei f thet ane 2o nydry respedableipelymers are
(tacrolinus), a 42-[ 3- hydroxy-2- ‘1N, _
selefipd m%gﬁwppﬂrgmﬁtgqﬁg-glﬁwgﬁ ﬁ[el]’lr%ﬁwgﬁ(ﬂ—lacude), LPLA
pog)i(ﬁfﬁ%hﬁal baUS)- cﬁ%%ly&lﬁe,amé COMAToXaSRNPGA-TMC —
onpri si'hg: a srt)e framewor k; "anda rapamyci n- pol yner
podyiatyicolideatretrgngthyend ealsmapsarRG AL p arrpelimJﬁ%tld%rpO-glycollde);

[ i ne nd the r VG Ne PRRYNESr WG deca-dl-
PR S anl B bieesor b ARETE S PRS- B85t o0
12&RRYEDOPENAaNC St-gRty(glcdldei ot inetiiatcaiatbonateeto-dioxanone) and

rapanyci n-pol ymer coating has substantially uniform
conthindtives theggod. r apamycin in the coating is

substantially uniformy dispersed within the
Thieaquaonety stepiodfyGieim ¢bwhensin the polymise iscWAI&RLEHr onar y

stent of Caim6 1 wherein the one or nore resorbable
TIROEGAPSRI Brciaty Sented Ciant 619 mhBte@lat least part of said rapamycin forms a

(pol yfl acti de-co-gl ycol i de); LA.: poly(dl-lactide);
pha ADapHR {FOI.ngOF MAES Ph%ﬁéAE"“B‘c%L §>¢, P BPBmE oo
pol y(di oxanone) ; PGA-TMC - L. .. o all
ThotaaBgl qpewtareert e Glaimed hyyherrn said FRAmYEY:is pdgast AP crystalline.
-pol yfl -l actide-co-glycolide); PGA-DLPLA - o :
Thotogtal coremtry stentad: ,Cgmyt@] , iv&d@)‘e’m saql papeynuCIA.is at least 75% crystalline.
poly(l-lactide-co-dll|actide); PDO PGA-TMC - .
TROtoH @l aoteiary stentooftGlaimes hythern said bapaatyeinds adicesk JAgriaystalline,
and conbi nations thereof. 64. The coronary stent of _
ThS 8bdieBeokoire Ehtoftd18inp6l, ywtrein saib GdfathyRinGaat 1§8st 9¥Hecrystalline.
coated coronary stent of Claim®6l, wherein at |east
TREESat&H oAy 5RREIMThih 6 D Wikeréin Rdld $£paBBRAY 8 kelehst OBV oorgstalline.
or nore phases forned by said polyner. 66. The coated
iy h 841AI o lyiddrds 4 AR MwbSr more
TQ?E‘?@%{S%OI%@? %:tf {/hfsct)fgll:ll [ ne’%%%r%%e p‘cE:bo}’gll?éed coronary
polyarts. of Cl ai m 61, wherein said rapanycin is at |east
75% crystalline. 68. The coated coronary stent of
TE abdreddarondie sRhnofGlaih 7 Bpetreyein said sniaturé efprlyrsedsiorms a
crystallLine. 69. The copated coronary stent of Claim
continugpthlen aroyad Halﬁﬁﬁéﬁﬁ’i?ﬂ’ﬁ‘n?f%‘nat | east 95%
crystalline. 70. The coated coronary stent of Claimb6.. )
The codted edranarsisient aifalaie i b Wherglp spid4¥p 05 ¢ PQIVSTs g ntimately
71.. The coated coronary stent of Claim1, wherein said
mer is a mxture of two or nore

The coated coronary stent of Claim 73, wherein said mixture comprises no single polymer

domain larger than about 20 nm.

The coated coronary stent of Claim 71, wherein each polymer in said mixture comprises a

discrete phase.
26
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76.

77.

78

79.

80.

81.

82.

83.

84.

85.

polymers. 72. The coated coronary stent of Claim?71,
wherein said m xture of polyners forns a continuous

WO dosi1zmndund particles of rapamycin. 73. The cREER/E82008/060671

coronary stent of Claim7 1, wherein said two or npre
Thealoyiwe ksroaney stent ofiitashy7 Spvkendin distretd phases farmgd by saidpolymers
. stent, of C ﬁ%m 7%, \A%erg)n said m xture conprises no
in i ApiXtusepre JreerfSan 0P 198y t han about 20 nm 75. The
coated coronary stent of C ai nrlscél’ vvhﬁrei gqea h idnol
Thecstogied cofonanyient of (aime/ Se WRETEMEECTE BRases r@eat‘?gs?%‘. P ymers
. - f daim75, wherein
in L8 n"f&ﬁ%@ %ﬁg%ggp@ﬁﬂ aﬁ)gl? E@nrﬁ

I'scre or me y said polyners in said

. T@éﬁ%ﬁﬁ%&%&)ﬁr@} {flérg ?)E‘ 8&%1%% 13?@%}%@%}[@3 in SAEstENHEY shelf stability

n I'm I screte phases
off201dA8B Bynteai d pol yners in said mixture are | arger
t han about 50nm 78. The coated coronary stent of Caim

Tlooal@ORInAry ABRABY Cldimi 61, SAbtislapithydiAsn sid lehtfhas a shelf stability
stability of at least 3 nonths. 79. The coated
ofcwteastely pogthent of C aim 61, wherein rapanycin in said
stent has a shelf stability of at |east 6 nonths. 80. .
ThRh@atdapeshacostextaf Clamerlt, whired mpanpain insid sient has a shelf stability

apa in in said stent has a shelf stability of at
Oflraég‘?fny%mﬂ’btﬁf'hs . 81. The coated cornoray stent of
Claim6 1 wherein sai.d coating is, supstantj all
Thesebpd OB eRiS CLB S EOF B Ay oRb R Uiy cggformal
wherei n said stent CEr_ovi des an el ution praofile wher eiP
Tabentediovonasy spdhnl Gom o Wﬁ?&hﬁ%& ﬂﬁeP@faYlaf’s_e%’l pticpageiile
wéﬁ af L &hut 119, (OIROT F?‘% df ‘?aﬂag‘g}cﬂ'ms gﬁltécf‘at ek B 8@t thdRBposite is

siol"ogi cal” cond ons, out 25% to about 75% of
i Rasd (i Nsubjecelindes ghydiologiell c@nditidng bbext 2508/ otaboutstith of

100% of rapanycin s el ute t e 8 The coat
ra@%ﬂ&ﬁ%@@é%\f&& erad ot ?O“%H%\ngﬁ?‘ﬁ 1@8%0"% pRARyCITS cfifled a
wggg/gl des an elution profile wherein about 10%to about

oof rapanycin is eluted at week 1 after the

0 sjte is | d ' . .
THRFRRS) by LR A0 BHPBR MR e i ot
whaRaMboun 1 0% t6 hbdue 0% ofwaetm R imis dludxbattw SR % aftsr dsmemposite is
100% of rapanycin is eluted at week 10. The e
irgpleried & » exvgrekeder P iBERaL spadiREn P AiaisrorE PRk Of
rai)taﬁf ?ineﬁ Sluflie8 webk 2ARYIbdut 56% toALSQABY, SRABRIMI AN is eluted at
teﬁ/ , conpri sing:
week 10.

The coated stent of Claim 61, wherein the stent framework is a stainless steel framework.
A coated coronary stent, comprising:
a stent framework; and

a rapamycin-polymer coating wherein at least part of rapamycin is in crystalline

form and wherein the polymer is bicabsorbable.

80.

A coated coronary stent, comprising:
a stent framework; and

a macrolide immunosuppressive (limus) drug-polymer coating wherein at least

part of the drug is in crystalline form and the polymer is bioabsorbable.
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87.

88.

89.

90.

91.

92.

93.

a stent framework; and a rapanycin-pol yner coating
wherein at |east part of rapanmycin is in crystalline
W0 200841318l wherei n t he pol ymer i s bi oabsor babl ePCB6S2088/060671
coated coronary stent, conprising: a stent framework; .
Thardatad seot of Gldisn BFmvimosin pha wacsplide immynesyPRIpSSeslss sRIppriSes

ti i i i
SR T AR PR ARD A o
rapangycsR AbaOL(SLEEYHroBméth A ien Syl -rapdeyodi, 40t G¢4'r@a2r ol i de

I MuNosu ressive drug conprises one or r . f .
Dihmny@hﬁ%bmybrmmmyigr &&ﬁﬂyﬁ-lwwaﬁpﬁqﬂ&ﬁ -&,Z-Dlmethyl-l 3

di@%"?@'@ﬁ%@%@ﬁ??‘@%ﬁ%gmﬁﬁ(4',5'-.I_>i1:(;d;c»gpent—z'-en-
H{icﬁbi?ﬁféb%éﬁ;gr&ﬁ%&ciﬁ'4t9b'3[>(§§)92<,wﬁﬂfeﬂ%r'1di&fblan-§-yl]methyl-

-yr)- rapanyci . ) . L
I‘aliigl?%ﬂ%giowqfzrﬁii@)bﬂrfl@@@?"rprdgghyg:‘tﬁpmyan,alﬁh@y@wﬁ?etoxwethy
ronE 5 AOR) AR QUG HEY PR b AT il 48: DA2-

LAENLEL SO YheLRBAM @R AMVOL(D-N-Imidazolylacetoxy)ethyl-rapamycin, 40-
M%O F%S)@Z-%i 11rfiitgt hgl di oxol(an- 3-yl ] net hyl rapanyci.n

04Q{N-M@ﬂJS)'I:'&lIJ@ctﬁZW&_ﬂ@tWQibyl-r;gpgmymn,a%@a%smet 38(3-0,0-
LSS DRI a0 s G Ve

raﬁﬂh%ﬁﬁ) A5ES- @ Whihdryhyly- fpamyein/MO-0-(2-Acetaminoethyl)-rapamycin 40-

40- O (2-N- 1 m dazol yl acet oxy) et hyl - r apa, .al n, . 40-
Oﬂfmcqwmﬂwwl}df%mﬁ@ﬂa‘l@r@/‘l@'&%‘é\{%ﬁﬁ"g‘{‘ 34°-F apanycm

39; ] 3 - L 2PBiOx f PG Snfinocthyl)- in, 40-
ylf gg%msjyyﬂﬂﬁl%ﬂégﬁ%’% Rtﬁagglﬂgt hyl -'r apgorre;cllf %rapm_lycm ‘
02812 1)etillyantdeenyd)-rapas it {ROAR (Ao dhigarposthgrand/ i, H; triazol-1™-
y%%&]&%é@ﬁ?%%ﬁﬂﬁ%{-d%ﬂa%&él&ﬁBag%g(%siﬁ’(tdégfolimus), and 42-[3-hydroxy-2-
OSBRI M BT (emsioime),

40 0O, (2- Et hox r | apd . i ) e drug |
TEf r(‘c?a_tér;% 0>1/'?I§allj¥ ¥t§1§1ra]taom %lél?ﬁg y W%%ég% ?%lgr‘lr?/ E:l’lﬁl%’ﬁ{m@ nrﬂmuﬁgsuppresswe g1s
441820509 crdstalBhe. Di car boet hoxy- 1',2\3'-triazol- 1'-

yl)-ethyl]-rapanycin, 42-Epi-(tetrazolyl)rapamycin
Altha®b® k‘dr'ﬁ#@aﬁn?ﬁ@oé@d ESrohaes@xy ednprising the following steps:

(hydr oxymet hyl ) - 2- net hyl pr opanoat e] r apamyci n

( 6Bl Ffikes RobdintboRhalsearRaMwOrR! ent of O aim

85, erel n saild nmacrolide i munosuppressive drug is

ggfgbﬁlg@ta mLdifd o sSive _(ﬁnﬂ%}qﬁ@?g{tlﬁ'&nﬁp E‘gﬂ?? loRdheéstent

coronary stent ne'prl sing t eps:
flafmewoel Wherainsit &dast jesisofahe drojgas in crydtaltng fommsnd he polymer 1s
framework; formng a macrolide i Mmunosuppressive
bidabsaiableir ug- pol yner coating on the stent framework

wherein at | east part of the drug.is.in.cr staléi?e
The methodd fHapE? yhemein the macrolide 1s deposited in dfy powder form.

The method of Claim 89 wherein the bioabsorbable polymer is deposited in dry powder

form.
The method of Claim 89 wherein the polymer is deposited by an e-SEDS process.

The method of Claim 89 wherein the polymer is deposited by an e-RESS process.
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94,

95.

96.

97.

bi oabsor babl e. 90. The nethod of C aim 89 wherein the

macrolide is deposited in dry powder form 91. The
woretobosi1af Cl ai m 89 wherein the bi oabsor babl e POI/ysa9ns/060671

is deposited in dry powder form 92. The nethod of
THelradthoBSF Glaim 89 furtiive cpropyising sintsridg padicoaithghndancandgps that do

el raY g rBehyofho LRSS 0a The

of _C 89 furth t
TR SRR e e B on

or WP&E bY ra%gﬁ%fﬁgrm@ QN cﬁBx HW}Q‘H Gﬁgrgﬁﬁ}us)-rhﬁ—o -Benzyl-

m 89, ereln e nacroli
rapmmm%@(@&iydrexﬂnﬂgylﬁmmylrmwm 40rO1idr(@ ., 20f

D@@&Z%&Lﬂ%@zﬁ@&@@% §¢¥)a%\ﬂﬁ/%m%yﬁ%‘o [3-(2,2-Dimethyl-1,3-

didb14a- (S) yll'MSjrBB)ﬂei?-tl Dy-HRRREM N (2ErSCdmO-(4, 5'~D1hydroxypent -2'-en-
40-O-[ 4" Di hydr oxyet hyI) benzyl - rapanycin

I 410-@9@1@1:1 49'@Wﬁwxymc@¥ffg‘bﬂ(lﬂlnﬁﬂﬁ rrapagyciy, 48-0-(3-

B e

H)]droig)kﬂlbﬁﬂémyptdihamycm 40-0-[(35)-2 2-D1methyld10xolan 3-yllmethyl-
dr oxy) et hoxycar - bonyl net hyl - %agy R
rap;gn:@.uq 0- (ﬂ&) xypg.wa Hrrﬁpamycm, (% cetoxy)ethyl-

faﬁf%ﬁ%‘& ipe? ﬂ%if‘iy‘if(*tpﬁ?%l"yéﬁ&ﬁ‘w%#%@é@ phae
llﬁo)@hdl@t}l]mhﬁll-ﬁpmh?d‘in 30y} (a-yl daagighayetbry)ethyl-rapamycin, 40-
Oi%@cﬁ}: othx Lglt B%@é{h{;{ﬁ%ﬁ? idx E?Eylnrapzn;'cm R %esmethyl 39,40-0,0-

etﬁy@rl n&}% abhGR! (28R b@whﬁhwﬂo @%@%Wﬁix?)eﬂﬂ@r@ah%mﬁi\'h@-d Methyl-

acet oxy] e - rapanycin
raf @ @if A NO-(@- mme;m:@pmyqlm HHO-(2apaetpwineethyd-rapamycin 40-

e iR b RS SO PR Ll p apamvel n

yléa?rﬁgﬁlozgﬁm@bw fain ik, %@YﬂgﬁEﬁh})ﬁﬁdMon R\ﬁﬂﬂb’fﬁh}ﬂ) rapamycm 40-
Met hyl rapanyci n, Am noet h -rapa

040—Tblj12ulmmeﬁ0é)t tapm)ly¢lg{fm19dﬁr(4’450-char oethoxy 2',3'-mazol-1'-
yl éf@ I\%g o Icﬁ}gt p1- 3%0186%%9%%1{} (tacrolimus), and 42-[3-hydroxy-2-
( Hﬁﬁ&ﬁl@ Hetlgligbpatiotelrapmiyye (tamsirolimus).

0- 0- ( 2- Et hoxycar bonyl am noet hyl ) - rapamyci n, 40-

The faéthd@ oy Cin BNAE-Sa O B ﬂmf@@@dfb@dlél polymers are selected from
[ Di car boet hox 1,21,3 -triazol -

PEGMPPLYH(G‘FMWWM@BEQLRI& rraef(y(cyrlywtaigbrh&hm pol)y(l lactide);
éﬁ;‘%&lﬁ#\%ﬁo F{Eﬁ’ (g%régé%‘é)at < Prx g%(rj‘ry_c poly(glycolide-co-

trih SRR A akBHSe); 1&§A-Uﬂm mepbigd- 1@&1@@@(&&&@ mmmm —
or nore resorbabl e ynmers are selected fr

p‘(lw@lw@adw%h@@hg@yEBLMB}PL@WLPM(II—E@PW - thlfae?DO-PGA
A
vaf Bolgggag& ldg: %sggg@%ﬁ%bo@ﬁu&dy&%bﬁs PDO -

t t hyl bonat PGA- LPLA
Ap“ﬁaﬁy é%P POt T GUGPEo! i oy : PGA DLPLA -

pol yfdl -1 ac&J de- C%Q' ycol i de); LPLA-DLPLA
pol y( | Sk GRCRBINI - [ acti de); PDO- PGATMC

a first layer of bioabsorbable polymer; and

a rapamycin-polymer coating comprising rapamycin and a second

bioabsorbable polymer wherein at least part of rapamycin is in crystalline form and wherein
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- poly(glycolide-co-trinethylene
car bonat e- co- di oxanone). 97. A coated coronary stent,
wewpnsgsng: a stent framework; a first |ayer BET/US2008/060671
bi oabsor babl e pol ymer; and a rapanyci n-pol ymer coating
the firstpuyreri ing shoapatsyding poipner addbnsechidpiywebists fast absorbing
ol ymer wherein at |east part of rapanmycin is in
den@Fystalline formand whereinthe first polymer is a

o T S B T S GG DL ATEE g e it

a8 Wit 4R SR i gnorlag e S Ao i

rationdf abow YO B0t oy S0yider is a PLGA copolynmer with a
ration of about 70:30 to about 90: 10.
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