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second end of the piston nenber. Preferably the fluid
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Preferably the fluid outlet is formed in a nozzle.
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further pre?%rab ybp OVIdedm% Sl?% IIllégrstf)and gec%ﬁgcrognle
regionsqmﬂhgch may be annul ar regions of that groove.
e sealin in in Preferably
nEhSbERinky WRbRERT e S diteaR e RAe ¥ he. ot i on
Of Thé @le@ﬂr@{g@ﬂteﬂ%’@@’(g fs8ls8d hy 8n bffe@i® Iﬂﬁﬂ@' doafdhg Rhﬁromote adhesion
dosi ng chanber. Preferably the sealing el enment
adbfmve@n @@@wtalwmnt gurfacaaoe ﬂ@mub@rqu@rheoomr@qr@namwﬁ b¢ clentro-grafted
h h
30t g a,tm i gnaf)]rpléer k eﬂe\ésg Ittgabntdc r1ed Sfi?ﬂ%(% qu% I%lgug polymer being
sea&plﬂag qih%”ﬁ[ﬁseq&nﬂq:)b@yﬂlﬁ bbmlngem@d cHBRAC bné edrabhio¥® therapeutic
to the piston nmenber to close the one-way val ve, and
(i $9MPpRAE M Proyider plarmpcaul pal RspRRstes 1@ hadrugelyHag stent. The primer
manner relative to the dosing chanber, for filling the
dosi ng chanber, causes the sealing elenent to nove in
the first manner relative to the piston nmenber to open
the one-way valve. Preferably the one-way valve is
carrled by the plston nenber for anenent theremnth in

LLLLLL o S -~ . 1



val ve. Preferably the sealing el enent engages the
dosi ng chanber, for instance on the wall of the dosing

w@barmhersss Preferably for sealing el ement is arpemgpm07/055843

10

15

for sliding novenent on the dosing chanber, for

exanpl e sealing sliding noveneng, especially on

movenent of the first end of the piston nenber in the

first manner. Preferably the dispenser is configured

and arranged such that:- the first end of the piston
meetbeiro-grlindvedsling (40fs iam & Heidee rlzﬂtwn@n ebstifapes narad forgagic polymer

posi tion cat n.the do

Do iingh Wit el b TeRaRbeR ERARRTRyd R AE SR e
nHEIé@fro-ngaﬁHhé frehsas@nslldvasdovhient Ecﬁldﬁﬂgeorftd) (Hetsurface, giving layers of a
position,when the first end noves in the first manner

f r G tame of NaBeMBISEH 10 bW dwadigds phaarwedier. prskpanogetric control as
fl 0

ol 4L 800051 10 SROTRED 1|, QLR Lokl e s pmuan
t hEquthldi‘Blbreeﬂhd olyesl etlectra» grafted 1q9esi dré anifadm wid cénfbineal to the stent

one- y val ve closes fluid co ni cati on between the, .
doS1THGE-c dfbetlcerugiaHed a?oatlégmoﬁ%hqrmdé@ppmrﬂw@ e le is itself
fi | [

ol PR 8) ok on PG o AR ilifeotion, andin
dopartiguleth asrtaé)solu@}p umfednt mdougk therddkuigd aodndilarhination. As the

t owar ds f|UId out and en the fir end of

t PR SR RST MRV shpaTy M SutRhba] b oh cpiact cither with
t hgctd JrﬁMQQSQrédOQﬂufalth dnddrlvhap) 6M1tlgﬂl§'%dm®'lete recolonization,
t hr ough t he | east one inlet. Preferably in the

sebhd. ep;c)s@lt beth. tthie tlfluSr ¢lt pramearyofmpoengsi ﬁlabﬁaldrsmdeﬂayer be itself as

nmeet s nd wa, dasi.n anber

Ve AlBRar oier pEn R OReL0RTNC Y dlcufl 3/ goud be o
flhﬁﬂer&ﬂ@h@fulﬂrb@l@hﬁd‘[@ﬁ byERtrer which is in fluid

comuni cation with the first g}oove and whi ch opens

i NBRIEFDESRERTION Qe THIOFRGERS v t hat second groove

S a I r t r I

 SERLI Hon ARSI G oF SEGHALE LR il omk (Bays) trom o
pl6@ﬂmahpﬂhﬁnnmgbhEEGAhmnuvn the side wall at the

first end of the ton nenber ferably the f|

coRetlF éé@. %ﬁ%éﬁ&é@ﬂlﬂm@eﬂpkg&e afnglrg B%éVﬁrr \ﬁgﬁle j(days) from a
achi.aved z&a gogtlﬁgéﬁg(m,(qgc%gg) sl ks, or hol es between the

two groove ASingle hol e may be sufficient.

20 Al Feenrea? shetytheHecfiond trelaast & ébomidnugraoey 8 tmy (days niram PLGA or

25

unttgfy‘groove Preferably the noverment of the
bi’e"Sealing element is in a direction that is
geperalinEwar ¥EtriErice 2018 ofrHNe PRESINTEYOEr PREFERRED
Preferably the first region has a first depth and the
seEbﬁ@OpéyﬂﬁﬁTﬁas a second depth which is greater than

e ferab ion_is.spaced
t auer oDt dver o R p1fine SRt 86 on mel han
t he secwmﬁnﬂﬁmm&Wb&yeferably the first and second
regions are circunferentially oriented on the piston

nenber . & AeEfeLHbcd Caatmrﬁssp@ﬁ%fwru% stengapmpwerkaprd t i on

bet ween r )
e AR R R o AT AR aRRELATHN cecro gt
curved. coAniog her al ternative arrangenment woul d be for

one of the two regions to have a flat base with a ranp

cr@H?PWQ APHROrE " deeper or a shal | oner base (as

30 r eﬂHé Gegh frﬁﬁe\;f&% aQiEQ@[ﬁ ébﬂ@l%/Q:fon{ptPﬁest Mhe 86 BS) In f)el}néhlar the stent

hird aspect of the preésent invention there is
pr teimdedrkacdrhprises di rsmendesrele@tﬂdpﬁmralthg geougosinnigting of stainless steel,

chanber , i st op menber., I t hir ou

1 O EChapta Bh® By ERG P2 S or” M G bTGsRY GpacbhS ianium, o
conveying fluid fromthe dosing chanber towards the

fluid outlet; wherein : the piston nenber has a first

end that acts as a piston within the dosing chanber

for: a) punping fluid fromthe dosi ng chanber through

the fluid condUIt tomards t he f|UId outlet when aned

Y - o, . . I



present invention; Figures 17 to 20 illustrate a
sequence of operational steps carried out on another
wepdodi4zent of the present invention featuri ngpemariver/ 055843
alternative seal arrangenent; Figure 21 shows yet
anot her alternative seal arrangenment for the present
i nvention; Figures 22A to 22C are perspective side
views of a further fluid dispenser, where Figure 22A
shows the fluid dispenser in a fully extended (open)
posmabbnblan@mﬂtgllﬁr @028 sariable ddpgoarpeible waloyiak hang & eembination
|spenser inits rest and fired positions;
gﬁf 23A to 23C illustrate the assenbly of the
fImhgeﬁbﬁggﬁgﬁéd@&uﬁggures 22A-C, Figures 24A to 24C
are cross-sectional side views of the fluid dispenser
of T glastessgrpiad Eyienwtks ap @maglh@ianemu%r for thetupaprobipdgagable layer
po t ]
5 éd h'ng r]?% éll%%‘%@g é?CZP{ ?n%? (? @ e‘ﬁ{ ﬁ% (E) d&%?@éé‘;’@ger Elgg% grafted primer
Fl coatiag 1822umﬁori&ﬂlasélo%mgaﬁerthapp&éﬁhblgxrarthmgﬁﬁe ietween 10 nm and 1.0
Fi gures 26A and 26B are re pectlvely si de views and

cr BBt PHaYak jaglickngtts befivesn dils ipin atfe Qe Mighony feore particular

f 1 gdededi PEERRGhd @6? RinggL&sa a“gcktngssz%lc'ﬁ' 9 Wit tl%l?ﬁh@ﬁﬁlmmum radius
27B are respectively perspective and cross-secti onal

si decwyvatws redchable aaanyspmhu aighejtemsntlact ntalyensuru ithcht the coating does

di spense Figures 22 to 25 whic nts th

10 0 SR o e bR eeTRa  Bb3e e Cpfir oL aycliny Jisg cracking and
ar gelf8TRAGH | yﬁlmo&%@ﬁs&t ' \éﬁyn@é}d la%fef-kssaﬁc?%b@n%quﬁ' de not better
views of a forward seallng el enent’ of the fluid

d| @p@hggﬂtlm thep garmdess 3zek BM35 Futthermosg, |tbkalhﬂew fap ghacgoagafted layer
\P ng %ﬂgﬁlglngeggogtrglgg f goLg S tér?s';_\%rsopegl% | Qi] 3R e cures a good
pefeslﬁefcbin\éﬁt aNadHeE8 SofShe tuppaablo%gi@dasbueemelofth@kﬁ&b Mnterdigitation
housi ng of the fluid dlspenser of Figures 22 to
15 whbetwean theitrglnplyraeres kseys tIRdh fﬁl%ﬁ&?ntﬁ‘?@#@é’ﬁ Oéfthq:iwé@rﬁé@f the electro-
26 aﬁed Eb WP Ss g’agotl ﬂ@gn ﬁlg?ha%rg 0%%601%%2153 ﬁ{a}[n polymer which itself is
perspec e and Cross-sectional side views Of
st dppet opahd badis of theHeadihg ankd ﬁlmpaﬂsédrugfreléa@uwh&h%e desired: the
25 whi ch f I i ch
trrgglﬁcfstgo -gradte ggg,g{?‘;’ ﬁg(ﬂﬁgrre uld Supp ){ and@g\%ﬁ I (r:;@gtieélymliscible to
angon%glﬁtéaﬁegoroﬁslﬁﬁ%bé’ efys %ﬁfep@d%& '\M%na@% the two Ii)ol mers have close
cross-sectional side views of a nozzle of the f qu
20 di gpmhmord-ﬁlld%bgmdq;grazmewre, (ZBNhﬁma:th)l‘eﬂnt df ongal of thopolysiers is at least

on the, st |on of
o & SURGEL:, BEplrst el o fldhis Sostiaing: i i Sar g flRetro-graficd
anfol3hBr %Eﬁi@fe%l}acﬁd%ﬁ ltro@ ABRRT pbBIMNERE kKhdwh REbEBBhAGRible. Last,
thereof; Figures 33A and 33B are respectively
peﬁ@pﬁébwlveﬂe@n@ncbeo@@al@é@ Vicosladirasgrgding, dusmest plymers obtained via
carrrl gr II(‘)FBTTJ% lrl’l Iof cttlol}learfel cli qjlgl Slf%ﬁnasserl olfICSI:I uXrl(?SS %20110 monomers
SPMH %% 8 qa mounts 1%e nozzie o uresy

25 31&1@rgij’iﬂg 3121g (ﬁiegiﬂﬂgep?olﬁﬁ&lﬁalﬂldn34&§r@1ﬂ3ﬁ§@3ﬂéﬂhﬁerylate (p-BuMA),

views of a valve element of a valve nechanismof th

f 1 poly- dYisihahdethderyiptgu M) 105 Q@yﬁﬂﬂiﬁn@m%@tqnﬁ (p-ECL) are
th r 3
ar DB R JAPhP, Shullo Bl 58 ALl 38 iR IHIE dydrophobic
Vi mlmsohmaaribn @ob-HydnsgEthybMetlivecrf/latd @-HEMpONsen interesting polymer,
[ res 22 tq 25 whi.ch inserts t.he nozzl e of
pigablg Y gociipgergBingriogiceast % 36R g aBaalee matrx.

30 r e@)ﬂfé? Bkgéﬁicyﬁlﬂ‘? %&%ﬁole\’lﬁi andre gﬁﬁﬁqgsﬁﬁwlﬁaﬁére Sn'ofj@f “real” polymeric
views of a cap of I"'uid di spenser of Figures 22t
25na/tmec tamipuvirg eﬁfwletnh erlmr ryhoUsi refeasd milrgu ties 18219Ac&e for ‘poly”-

ol P o b G e SRR e el Bl m sats n

to 36 showi ng the sequential advancenent of |iquid
therewithin during primng of the dispenser; Figure 38
corresponds to Figure 32 showing an nodification to
the swirl chanber; Figure 39 corresponds to Figure 25,
but shoms an alternatlve tip seal arrangenent for t he

s o o S ~NSS L ~ o~



The fluid dispenser 10 conprises a main housing 12, a

pi ston nenber 14, a nozzle 16 and a spring 18. The
waepiorngt3s8 is for biasing the nozzle 16 away fPOIEPBNT055843

pi ston nenber 14 out of, the main housing 12. The

skilled reader will appreciate ghat the nozzle 16

could forman internal conponent of the fluid

di spenser 10, e.g. housed within a di spenser casing

(not shown). The main housing 12 has an interna

capdrtiulath 4tandedpheay! élad@wmgtetrhf&mﬂye rbop@e, Mhdhe diosi pyrface prior to

cyfﬁr%?f%‘s elﬁar%él%at%’ég]ﬁeé’ﬁ‘en éaz88’§,“rnh§a %Rﬁgg%lablé’c?ff%rmula‘{ AN,

t hKs iRavHidC Ak adpr&sdhie din iyt gﬁf)@p’ rﬁﬂv@ltﬁ@bﬁﬂy AgphehAndSip, X represents
whi ch neters a volune of the flujd for dl spensenent
f r hinipe adyagiieacesty sdectegsamenaugalagong sylpbaey ghosphetes, perchlorates,
e t
S gt b as W T Bph ol fSind i1 WRPVAL S'BRbrional group
cr abanmdgddusly. selbedliamorgenitel Hydaixyl,i thtl, emého? Zarboxyl, carbonyl,
however s small er than the. dia er of t dosi ng
c h%ﬁﬁ‘ﬁe?méjlﬁ cyagogalk i fnctippalizctl st PRRY 25 ?thpﬁ@élzed phenyl.
pi I
?%ﬁ@le@f?&lgﬁfte&‘fa r ’1{1 %ftf;?tﬁo a?thﬁIAWl gt 41 &gtﬁrtgﬁéﬂaqg a passwatmg
of be¢hagiopi stdblonkenthe relgabeiod hadusompllabwnsl ¢a the blvotlilew or in the artery
annu 24, 26 ar.oun S C|rc nferen
10 \; YVH@S; éwg%ﬁ}?m? ?leiﬁ,%@g éurﬁafe %Ryyﬁae g Ofy 41e Elbou@gt tog‘@n‘mbute to
POfHetihifREE (lhMndation TNRSE bPtHd 1AESARBon 3O1HRX¥AQNL P @Y e blood, which
the surface of the first” end 22 of the piston nenber
14isgam eég:tltObyt@etatdlumemgé}@n@fepmekﬁsﬂh@pmlgk @’ﬂdlﬁ@tﬂm‘eqof any metal until

thgelfnSte g%lulhlﬂ%urgzls rfea%qﬁé g é)tag{hcu ar, n)é[ 1F ?&ervg% a 8{1 lghgnudmal Cross

pl §dcﬁ6ns)/\/|—t tab thé QhﬂB@dsQ g)foh@ﬁiﬁ@d’ry 2QallsABf ah@ietdcdd-grhfied layer and
i npose a punping force onto fluid within the

15 do§n<>ﬁ@gr@¢aé>|lﬁo@ﬂthz@0 duug) heansh f dhe prdvare alwapp yaalleg;tha those of the
t

5 Zﬁa(r? leéteﬂtgﬁ’] %f%?l?% n%gdneg)zi!ﬁgflggg é‘X@l&sr{l% T;] ne ﬁlhﬁ@hﬂ ﬁgﬁi this result is

i nthe donéirdasinngf ehatrbes oBervél dlhethd 28 slajplrahbntdﬂddy, nn which less

the mddle of that end wall. That le is an entranc
oMBAFBR! A1 SN e EOUs] Ble %P@r?gecgorﬁfg ted p-BuMA
t h%&f&ue{s cohBARdNo He ]§1b1§ @ééﬁﬁﬂ MBEHET | dh 12§ha,t fluid

conduit 34°is for g flurd fromthe dosing
20 chhm:remlzcﬁiumnmwfahé irmenhcm ﬁme&is@rcegﬂaftcm bybieis bdkﬁie?gradalbie itself, and

upo uat| I.d,di.spenser 10
é‘&%ﬁ?&%‘iﬁ? %f’ a.saf ° oﬁhe Fat ﬁﬁ?z fhg b eg?&&%’&ore cic layer has
arggpgwmﬁ%m@atrance hole 32 in the bottomend 22 of
the piston nmenber 14 is a further annular groove. This
f ulhdh ekectammf@d lgyes de aur@nﬁhmmlm@ (a5 thaomberssibiant) effect and a pro-
g; geuax ne; % gecgl (éﬁcaet bOt ; ocf'n gﬁ%able Iiegetﬁ‘g]erergat alg]afzé(tm?egdﬁrg&otmn of the
25 Ci polifaditidgr a@ﬂ\bﬁhaﬁoﬂ sf alcﬂvfa E@ ¢. Sirudithc s ortrdlfetafi@g on the top
second annul ar groove 26, i.e. the groove that is

ot Pkt dwecsonsuang thiodageidgblet ]@Wi’rerhé bofogs ity bas Rillyt gpappeared, the

gﬁ% aarn%sgnr OOE}‘fdrf) Iérgl's % § g@m@&a&%% b W&s%ﬁ%%vér%less continue

I ntuedepadatie ahd sdomtthe EC” shwllblse inatonemetnwith ehe shectgr-gafied layer. The pro-
single sI t or _hole woul.d function however
Th%eai'a&m&?a& Prpeed lebe bl ghﬁ YBlsvesied sutihes U dbe lgetro-grafied

30 anpybak ‘t%d%%i’a%a@l@ iapg Tllfkeﬁl% %@ffEétrig f@&t&rvﬁﬂi 9%?0s§hble electro-
non-return val ve 1 at the firs of the piston
megiaéed lager ‘ab1Ch/|sb¢ur¢smm1m rei@dgriidtiod by THEs wi dit horgler tehm.
annul ar groove 26 is greater than the w dth di mension
taken by its Oring 30 when that Oring 30 is
conpressed agai nst the side wall of the dosing chanber
20. As aresult, that Oring 30 can nove within the
annul ar groove 26 between two positions - a forward,
sealing position (farther away fromthe bottomend 22)
and a backmard nonseallng p03|t|on (closer to the

1 . o o ~ o . o



due to the piston nenber 14 noving relative to the
dosi ng chanber 20, the Oring 30 becones | oose within
wo b@7amsed ar groove 26. That i s because the raPQI/EPI007/055843
effect, retracts the base of the groove 26 away from
the Oring's innernost surface, gwhereupon it will no
| onger be pressed agai nst the base of the annul ar
groove 26 as well as the side wall of thedosing
chanber 20 - that second annul ar regi on, as expl ai ned

abA\féJ daypigitepbas bavarronduesctdd anstdesgrheldan EE@QVIBhEdﬁleHae composite

e hENE R ob g ctiglror s Ep 0 05515} SR fRTBSE o frtayer (150

asnihnh Bietcsadl Rab s FIGAITolyNectidetcb Ny cflide Whiod @4RRBIe release layer (5
fluid can ass through the valve 31 into the dosin

chafbeFhisg demwkl Sisbiphasy grat thapigdegsadpblearairgse layer gad disappeared

5 Zgg%!%: thg fést B V@erégr Om aea?s 1‘%6 ?Q(Wj (Ifl tﬂb (ﬁr&eé) r![gl'cltllsto ("I)’e%lonstrated that

be seen gure
I nfterite kbatbd adthi dflectthﬁgl@ftédi MegyeB @ndtnbldtﬂt:@ﬂaﬂﬁalé ﬂ@eﬁswire rfully recolonized
the O ring i n. cont act

surface of th the side
of DY H?é‘d%lfg‘% lig) geedln afﬁb%rweec% $1E? By b&&f@ﬁ@@ alYelp1s fhown 1o have
be; @ﬁﬁ)@arteﬁ% ﬂef"@ev‘}%egb Rt IﬁleeﬁlsstHcfttftﬁg %o@cﬁ réclaforﬁ%aﬁbﬁ' Gs 3R result of the
and e base of e second annul ar “regi on.
Ac mearaitioglof the dHectfd-griatied lagewsa/via witly bhet a‘nrtesy gajpblood Bowhe
r 20. n the pi on ne 14 npves . .
10 o AT BREOT 8 81 S ercaBn i e ar o R ST s gtatstcally
30s11p%r1§1‘ t%mgde\l’elﬂ ih ttl?e (ﬁﬁﬁ\ﬁ@f ituS@H d)fr!ﬁcd?lﬂ%sfté Qplaayéls(electro grafted
shown in Figures 2 nversely, when the piston

melatyerr +1M0dﬁgvfe:k§tb19pma¢rdmy) rrewvémqhvé&eteolstm deegs instgle the biodegradable
(r:lgrnerlréo ayﬁg ]%gglatccorﬂﬂl%atg) ts 1nven os'éggulggsl ltile tge 1r§errup ion of anti-
Wi bllatem bogefapy Osbnbyifithahs k1hiﬂlzﬁfﬂatfoﬁa@€rthet Etentotlﬁdnﬂlg to a better
30 is nmoved between its forward and backward positions
15|n“*ﬁ@ngﬁ@@VEYEé?%lnply by the novenent of the piston
nme
coaneipthfist B 4 KEedotheaBE (0T PR Geet HFific proteins on the
dosirfage (}hﬁll’d)ﬂlboréﬂsthﬁtrhehghomhe te be eclavad ko ﬂnfe préyensios o Hige surface to
chamher 20. That . entrance point (s |ocated a fixed

di SR o FYEnslimBalsoRolif dAIorPURy- SEVerAk PSS Phgnacromolecules are
chpgher E t S e -
o, t(\?/glagéngﬁl(s)fd& fo%tpm% -glf‘%tét %]ic?pgsﬂgg%agny @tl‘ﬁDgS PC (phosphoryl
20 di s@éms)srba&qdopolefamm fand | maret perteradly imaeroniddecuhest bcaedlg zwitterionic

b oE e, gl -ERulfBY 8B EPHRE POP- TGS EEo L pretiore generaly

nojigafhst ABVBMATy: hydiédhoBle MRfa¥é. nWhﬁthﬁ%sedp(%fﬁeﬁsehaQe in common is that
di fferent dlsEensenent vol unes can be provi ded. That

vatheattican vaiyghttlche ibeny evesdctbie fimglien meonehle Entlitaindbe bonding of
p0|rr(1)e1 é%génkgnt | ocation, e.g. in the factory, or
pprow&lng ARGV eabl e/ vari abl e position for the
25 enIrf e Poi déctAsgraheiayeh doulbédifiofdllyedbd uhdd¢ of such anti-fouling
extended, rest position), the piston nmenber's bottom
en@la@zlaISSaq long na thexsey alse kempafthlanéld the plorcmetioppcriteria enabling
Seco, o] I 14,3 e Eﬂ%
ng 5504, eﬂ&‘ga%c%t ﬂ/gt;ﬂ %he §el?ajgfphlélq (5)('8 %%l nlqnlg IJdlér t? lfalve acceptable
ant:llrditaboreMStamthbeﬁlameet Thos rdquotment Malatrengadeabeyr ta tharproperty the
be d fromthe di spenser .10
Qv gra{f]tﬁ?‘ Do ket 010 ﬁo ffﬁq'lswn MRy el 15 1] iggrove the adhesion of
30 Ovﬁfé%’h%ﬁ bfo‘aegrakfﬁﬁé la gésto%é hebiddaESHOQE s{eﬁp @inbd 94E &3 have seen
3, ause upon conpressing thé piston
rreaihme 1 4thbaadhegionntd rho released owitng pﬂh}amrens Zﬁ)a,mltyhetemmmg from

onTaliel T i b oeche arafeck b Suish e S8R Bok e e polymer

dosi ng chanber 20 through the entrance point and down
t hrough second fluid conduit 38 and back into the
bottle, until the Oring 30 (whichis in its forward,
sealing position) closes the entrance point.
Thereafter the f|UId volune |n t he d03|ng chanber 20

o o ~ A T 1



the piston nenber 14 has been fully displaced into the
dosi ng chanber 20 so as to abut with the bottom wal |

wd0ooofi4438e dosi ng chanber 20. As the first annedBEP2007/055843

10

15

20

25

30

groove 24 is spaced farther fromthe circul ar groove
36 than the second annul ar grooyg 26, it seals the top
end of the gap between the side wall of the piston
menber 14 and the side wall of the dosing chanmber 20.

This stops fluid from|eaking out of the dosing
chm&pet&@ydﬂmom@l@w@cofs 2 véinypic srodymere e car ghusardobtained by

R Y A A T A e T

flAﬁiongnﬂheﬂlﬁﬂ%/vgér@OMEch%an' poleesh at hgectiorGhftaNBGdtAL mention may in
groove 24 is | ess wide than the second annul ar groove
26partipilar bg mpderehinyhaelymee, siahsas, GrraxagpiEg pplymers of acrylonitrile, of

t ' &%Ihaé! tpﬂél Otfgl?ét (_}H:%e?t{i%%lgﬁv & & fﬁ]l%&t la!tes' k?%'r(gggrl methacrylate,

npr es e agai n de wa e do

C hafrbeuyl %tl&m@ilﬁth eobh hﬁﬁo@fethﬁﬂlefhab@lat@ nsfuhyatroxgimop@lmethacrylate, of
24. 1t wll therefore constant sea

be?ﬁ(ﬁé‘@%?ft’lﬁ@s{ﬂ saP’E}’nlCr?ﬁKib@E mg aebfac 91‘4 - i spaepgand ffitsidegivatives, of N-
e R@Jm

flﬁ1 g%yﬁgl Ee a(%ggtn Eeﬂaﬁlg E’s: e%g{)tp gg’ag ontlgggv\h?&zﬁlt%ﬁse%% isoprene, of

maethy leoe sif rpgomydenes ofatthglehe dxidet ofmglktulbecatairingd: dedvable ring, such

5 Sbetones 4 1 GRECHE a0 egengl BBt mg T s GEREh of cthylens
or glgﬁcylr pa Sﬁnﬁ@%o@tﬂ&ﬁa&@ '}fdlﬁ@f‘[ﬁéés&@s}ta‘ﬁd @)6%%&1&1?&

bac ure airlock as the fluid supply i's used. For
exzﬁh@D@ame fdmscﬁ)émet bytlsetrogrd ingcandes Vows; p78meBsogopolymer, in

WO A-.2Q04/ 0 5 ttl |ch i NCO at es

PORAHR DRdv e, SR BubRL e RERRL Y FBHEMA  (poly
nOHydt@Xb‘dtH}@metﬁi@é@[aﬁd)ng ta@lyFn@ur/BuM@nd (Fbky sez@lﬁudhae@doyloxyethyl
42 of the piston nenber 14, the first fluid conduit
explasaBonishe hcoughivi heleﬁtaglty&\te)weﬁéeﬂwkmMé’ﬁ?dDMA/tTM%’d‘ﬂA (poly -

of t 4
R (R T L N s i S T
dosinnghydbidytpepyRi:thawerigepurtpe dnf remhddhﬁerdpstheg apatbelfilm is a
20, . yp through the first fluid conduit 34 and en

" nbigdigadire pl Y&?eéﬁfpgh%’é‘ﬁ’él%{“%Bﬂlﬂétprﬁ]@CtPB?’n%d"’ﬁBHa‘ttW@ (PLA) or a
nog&bg»&gadIg gpf Guhd di spensement chamber 46 occupi es

?lre upper |nternal space of the nozzle 16 and

coAdhedes b’eﬂWJeeoyﬂhlerﬂdeqtnagrqimdt conting artetlid bpdegpadablenlayer (drug

- th dric rtion - is sized to | oosely
reg%Teﬂﬁﬁggwﬁ¥ F a]BQ"PShe pi ston nenber 14. The
SeTROGpRP btdd@gradam@ RiybOMBY adiéhd HELh itEedlc R £ AR tayer by:

serves to receive a piston arrangenent provided at the
secortd femohing? a gthemial hiosd owithmgind elecitoageiiedi fadympre (see for example

previ ously descri.be enent e f|

na 25 Bytban Gieues v A FBER b AedE e hed b WiSpreelne

| owere Cykérdy i ﬁlalth@célédu‘%fgrhﬁed 3{0%%{1611' RAGnICHE HERRRLETOf the said
of the dosing chanb ameter of the piston

arr angehiedcgradabtdﬂeyefemmmieemjpmzolaf ity frempiien omwideshdelectro-grafted

the i rBOVBHA 920 e "BMSLER Ander S ArcRg Y glasy o the sad

cyli ndrbleaégr@@btd %eh%&eafo@%ﬁﬁ@[ﬁ pEEAS SppIREfidINWEIIA 74537 and
that crosssecti on conti nues down to the bottom of the

nozzl e Y@Dwﬁﬂﬁzﬂﬁéﬁﬁﬁnﬁﬁ@ﬁﬁﬁéﬁﬁﬁﬁx%ﬁdlhe second end 42
of the R)ré’l%lg qh”ﬁr?tgﬁoen%lﬁatlonl %f Gl %rm b10 egpﬁ%l&pp‘?ﬁgmgr inside the

cylindric port| B ary nge

a subst aBét@ktafict Ydyieh @yl1ﬁtetd1gamfohomt&atgnagora1sglremacleto the fact that
with an Oing 48 in it. The Oring 48 seals that

pi ston Higaioharericriais @6 theataid bipdegtadablconglymengann graepRpr “reptate”
portion.In place of the Oring 48, an integra

resilient nmenber m ght be provided, for exanple one

that is noul ded onto the piston nmenber 14. Sone ot her

known seal ing neans might alternatively be used. This

second plston (mnthln the Iomer cyllndrlcal portlon of
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beyond the position shown in Figure 1 to ensure that
the biasing force has this desired effect. For

wezamphkessthere are clips 86 and grooves in theCT/EP2007/055843

enbodi mnent of Figure 5 . However, the restraining
mechani sm m ght besone known neghani sm such as an

outer casing against an inside surface of which a

flange 58 (see Figure 15) of the nozzle 16 may bear.

To dispense fluid fromthe dispenser 10, the nozzle 16

needs t mside tholpetesgedicd ddygt.iand maketdideasapne Hooi mgide the electro-

14, as sh in Eiqgures 1 and 2,. JThe .,conmpression.of. .

the mozSTRRCd GO O g PQRumeh & Lio8n rilipaP el P chin when at
dosi ng ghasheonBRurbisdUotint v RUBIIRG hgs1as bf 889 called radius
of the nozzle 16 and the piston nenber 14. This causes )
conpr es8i 8Yjaden phehesprlymgr Fyen theughgit ahsemewhad|relgfedste the precise
of this . 5Q, of;. t he. pi r .
O w1 TPIPEEEE0 s Bl PR e R0 F RO IR B polymer s
the out ekt b2tlel desedsmdllerithgn t1D0 snrhnkugdgadtingl thad tphasttde improved

the pistgn 14 punps the surplus volune of fluid in the
dosi ng ﬁeefeq%rorgrﬁ@% yedagntor bndickppihan %W‘FSH?@ value to be

the secapdpfeldt ihgstﬁ‘%A‘% ak e loGPo RS 15512%9 tlﬁ%gﬁr lta%eer is made of.

However, "once the sed non-return valve 31
pi btadigmendrers avaypassdsinteieclkent adhesion pdithet bibdegradable layer onto the

second fl ui d conduit. 6 38 t herefore define the
10 1ot B Ereped KD P iliehie dosing chanber 20,
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cont isNURGLARUNNGL thotPYGIEAL of the piston member 14
relative to the dosing chanber 20 causes pressure to

bui | @ ujpaswa wieitabititye(ifel bydtopiotic dhydwphiilok identisdl teniht2® the upper
of the piston nmenber 14, since the fluid wil| no_

| onger E@agﬂwggﬁﬁ’ YREHO R g R @#FP%ﬁ@éL%BW%t due

to the poan; EELULA Y@ ' ALOgaH thf1 Yt 1R i 1
t hr ough %%eéog#ﬁeft%%l%@E%ﬁgﬁgggﬁ'heﬁ%eg SE{Qt%F#pmeOd%¥MMbe
seal i ngpolymer operdat &sobtainhthérnel mitppligtagno anddw eb@uigh a temperature
Once the buin-# of fh jd(gressure I S enough, there

will bePEIsnEdieiue oG dn menber 14 that | s

suf fieCi gty (bRt QUBNEGPBF Qv 331tRI £i@ r@ﬁe@ﬁi@&éﬁ%bﬁypolymer or a
the spring 18 agai nst” the piston nenber 14. As shown

i n Fi gusadvent comtamirfeor dispersios ef thelseidpipptiomodegrinéiblelpblymer or of its

and hence the end 1 .50 of.the nipple,60, .t Vv, "
vy T r GmREn e Ry nireshe g idin R aPistg SOlsishth g e spposicion of
fluid optled dodlet bhudhrRpSMsA SRGufhEd 8f tht lelectr-BBMRA layer, at room
free to escape out of the fluid dispenser 10 through

t he fl ulcthpstaturet tg2liqeidd whidhcewélts the geatysgrafis@daysy, provokes the
th [ ' f th ISt nber,. 14, . i t. Wi

exi 1t npo ol & iR sBieshia Bt B RN R b ihril hé etectro-graned
Fur t her layéihaitd sigh ayipdgatid follesenhiimueliyibitddecdnki@site material.

rel ati ve conpression_of the piston menber 14 and

do$hisdatich sapion s sudliciemtp phin thetfprmationtt{e grogand strong interface

me [ j [

chingeer B TR gBeh KhRIARERM BLRABRARE N on
mehbetigitageord iswa ptefGfedmsde ef seaineehtidnetof Buulidothe uttediceSEtween the
by re-engagi ng the sealin er 54 due to the nozz| .
167¢3ht i'%ﬂfglﬁ g™ ﬂﬁo@’éc'ir%wgg&f@e Byery BurRBaTey, Anshepical Bonding or
NMOMEEBRY: sirte RHRAWeRh&OMASKAL tN&eh el bR IbRIRBralByP& hal 4 left behind
due“to 1ts abutnment wth the dosing chanber end wal l

401s ahéeclédirp-graticdpeoizmer 00 khawnt dhewtunsere. fwilth yio unreacted chemical

conpr essed S 0 in Figure 3 . As.wl| be

cndeng £ Btk Bre® Bl o NP pisivdle n sttt ore et siggiro-graficd
A2fiph ptdde t® biveke FERRBIatd A0 tHembbtid Raclichensenent

chanber 46 are configured and arranged so that, when

the fluid in front of the first end 22 of the piston

menber 14 is pressurised once the non-return valve 3 1

cl oses the entrance point to the dosing chanber 20,

the pressurised fluid acts to separate the nozzle 16

and the piston nmenber 14 to open the fluid outlet 52.

Once fully conpressed, the fluid dispenser 10 can be
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further structural difference exists in that the ranp

in the second annul ar groove 26 is angular in this
w@bdoenness ve enbodi nent. It has a single | andi PQI/ER®07/055843

bef ore. However, it has a straight ranp, rather than a

curved ranp. Referring nowto Hyures 5 to 8, another

al ternative arrangenent for the present invention is

di scl osed which operates to the sane principle as the

enbodi ment of Figures 1 to 4 . This arrangenent again

comperdigéigtiorhecquims rteatuone caal sryedll agtolutiva ¢dntainingnide modegradable

of the sto and .a szzl

HoB\%lx‘é‘é]P agern%‘kdz‘fpgi%%%‘/ é“? fui B%?I d%te‘%a‘ AR P a‘i%le“ﬁ% grafted layer,

NOBhErlE aifbsb td BavRItRS 8eslred twtta®ilityopropertin® 22 I 16r cxaible, is casily
Is renovabl e for hygiene reasons. It can grip onto the

nosdpde 118 dichloroathvaen dichlasomgthpne of iy alﬂlogqf@@n déy agy most of the
an t oul ec
5 R Fet ol PSR S A8 OF SR BeEl, oo
hoglaftbdh ptBeMnoR aOfSropdflecHO&Ethélaca}ﬂleGd’esné'dh mtélfdi'gltlaeedqa&rface, as it is
62 ha? flanges 58 for all t he nozzl e cap 6%, and
ane.

heffégl w\%ﬂw (#BS sy swb%“ %S llordorsh elsdighio
r ekl R Ihﬁll{fgﬁuﬁ@ ﬁaﬂl@%ﬁh nt%sﬂ%reaﬁ toan%% JRSE QAtfer W Jhbpmg or by

cause the di spensement " of flu fro I ng
c hsprigeng. A0ipping s kesoergployérd af fitidods notrmilablte 0B4 to bzme layersithicker than

10 5 5P 46 a1t atoor Jo! bigh G PR RSAR ST RGhastip dh - Gabver betore
Serfﬂ di b‘lﬂ@’eY@rordéIn td hiveide rRartdTBIn tTehe Al F@r aWadyl @6posited. This

ports 44 - one on either side of the nipple
Fu¢Qﬂ$@ﬁlﬂt nipkes @hnpurrgg wetfybkitlesepnveniprwios lpyess |ab@m 2qem. Spraying is

r er
G PSS B B} B Srsfecd s ARIR 0 P s he above
of sdhitgorf #s Lﬂi@inﬁ tHd @EntPRhitheBtaRisas edtr itd hResentS@ldbiitside surfaces to the

position b e end wall 50 of the ni ppl e 60. The

15 sesiraydn & b the abgygwanditonpioeobipak Hid prpperpigisigigted interface,
e | »
Seg?elgvri{lél elﬁlt()v%]fr‘t% e(}ﬁgwfxlxﬁﬁgﬁi FSJ(? é%lfse:an 5%2% éﬁ J)r %Qw Pésgllgg ﬁondmons the
ensbluédr tbBe a;gmyaﬁthaam lowd eissodiy (1§zp1t:ztﬂy SehIdPnghermmb@lty of pure
Sggl}lgli% Sﬁglléég ﬁgOSI} téﬂqno%zl?qd%\gke,%}%?tf gllrttp@fo {5)[1]5__, tehetrﬁ‘@tmg stent, and the
{ t 0 n

grtegér'l}lrér:rgﬁftﬁegﬁfeﬁ gér%gbrt as (Ifﬂﬁro%gﬁ dﬁ‘gglg nési)gﬁ?é%% tage ) in thGe nozzle is
20 ar ypeehy ilepsrtbeh drivir. aTltmn geddisions kat ,to whe nethigatidry oﬂthenhqmd into

front e first end.2 pi.ston er 14 i :

1 0, bl ot S22l 165 Rbh B AERE sl o bt e

t hﬁlr%é baeelRGbMralidl d&if: $R&IRE elgbwdg@{ﬂea %olzﬁn]f& 18R€and the spray

wal | 50 di sengages fromthe sealing ne

mh@crlmppbha@ ﬂlhéa@eawtﬁgﬂmnﬁberdowt \ﬁNWS b@'yflp@fecqnéact angle (= good

lr ﬁl)v? gf] gt%hs bl etcﬁ&ﬂo (l:ez%én %}é )‘EI L[) ﬁagé ]afeet%&s': If%ng)gensi;c early on. In
25 di mtmpﬁépﬁh@@@odéﬁtdﬁﬁaceb@t%bﬁl theiedegidtbledpyer and the electro-

surface of the sealing nenber 54, thereby reaching and

ex@Rfleg [¥eroUen loweressuied iy axstap enables thpapapelagturing of coated

th the sealing
&lggggﬁngfﬁgb‘k%%gﬁﬁh%g$%wg@ﬂ3£§@igages t herefrom
Th@hs&ﬁtlvﬂ gn(men‘ﬁﬁt of5#ic aommy Witk scspoctam therstket Snabdaescthe déposition of a

1{11%8161{)? %,fg é{| llg:{%l ln}%m me)lg]rél aggg&lggﬁgtt }rzrqugc t11§ fullSOf solvent.
30 f | ?Hé %t@t‘lonTQ@d b Qeﬁgwatl R|ail PR @Va%grdcnohsofvﬂl& Rk §om\?ent all the more

middl e of that ring of material to ensure that the end
waédsilg @s pheshes mg]annbavmg g¢hapalsiner tifyet (redsighbn mlg: surface A second
er 54 .so .as properly, t | ose the seal. The
ol g 0 dRos T T BT e, Mabhctl, TS apiagh the desired
cyllndrlcal el enent havi ng two opposi ng hol es 68
through its side wall. Those holes 68 are the entrance
points for the second fluid conduit 38 of this
enbodi nent. The dosing chanber 20 is defined by the
|nter|or of the t hi n- malled Ushaped cyllndrlca
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lock it in place, i.e. to prevent the nozzle 16 from

extendi ng away fromthe main housing 12 beyond the
w@oa7iioes shown in Figure 5 two clips 86 are peDEPDOT055843

on the outside wall of the nozzle 16. They engage into

the grooves 84.1n use, as in thg enbodi nent of Figures

1to 4, the spring 18 causes the fluid dispenser 10 to

take a fully extended defaul t/rest position, as shown

in Figure 5 . Then, upon relative conpressing of the

nothxtkacssgandhas él@dtnlgé m@aut mmmﬂqs Bevgral sprayhie roachsting geswed thickness,

fo ce%of t he spr ai. ns the

W DRESSULE, astr sy eH:blé]]ay %i nap]ltementgﬁ &%B%‘[c {nh‘glflcl? ﬁeveral stents

O firle ﬁ@taﬁ@%ﬁf pérhigel rwafh 618f Ml Vplagng3dvep @s&esndt HRnt Wbnt sequentially,
entrance holes 68 in the side walls of the dosing
cherbing 2le othige steatst ©r cvappats A whilpyaptar oag ip beiggypeayed. This
5 WI H n%ehf?{%l ttl?roﬁ%ﬂéjfuo Pgﬂle_ﬁﬂst%&qllésgtoglgﬂ Ie%@f ﬁ]l%ﬁ%@ Hlte low pressurc spray
evqnﬁua%hyv@§u5@xhha¢pmsm&n nenber s end wall 50 to
separate fromthe sealing nenber 54. That wl
t hetdedlovs Presgirg By REReifqueinedHa et Mbdd a@s\@%ah can handle 20
pr Foratti 's%&ﬁis fgeﬂ“ﬁa@ch"‘éﬂ(ﬂ a %hgfe noz2l qiflﬁ@l’? BRQeOWh0v@thi Bnts thanks to a
fluid |spen er 10 throu the lurd outlet 52 (see
Fi Y scﬁl)amgTdyattend leepn&drmny ofaihid systaenis ¢lon themogtinptsichts are inside
10 t h& E)I S:gi%ge[lilﬁ sg eliﬁeft[]r{ait:"tzo L bg:tt}tig tthﬁwg)lﬁlerﬁg\%)esgfulet Hl% X-Y system is
r eblﬁﬁlﬁé’ eheldxt R b whRAt Bpﬂﬁgﬁbzzlélls%fdtéd thﬂﬁlgﬁ 'tl% &‘i‘hng of the box via
nmenber 14 re- engages with the sealing nenbe
cl oegnathereseaiinghe folosechehetll sirnectoatol éhe B, tOAlﬂtl@l“r theﬁempleholder is
lglggescf t@ﬁ%lg‘[eg% A ‘ﬁ)%mn rlségm}?%abrlg %gmf)]lee c%lar%e% dq:.)nt)dan e{eH and connected
V\Ihtocthe Edtmemttﬁ@bmdﬁg)péﬁﬁgbﬁé gad®frohd the hﬁﬂeaﬁﬂﬂﬁﬂl@ %%Ve
with a surplus of fresh fluid fromthe bottle 70 via
15 t h&he deug eortpiming biodegriadabl layr t he suppl y tube 72.
Re [ f
asi“ggn%) 6&5&8# E?ialgﬁsgul ?e;fp\zlr%fs g(}\;laoFagEI%Em g 8 1 to 200 um thickness,
i | most adtaetdgediBly fd ¢d. d ©@i HpgmseickhBsse (ﬁqpemdiﬁg pnflbzﬁh‘iﬂg) in order to
left to right in Figure 9 he. nozzl e cap 62, the
no% P LIS FIRISSRUTPIYCHERBEPCTS, the spacer and
CeD 1$tRg ma$Sinct eSOy I ch thby incl
hr gl[ega@ [ Egscg@tlﬂj%e a§ mc)u!a@t e Es)pr |dr};grgi%gés th (g #%Iflg y include a
20 hobusmtgfel@gﬁadehmém@tcbppexgeptomalyohe 736phéﬁhetcelogmpby active drug or

po n 76 has oves 84 and the neck
bobishdsaomiouag T HaeHPe ol Sibon b6 b Shgradilion during
i t poskstnl epmlagﬁg 6§eﬂ1l'i‘zahbﬁ & s‘ﬂ&ag\@bf agﬁ§§@§mg9&hﬁﬂg stent. During
chanber y one of those holes 68 is visible).
Theteltlmtlend rxxanmple, ekidapen mfeh@ﬁlﬂi@nbeplmrea@)h obeweresulting in
gr 0% e%ﬁ dEuIEB ﬁgerava%eh % &%glﬁlbg)nast, %ﬁeeaﬁg(%vgg \ergale polymer and/or
25 valiiug, &lactgl biaclkihgdr péeling S gfectﬂugrp8@me'fb6atﬁllgsT@fﬁperature excursions
menber 14 has its nipple 60 facing away fromthe
dosf ﬂl@ IR PEQRSEY orznroe?seiec{ sigplemay G dokpnigptipn pbrll er agortion of the
' Sdﬁﬁ er' &l)aﬁ Qgeﬁt ﬁ:%&tlo-ﬁhs%lx‘%%ﬂl@ g@[qe rtﬁr%'ﬁ&ﬁ e use of an
asse requi re naln ousi n otte
I ntlocttdrgrasicd ppeter pmtinlgdmth&n the pﬁ]&met-kiﬁrg drating and the metallic stent,
ul t rasoni aII¥HmeIded in p03|t|on to forma hernetic

sedfl A8t & VEVSIred-BORRIE delMiaERY t he second
fl4H i The [ t
0 (1 908 IR0y 30 LIRS n DL TRE) 0GB Mo
arenmngeﬁdeorhmumnunsumnwm&hmméoggwmﬁaﬂmsn&qunmnnfﬁﬂUnoroﬂwr
Figure 10. Then the sealing nenber 54, with its
attached spacer and centralising nmenber 88, is put
onto the nipple 60 of the piston nenber 14. Then the
nozzle 16 i s snapped over that arrangenent, engagi ng
its two clips 86 (one shown) into the grooves 84 of
the neck portion 82 of the stopper portion 76. This
assenbly step |s shomn |n Flgure 11 The resultlng
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securenent is assisted by two clips 94. As in the
previ ous enbodi nents, a non-return valve 3 1 is
w@eavitgsds at the first end 22 of the piston nmeEPOBPEPDET/055843
Further, the general principle of refilling of the
dosing chanber 20 is no different to before. The
arrangenent of the fluid conduit 34 in the piston
menber 14 is al so unchanged. However, whereas before a
large fluid di spensenent chanber 46 was provided, in
t hbigdegradsdlanpretcias shdmhbsphwtipidy, pried eeepiflication on the primer-coated
dlsg ensenent chanber 46 is provided - the |arger
*sectional area is no longer required. In order
t OTHE spieagRel lapél Ha9Middiide dRViaGBacdphBtié | Mictht PSRESUE etricthylene
agaln needs to be raised in order to open the seal 54.
thiqphosphegapaide vy prolifprative aggnd FHoBybiseise agentypn pitiplatelet agent,
h e
S o B EhfohRbgl AEeral wRERIRLE, BEafHIE MR wn Hlerhdintory agent,
nOZ gtie t:lhérappm@mdmntdﬂgmm lfhru@p&tﬁhaigladﬁltlcﬁll’tﬁ)ﬁnpound a recombinant DNA
npr.essi on, aonce the non-return valve has passed

t heméHttr afeconyunant R rreduick g epllpeen a 60 ﬁ%}ﬁldﬁﬂé@we a protein, a
st 1)1'0|te1ﬁ: 6> a tsQ@chfahB‘% d s@&ﬁﬁﬁﬂ'@ ﬁ\%‘ubé“dr goﬁﬁBm@ﬂgnst tﬂéteof
bull't-up préssure w event ual T y Overcome the

st Ths dicagtivh egemsinhy et anyu tleeraptutinisebsamenthiah eprct\ucﬂm &4herapeutic
wi |l and fromthe Only then, wil

. i ppl e 6Q.
10 oy s IRREG B gl e B e oF e SPEHcE g antincoplasti
ch @fn g@rév‘éﬁt dilp REBRBKBIY orWih Al Q& dh@ndd: %l@s in the vicinity of

out I'n order for there to be space for th
extban@tlﬁn Ag¥ atlhlerotlﬁeseumeement WAy, PEEVARIr @b\ﬁw@ap@ll%fr()@eéfowmg An
(t %nl’tls?nse al)gent B OVI daﬁqh gen 1ng1 : Pﬁ)alln?e F glgfpr?%és ]I*g)( &vh Och disease-

esl an |1 n er

dl SREMSEPRMine Iaaerr‘@ecsdué@d By keppiteigt bhéntg@By Nt rédwblood platelets,
t he f|UId will have a greater tendency to spray out
15 t hingikiting teirfippgtiongndiead wagulatierp Amgntitigrombpenjapgctpanay actively
pr n
I%Ya{rg g;?%dgscl§%fogn1gtga? %%‘F%@E"Sﬁg‘ﬂi@qﬁ% dellé?\e'?n&?e{]vent Blood coagulation
bodz;thl&ﬂeASgLMmWhenapy,yusiﬂg atointpedndsf lslmhg as Iﬁfjamr @nd coumarins. An

provlded in ment . ey addit]j onal
hotiipatic py %w Eﬁ) %t gropgh tog NHerogreABIse 2B Tayebe s to combat
f °H1séa%e %ﬁ%Yﬁe&ﬁﬂpAﬁsﬁﬂtﬂﬁﬂ%ﬂat@y ﬁg@rﬁ Lyl AW, @8@t8SEt or reduce
the main housing 12. Finally, referring to Figure 21,
20 a inflatineatioe nipoilie eainityfoltthe spnesAngent thempy @gentsmay be capable of
ﬁflose havi n %{the sane genera ogﬁratin

anging the expres onoqf Y 2CCY qure f)ﬁ}lfgr Ia't‘eﬁy %revent disease.

ennﬁdérgﬁﬁ drid)ehay Ol ﬁ&t @ﬁlau\ﬁ@hy&ne?s ihelreﬁ)eﬁﬁl@h[ht&[a‘l)VAdﬁQtrmaceutwal
at the first end 22 of Elston menber 14. Furt her,

t heomspauindgmayg be smpfrwmmadtt atpprasidehe tbﬁrgp@ﬁlcneffﬁ@érAlmcombmant

an ozzl.e 16 awa ey n, hou3|

purglr;fo%s%rod}lctfolrlal rec&hﬂ?ﬁanrp(lj{cl)\@? I1‘1)r0 u mcggl NR or RNA genetic
25 t hinategiah Gbaveing alg@ﬁs af ﬂiafrlﬁleéeeﬁt:aln@ml rﬁa}aalg@n@m%nagen and other

The nozzle 16 conprises a hollow main body and a

sepRiaite speshgridese éﬁ%éh%flermtwtﬁ tFtoé@Xt‘Iﬁﬁlleeﬂ}? bippgdive agent may be

ho

Sh%‘)él}l cpto w%g%%u%g%é?tbéﬁar g oo E‘&{d’lt (ﬁ! coﬁ’éﬁ%ofm V\#? (‘:[ﬁ a narrowing or

S hmﬂsﬁ&ﬂoﬁaf gephamattesofahé bodity mnténlvﬂregceﬁlecstdnt isdrlaced] The bioactive
yl i ndr.i.cal t|on

portion from a_snal

s gk may Eepsrally eettmg seilaRpo feﬁ%}éﬂnt ﬁéanwvagrca% Prg{geration may
30t Oﬁlchde Qﬁﬁan%l%rbr BAfditink 1R orsRAFSal r@feﬁ hefis & &mt%@

mai n housi ng the flurd dispenser .

sejbbe hivectnezagket m@n’p@mlemgenl 8gning oho oatnede wrtqums nmtmding coronary

snal%er cylln%tlcal ortkon A flange ﬁxten S arou ﬂ I

t h&SEMPunt € ﬂ%aé%lﬁ t RSUFO8iton *NEREaPs 4 THRIFRR'S hé‘ criosclerosis,

pi ston of the second end 42. That flange engages the

under si de of the shoulder 98 within the nmain body of

the nozzle 16. Further, the spring 18 acts upon the

undersi de of that flange, and al so upon the top of the

mai n hou3|ng 12, to bias that flange of the plston
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di spensenent chanber 46, however, can be fed

pressurised fluid fromthe dosing chanber 20 in nuch
WO b@7aa4383 Way as in the previous enbodi ments, PCEEP200A055843

a fluid conduit 34 that extends through the piston

menber 14 and out through a sidg port in the nipple

60. In this enbodinent, the |ower cylindrical portion

has the sanme di aneter as the dosing chanber 20. A

di fferent nechanismfor opening the seal for

di hm@esmmndtotheo d@ha&eh en ¢Qﬂd¢i1Q§ll§tlF<éteX5®Plesthﬂbe¢3@f1®¢ egent may be
nes cg J h%% ene a e tg S (¥1 sponding to a
pr BVTst ﬁ SRMBIL T QFr‘{a m%%sr?& Ea 9 }?g 316%5‘ B%‘%wé’érﬁp &

t hearPB7EAL Or Sor¥RiidlioR @ Yhadidmkhe of eRaaAl® AA&Z WBere the stent is placed.

conponent 100. That spring 102 fits between the

noI ¢ dlogciyg ﬁg%dyaYaaelemg' sl gebulap prqlideradorp oHeneontrol of cell

d

5 bob et EH AT I tEs hant AR RE BN oe T AMAC Mhbctiolls or col

anqmassecond fl ange provided around the inside of the

of the smaller cylindrical portjon of the nozzle's
5 be pHagetivehaeeBr Ky ﬂygu %&@Pela}éiom%esetqmélde camplothecin, a
Se@aﬁﬁ%&ﬁeﬂﬁzéﬁaﬁ §0%&Q%ﬂ¥on%0%mm1’é’ar£ﬁ Hf‘éuatd'e}/i@aﬁ\%s r analogs.
t he ody o ‘the nozzle 16, 1.e. onto the end ?
50Padophiotpkigtio an wegvdner, hibhly toxic dreg dfab hes amusmer plhueemes and may
fl ui aled cl ose

t
10 it B beliet BEPPRES T REH Y d B PUpHE $4rled from a semi
ﬁﬂﬁ%@rfoﬁﬁ) ofl Bf)did]gﬂil?/flbt%xﬁiﬂ DRARAS hddoBAlit 1Qfkemite lymphoma, small-cell

act'uation cycle eventual |y overcome the biasing
f olung caticet.ad $gsticwlgr qmeraﬁdn@epl@ncm e annetlmzn @&ug that may function
CO ogrﬁg&tsolr%era% jiel 1151qu @ie&)a?e({e 11 st (r:rlplre 0 c r‘% ﬂe%ﬁll a camptothecin

hé " nozzle

qun@g %ch&t‘é@ﬁmﬁdo@ﬁi\ptdmecm Pk ®e @l@ed Es)/arpéirﬁ[déﬁéﬁr Rgud. M@itoxantrone is
bi asing force of the return sprlng@102 the seal w ||

15 pealgpamgaporigne priisgaser 1rys gsed ek lenkemiacimpbemar and breast cancer.
¥ 2?@%@3@ {gﬁe&éﬁbglog%&%tgﬁaféterﬁﬁe %ﬁg%%@go%ﬂg cél?gﬂﬁxﬂh cycle and may
stb®ngattspmdmgsmmdmbﬁer@hélmoa%sera&nmmhw'bborquﬂeeﬁmbgsand

to open the seal. | f a large force is uired, the
fl ﬁ?ravaww ofBeSGAGERLS A Biqxadadis Iﬁﬁlég% BF@fl{‘x‘ta‘ﬂPH dhqif gn 611%hts for their

di %Rﬁ?siﬁf&%@?ro -EPt"i’ets aHEYhe'?eﬁ)eﬁgb’@H&&Qeous for formng a
power f ul spr However, the conpression force
20 ne[‘)etgmlynltax)cwﬁg crmyesolﬂhai disyptveng drodecromibe stort toj ethtta fat least one
ilities user. . Each of .the afgre des

h.
06‘98‘6%8%3&@ CHO FRECBRHY Gty % EfFrigd Qs ?urfaﬁs ffosion where the
at(oﬁt@l@e Glhihd qruhé @l‘ug BSlyMt bodtiRg WMABISS QI%grala}és tdﬂ@s absorbed by the

led person in the art. For instance, the swirl
chberdyepr bgR erqsmlilswh@c de ik of Gardase-palymatic@gng disddgisdes to release
gr{sflre)%(gagc}wgv: ag%nrt eﬁré)s éd ¢ 8rt%€1§ 2)2 ?hw n ad %Ifntl(%roﬁg)%{u%% n}az(rjbeesabsorbed by
25 | nthehdpresthisol ey, di%ﬂfdfwﬁe@xlﬁdllédd d| spensers of
Fiﬂﬁées 1 to 21 being indicated by |ike reference
gPlymReeQating ytabsorngludes polypierip natip d op gamplgethe polymeric
pi r I s
haéltag&gengbﬁl u%lg'd%l %Itp gl}lgté)g? %?ge'd nﬁ(ﬂkgle% S%'rﬂcogbﬁfﬁﬁp & various cyclic
st palkmersn Tﬁleqjoﬂrymerai nfaashinoy atlodg vanbutsng;nithfdncrmid @od-synthetic or

L-L of .the fluid di spenser 110 i nsi de the d03|n )

chBHBEtY 1 ASCHERE h B2 Vﬂ?ﬁeu fai Ao ST gdarivat e The  polymer s
30 Pi %ﬁﬁtag@(ﬂk selebtbdiif (A ﬁf? dodst i gro(? lRe B?h‘é’?@&oﬁé@’rw@ﬁb% polymers

and rea tions rela ve to the dosing chanb

Tha mrsmgncqmblbﬁroni 1duchnast lmlsmembodpqmmt:rsg snd |’m11ce:kt p(dylmers Some

noul de ro n P

o0t B R bR kb el G Ese bigehsaspable) potymers

used. Referring to Figures 24B, 24C, 29A and 29B, the

dosi ng chanber 120 is cyIindricaI and co-axially

arranged with the longitudinal axis L-L. The dosi ng

chanmber 120 has forward and rear sections 120a, 120b.

As can be seen the forward section 120a i s narrower
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could be used. The forward openings 114q are al so
recessed in the central section 114c. The piston

Woreeoau43844 is provided with a plurality of PCT/EP2007/055843
axi ally-oriented grooves 114r about the outer
periphery. The grooves 114r extgnd rearwardly froma
rear surface 114s of the annular flange 114i in the
forward section 114a to an annular rib 114t on the
central section 114c rearward of the forward openings
11glude toedyglyrodideral pobiactides, warokycepeplactoriss, gpapsimecrol scbacate,
114r, arg arranged so that at .legst a portion.o h
f obOlsPlibu Bl ng<Iobg hrted HRRa 11l SPioveReIS by pgalcancate)
ti pprpant 4 t I thobReHy
pi g)t oﬁé)ng%%eger?leg , Ia@mﬂli)%ﬂﬁgx?p ends }:‘lgﬁma%%gcﬁy Orl%@nﬁ%/lﬁrée terepthalate,
f | peigdiozanpines, ohytvisf crowmositesnccollagkm, niragces withaggwthr modulators,
cross-sectional shape,, with the apexe i N ounded.

5 RePOReERG b Eregi RBSY i DytcMnORTRE B kMl BUIEH syomucosa).
mefib&, chidn, @ad ldeRBar0 Myt & taeRt HiddeosRIablcqid Iynké€ nay be used alone or

tubul ar rear sealing elenent 128 which provides a o
peitnggiebinatiyngih dhess| eroethey) biodegradndlarpeliimerelnpydyigg compositions.

me . . i : i .
chonp 87 555 bR ol EAbERLTphEERaRlbyt BEARR! Qi ag potylactide
t heeIA s polyghyeotieracd TAGIAQ pobyger] PolyniescaprdldveseM(POLE olyacrylates,
that there is no relative axi al_novenent therebetween

10 aspelﬁ@e&ag%ﬁs,n%ﬁ r f@ﬂolgmﬁﬁkéfélemhaf%c%galn%ug Hampde dispersed
12 r | e LS o :
o e e b TRo ek il ahfCrl hE LB agent may
| i pisfud@ B, frdrB8he adlyntesic fnmatuiata emndthe davacemelsgent. The pharmaceutical
respectively. The . material of.the rear, seali el enent :
1 28U ALt QB GER) {RgOITREicr PEE gl ia e Plggatcrial sumounding
| PRI, Phi MRRA - Behemb P defiirAS frohD _evit%ﬁl.a{HenﬂuéJthEImer and diffuse
128a, 128b have an outer dianmeter which is greater

15 t hewt titoen i theepolgiinarret watrof inthe theesnrdosiing wometsenl. In a further

sectjon 120k, ereby the sealing li,ps.128a,, 128b ar .
o oibaluii e APEIGne PoubRRic ey, RS dfERq RERY o Hrug 42-Epi-
dogétrgoBMASREIMSE Cidt Ofbrth2@D. UAS Patl €88l 16,320386badsenkdd to Abbott
the sealing lips 128a, 128b neans they sealingly )

enbefsatores, | bt sRarkadl. endt Hspersed WdENng edséipBefashioned from

' . The.. ' . f Up-t .
PR3 1 e LR R R W n . P
20 | i pe. 1,888442.28b depend and which fits on the outer

surface of the piston nmepber central section 114c by .
en@gﬁéﬂlﬁmﬂlﬁ)ﬁm&fﬁx PR SEEE@G&? BFwiS & fcyyed §lupiogdaigof the bioactive
th j - ' ti : L
BT R AR LTENly 125 ARl i 5t R i i
114genThey thabeiivar difiedynt tRBion mass. A beadive agactwitihé&vo different elution

when fitted on the piston ne r 114. it cover . .
SuEeatt S necullibS wRra R S AT it pfERESeicatly active drg
25 seglth@Ntwlhfe fRk Hobe f ﬁrg%ﬂm 4 siblidr, ety &fiReRj BYthe drug, for

€ t
additionally to Figures and 28B, the piston nenber

11example, et g raxéswo o istxsmpothoalles eleetre-grafied painer coating may be
(or Mg B SRR P BB iR bt A S B dne potymeri
f omaaixd cee@inign tAe2Qapidfy tdBﬁloS}@(Sib’ianﬁhémig%htslaﬁ)d thelt slowly eluting

only during a particul ar phase of the piston nenber

st Plmaceysicglidrigshe described in nmore detai l

hetgi . sealing elenment 148 is al so
30ofTﬁhgﬁ%%g{gggﬁﬁ?ggé¥q%ﬁ¥ this time only being

pr k¢ dES wialyhfuatheresorhprésat 3 t@reoal hyers edlicingad bp natafrat the same

its forward end. The outer djaneter of the faorward Jip

s eSMARHIPn;as thalnd t@%@ﬁgﬁtaﬁ%ﬂag lig st fover. In ﬂ?ért}c}éJéF’ the topcoat

dosi ng chanber section 120b, but greater than the

i nner dianeter of the forward dosi ng chanber section

120a. Consequently, the forward sealing |lip 148a is

able to be biased into sealing engagenent with the

i nner surface of the forward dosi ng chanmber section
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The sliding novenent of the forward piston nenber
section 114a in the forward sealing el enent bore 149
wo oooma4g8ONe- way val ve. The one-way val ve i s CPOBEP2007/055843
when the forward sealing elenent 148 is in its
rearnost position relative to tfie piston nenber 114
and open as the forward sealing el enent 149 noves
towards its forwardnost position relative to the
pi ston nenber 114, as will be discussed in nore detail
hebiedegadadle layer tiay sinelnde biadegiadiblp eolymeres stdods phlylactide (PLA),
the .annul.ar fl.a 14 . forns fluid-tight se
Bt SEPURL 4o VEE e RS Byt KEehPGhondPEL). polvacrylates.
chpsbeethhéSacwhriidieofdtymerd seal ing el enent 148 is
in its rearnost position. In operation, as the piston
meMsayufacturing pseeess f orwardly rel ati ve to the dosing

ch : eal 1 ng: t

5§ of o el ot L BBk A Eoshiofh IR o e fRHEon of a polymer
enpsgeo®atsuethed hesiannigl aonf & dageoflfréturvért hathbethbhorfwan d pre-made
end wall 149d of the central bore chanper 1493&. Thus,
t heolymer-wadle vitiripse i © deosedied nist pelarigsdaiiertiagallyy eings serves as a
e g lor S PRk 3G HF e oG AUSE b ppeetion chain
engagamsisceiiR2321 5E5; harcweendlosed by orfere@@a. of t he dosi ng
ch er 120. Once the piston nber .114 .reaches its :

10 £ oFRPErGE VSRR 4% HLORTTHIIT (RGe 15 T dr PO 4 casily carry
debitint RelaP ¥ cafsliafEitg 6f a %@Sfﬁfeg kRIS @6 prdBEsof sdififons which are
forward seali ng el ement 148 with a forward end wal |
1265y 66 preparedos icagra harmseiculghankkéo:pi st on menber 114
?te 1}: %21:}%%0%83'%% iléllr riica'?igr‘;f]l ro\gﬁflc? r??e%tc?@hee 6)#;6%1 éerllgf’vhichZforces the reaction of

regiaaded stroke, the piston nenber 114 noves

rearwardly relative to the forward sealing el enent 148
15 so(ipHhe ushel ghelegrglytiamediym whschets atdeast 8 g9pdywellant of the formed
posiit i t rearward stroke
of 5‘%1 félggi"fétg %er? J&%%%?[%a&etﬁééﬁb' P W-%‘éﬁ'e pi st on nenber
11Anhdhergntdilapeeccontpatible (feraxwaplt pobds-butybnetivieeyletet(heBuMA)) can
fogvva d. seali ng\g)il enment 148 |s d#sposez in the rear X
do ‘fﬁém&ﬁgﬁﬁ’é’iﬂ @pnRia SeARNK ¢ haistanh éstpiglainpigelasgbalt chromium
I ealoyd0SH fig BRcon@flihLINiaLAR 0 SallyNard hiQYMi i |
com“?uy%i c%t i %%nggutcot he fggr \?\igﬂzﬁ %glalg-%ngésgcengﬂ% 1137‘g!1azomum sait
20 | t sughlds 4-hirsbiyercagiizecivat edraflhatobbmicint aioncalrapmasg .10 to 107

of t for d ro of, the pisto er 4 jn. the

GoRPHE EREHALY 1855005480 PP Rt Bt A2 Aoyl Golent = DMP),
f opv@Ldoveniigl @hiyver 1 02tweckaswand//seslat agcﬁhﬁg&aﬁe o¥480 mv/s.
to (rchI ose the one-way valve. The rear and forward

sedh¢ plgciedlghiepelstiarpgan gBider sohyent prvwdbnensctagardi.c. not intervening

i njectigon. moul ded. f.rom |l ow densit ol yet.hyl ene , . .

(Lo SRR RS ATT e el DR BEMIRNTA Heiain potymerizable
25 maiehddkbs. Elowlederd endnsdr(s) ARy MRt plan the AIRPLESISI Q¥lvent, rendering the

spring 118 in the fluid dispenser 110 is provided to

bi BESsiMse opution et alweas necossasy.rWapmaicy e Bind; Higye solvents are

po r Y e Ther | :

Do ikt [EleBl finlyfh WS AR RAIRG e HhncitOsbibolide, the ciny

magketdte, oticaacoadnatrilgr tha felralsidirefaramat,e theabropMkens hanonate and other

Fi res 29A and 29B,. the main housing 112 is forped b
a ?qtimﬂt%ru% 45p8a 1R ¢ BlTFRRNERISYE. aw%hl%ﬂﬁt#wnsna%ﬁw@ generally

30 Pr Q166G kded dMentUHE 361vBADYN 2B NS s AT QR ER: Qﬁgg %%rasisting of water

axi al bore 112c into mhichnan annul ar shoul der

pr ajdeelcshdly Breeatsenad need to sejed thos@vedstd pnorldigellation in order to
relative to the.forward and rear bore sections 112f
TS b et i eI R Gt ob 0 HEY i HFOTSRLHT i of the water
112d. The rear bore section 112g defines the dosing

chanmber 120. The forward section 112h of the tubul ar

body 112a is provided with a pair of circunferentia

beads 112i. The main housing 112 in this enbodi nent is

i njection noul ded from pol ypropyl ene (PP), but other
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forward bore section 112f of the main housing 112. The
cap 165 is secured to the main housing 112 by the

w0 e@paetssye i nternal and external beads 165g, BAPREP2007/055843
clipping or interlocking together such that they nove
in unison. As further shown in fdgures 24B and 24C, a
val ve nechanism 189 is located in the forward bore
section 112f of the main housing 112. Theval ve
mechani sm 189 conprises a cylindrical, elongate valve
el eandentt ofghe muespberct drovasthakeashor madiunnSe e processr gn casily be
bor e secH]i 112d Aslshgmn in Figures 34A and 34B,
th%m@%PJ% PRABAINUTET! FAS a cylindrical forward

seThé eRcttOac 30Kitian ¢@AXIsBl con®i ar Gast 4 e@ipos@tt él8dtrolyte in order to
191b. The rear section 191b has a forward portion 191c

anensure gngdardodBmr el the @assago pt thencureny insthe gdectrglytic solution. When
se t
5 i h@ek’al %!jstlh% %u&ﬁ@tl %%tié'c % uéréeg)rtg r eoz?otly %Qle?‘fe n?cfn)g quaternary
of araioalungr oeules 19de¢h ar es f opewtlloraed, he tOWlﬁE:s tetrafluoroborates,
i pheral surface of the rear sectlog 191b to extend

per i
t h@%@&ﬁowﬁ@%a%r AUASRTAREY 0 AMIRPRRI, pafidgsy jsqfiup jniffgde and sodium
thenbs "pd%r El'e&Fbl}t?cl do [utib, REAGuR oI Ot §§en%4f§r %ﬂrovmg the
24C, the val ve nechanism 189 furt er onprises a

r ehcuno]genexbyrpf s dilor(a spnfatqnzglt)l 9&hwisiglyremott ends

r eay war dl th nner surf e of the. for

10 o i Tites P ntis kg ot 6hdAaih et ieich S Sdiceds o result of
t hgoddororRb G0 Rethahe tRBedBAE n&@at FONO ARG, ddghaVlah¥& use of the
el ement 191. The return spring 193 acts to bias the
valeva cd¢ctivegrefting jofrthapolrmyr yiereaftel; sp@séwtlgle it now refers to a grafting
fr s r.ear ort str
pof Bt B by SERRLURR I A S Bl B a monomer tha
Vatate ufl@p® Hropfa@atid chhinSregfiad bhd@if 4 Silzlzﬁhﬁlﬁi is@lf) the latter being

nmoul ded from | ow density pol yethyl ene (LDP but
15 ot prsferally it i lowafangeiiionalSeel 2pprasess caabigs é ¢ glestrewifting, on all

be r A f
ol cfffitting Ml AP0 o 47 RMOTURL) B 3 giRidiyr potymertc
t hiravingd iandriclambs gbmgpé&vnpar fewonerk? 6f hasomctesptd ar fowf drundreds of
fitting on the bottle neck 178. | n this enbodi nent,
t hBANOPEESer portion 176 is injection moul ded from
POTKPLRBIKb: %@ﬁteﬁps%lumlﬂoa\gy&@d oAl e sidoh AR SRR QFER! Brcess liguid
coul d be used. Referring also to Figures 30A and 30B

20 t hmagboppeyn pidptipote diydghasibm [dnyirer ofahaipdlameskisolution to eliminate

176a, which sur%? nds t he Futer er| heral suyrface of 1 d
t h& fIENGeaEC BHIG RUMBYIPISeMAY - AL P Empetature or clovate

Coféﬁ%ﬁd'tm@s’i'uhb{eraﬂ{yaﬂﬁ%geﬂ B thhé}nﬁllﬂt'agl% &KhitohmddBhcluding a vacuum
whi ch plugs the bottle neck 178. The inner periphera

s uethawemsit. tHe enatedrsten rmzbabe dikad dllrma~6% npn @ ingfasigrately elevated
h C|rcunferent|all d bead 7

e bR R R e RheC S8 2R 20 £l SH3RES o any sonven
25 gi #gpprdsindge the pt(ﬁﬁ%aﬁaltm@ nTﬁ)é tHidleicsd opmercl@aotdrofied pBmer coating

to the bottle 170. The bead 176g may be conti nuous, or

s BB HEBEE PEvEICApI 0 Ay pRE hBUNITHY Ibforderetos pégsately coat the stent

po 7 per r C

ot frﬁfn%g%zr \%é(} JB %Efea)%t gns BeraEﬂo dl aﬁ{'jﬂd}?ﬁ \Afgrr gﬁggeﬁ&g& drug-polymer

t happdightéon. SA(ddltlorﬂaT%phcatioheanm defing Istelpt a6 e ﬂihlﬁded to reach the

i nner i.rt 176b. encl oses .an internal cavity 176d
\/\h?@l‘{eéﬁtl@ﬁ]&? ‘?fke)tg? REMGT SO4IA&m a opening 176e in the
ro

B B e (o R DR e iy by or by dip. The
pr dijug grolyomer IZggbe mhv@dt ioaLduEpblp sojveitt amagpiﬁg olverstharprimer using an
open rear end 176h, a forward end wall 176i, an
internal cavity 176j which extends forwardly fromthe
open rear end 176h to the forward end wall 176i, and a
forward opening 176k in the forward end wall 176i to
pl ace the internal cavities 176d, 176 in flow
conmuni cation. As shown in Figure 24B, for exanpl e,
t he supply tube 172 |nserts into the |nternal caV|ty
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i nt erposed between the stopper portion 176 and the
fluid supply 170 to prevent |eaks therebetween. The
wo baord4gdsspenser 110 further conprises a cyl i nPET/EPL007/055843

carrier nmenber 195 which surrounds the tubul ar body

112a of the main housing 112. As) shown in Figures 33A

and 33B, the carrier nenber 195 has an annul ar body

195a which is spaced radially outwardly of the tubular

body 112a of the main housing 112 to define an annul ar
sparpdicai@n tévhniguetnek ras( dippingj gpragin24 ApintMgeombmshiag. During the

19%‘[@? %Sergf 101, gﬁ clgﬂ\émprf er%gﬁ%fgsg\gvlﬁr 9(?, P?e)? rgfrgreflflte% ;gmler coating.

OUTH& tleYpddyragiesdating nidlyi tRSaph8dd irlnspiaeedad theBRYES-grafted primer
195f defined by the castellated profile at its forward

en@pailggés appdied holipmprvaty.glipgpolypier cp@ings mpynbesmliag to a stent with

11 I ar face 112 of the
5naﬁﬁ% %E§§§M%%ﬁ%u r% H%%ﬁgn%%gbﬁﬁnto t he annul ar

SpAQHuéﬁJWbﬁtnﬁgmemmﬁat@ﬁhm&mnﬂﬂﬁbﬂWmﬁQ5ﬁﬁﬂﬂhp@@nﬁﬁbBohnmn The

housing. 112 and onto the carrier nepber annular fla
19%%@8}%&65 MRaYageludha pelyRlere mavdy ARg ORfsQy IB?retﬂPFéquuHF aompounds
di ’i" OEh d ]‘Lgé) [ 8r S@a.r‘uh? €f n{TAPREF sdA2sSeARS! é.?:@tawj&’erwatwe may be
roo 176c o P%e st opper portion 176, bothin the re
andmtﬂne@hpd@rnmomme@ﬂnmhehkhUMmhds$menggtthmﬂndﬁMBlapdynwnc

dIS usse herei nafter, Thi position fqr the

10 ¢ a5l R8st be Aok B BUY 9B At o g bioactive
24£geeltsl f8f)be hPRJCRIK iR p E?Hiéﬁ%edl%ﬁxﬂufb ihksmerped %Ef‘iner with a
is also injection noul ded from pol ypropyl ene (PP);
ot nredefimeéﬁutc’m it Aruahlele hrgachiec ageator Redlelior ¢£gltaaal@g the bioactive
to_Figure ich sho 0 orti
) SutenP e a8 B it PO R Sl R GRARCLR U peiHer such as a
of cafiofict bEBlotY cARPAREIMIPDAdREDV s ausallé 8Bl vamg a@d one or more
series of mnor protrusions 176p arranged

15 eqblpaawguﬁgamsynabbwdéeﬁéo o miypenThg mixgee mppenggnpined with an
pr e u
0 RLESSIRTALED, BLoBARRLE P BR800yl lromcs my b
Cemﬂddﬂd&Hd&dﬂa%ﬂﬂhehﬁﬂ@ﬁﬁt to the stopper portion 176
asgﬁhe carrier menber 195 e ed o the roof 1

‘?TP?]léfFﬂefJF éf)l[llag]il gﬁg Whpqi S CRPEI pth y‘.Ze electro-grafted
?I?I?ﬁgls cda'@lgg nfeﬂc $BR1iBR '?ﬁ‘alyaﬁe %ﬁ%s &0 HPReMfustd¥any suitable

to correctly orie he carrier
20 nenlbélodfe@p@tylng1élerpobﬁneﬂemtlem that the clips 195d
in the nozz

b St Beld by RO AR BT | e S yptrle SUais dFiedie Prying of the

S hﬁ(WS’meﬁE‘ 8bRitiBR Mo kb@’m’ﬁﬁﬁé‘ ol ngbb'@ tan} WO 1l @6 mponents may be done at
protrusions, each form ng a radial extension from one

of raoke terapatatprco ot glsivelad . lemperaturesi o dP¥pewsdsr 2140y aitrpgen or other
es a tubul gr nozzl |nser 197 sprroundion
cap tfé% %flljrﬁ{lmarlljt A $pond ¢ & pping and ¢ fz%la\ésa %ea to" thicken the
25 matdnting UBhd@ickdess ofitigudras- pa%eﬁlmdatﬁ@&nsﬁ eatigt betwred 40emicrons and
insert 197 has a holl ow body 197a which at its forward
end00 o7goRyRer gisalehdn @ider to prayidenyubligipntyiidcsatisfactory pharmacological
pr ture 197d. The body 197a
ﬁ%%ﬁgggﬂé<fﬁ%éﬁve ggﬁar section 197e whi ch extends
r eﬁirea/amﬂtyoﬁ thondrtig@ofyntanaccdtieg dnayalidclidd7 gir ahrdmgaﬁ low-temperature

ab it rear. end, an outer cunferenti bead 197P
Th ear“é‘&rm aifdnitosan. of Ot%lﬂfec%dfg? ef%@é@?“b@%? diugzpplyrger coating may
pr iy 1

P g A SRR R RRE AR R BRI P
enbodi nrent. The | egs 197g are arranged
circunferentially on the body 197a about a rear
openi ng 197h to the body 197a. Each |eg 197g conpri ses
an outwardly extending foot 197i.The nozzle insert
body 197a further conprises a second annul ar section
197] spaced rearwardly of the first annul ar section
197e and fromwhich the | egs 197g depend. The first
and second annular sectlons 197e 197j are joined
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inserted into the nozzle insert 197 during assenbly,
the flange 165i pushes past the resilient tongues 1971
woboorhetssozzl e i nsert 197 to beretained in t hePGPER®07/055843

between the first and second annul ar sections 197e,

197] of the nozzle insert 197. Jpunted on the sealing

tip 160 of the cap 165 is the sealing nenber 154. The

seal ing nenber 154 is slidably, sealingly nmounted on

the sealing tip 160 and seated in the annular lip 197m

of Moiie speszizdadlyi Hietrativeogxaniphes alethic frofenethvoetioreets priogided herein.
i nal surfacES of the sealing nenber 154 and

| .
tﬁiﬂéggﬁﬁW8§?ﬁﬂqT§UP%ﬁ@ﬁch that fluid cannot pass

t hen ehelesrsprafiddsotigdhiff@numimaer 154 is made from
nat ural rubber or a thernopl astic el astoner (TPE), but

ot Haan elespigealiipg pracessonranles seebstethi ch have a

' | - eak| 8 4 toits
S ortgnicekf g BhHEBrd: R AERLMEEERRSAES 52 tnd 23
t hel) niezadresibh®atréer slfcclalflciecaonpneaidqeBuUbIA he st opper

G FRcoBe b hBrePIRsRoor drarngaseEr Beiagnd PEA 85'c5ad coupons
copp| t $h i08n LP8S iChtgunf erence
of ﬁgi}g‘?] or%rpée{?&%%ﬁ?i o%&%%l. Br'Il'he re uﬁgr?gfos % éga are
pr OV itlckeailhesiom echanvemetit py dlxe dadiaagratibd ryerl16b t o secure
lothﬁi%%nne[s %16a in the tracks.176m and to delimt the
el eI af HyV 88 a1t G BEtWeen the nozzle 116 and
t he)gt,eRBLEit POl @Pd&ﬁﬁygﬁﬁzﬁ@é&ﬂ?é illustrated in
Flgures 31A and 31B, the nozzle 116 has a nozzle
secht) slacnobisis stidy ed cleato-gialfpddonorgsi nsertion into a
nost,ri-l__qf a human, bej in ich .is.farmed the f.luid
oot ol 05830 P Bl i ftued Bl 500, 20 A6 dpbliGilibh,
nogi2ly @eg6eidned ok dk6lohrAdmbi ebctete paifidd BRI A woned Stents as compared
116a. The nozzle section 116¢c encloses an interna
c

alp BMSy nabbitpadehyf 14 a0d28 ddppen end 116f. The inner
Suff [ I B2 al so has a pair of
T- Qﬁ?zg"g’épt{"}egc%g aﬁgl‘rg%lﬂ%r? a%g\é{géﬁné’]' gsledes of the internal
caylidhlyowk p6ssurn spiag systomi forldienaimsatininofODERithgdddeanterface with
clips 19%g:§f the carrier nmenber 195 are clipped to
setlFlEr-eRECE YFiSer menber 195 to the nozzle 116 and to
provi de for sliding novenent therebetween. Nbreover,

in each corner of the crossbar section of the T-shaped
20 t r BXKeVIPLEG! ;i Hlectko-gpaftingrfelwtion Feniwdetiod 97i of t he

nozzle insert 1 to fix the. naozzl e, inser 7 in.

{ nGPREBPR<aLY! ty BycbiiaViiess crib iRt g 10muifion of an ecetro-
COBRf G ébﬂlﬁjo%ﬁﬁs&ﬁﬁ fvi@ﬂ@ M dddnidr %%@?ln?e&ﬁ'c%latgraBuMA) dissolved in a
resilient ribs 197k of the nozzle insert 197 act as

s pPMigselvant NabPeistused posrélectiohgesupppdl7 to be inserted

into the nozzle 116 and then the second annul ar
section 197i comressed so that the feet 197 fix in

15

t heComsRaiERional alc 42206 tetmilsorpbesdte i ns¥ANO197 |i Slyichioh | % DMF
el ik Lhe nogglidik MOT GOYGLentdign ! I St
hnul a | u i ght

al r section 197a forns a id-t seal dgai nst
t he adjxeent inper surfdoeMof the nczzBﬁ;Mh%Brﬂng?ﬁ 65%
i i i i out of t fluid

cavity 116e to brevent |liquid |eaking _

25 di spensenent charfiggle 1 gbctragrallipgwplptiorHogypiation
swirl chanber 153 is fornmed in the forward end wall
1161 of the nozzle internal cavity 116e. The swrl
c hEXRM PLER : dilaqtro-gesfting parntassibn stdinlagh stexd bteaksanber

ool nd e 2uPARECH A e SLALIGNS LIRS St coromary
t angRAN{ci&drSfr&nR BRI ded) NEEE IBateMwil N Ble6@ELF e p-BURIA with the
central chanmber 153a 1's a passageway 153c (éexit)

connecting the swirl chanber 153 to the fluid outlet

152. The feed channels 153b may have a depth in the

range of 100 to 250 microns, for instance in the range

of 150 to 225 microns (inclusive). As will be

understood from Figure 25, a gap exists between the
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To operate the fluid dispenser 110, it is first

necessary to prine the device to fill all the fluid
w@adoimesss3 bet ween the fluid outlet 152 and t hepdT/BPI07/055843

supply 170. To prime, the fluid dispenser 110 is

operated in exactly the same napner as for |ater

di spensi ng operations. As shown in Figures 22BC and

24B-C, this is done by (i) inding the nozzle 116

relatively towards the fluid supply 170, by acting on

th@)llnwznzg rearametersorlnseldemﬁldmedrf yutep@f 40KT edek e d Pimplppr vacuum.

er s on both move t he
i A AR R Pitfinef ooy P8R Foirdp] uMBe 228
angbgé&knﬁﬁn¢b§a&k@ﬁﬂ position (Frgures 22C and 240);
angkérr) allomng the return spring 118 to return the
ho 11<éyctlé velgnyaeiay {tasy qresiciiceih pasel] ve 32 ¥/E with argon
5flﬂﬁﬂﬂﬁt %%O to return the fluid dispenser 110 to
ts res posr i‘on. The relative sliding novenent of
thSaﬁnﬂmﬂerEm&cand the fluid supply 170 is effected by
the rupners 116a of the nozzle 116 sliding in the
t r AEWEINE7BIG MMV e st opper portion 176 fixed in the
neck 178 of the fluid supply 170. Figures 37A to 37J
show the primng process, and the liquid flow during
pr EMEMPLEIbdilectfa}grai‘tmg (pirdceds emé]mbalt c&IGmWIhcstenitss a

10 71 Bt RS lamul o Bobder il 6 95T TH 4 £ ceomilh coronary

f eabur 8at@ehRgicas Sh&besiBuvke él&ftr%tﬁﬁﬁ&l W!ﬁbﬁfesfo llWif'lﬂge parameters,
the fluid dispenser 310 of Figures 37A to 37J w

d| yosedgwd drisdrior éO deinatcs abfQEr undes adléhmrompmccqnmorBeere the electro-

; egrétftén | SPePP St%rF1 cC ds %rgatF%g)gigaZ%o 7&) ! Ooﬁ%Fq@% ﬁgrﬁg%lgﬁtllte. Using that

t heiefoditlt ehtsipens®iting HcwkeRi aB@lW 1f50lnn@ws. Each

conpl ete (reciprocal) cycle of the afore-mentioned

15 ) E&eﬁ@%ﬁm&@m@w punpi ng cycl e") between the

no 1 d ve

or S APt} R BRRH AL EENEE 18 PPPACEY S argon

frbﬂMﬂMg(I[unﬂ)supply 170 up the supply tube 172 untH
urdfrIISLm all the fluid pathways fromthe fluid
%ﬁmyw- Y EHE fluid outlet 152. In nore detail

thgahh&%ggwfg@ﬁ@/ orwardly through the supply tube

172, into the bore network 114 of the piston nenber
20114 via the rear opening 114m thereof, and out of the

e 1149 of the bote ne rk 114j
{ DB PP RER | (R osi0 fatier B pAGLE o ClekBhoapric g GiSia
t h?h@éﬁt@dor&"s@ﬁ‘j’rﬁ)ﬁemﬁlﬂ()f kl@ct?@@ra@ﬂéﬂzf _BREIA Psh@s%é’ss&f oh RBated stainless
pi ston nenber 114 (see Figures 37A to 370).

r estg¢licoppons ﬁ}zntheszaddelcmémgﬁd thenroforcol @seruwél iny e&ample
respe |ve cary ous| 112 and t
i 13? lid ose,lilz gragteg C[I),n%l})lﬂ/ldb oa Vee cougcﬁs Ly ra(t)r%:dalnon coated

25 Cy@dL@)oﬁ)&f (do@trall) iaveeinimavesE it a 0faCl Belune, zit ©gll hoc@diagtiba ratio surface
fluid supply 170, causes the piston nenber 114 to

st arsréézotuﬁlec@ﬂ s pahdl egsangdesppis dept A3 T 4sHndm gende glrring and the
th f
B T e

114mmﬂmgnﬁ3démmnnmhmnfBMM@mdamngmhnﬁminmmgImmm@@ﬂyﬁbupdekwnm
rea |t|on @(&hNggecond hal f of each cycle, a
ney ‘ﬁF@§§E¥ eated in the dosing chanber 120
joto draw the liquid further forwardly. Moreover, the
pi ston nenber 114 noves rearwardly relative to the
forward sealing elenent 148 to open the one-way val ve,
as descri bed herei nabove, and therefore allows the
liquid to flow forwardly into theforward dosing
chanber section 120a through the one-way val ve (see
Figures 37D to 37G . Specifically, as the annul ar
flange 114i of the piston nenber 114 di sengages from
the forward end wall 149d of the central bore section
1490 of the bore 149 |n the formard sealrng elenent

N a o "




fills it, is sealed. In the next (second) phase of the
conti nuous forward stroke of the piston nenber 114,

wo b@7pissON nenber 114 increases the hydraul i CPQI/EBBOT/@S55843
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of the liquid in the forward dosi ng chanber section

120a as it noves relatively towards the forward end

wal | 120c of the forward dosi ng chanber section 120a
presented by the annul ar shoul der 112d of the nain

housing 112, In other words, the liquid is conpressed

5 the di stance between the pilatesteasemigem’] i dgd Naga solution at
prward end wall 120c of the|dosing c

a
f r .12

decreases. Again, this is befause theggﬁggPﬂﬁﬁgg}g@“of

t e return spring 193 of the|val ve; mechani smcE89 Mo
r

t

t

th

h

bsists the increasing hydrafilic pressute exerted
he quuid Bhﬂiﬁhﬂfrusto con caI e®ar portion2191d |of 8

epf]%qjm Q@tr’é@ Onél?we% ston nenmber 114, the 1
ydrauli1Cc pressure of therhpdol @nirBlchdd€ T orward dosi ng
chanber section 120a is at a level which is greater

t h&he tcmerchiass frag theomeataliin sutfacer iststrongls pedusgd b93hetlectie-grafied p-

nechan n1189 th | v ele nt, 191 is.

¥ o PRGBS Tkt MERE SRk P RaSTRE Ine o Fic clomen)
boﬂ&réa@é‘st frem 2813 /cﬁWIbﬁ bhef $1iG Lk O BiSelaoupony/ &) ¥ @igh@@tfo) the electro-
This is the start of the final (third) phase o# t he
f oiAEPdPFHUWNReOBPOIShe pi st on menmber 114 which ends
when the piston nmenber 114 reaches its forward
position, as delimted by abutnent of the forward end
1ABX ANIPLINES S csrnasion Haatien grepadesnovf htroidraftbd-BuMA and PLA
forward end wall 120c of the dosing chanmber 120. In
t hilip goated cCOMRgBE  the metered volune of the liquid is
di Sﬁﬁﬁ%@‘éte&ﬁ&@&ﬂﬁ faligq E%IMA%% 0RO d&%ﬁﬁﬁ% lﬂp%gylactide (p-PLA)
bei ng conveyed ng t he grooves 191e In the val
nemﬂ@mnﬂ@&%mmwontﬁémbﬁnmardnmmnmgSQCMDbﬁo%12WA0fofhEded drug,
mai n _hausi. before the val ve ne m 189
PSRy AT eafORACSIF ERY TS 4 SRURAGY TOHE Wapyure for 24
MeRkRs aﬁ@arlémﬁqoansc%hlan@o@ﬂﬁg%ﬁ&n& THE ibhclbR8tE p&idthed according
bore section 112e ésee Figure 37H). The val ve
rretﬂhtén |ps¢qu<891em1ﬂby @pemnplﬁ 3t Ai eonfpianiadn Of GT(Ad) N;iBél@ed Mo(C) ions

p?eéls% Elgs e& % e[am? I8 ?tg%l C%E}Ei?l’)l; B gctro ral%tgg rpe]gl(l)l{)l% Q p -PLA dip coated

dar&p@B&tdlgraﬁB@§ﬂ§uMAn+ PPILAdIY @datddf ddupbs @hesRin@pchidRifylline, in
return, rearward stroke of the piston nmenber 114 in

t h¥agb@eAysamaaEs 710 during &5 hlayts dheivemiethc 2ble 3 belownl y

noves rearwardly with respect to the dosing chanber

120 bhut al soto fha forward -sealinag element 148 so as
—HH

TTITTC

tovopen the one-pay valvé abongreleassd d a0 daysdngspble.

Y
0

FEeovVer, a negajive prﬁﬁsure ( vVacyy 15 guneratqq
ih the headspace|l being forned iph the forward dpsi ng
chanber Imect i on [L20a in18ront of the r&arwardly noving
D [

I qui&“BdPLéf t he fIU|d6suppIy 170 andgyhrough t he 1
OPET, I1P pTxalve FTto e forpard dosi ng chajmoer 1
sec?%bn % unt|!l the forward >eaI|nq%eIenent 148

di sengages fromthe forward doshlad chanber 120a to

ent er the rear dgsing chanber section. 120b (see Figure

371hc sanpredasress sf s Eﬁlea@w %ﬁ@ﬁé%@@ﬁ&@%ﬁ%@?ﬂ@@&@md with the
in e

cr (é(gLP)?eo '}]d}g{e'daéoaﬂﬂgst?lg Safr?(%llﬂ? 85 E\tl Il'igﬂ% ‘ %Jr?t H%%Iﬁﬁﬁdlgfs frBHl 30 ng/em’ to
neativet 81dglcmhis wetloas the ofthamsisseupt ewhécit denredse lfrd@n t18 ng/cm to 6
the return stroke. In a final (second) phase of the

rearward stroke of the piston nmenber 114, the piston

menber 114 noves froman internedi ate position, at

whi ch the forward sealing el enent 148 has just been

di sposed in the rear dosing chanmber section 120b, to

its rearward position. In this final phase, the liquid

is able to be dramn fron1the rear d03|ng chanber
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nmetered volunme of |iquid being punped through the
restricted bore section 112e thereby pressurising the

wo capaitgespendi ng downstream of the restricted bPECEEP2007/055843
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section 112e. This pressure in the fluid di spensenent
chanmber 146 results in rearwardssliding novenent of

the cap 165 (and the main housing 112) in the nozzle
insert 197 against the return force of the return
spring, 118 wherepy the sealing tip 160 sealingly _
s| nglew” pedvieg/dhyraspectivelystoaltiaeleetearbraficd P4BuM/prPLA coating and
result. the. elasticity, of the,.sealing nenber 154

{+ aboietiRg SRR A AR oS RS @ face 154c of

t he sealing nenber 154 back to its original state to
open the central chanber 153a and passageway 153c of

t hEXANPLEG i sibey comting praeessquent |y, a netered vol une

of .t el . . .
o1 A PR dolibe ol e RATPARS ML LR B ottt HhiEly 7 Blociro-grafcd
maketabljrastent feRhiibith endteérasmet dimadnt 1€ thauprpedt invemiogh Atflee drying, an 18
restricted bore section 112e in that forward, strok

(seelimelyir glogrgigralinde Lah| IhetPliencaatrd o sblﬁ&egra&able polyester
| ongi inal,_si h L gt B nd the
segﬁhﬂﬁgﬁg§%é$&%%§eg?g@éﬁ%gg?Fgﬂ%ﬁhﬁﬁﬁégﬁ?ﬁé hydraul i c

pr €bs vomdyrner (0% mevsisalissnlyedembklorafanm.t Sirdbde is then dissolved in

artt4h Bl ool Se A oG P At P el PR r 30% (v
f agre RpidGrofis tHBISEA 11RO IRIBEIa dRH pPBWIAY sRBAC kmbghtéd Sn rotative
original state when released by the sealing tip 160

Theandel by spiayisg vofh 2 Aiae petzle with g foowing prowesiershe
mai n housing 112 back (forwardly) to its normal, rest
position ipthe ngzzle insert 197 once the return
force is gpuupdanrs flRyrrife hydraulic pressure in?4 he
fluid disp et _Ghagrper 146 —so that—theseaigigtT|p
160 deflectéﬁ?%gﬂgggﬂﬁ%g nenber 154 to (re)cloggﬂthe
fluid outl Etrektel (bd)e seal i ng menber 154 thus prdt ect|s
t he |iquid Lnside the fluid dispenser 110 flrom

cont ami nat | Yentgtademsrestl fH)s out si de of thHe deWke

110 enteri i hthe fiurdouttet—i52—3as Tt onty
opens duri ntgo%?es/%éé%ﬁglslr%ﬁ?i@g{) when the fl uild di%gense
110 is firpdmbdhespRanrward stroke of the ganme punpirig

cycle draws_another netered volunme of |iquild fromthd
liquid supply 170 to fTahle ¢rwraydegd pryampiartber 120,

re r vele. devj ' -yl

T 18 G T PR IS, B Ly BB oos o
COoftainEsat st sen@,ow o h higheO{ant heéndbl o) whidkieed o tHewipedinal surface with
fromthe fluid outlet 152 until the fluid supply 170 .

i sTeaRghinsthe duminal syrfape. faryingst 887 Gisgrioraed inevackympven. Using the
di c Lo at | [ ugh.: her | -
no dr aﬁﬁ‘-& %%%%Sb?{é{ E%%Flqulﬁ) &epi‘[ﬁgi ﬁ%léﬂrg}a%ohoé ga@hwg’ and e coating
beth@psstibeban Sitng johdreetrud RAdmgds 1 tve+F11Gjig out | et

152 as the restricted bore section 112e is seal ed shut

by the val ve nechani sm 189 except in the dispensing
PhRXAMPLENE: boatRER et bPF&erdib HolyilG ARHidhOby electro-grafted p-
re-prinme the device is avoided or substantially

al BaYlauaderlagare o fenctionabtesting.seal arrangenent, forned

B SR st ta POty 0SH Tt FRineE R e mer tayer

dr g\ihé @-elebt@o-%kdﬂed dbrgpans edoublO 1dybr @U@Img BE dididiess steel stents
outl et 152 by the negative pressure (e.g. vacuun)

cr ey (laamstieany de¢hng lagirghiserchiepe! inrpeeprdagqe| withhegamples 1 and 6.
phase.lt is also notable that during primng of the

fluid dispenser 110, air (and any other gas) in the
headspace above the liquid is punped out of the fluid
outlet 152 by the sane nechani sm as descri bed above

for the liquid. Figures 22A and 24A show the fluid

di spenser 110 in an open (fully extended) position,

where the nozzle 116 (and its attached conponents) is
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are of different shape to their counterparts in the
fluid di spenser 110 of Figures 22 to 36, but again
wo owctikoss i n the sane way, and are nmade from t PET/EP20B7/055843
materials, as those counterparts. However, in this
version of the tip seal arrangejent, the return spring
118 biases the cap 165" into abutnent with the nozzle
insert 197" to control the position of the sealing tip
160" relative to the sealing menber 154", thereby
pr dhedest iy ruthéo sisaulitagherahtssion]har afqoehmemelstsexmrlence during the

forc eli.n ed to .t b ealin

G RBPBre| Elhoh e et R EpE RiPak i sbisfatd s e a siicon
ar fudpgaaeMimic@ra tbonhhyUhflerd apens@ichl iR, stehtt R fdQdNedS The test is
43 to 46 showi ng the conponents for this sealin

ar fodlagefbiitoptisal apd aeanie oldekor NHSHOREOPS dRIPPAip jtents.
15 | t
5 8 lj:pgtgrfg d}lei t%‘;ngt\ﬁlnglg% O%(Pg)lll as?i@gelé{rﬁ%{éfe}#e?{a .n?s? %lr% the 10 electro-

t hgmfteahdooﬁedreﬁahts ﬁab@tﬁéa@mum@dpﬂeabﬁ abgasion] gt wikteas the spray coated
nmoul ded .from poJ ypropyl ene_ (PP). .The forward face 254c
of SIEHE Witkew thg © {@Pfé? €risd prBUM4 Rrimst xhpdier s deligyndtion.
insert 297 (Figures 45A-B) in sealing engagenent with
the forward end wall 116i of the nozzle 116 so as to
seEKAdﬂBIII&enswmoHrugaﬂhmesﬁnbd channel s 153b mhereby

ravel t he ween the sid

10 S5 hytnir e hedbE it e afurrenfafOC RES Rz 18k 1 PihE TBver comed

t0&9@§§a&ﬂ&%d%ﬁ&n§%@&éﬂ&ﬁ@ﬂ?ﬁhk&@ﬁ@aﬁhanne|3 153b. A
sealing pin 255 (Figures 43A-B) is seated on the

no¥¥mhe strisless stxd piegls arheated fogpigaraiogbapioterobegivénim example 1 for
25pa gof .t he tr throu
i hﬁl u ﬁCtF]Oo gra%t;z@ A5 %%NB% an%l aEmpci % ?@{ 62 é)ll c%ﬁr&dht?l{s opolymer spray

t heoatiapt Fadh @d’a@dﬁbﬁén‘[]@%r&?seﬂhﬁ aSWal borﬁﬁﬁﬂf@eImIJ-&Batrélease solution
seal i ng cl ose the(gassagﬁmay 153c. Thus, the seal
Fy/ ¢

15 pj (P926Bhasphate puer 91 % Havesn 201 and kephpl WéC Sunder a gentle
meher 5
nagiile. $hcl e SR o oRbil Eemy HAFDRRL BB B0 Absorbance
whi&dbitrasy helitd) daphéasercd nudng hr epairopbdtem2ed nHitachi e at A= 278nm
formard end wal |, 265b of nodi fied cap 265 (Figures
aeRaEengsh pgpast thegsleass gl Pin 255 noves in unison with
t NeirBRhil QRS Alioh 124l QAL h fRRCABRRRD, dafibfdiKiGurvkl
wi [l therefore be appreciatéd that the return spring

20 11$h®ﬁg8resri(A}1mdﬂa(B) ihgsitasgesptetitady bifas relagseddalandg slow release

Do) eS8 f ReGUR IR P G e GG M) versus
Of tifnB f{dzﬁy%)V\@de thet ﬂ'a@tkr%le%e {RerdRbS bR Nay® TP lcopdidmich (fWﬂﬁ)) of lactide

dosi ng chanber 120, the hydraulic pressure produced in

t hend glyrelidsi BpErs EROM00 wimnberhases fassi slowi ileapethedpodegradable

265 nDV|n i pst,,the return spring force,
an%ﬂwnm”S o%ﬁ%c&%%é ?ﬁ@ggeé |ng pin 255 rearwardly
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flange 255d delimts the insertion of the sealing pin
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acconnnﬂ@néﬂehehaeéﬂﬂﬁb%pln 255. The sealing pin 255
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adm ni stration, this enables the fornulation to be
free of preservatives or, perhaps nore likely, to be a
w@e@sau4sat i ve-sparing forrmulation. | n additi oPCT/EP®07/055843

seal acts to prevent the pending dose of the fluid in

the dosing chanber fromdraining back into the supply

or reservoir when the dispenser 10; 110; etc is inits
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acetyl]an1no}pentanoyl)an1no] propan0|c aC|d (e g as

oy N R

30



phenyl ] am no} - 3- qui nol i necar boxam de;
6a, 9a- Di fl uor o-11 b- hydr oxy- 16anet hyl -

waZa(k43set hycycl opr opyl car bonyl ) oxy- 3- 0x0- andPOFEP2007/d55843

5

10

15
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STENT WTH A Bl ODEGRADABLE RELEASE LAYER ATTACHED W TH
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| NPERMIVIPNETH): Haemvdysis sindy ediznedsontactitesty. el ut i ng
stents., Mor.e specifical the.inventiop relates.to an
adﬁ%%rP%lP{SIBTlPﬁ@ EYBE ra?k%i; F’etg‘e PBealéﬁ%W% 85‘%"3? O%C?e Celfs in diffect contact
mefvah| él@ct@t?ﬁfted RadtingBy The haethskaidastidyy iscoatied out b Bem® electro-
bi odegr adabl e pol yner itself capable of hosting a dru

angrafted adBuMg 4nd stasiliged samdgspsigeieanens inBACRGRODNDE 10 993-4
T e¥er the years, the use of coatings for
nggFLa %%gﬁﬁééggand drug delivery has becone a
neressulion ofinadl §lobdsulidugrenCitrage htecoagpabi huinhe $lwkl is obtained
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supply is reduced to the heart nuscle. The primary
cause of coronary artery disease is fat deposits

bl ocking the arteries ("plaque"). The treatnent of
coronary artery di sease has been initially done by
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the drug should prevent the proliferation of the SMCs
while allowi ng early recol onization by active EC s, as
wo b@7hatsser cel |l s spont aneously produce nitr oge@T/BRI00B055843
(NO, a snmall nolecule acting as a signal to stop the
proliferation of SMCs. Mst DES-on the market are nmade
on the basis of a polyneric release matrix from which
the drug is eluted. The polyner is so called
bi ostabl e: the polynmer stays permanently on the stent,
andh¢ @talﬁwglogk@une@tm ofigach blped bamplt fivadiutiet tp 210 Hha 5 mg/ml by

G SRR ! DRl PSPPSR+
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10 ; e Ellgﬁ% tepl[en 8l c{bertl Eg@uﬁ Bﬁldylgone el ({ W%r ?mgfotf%raglggnst reagent in
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re&g 1.5, pf this conbination as regards thronbosis.
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nmont hs or nore. Several cases were reporte
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"floats" within the artery which di aneter increases
under the effect of the drug. In such a case, sone of
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they are too far away fromthe artery wall) and can be
the source of a thronbosis stemgng fromthe
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del am nati on of bi odegradabl e pol yner |ayers, and show
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po{% eEér{'{/ ?é%qﬂé@ EOF’@'%/I& Her%t?st da?%g@cfe %I}eo%@%{wl sites were clipped free

( pofEfGt,)scAbBed W‘itﬂraeg‘eﬁ*ﬂn[tﬁlddl) @baﬁwesedrrm?tsamammrmeOL, France) and
electro-grafting, to interact with a hy drvghoblc

r eflieméestadavith ROVldmeylomd l(‘dﬁ‘fy@tﬂhy polivieth Ad¥ PQUENOL, France).
t t bt
PRy B SRR g m%%@aa?w fhtouigh the introducer

15 reb@r@&anwnrmno@eﬁ@rst&ﬁganl c film obtainable by
el ectro-grafting but which are not of "real” polymeric

nat &spegicc A YDE Hige A/BEf Fiaoeond0 prgi ner | ayer s for

rel ease, ri % ase pol y" -
i Hrge e | (VEHERARE Fikstuy- fhe
el Rk dRel" BEfokd e Rh @ng%lia gﬂr agRNi (Il $id t%asodlla‘ung treatment was

i nparticul ar 4-am noph l azoni umte | 'uoro
boadmigjstaved tnhethstfemoragamtdérgce prior to spr ay of the

rel.ease tri ny [ iumsalt is

20 | °LERRGH! Thisicbimiping & HEX NENTES TR o v
reprp@eﬂbge@palynglogg&wp advant ageously a phenyl
group, X represents an ani on advant ageously sel ected

an@ng caitifl egemysyassuppivdiaad a Spdrdsphiatreducepelrcetl wasaintrgduced. A 5 or

é[gglf lﬁjégzﬁggtrera 5.1%? % (Flgcyie fV*{ z@% hat e%ncegd[hrough the sheath to the

adteﬁﬁtrﬂﬁg@rmlslkry afgbgepleid raipPng: ofltHerr(Ilac h}i%ﬁﬁ%)dee was performed by
thiol, am no, carboxy car bo ester, am do

25 gl R]g,qct@p off d:ﬁ)@trasé ﬁ%ﬂt?rﬁédHﬁl"Wl %y%ﬂ({)e ,Irwboqg{eones GUERB%T France) with
f uﬁﬁﬁlk? 158 lée l The—rkﬁarﬁet@rc f %a%([e : t 1§dw59¥§:rorde'dn The targeted

parti cul ar a p- | ayer,
passiruet ¢ llbwh@vsitemﬂ nmplladtabbm wlas apprexineltieelyd . Df heavy

metal ions (i.n the blood flow or in the artery walls)
fr ﬁ@ﬁ@”@l’ﬁf&‘leé%tst eel surface. Said heavy netal

' omﬁe kit \;fgkofr‘lﬂ:!ﬁnte(?upﬁ@tﬂiéebéﬁe%eg gl bPe sidtd IBe‘?lammal% according to the
I ammat 1 on caused by the introduction of the netal
30 stﬁxhlbvwmg prieecdwrood, which is an el ectrol yt| c medi um

and hengce provokes. t he artl 0X atl

ot al ofiertoRgl i midiirtisei G A5 AL Siradfe figelie
par ti cuk@l retiattidrSofahsewed - on Iongltudl naI cr 0SS
sections - that the thickness of the artery walls of
the electro-grafted | ayer and bi odegradable (with no
drug) branch of the study are always snaller than

those of the bare nmetal stent branch, evidencing |ess
granulona |.e. Iess |nflannat|on thls result Is the
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proteins at their surface. In short, the
el ectro-grafted | ayer could additionally be made of

wGe /184383 - foul i ng materials, as |ong as they PCEPEPI08D055843
conpati ble with the aforenentioned criteria enabling a
good interface with the rel easegmatrix polymer, in
order to have acceptabl e thronboresistant behavi our.
This requirenent is not contradictory to the property
the electro-grafted layer has to fulfil as a priner
| ayer whisghionof the siampdepleymend sagieraditonhotargehsita hi ck
bi odegradabl e | ayer to . the ne i urface of, t
stent " BrRuFen et bdiedti s bt RESudia s Bmosmperes)
t he rel pasientABdd bXh Ok thd SonbMillac ateRm ng from
interdigitation with the el ectro-grafted polyner. One
shal | n @hvwaxstqmwlwaﬁ@ﬂ#ﬁm%&gloped by

Bi econpat.i bl Plc i vinylic polymer, and can thus

> beg)o/g a?r%ée(%dtg%l 8%%8%4“@@ afting (p- MPC/ BUVA,
p- NRGhIhMAiafd/BRPMAaticeef bel mudncy Arfoihg itnpeinpal yoeics wilki gdiformed by
can be used as electro-grafted coating ntio i
pa"f‘ftgl%gfﬁlﬁ}y' Eé‘eni%@et@? Of/ieﬁ‘% ANV YHAsr @?O@EE Hn%§£e ggf\émeg overstretch
exa,gpgaqc%lgtg&yners of acrylonitrile, of

methacrylonitrile, of nmethyl nethacrylate, of ethyl
meb-hBloryiaatlegicof trermpyd andetbhacaydrapaiodof  but yl

met hacryl at e, . of hydroxyet hyl net hacryl ate,. of, .

10 1 ARG BRODAPHEL HLGF T A6 SN T By A BT U chntspagulant treatment
achydah ©naehf be@fc MBLMPEMMKLLE pBSdeBureAhd SHa¥2@RENiABRAIUn a daily basis
its derivatives, ®of Nvi nyl pyrrolidone, of vinyl _
hafdr d8@slaysaindspssioy despjtim) @ ey mp SKWWEHELABQ, Sopicehéntrapfiuscular, 50
eth I/C{sne, of propyl ene, of ethylene oxide, of
mol &cif es contai ning a cleavable ring, such as
| agisangsse @dkamplipar ticul ar e-capro | actone, of
| actides, of glycolic acid, of et P))f/l ene gl ycol D )

15 poﬁygml@ézge’re ﬁ@‘Frﬁﬁeéth}’a#‘é@l 19@@@11) m.g:g@J@tg)(ng&lal , Laboratoires
po f r i :

ol g?tq? )g -ﬁgﬁrl\z(?]t?’islf’]ra %znggg S e\%#&%ﬂaﬁég gg F‘i{e%?ergérﬂ surface of the implanted
copodriceemwas i perfi@nictc udrgr 1pall y inBuMAnEe otrjtetialt fthflammation, necrosis,
nmet hacryl ate), paly-HEVA (poly X
hyé?%%?l&gﬁ VI RBY RESF %sg}%)v&{as ﬁBPWW%@WdF%M§CTOSCOP1C photographs
2- RtNaeforhe .'S%ﬁ%ﬁé Lre RAGR RRAT M GRAL iNSH DWhdEred formalin soluti
nmet hacryl at e§/ an psz?éyr-el\/PC/ DVA/ TI\/ISPMAl( poly T Tormatin sofution

20 nmefondhotopathdlagyyet hyl phosphoryl chol i ne/ dodecyl

me crylate [ trinethylsilylpropyl nethacrylate). In
an%'gﬁff%t.ﬁ%ﬁglf SFWQ%EWﬁé‘HFEO% I mis a biodegradabl e

POl pIBhted isfedPRbrlel dcll @atcd RONHAPEALASHOSCIncRasing concentrations and
pol yl acti de R&szA) of a polyglycol actide (PLGA). _
Adérabidsiad be tRMMA (payardyimaagylate) edne dlattdl rgeiderd Wakeobtained by a
bi odegr adabl e, | ayer (drug contal ni-n a rt oat )
g B HC R, b e (RS A LB BRYEE PLplRAGE Bummer G- A

25 t heretod @b the GualfytoF dinll @i fiddlybonef e NEdily wathcdiaohaziado flgRdes. J. Oral.
the el ectro-grafted ymer (see for exanp

with pol . ! anpl e -
paPehel.dppp 1 &aL6.dHSNodhe eeption ovassivirgdnvidheloddied Hayagon staining for
re Vo al j in.the electro-grafted pol yner
chéﬁ%@%ﬁ?g@g@%@%&%ﬁ% sai d bi odegradabl e | ayer,

I n9-gnderretatopr ovoke its formation inside the

el ectro-grafted pol yner fil which will t ct .as
ARG Ry e e%mﬂieﬂém?%ﬁ 1&%%@8&@3&5&?@0&@%8@ £600, fitted
30 (S&@nfxar xaxampl a%d%bﬁll@ﬁseé%gblgé%ﬁﬂ& IR 42 DN 200 NTKON). A

W04/ 075248, "herein encl osed by reference); forcing
t heenirfuenipiehet hmtdlegicad fevpluet drowae dethorotbd cacackdbigeto the ISO 10993-6

pol r. ipsi.de th lectro-grafted ] ayer b . .
PRty PRlRgs Sfsof vy ek loh B ShSERSeBRY of fppus tissue, fbrin,
fact that the polyneric chains of the said

bi odegr adabl e pol yner can "creep" or "reptate"inside

the electro-grafted |ayer, and nake at | east one

"l oop"” inside the electrografted |ayer. For a polyner,

one "loop" is the typical size of a chain when at

o o .



p- BUMA is a proper choice to have the desired
interdigitated interface, as it is readily swollen by

w@ a0vd/1e3en sol ubl e in) chl orof orm or dichl or onethaP®07/055843
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From t he manuf acturing standpoint, this spreading can

be done either by dipping or byyispraying. Dipping is

| ess enpl oyed, as it does not enable one to have

| ayers thicker than about 2 to 3 nm per shot: for

hi gher thicknesses, one has to fully dry a first |ayer
gﬁtgeeenaeved m,bpmqmenar meglogies smeotdy cm@clﬁ ecedlis s slobtig |1f@n1n@f distension,

the | ayer aIr ed.. Thi nstralnt nak

di PSR a&%ﬁy;?e ‘g‘é}%\/&eﬁfa‘é‘ﬁ?"‘t ols %&}%?“3 PABSVE"

SpHasycrmgtcmsn@asgr@hs tw@erd pRt@RA! Habh bitamelce RS rgtadéa aa:ordmg to the

EXAVPLE 14). A nozzle spraying the above solution is

f abillaymeeradingsealewhi ch rotates in order to present

all outsi surf Syto the spray. In order to be in

t he above conditions to obtain the proper

I nterdi gi tlated i nireitédace, one Wil | advantageously wor k

in so called "wet s or "l ow pressure” conditions:

the sol uti%omn to U€°§§W§yed has a | ow viscosity

(typicallyy < 1 cBy,thg viscosity of pure chloroform

bei ng 0.58 cP), the nozzle is at short distance from

the rotatMng st enfeyerand the pressure of the i nert

n|tr ess r

%TSS a“E‘ B bl %Hla&% Pﬁé‘h e‘_ta m@&ﬁ?&‘ratt OBnE"relgn body
| eRdclidh, Eﬁkﬁdﬁﬁ@ﬁﬂlbg@%a@ﬂo@m&'ﬁﬁﬂlﬂ%‘ﬂn‘i’a‘[ioﬁtv@asﬁﬁﬁﬂltbtwely assessed.
droplets of liquid, which travel in the spraying
chBﬂbéw at nosphere to hit the surface of the

?9§t ‘%%a t%d st since the electro-grafted
po Her? y8$ g ’h% spray sol ution have the sane
V\BTh@l%nlul-cfu‘ﬁntlﬁaﬁﬁe Shopfselis $¢ed Yefapld Ow cont act angl e
(=.good wetting), and the collection of droplets on
th%‘%@?ﬂ%@é“ﬁh@“Wﬁus filnogenic early on. In addition

| . .

bi SHeer B aEs 4 el e EHNEEhdeBneles, No migrpigopic ston
| owapriebster@ionsprsapsaysd anthespdoireanst he manuf act uri ng

of _coat ed stents with very little webbing in between
t W&\ cgpied SR (Feitet!i & !overment of the nozzle with

r eﬁﬂetﬁg skt t\k}gresﬁlﬁgtdeél%?ﬁcli a=d %ﬁ 1%9&%&& 1n°ﬂ]1_eqfas&11ar wall. The stent

uni form an relati ayer 1 n a Si ngle

20 shiptme whiasc Imtegratstli inko fauhd:owﬁmslotlsrsentof oderatt dtitlumssamdntaining a

25

air renemal nab e th

SomgBfTee BimERng fetate RPRS Sy Hetexlrar a1 oy fipjjed infilation of

| eavbidghidie ORé réaragrel @MBRal (P ﬂrr%ﬁﬁ) $awkh QIrﬁ’lltJerdf &6&ic Pmina rupture

second | ayer can t be sprayed on the first one and

sowghouti mecbaldrerptrtlﬁom elshprespace e§ ilinapd Hingdkone 96 plagnglycan substance

t nS By BTN R S o STRERT, B PE ulPaMbE [y ETE! ay 1o o

nauH@@bmmm&ﬁﬂgawaﬂ in batches, in which several stents

are rotating in parallel with one nozzle spraying over
1?@&%@SéV%%@@%ﬂ%%ﬂ@sequent|aIIy enabl i ng the ot her

st t e

sp?%é%t&ﬁ%? PR Forifsl! BBy Fol ind b Bhent frame was

hi gimemahlg ko ervﬂtghtlh ohiginerttheen ilnahe pfesscy gospriys ﬁndmg was obtained
ppraoach i.s seque |aI i n nature. Such | o

or 8% diffanigilyrolpetia | 2R 1the Jeniled RscaRBLE 1P lgiap cvalusble

30 Ca@bé@%ﬁbﬁs @c&rﬁf@fo‘n%n@érﬁf‘ﬁ ShdP6ibloRRhf B%ﬁ‘l@ﬁéa&e%f g ﬁndmgs can be

nozzl e whi ch noves above thé stents thank

sc alramnn gi heywa@npha@ie rgegon iveaasi ofy slgght trhagitsgs tsemlarsto the reference
t hat r.ot a stents.are inside the box (to enable
so?@@ﬂ QFWQ’?%%% SRS ety of the operator) while

the X-Y systemis outside the box: the novenent of the

nozzle is piloted through the ceiling of the box via

magnets, preserving the "closed shell" structure of

the box to which the sanpl eholder is plugged to the

IateraI gate vra t he reanabIe sanple carrler and

Y 1 Y .



di sease and infection. An anti-inflanmatory agent may
be used to counteract or reduce inflammtion in the
wo c@ni43g3 of the stent. A gene therapy agent nBGT/BB2007/055843
capabl e of changi ng the expression of a person's genes
to treat, cure or ultinmately prgvent disease. An
organi c drug nmay be any snall -nol ecul e therapeutic
mat eri al. A pharnmaceutical conpound may be any
conmpound that provides a therapeutic effect. A

r eddntel aakt oudied 1 aoials were saceasslolpiimplanteRAthpthe deajed (test article)

o1 S U B ipdeds et e BE)VhF AR Ergien after stenting

i nfdaudsa e@o@kdx@g@telyami tOU Peimpy lecahitial aS&¢ Giandtees, thtudy. After 1
their derivatives. For exanple, the bioactive agent

nmailopd $&| veplarfaien. i AR blﬁtblwagw@wplﬁe&s%s(@cr%ls inflammation,

5C oﬂ%&’rl%{éaﬁgft&rgﬁagﬁ[}%ﬁqg 61166 dsq%m%g 9%’1{41 éi?fgorﬁh 1 S% {dll?ganimals (n

pl acedon Toeteli oty inve agentd rﬁ&;ntsgeNer dph Wl aeolusioh was observed at
cellul.ar proliferation. The control of cell

pr $€Tfig-at i on may i ncl ude enhancing or inhibiting the

grom h of targeted cells or cell types. The bioactive
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hat Ry km %rfe{;e Wihothg n%rrralg cgl 1gro¥vthIC/cll I 4 | o
nd5 may |be used to| reflucg restenosils. [The|bi gactive

pent] ey ral so |i pc| wde @rapops ang dgr vatliyess-of o | 2 | 4| o

h%?e ntes  Antiloxi dantls m y he heneficilal lon theilr
T riights for [thej o andi|rest enetdo d prppentogszancd [ 2 | 4 | o
her g ereffreets—brug—poelyrer—eaeatHrgHray—Ssettes

ssaolide or | erqgde froomd HeOsfeéntl a9 €l ptle[ad || dagt2 gne | 4 | 0

oad¢tivieagent—HhisTetgtiop mgchanisprnay be
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wface lof he ldrug-paol v oatli 5sollves
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degr ades, or fgm&bgoSﬁéh@ﬁvﬂﬁﬁ§eB§ am@b%ﬁ@l%“@ﬁﬁ%lon
10 whBreRighe; b lkefof MihMedn ug- pol ymer coat i ng bi odegr ades
to rel ease the bioactive agent. Eroded portions of the
drug- pol ynmer coating may be absorbed by the body,
nmet abol i zed, or otherw se expelled. Drug-pol yner
coating may al so include a polyneric matrix. For
exanpl e, the polynmeric matrix may include a
caprolactone based polyner or copolyner or vari ous
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The DES may further conprise a topcoat |ayer, which
can b e made fromthe sane conposition as that of the

whradagasiabl e coating rel ease | ayer. |n partieci/aP2007/055843
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t he topcoat bi odegradabl e | ayer may i ncl ude
bi odegradabl e pol ynmers such as {ol yl acti de (PLA),
pol ygl ycolic acd (PGA) pol yner, poly (e-caprol actone)
(PCL), polyacryl ates, polynethacryates, or other
copol ymers. Manufacturing process The el ectro-grafting
of Rpwllty r@é rhsswlgglaalt setomisquferabls edriomwdtstent ffemhnianth of 1rap1antat10n

poI n a surface in rom
R 8% Sdeaf BpRusfen A5TrkoB e Ht bt Groryes i gseries and

Suéérﬂp‘eﬂaﬁl@ rBR6 Gat @find of REINdEIk 20h @h€ Pidsbh! by a @Nd fibromuscular
serves as a polynerization initiator which provokes
suﬂ$%@@nﬁdﬁvm%ﬁ¢@atlon via propagation chain reactions
(sgg Pg 1575; herei n encl osed by reference). The

resent I nvention uses an operational node in which it
| sTp@ﬁﬁnﬂmgopnh@agmhlyﬁndmgrsw@uhs fulloast ual
el ec 1@% raf&Lng of on r starting fr precur

sof FON4H04 S@a@wﬁtf% 1'51 yeg)e;}l%y eqrigd nigrateg n ‘Sle vascular

pa&%HgHﬁﬁﬁnhﬂﬁm&ﬁ to: (i) a protocol of application of
the el ectrode potential which forces the reaction of

gr afftengpe rhonth implntasienofo signsedfdotal odtylerancersdiction whieatbserved for
i's | east a od swellant of the formed polynmer, or
@ﬁlﬁtﬁ%BﬂcgﬁﬁgéﬁP ¥t he said pol ymer. An adherent

f | | metesPhRf eomal kRhesdrfed kh&X¥&TBdBparable results in terms of stenosis with
pol y-butyl nmet hacryl ate (p-BuMAd)) can be obtai ned upon

vothe prgsenge of asodd ﬁbr@gmtsf:ular lsetoermm%lsxrdlfnﬂaég@ st eel ,
Cc hr oni,um al ncotalnn a, .
di gnzo ﬁldﬁly%n l?ctr() ol p@%ﬂ? By erg areaf;%ﬂagi azonpre%e i gt hd gcr%ckmg and

asddlamiratioh s efiedhigazablcu I}Sbt}@ﬁdraﬂatyléﬁf omr aéhe)v ai]ua if not better
concentration of 5.1 0 4 to 10 1 nol

spe
10regolepization tay sapdesasisehare mstaBsivns 4 alz thg. rsbmgqlpdsl (ISyO 10993).
(solvent = DWF), over a potential range of- 0.2 V/ECS
to -3.0 VVECS at a scanning rate of 100 mvV/s. The
el EXIAMPYE 12: sedolonigaticeat 14naidiz8dayssinlribhits pu prduMAyelectro-
spectator (i.e. not intervening in the
el %WG&&?‘&%?F%P?‘@H tp&MPi on) intended to sol ubilize
t h@o ta&lﬂofﬁgltﬂ TRt Z @B &oTRA AR & ca. %Hlﬁreled‘[‘f&nﬁgﬁéd $JBUMA layer

e play the rule of the solvent, rendering’the

pr ﬁzileml@ dlic pugbca ¢fi gxrngplaci. Ettwéiksv n?@abséawmte \Nflents underwent

the are u e sol vents are preferabl ed
et e it 7B il e Taof” Pl oRgRSate SRHGEEo-erafied p-

t hguRtA 4y cagel ®lif thd 1h§fe%ﬁﬁ£l%ﬂehéé ldertddBeral anaesthesia.

tetrahydrofuranne t he propyl ene carbonate and ot her

soAvférrst groyp l§>§|5| @nlmslédwrn cathagizedehb&hidaxs; ynd then a second group at 28
ah | o:l'ﬁee tllh G ofAl %rtgqgsewgrenexrtraalcl X afy lv%r (? fj to, perform longitudinal

sof Vén *%e sol vent can osen 1 roma ke

gr &raps ©OfsHing, laegorafngwaitl&rpratwolade@@mclsn Filvedt@l.j Sire\dition, 112, 270

need to subject the solvents to prior distillation in
or PS5} dhe| GressngedoRav e %ﬁm@wdtWe§E%Whmﬁ> enggthetigl coverage was

ca I t[94yof the watercontent of
thé&ﬁaﬁ%&%ﬁgﬁh&%@%c Eéegq ga%:tl on nedium So the

pr thessulteare eaambayizdakinitiplablee Ataad 10mekmv:i ndustri al
scale. The electrolytic solution can also contain at

| east a supporting electrolyte in order to ensure
and/or to inprove the passage of the current in the

el ectrolytic solution. Wen they are used, the
supporting electrolytes are preferably sel ected anong
guat ernary anmmoni um salts such as perchl orates,

tosyl ates, tetrafl uoroborates, hexafiuorophosphates,
quat ernary ammoni uns hal i des, sodiumnitrate and
sodiumchloride. The electrolytic solution can further
conprise an agent for inproving the honbgeneity of the
film(a surfactant), such as glycerol. This film has
I|ttIe crossllnklng |f ~any, and t hat |ts adhe3|on on
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agent may be mxed in with the polyneric sol ution.
Alternatively, a polyner such as a copol yester or

whback4oepol ymer may be di ssolved in a suitabl BCT/EP2007/055843
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25

sol vent, and one or nore bioactive agents nmay be added
to the mxture. The m xture mayyjfe conbined with an
adhesi on pronoter in the polyneric solution. One or
nore adhesi on pronoters nmay be sel ected and added to
e mxture, The polyperic solution may be applied to
he stent frarrevvork W iﬁhdmtse el ectro- graf { @8daysi ner

al H ho li od +~ +hn
Hhe HU')’"‘S" 61 '”-‘-)’ A “I*"-’ L
thS usi ng any sui tao?%%met hod for apply %%%t he
obmAs&{ngon EXCEg®,] 1 qui d nay De DI pygpepi T and
he polyneric solutiop dried. Drying of the polyneric
ol UtablerD: ttod@hélml naxeeager(%s)enow SEdhiongoliditall ogoss sections, over struts
onponents may be done at roomtenperature or el evated
enperatures (~ 400C) under a dry nitrogep or other
Li t abl e envi ronnent . Mé@@ond d| ppi ng an:i%ﬂ@bfsng step
UustTu 1t U U111 UCAT C bU(J.LI IIU IIIC L I InNcoo UI
h%l\@r:ug-pol ymer coat %%Amay range betwee 9?0 m crons
NEEBAMANGCBMES Or grpggeer 1 n order to prpyoms
ficient and satisfhctory pharmacol ogichl benefit
wi t hahlpé0hindadelisdeongeat (Yo MremtStavidongfitugdinel cross sections, in between
drug- pol yner coati ng may |ncIUQe air drying or
| owt enperature heating in air, rtntrogen or ot her
COMhése| degddtseshoi Saesdth &aestﬁrtygm@cmybmw&p&iei §etéTBe endothelial

be treated by heating the drug-pol ymer coating to a
pr eAEraEE tindgasuEsddErB SEM andyes elde lengitufingl cross sections) is superior

il

or R Sn AT Sodtq HIR o CESERer RUTTBLOM B as compared 10
( 1bheatmre MegtalrSiegr @ht ekhlsndtetin pﬁrtlﬁtﬂnfrﬂiaatheaﬁcdl&ﬁlzaamn is effective as
elec rafting process .on stainless steel stent

aneaé et b- %’b’éfa?‘ieh dmplaplEey f8’halt?oS]§FtF° BRHGH; %ffﬁt%t‘@lwp?l shows that
(Hpiha s@é?ﬁsr BRE@RN AT k&R E/esﬁg)ulﬁfbeﬁéf?tcitr&ﬁ @fsaffc@fand reduce the
p-dﬁwﬁ (5) corrosion arrleg properties of

el dogrdegicaktied topthBuhAinamd iPblediogacbmtetic poathenting E6kct.

a spraying process for the deposition of the reservoir

| ayer (7) the adhesion enhancenent by the

el pXIWNMPYIRTF: §6kal eaa&rane&f@ﬁnm%e(p&emn\ﬁlgsr o drug

rel ease kinetics (9) Cytotoxicity study of

eI Adtrdsygrigfriad dias:b@mcng@uccemyltl%laéﬁmpysieéamr uehgle of an electro-grafted
8 CE{ Ii\?Agun‘f"cf‘e%l%‘éj rc(ggs t en)ts oge Qte %ﬁl tﬂéﬁgﬁ%ﬁ Ic'acHgé/ co-glycolide)

Yectros gr l'ocal*

(181bd@g&ﬁcﬁacbndrwn@a@e Odyef €8 qzllngn IBZ@ﬂiyoﬁxQEn @bﬁ@ﬁtﬁ@n@[@aﬁffgg‘d% to 30kg)
BuMA coated stents as conpared to BMS, rabbit nodel

1411%FH’6W9‘E rdw@ent B Y2 |strak (ltSdltl@r lenatd, hpteapetalynF16 gad ed@uble layer
8&? d ar?lé %? @%ﬁé@é{\qeﬁ}{ %ﬁ e?%:ng){'ﬁg:l(%’z}%& lgﬁ cﬁ@tﬁnﬂex coronary

el am&rres(@x)aliﬂdedgémyeéraﬁaesEXAEPLE 1. Electro-gr aft| ng

Sol ution Foryul ati on One epbodi ne of the pre

i nreisEMSAL §Hué‘x1i‘ﬂ3%ﬂ tEHy ¢ ﬁBGtFroPEr%ISaRl%ﬁ SS%‘”&E%Y using quantitative

el raf | I

o EELEAY AR R0 vk STNRIGANEN LK bF HRARTRNCly 12, A balloon

NadDhéter meededwithn sedng et tthen yd@nsubtmttht: preFehbatedicoronary segments for

1 S gad arer it su@ iR T BebSS S Sidiag a 10 am for 10

US&d%@ndsh@ac%hl%EU i6 @lenSOdwil VoIt ESSE NEDesk tHe @xAMP!peicd (nd Bre- or post-
nm st ai nl ess steel coronary stent (C earStream

Teéllhﬁrt@ﬂl@gl es) were coated with el ectro-grafted p-BuMA
thnhefﬁ}%gvm ng paraneters, rinsed and dried for 60
m nutes OC under a 10 nmbar vacuum Using that
nmet hod the obtai ned coating thickness is about 150 nm
El ectro-grafting paraneters: Method: Cyclic
voltametry from open-circuit potential to -3,2V/CE
with argon bubbling (2 Lmn 1) . Scan nunber: 50 scan
Scannl ng rate SOnV/s EXEI\/PLE 3 L EI ectro graft| ng

o ol . .. e

U)""UUJO""""
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di p coated coupons Stainless steel electro-grafted
p- BUMA coupons are dip coated in a polylactide (p-PLA)
w@e odoatisss (59 v in chloroform) containing or POL/ERDNG/055843
(ww) of a nodel drug, pentoxifylline. After the
di pping, the coatings are stabi{g zed at room
tenperature for 24 hours and dried in an oven at 400C
for 48hours. The ion release is performed according to
the protocol described in exanple 3. A conparison of
Cr (A)assem heexntofegod)tirna Hermagionas eivor dra BAES swaipeiiemeed 8 weeks

ste 0 ctro-grafted p-BuMA + p -PLA dip
ﬁeé&ﬁe ﬂgl%é]ing&ntg rafted p- BUMA + p-PLA dip coated

cogﬂ@,@;sgap@vggal ning pentoxifylline, in NaC (9g/l)
solution at 37C during 150 days is given_ in the table

3 Pérdwart Taprese Sreckapiicrdtest dnplan@fion.oiysh.rier ead €13 gre removed,
ob ed o e 0 te e

5 doﬁﬁ{ \él ldig gpr dﬁHcoa erg‘& Eéelmgrm %{S%Ofctﬁ)% ?r ﬁﬁr%ﬁ] talé] indicated for
dr almﬁno@pﬂdmetfyc anﬁﬁ)odhlgfnﬁmiﬂ aiiady i) ot éle&r@gée@ﬁﬂngmmbdopy
as the Cr ions anpbunt which decrease from 18 ng/cnR to
en{fFEO B A g/ cnP respectively for the
el gl l@s Qtreeﬁxteﬂqn @orﬁﬁW(W X/Iaﬁfl‘fﬂoﬁ)tr'lﬁ% l drated in graded cthanol series
el ectro-grafted p- BuMA/'PL entoxifylli coat |%
EX(QIOF’IIE 169 °sipd Ay EEIId&ICBtQ)ge [folozfé &8s thén&pﬂa:yld@bmt glygomethylmetacrylate

or dis a re voi r pol yner, coati n
10 5 RGHAT F i e o G Biok @ittorB s Bt 4 S A8 France) and
e”&&ﬂbmﬁth Of crhQGT-PAE AR onl POreMalRn. MWistofdgich YdeBGons@hre observed
18 mllimeter electro-grafted stent is spray coat ed

wi (kb oBe@i0adbiion, paryesst ekigifipesl, yalattmd@h@megyymmgnents are

ng)%g(wn W%i?@)ete{:n%ﬁ)s o OI r&%& %kleo%th ngl?%l ];?r%ng é? 9%%%% bPI morphometric

t hawulyhiss sy eds kéctohe foz Rhet aiay B @Rdny. MetoiMinidItier & dneasured as the
obtain a final ratio Sirolinus/polynmer of 30% (W w)

15 Thareprilonuthe intgmahplastéalamng HELS F%@P remigiabberer, pngigdia area as the
stgal be'{%‘é# &k QP Qﬁc?ttl:l ST GhsticPVanSiRY. a%p‘ gllgl‘[el}q{jj h[hﬁkenmg as

fine nozz wth the T ow ng paraneters:
speqgyessgl pathangiod(iscofmd] weealrey itieth] eeatinadiaiascagppl i ed
to_both the l@@im nal. and abl um nal sides of the

st AMErweshestigddiandlygnt . with a hi gher (and tunabl e)
t hiekRess cﬁ’n[hé H@ssﬁ:@h&‘ﬁgf&lesss Weh@CE Wintdvel eetﬁ@ &ftbridOart Reibedded in
| um nal surface ing at 400C is performed in a

20 vaparaffinoblenks Usit rege tone 1atb ot eupdnanestdims andethepatinmgsed in a 3%

e ReSuRretgh SuftoRs fuoh i ETaetiapdy P Sai R g u e peroxidase
+ actilAFON o XL EstdiniN iaafn@%a pf i€ HRUMAIOh RO3Y WK ine albumin

adhesi on by el ectro- ]%B‘afted - BuMA underl ayer; a
f uRBBi dfel twoewashagin RS axghiéisowc insybatpd iny yasious antibodies (antiMIB1,

ht th dhesi on str the,res
oftyebf tslyb § 1 g aBhed! LRDEHRYC frbrRadiea il Phloypss count stained
25 dogdilsen hadiflimé aAd hiddiaQReaSt @i nl ess steel stents (18mm
Cl earstream Technol ogi es) is achieved in accordance

W tShai@ﬂmrplle@tsmlmaﬂdSCePJThe test is run to sinulate the
abrasion that a coatin £X e d
| n%? lh%s JJUTROSC, SanIbIGS ar gx%ﬂr %g&slélé glﬁ[ear@gg}ydg%illolgq ehate buffer, PH

pasgefdr gevart abCt itrf&i‘ﬁlaiHéHQHQﬂBSa f&i 1 hc oext uhe 4rb @Ehydrated through a
mmcs a coronary artery, after which the stent

i's
de@ladgb gthampleandepire jagetpig, | fedtitisgl-opint eeed dRen §PakhPRg010 BAL-
el r S
30 Cogtﬁltngadﬂregpn@ﬁ%%ﬂg ngﬂlggﬂ?eglé él?% epg.lftt]p} E@a‘[é& @/'Iﬁl A/l (Emscope Ashford
el Bk rfOP gahing ¢tltreontnsicroatdpyt (EM1EB 0 Jeot Tolg;roafapem)— observation with
coated stents pass the sinulated | esion abrasion test
whisicaadary (fiecligPty coat ed stents without the
el ectro-grafted p-BuMA prinmer exhibit severe
del am nati on. EXAMPLE 8: in vitro drug rel ease study
In this enbodinent, the tine course rel ease of
Sirolinmus froma double | ayer coated stent is achieved
accor ding to the foll OWI ng pr ot ocol 18nm st ai nl ess

. e o o e o N a

oy s



fetal calf serum in sterile, closed, chemcally inert

containers during 96h at 37C. The rati o between the
waeo7aessar ea of el ectro-grafted p- BuMA and t hecwabP2o®055843

of extraction vehicle was equal to 3 cn2/m . The

extract and its dilutions (50%pfnd 109 were placed on

the cells and left in contact for 24 hours, at |east.

The cytotoxicity was determ ned by a vital dye, the

neutral red. The nmeans of determi nation retained were

t he Sg&méstaial aorlphiol ogy of the cell (qual i tat i ve

t d f ||
CotSpr by S U, A R TS 380 P if e o REd irp apsen = SD- An
ObANOV Aytedtaagbmgmaid M&e%alh&s @ epargréfafalontyy tdiglatelet therapy
nunber of i w@ga cells (quantitative anal ysis

Podilaviy 80¢ g # sptrWe75cMﬁﬂ isoitarigd dhydast ‘éﬁf%d)fﬁ%ﬁr caghgtgyization and is
te ' tq I

5 &L RLAPHELHI FLREOYLEY N SPTOHTE Tt 2 momis oon-
solpit icotheofisuphemolntat(PRvZg7$ mhg aadilakpiria Tediguped QyBMrhe pigs are
The test cotr)rpl ied if the percentage of nprtali

aberibetaiEsd, OXdemeral avaoHile ot -freprl Uodsi F%ﬂw%cgmbééﬁrl@?ﬁ%ea A probe
Wi g E@t%rﬂé) i§ 212@% densithyo MAL Y&l %B@c{é‘g}mﬁp L&l allows a selective

produce no cytotoxic effect under ditions of
t hepetc'd'giatloﬁ loé the stropaypicteacrki Afteh enjp@ranecnff Yy depdrincBl/kg, an initial
VI abj 0% Tabl e itative

10 p]iyeecé%pmf copr f(I\%gblls &%rlﬂdt g‘gtlan‘us Plus 40mhz, Boston).

eI @Hé fn‘ihﬂ reikadaiRs iBVRbRIth BRImAB ehet ﬁ&ﬁle@?()f 1S %&n@r@z artery and to
the extracts of electro-grafted primer coati ng shows
v}

nogwidé¢ therstant uﬁpl@euatlon xobddiny rafie stent/ageny gL 1208urA Keut is then placed

HalélrrNEF agerage selgn}eﬁ éfc' t(ll:}% gﬁ%t@sufj(?lmragl ;?‘g Cgensﬁ1 a&{)erreaa A6 coronarographlc
of cdrﬁﬂ)l BhODAUS & triutdbfdhé 863d £potiash oMdht Rient, the whole of the material
el ectro-grafted coati ngs The haenol ysi s st udy i's

15 ca}”sr‘f"é]é\dr%ﬁl 29 4 gygal éloemr%@gmalﬁ t&artpst puvke apigt of femoral puncture

ta d

BB Bk P RERRHET ALECLROTRoR: REGRECATRS, Whherizaton i
bI ooded whs tis alt:ﬁmbe@abbm éoran icompaggtphedcdnmshnTid oaduation of the
is. obtained in step | e cond|t| ons fromthree gonors.
Bl BFd- S Hsaer v AN IRERIRL Prefiictitiop s Birameg gy a now IVUS.
subpgd 5tﬁ%§§oul&l"ﬁ§§% ghRb! 'tl{ht %Wﬁ@db‘gfé&i%l%%l@ﬁseQ%%‘F hBd Gf%g%ﬁe%red after the
assesse . 111.86 3.90 - 91.

20 0. Bkt #gWﬁékS Htree rpleasng 1heYtogl i drupasdea, HDG $IoMeone only sees the

than |.ng 8 m ). The, t ot al.

conpul gkt 8&%‘%\43%’(% %raétaf%%dt bEtE HuBg GRPSP producible
rrg%d%htebysu@fawm ld%(w@nth fw h@ﬂh@ &i@@ﬁmﬁncpﬁaswﬁakr everywhere,
sal i ne (25.66 05nmg/ 'm mé‘ - 25.37
rrg¢\rﬁn)m the Hogardisiles ™y é??leﬁmrr&by SEM e@@@faweﬂﬁ@ st@m @xplanted 30 days

Sa er 1 gaé%&g))n,ar{)ﬁ rs%rﬁ’éﬁﬁ ol ar %{bsecr)r b%hr%l(r:aé: e(rRIBB otf gleectro grafted p-
25 UthM)A icSideRefg (Rdull %lllsﬁgpeﬁreﬁlﬁé ot eMiaicgrEbsie 1afer, |a-1=1d hence the total
540nm Henogl obin concentration is deternined using

caldlassaef s dugvEL disspgaene elothg brodeggdable daxep ay @mher confirmed

us ,

L0TP ISR S0 PRI S G o gt e

m whithwetdal labodc®o tthi |dmg50ﬁthage>dt:gmdnbth@1mymsr s tube

(15 mi nute Absor bance (Arhitrar its | neasur e

frh&e‘a( %fﬁg%tﬁﬁﬁ?)lﬂ’é‘%ﬁ%’t %@S%YVRBPH% & wighs, heroiiraried p-BuMA s

30 Wa ¥ShE ROEBpAGRE SIS XA S RAGRNY . Henmogl obi n

concentrat| on Is determned In triplicate using a

calhd FAUB gesutts demofistoate 0.v0B62¢wm! OlTATAA rhie dcpfoé@twetdcoated stents,

usi.ng a.reference.standard (He | obi n st

o Ut 395° 5o SRS iR ARRRGE R TTBE, SRbfuhh Rl proliferation was
5m of each of the bl ood substrate are transferred in
screwcap test tubes containing the test material. The

rati o between the surface area of test materi al

sanpl es and the volunme of the blood substrates is 3

ch/n1 The p03|t|ve control |s constltuted of 2oom

o, s e o AN 1 . o



1- Inplantation site Each aninmal was inplanted in the

right and/or left iliac artery site with the coated or
woonn7aeassed stent for 4 weeks. 2- Animal preparPEt/EPI007/055843

and anesthesia The rabbits were prenedi cated with

atropi ne (atropinum sul furi cum3-AGUETTANT, France),

anesthetized with til etam ne-zol azepam (Zoletil (r)

100, VIRBAC, France) 25 ng/kg and xyl azi ne (Ronpun(r)

2 % BAYER AG, Germany) 5 ng/ kg, by intramuscul ar route

ac@@ediedgthﬁ&)istmﬁi’m@%bﬁ dhe mamperdolpgiselesiudies witlph demonstrate that

surgical. sites were clipped free of fur cr ed.with
2 TR indity e 51Ol SRR bl on Mo BRRREMAL TS complee
Fr anlogelidattbndionl (WiBsiradi Wihfhgpond 808€ 1it®dimeunt of smooth muscle cell
(Vetedi ne(r) solution, VETOQUI NOL, France). The
f oPIOBEIr#EP™ r eat ment was admini stered into the fenoral

sartery through the introducer before inplantation of
each stent : Aspegic(r) (SYNTHELABO, France), 50 ny.
HeBXIAMEBLENDRY (oW {roSNTEHELPES, sybtean €&) theSfahlfacturing of DES with
Mor eover, before each angi ography the foll ow ng

vagl infenfars Witk gepgmeralied Bakimi stered into the

f eqps Alacidhd %rlﬁé%eqqfan%@é 68% withioRs AR ARGt wA1108 s scanning system
AVENTI'S, France). S~ Pre-procedural angi ography One
cansgtlagtdam @pyofwasussiisosiedic drod, and nwved aFnagnat podle entside, which

sheath was intr ced. A5 or ui di ng cat het.er d.a.

10 G RSP RaGsdry Rk e satpane e GughE o gL of e ifside of the
t hgot. ghBTARY iRt Ragn®NisFNhQbARRIA HBRRBLANE of the
iliac vascular tree was perfornmed by injection of

cohhe & twatiealdhe Apx hadex iots sppendigd Xthich_nisonagctid losin outside electrical

GUERBET, FErance i.th Rhilips BV212 equi The

ai Tt AR ol ] N P A R B B the ot panel
oV ef tht helchite fb?ﬂakl}ﬁ‘éﬂnﬁ@lt 6f @Btvolt iR FIMh@idi @ Bn ks
approximatively 1.2. 4- Placenent of the stent The

15 st etghts\aa plaggrd amnerflless which a1p ifardheg mbwgeed 9nfo gpsoen the sampleholder.
st r ' I J '
or OIS (P ot A Thlte RSERED B ShAHE1Geh EY S Rapmested g common
I ntovatingestichimgéte the tenpléhdlierr ehichehionp ofat theecar of the sampleholder —
GW I nsertion of the stent deploynment systemi.nto th
CaPgeR Sl DSPRIByHBRE Coh PlUgeoSe Sk Mg gpeadiydrithe fir wall of the
ba}b,000cRE R AL §ll (Tnd At RSRAYCHE ncbdB) M@ 4RMh&hselves plugged
the stent in the conmon iliac artery. Delivery system

20 wi ofid rtbevéibs, fand mheneth@Sample Hedddr-ip pbggddivalo thadarogaldphyhe box, all

An i mredi at e al uation of the patency of the

rEn T are et N e PRl RIS b ar aphy. The

di apetey @%st&ﬁcilﬁ RIHET Yidvas dx@GRidempng, tthe @bleai theequence of

overstretch was cal cul ated. 6- Pharmacol ogi cal

t r maveraents ardispstisent Vg iayalcpehichds plarerdrstoper eaditasdroyer stent, one

20 b BEYE LS PRICHPR: on ) LABRSHLR U, one vy anc
25 pr ogeddy ®ad) beWirs s@pingithé eprad t0@movedaithy nbasteat bod s@fs spraying

days .: Aspegic(r) (aspirin 100 ng/m_, SYNTHELABQ, o

Fr 2gfée) The) ssppigrhielden ean hodd 2Qgtensy perrbatde sp fthat dhypezle is displaced

sappl.i j AN i nj j :

o TRt Bt BlcR 8RR S o Bt RE Yont basically

Fr &rece)no #Hhrgyr fis s exadicnatipondiaf td he texdisehaenesiyrtd apey one stent +

of the inplanted arteries was perforped:. any | oc

 nih6108F SteahE Fimeeh ' SVPTR ihs ARtS BFCT (P gitss ineth §the sample holder.
30 he RN diirg@ 0 ke @tacY MRY sdn@Shi®Mcolaid SEINRE uARQurns out to be very

recorded. Macroscopi c photographs were perforned.

Sargplasksicier. e i dentified and fixed in 10 % buffered

formalin solution for histopathol ogy.

8- Hi st opat hol ogi ¢ sanpl e preparation Inplanted sites

wer e dehydrated in al cohol solutions of increasing

concentrations and enbedded in PMVA

(pol ynet hyl netacryl ate). One distal section was

obtai ned by a microcutting and grindi ng techni que

adapted from Donath (Donath K., Brunner G : A nethod

- . - - S - - N a




The stent struts showed a square shape with rounded
angles. No mcroscopic stent material alteration was

wobaenysds i n the speci mens. 3-Non coat ed stentBCT/EP2007/055843

10

(control article) Al the stents were fully depl oyed

and well integrated in the vascyg ar wall. The stent

frame was integrated into a neointimal tissue of

noder at e t hi ckness contai ni ng a noderate nunber of

snmooth nuscle cells, fibrocytes and a limted

i nMaps detiatem tefsulm@aﬁn@pha"gbs cogyng smppicacy ahSAEPER vdich have been

right) showe t ed eI m. na e wth
el ated R iR ol S OF: P Nlh St tifee criterion of
pr o35 aglayioano Shidek @ Qﬂasm&lcﬁﬂét&@(lb QR Wrbli diug falase) only 3 DES are
neointimal tissue of one sanple (animal n 11 |e No
t hiereidsiofdsingnaie rof sgecsq ohg adotgk ristdsof %%t%aEwrufeey tighter 10%
Th f i<Bt i
colrE PRI, " Foich AR LI oFRR 50 ABth LW BKapally higher
t hihan e\mht had ckiBtihf éndustiial eReensgf@uphicl hmml fpead afeg\maa ca. 20% on
obt ai ned by intra-animal conparison. Due to the
li er of sanples and eval uabl e observati ons
no
o T B D e Wl RS e system.
wawheh isldegiht proagtid thaigksgo thd wetting offhred beftler :mpmqmate electro-
grou us was obseryed, A t taI of 10 oui. of
Laetfadiet e BREESoPacsY b fouraal mowec 1S iy B atgeate. the
(t &sitelidnl BehwdenaREEQTcchtbRioNAT dERALSR: §ir8hg 6AMST Ad that in the
article). The artery overstretch after stenting
r epbieer kpprad shenedgb yery. Imearoangl, veryt fopresslueible, evint thegh it is not a
artery rlcel tgng%t 2L b s h| S study. After 1 nonth of inpl a
n t R i Ro Vi'si bl e macr oscopi ¢ | esi ons
(necr03|s |nflannat|on henorrhage) wer e identified
in the specinens retrieved fromthe 8 survi vi ng
animals (n = 6 non coated stents; n = 7 coated
stents). No sign of occlusion was observed at
sacrifice. Table 8 : Semi quantitative
hi st opat hol ogi cal analysis R = Right ; L = Left ; M=
MeanResul ts of histol ogi cal sections of rabbit
retrieved stent after 1 nonth of inplantation: no
signs of local intolerance reaction for all the test
or control stent series and conparable results in
terms of stenosis with the presence of a mld
fibromuscul ar neointimal proliferation Conclusions The

mai n hi st opat hol ogi cal findings were as follows: - All
the test and control stents were fully depl oyed and
wel |l -integrated in the vascular wall with no thronbus.

- After one nonth inplantation, no signs of |oca

i ntol erance reaction were observed for all the test or
control stent series. - The test and control stent
series showed conparable results in terns of stenosis
with the presence of a mld fibronmuscul ar neointi nal
proliferation. In addition, electro-grafted |ayers are
capabl e of preventing the cracking and del am nati on of
bi odegr adabl e pol yner |ayers, and show equal if not
better recol onization than stainless steel bare netal
stents in the rabbit nodel (1SO 10993). EXAMPLE 12:
recol oni zation at 14 and 28 days in rabbits on p-BuMA
el ectrografted stents as conpared to BVS. Cobalt
chrom um stents were coated with a ca. 200 nm

el ectro-grafted p-BuMA | ayer follow ng the protocol of
exanple 3. Ten New Zeal and white rabbits underwent

pl acenent of 20 stents (18 mm bare netal, n=10, and
coated with electro-grafted p- BuMA | ayer, n=10) in

the iliofenoral arteries, under general anaesthesia. A
first group of 5 animals were euthanized at 14 days,
and then a second group at 28 days. The iliofenora

arterles wer e extracted and morked out to perform



Artery sanples: The heart is excised 8 weeks after

stent inplantation. VA, Cx and CD are renoved, rinsed
w0 noophesphat e- buf f ered saline (PBS) then prepaP@DER®07/055843

i ndi cated for histonorphonetry, inmunochemni cal

anal ysis, or electron scanning 49 croscopy.

Hi st onor phonetry Sanples are fixed in formalin (3% at

4C for 12 h, dehydrated in graded ethanol series (70

to 100 at 4C) and acetone for 24 h, then enbedded in

gl yconet hyl met acryl ate (GWA).CRims:each sanple, 50

mmthick sections are cut (Isonet, Buehler France) and

stained with Verhoeff-van G eson for anal ysis.

Hi stRldag dadin @@{ﬂ@ﬁspr@[ -observed (N kon E-600,

Ni kon, France itize and nor phonetry

neasure%ﬁtﬁﬁtsfréﬁﬁ@’ grformed (Met anor ph, France).
5 Neoi nti Q@lectw &lft%a BYid Sdlg}b@&# b 84 Yfr E&B&”&M' ¢

anal ysi s, de N 5 sect or eac y Segnent.

Neoi nt i airaiodagreaabls poagu cedingshdsting ardeag ﬂfspo‘@eﬂhﬁ the electro-grafted

internal elastic lamna (IEL) to the |lum nal border,

and medf%¥l8%ea as the area between the IEL and the

external elastic |lam na. Neointiml thickening as

expressed as the ratio [(neointiml areal/neointinal

ar 2alnediug chrtmg)stent bfimlanodheiiecal tharstdny diasieAtork hempnsgs a metallic
10 t he dessication process, stents are renoved and

arPaéﬁ es are enbedded in paraffin bl ocks that are cut

into 4 nmmthick sections and then imersed in a 3%

hydrogen peroxi de aqueous sol ution (Sigm, France) to

i nhi Bhe dergddgem)@t@nbef ehinals er acwh@remy ther\lsinntsis@néwré( comprises a
St al P IrBQg'é%tebdAf tﬂe \%}éou\ga %1§tlr|1%|118€>% esse étteqo%i)‘[/(fn ? arﬂalum cobalt-

ns
[ n@lﬁbﬁﬁlﬁﬁl MPB 50861 Pg 018 AllbHe @lz@ﬁuﬁﬂﬂtathB' a sudalsle 1bid’¢ompat1ble alloy,
factor VII1, macrophages (AM3K)). Two |ndependent
15 oba stiipblesbieesumatibleanpfedalcand scombinginniheisal and nedi a
areas. Scanning el ectron microscopy For this purpose,
sanples are fixed with 4% gl utaral dehyde, 0.1M
phé Sﬁhﬁtr&g blmhhg stenPbf ahy2nt off tht pre@dindGlaiandwhasinetlc ckctro-grafted
PBS f or Next they are dehydrated through a graded
et FRAHBR ham thigkngsshedt ol 0 rgﬂ&nﬁ@tm@&rn poi nt dri ed
from CO (CPD 010 BALTEC AG Liechtenstein). Specinens
are sputter-coated with Au/Pd (Enmscope Ashford UK) for
20 scanT'herrgug Eting orennmfcanysme py thelBhtc@BR0x]dies) wlflcxie'yuhe electro-grafted
apan obsecli ﬁtl on Wwth s con?[a():% el ectrons. ¢ . d
St qa1g i aRd e HamATnanomer chesea G CeTauR.Cojisis n$ﬂ vinylics, epoxides
tr arm N&ﬁ& ﬁmn@ﬂl@rsr&ﬁuﬂtgbﬁlgqq@g @éﬁfn@%‘}ﬂn&ﬁsaﬁ&?aﬂ%?l dighdnium salts.
A test is performed on these values (p
pr epar ation by antipl atel et ther apy (Pl avix 300 l\/g and
22 h eeg{u%aeim nI ssteg tg Q Sélaglgnn% Wll}% an dﬁflr%rnﬁ(gfoﬁe{r 1% I?:ﬁosen from the group
25 dugaisisofg off bl Sth&tﬂabrfflaﬁ hasthyl, nbtimRide, aﬁsﬂdrng‘fmlﬁi}tlhﬁlethacrylate,
foll ovvup) to the usual ampunts (Plavix 75 and
as PSP capsolagtope pndidrgminophenyd; dg@Oawel @Hﬂﬂw@ bosde by
fenmoral way into 6 french under radi oscopy
(Sel dinger). A probe "EBU' (Medtronic) is placed at
os?i Uhe dfug blatihgfstenc of angronet sfuthke @oebdalg oladnsg wherein the polymer
selective o le ion of the coronary network. After
i nfRLRg drigred th%%ﬁ?‘i“h SR Goatig horise ipackinga&dtonar y
30 echographic control (IVUS) is carried out (Atlantis
Pl us 40mhz, Boston). The initial |VUS nmakes it
po8sTiy drugoeletsig stamteoﬂdiw'ndv,awmrem bf bidretivopgmany selected from the
arter and to ide the stent ntatlﬁnto bt ai n IR
LRGP <OBe S B0 ST . SN aPe B ot efPtoliferative
the average segnent of the vessel (12 atm 10
dryness). After a new coronarographic control and |VUS
to ensure of the good apposition of the stent, the
whol e of the material is withdrawn and a nanual
conpreSS| on |s exerted on the p0| nt of f enor al

I e s AL + N



These tips can all rotate relative to the
sanpl ehol der: they are connected to a common rotating

W@ oock44385i de t he sanpl ehol der, whi ch ends up PCHEP10h®055843

10

15

20

25

rear of the sanpleholder - wth a femal e appendi x

whi ch can plug onto the male apggendix in the far wal

of the box. Hence, when all stents are placed on the

needl es which are thensel ves plugged onto the tips,

and when the sanpl e hol der is.plugged onto the far o
waigenbfantanéithiyombogdnic ageahtag anpicedgelagi, ranl ansinkagalel| agertnan antibiotic,
at_the.s tunabl e speed. The X-Y systemis..pil.oted .
v AR R ACkRab rE R he el il ERE B e, an organic
NOYRIE A tphadicsiia ¥ em@buld)@ Re@@bRantbNAhplodu@l agGesbrinant RNA
top of each and every stent, one after the other, )
st Biodycts preallagey. wieiollagamis, flergyafivendy PEH@innh Preicigt angtog, a saccharide,
IeggfyzmgmﬁkM@%ﬂa¥ﬂ@one way back, before stopping the

spray tS Hove o € next stent and starts spraying

agai n. The sanple holder can hold 20 stents per batch,

so that the nozzle i 'splacgd fromstent #20 hack to

d
st enthedryg eyling skt eﬁ%rlys@wéfrf @ PECCERE §IH M AIFrEp dhy drug-polymer
ba@da@iﬁ% liY seREQE inNAe %?_6@9’ cbfR¥lstife RET dRdoiC BRIk e SRAIBEALIe polymers,
to 19 tines the tinme Ts to spray one stent + the one
t i egpolymeers,iamd blwktpolyywarep t he nozzl e over the entire
| ength of the sanple holder. Al stents thus see
exactly the sane protocol, and the coating unit turns
ouf(.tphd Qru%eélb{tir[ge peRdYCERIe SVRERr I8 Vh@bio@%gﬂa@ﬂé b8lymer is chosen
(mass of the coating on a series of 53 DES which have
befams phay gtbups i avgsisiieg nelc aleslpedicles. b v lydanbidey, Platywaprolactones,

that, with an acceptance.criterion of .15% rel ati.ve

ey Egee” raBERES naNaehi S T ertalh Ee
onpy@P-BrPofecan8iteRt ePHAGS Qi MEGritdd RmpIRRES, pli¥hPne oxide,
a ?o¥§1gﬁ?éﬁg of 94&2%@6 ELen if a tight§? 10@6p yethy

t opeybuiplene screphlptedpolydiexanpses iny bifid cdmpesiigh.edadlagén matrices with
86.5%& “hiﬁh I S subsga tiallylhh%her t?an Wi th nost d 1
exPOMhg MOTY{HED doShRlY e (#SFORIMISaT VPR [yred  sma

W fniidstinglaub@86saNitdie cBit g dekasa)and Wix@tdsrthdrede this

quality to the very high reproducibility of the

wet /| ow pressure system which is ideally pronoted

th t h i.ng t | at :

el e Fisg e B o LU PREE ot HECARRE SRELE Fherein the polymer
f o€oasing hostpngaBs tirug, hagashidkricyebetwoar k hed 20(h@icrons.

correlation between the concentration of drug in the

sprayi ng solution and that in the polyner |ayer at the

engy i Phe/ B dILHEAGeRNGE Y8 ¥nd %@&p@g&k@dﬁ B0 fum%ggompﬁsmg a

it 1s not strict one-to-one corr [

;/COS‘[CI'S such as

'at1 on. d al ns:

dr bigdedradabhgtopt@mntayeconpri sing: a stent framework; a
el ectro-grafted coating di sposed on the stent
framewor k, and a bi odegradabl e pol yner coating hosting
a g utheAr$POSREL ABnitdBoraln@ab chidnaf asemaat idpdod layth®& made from
drug eluting stent of claim1l, wherein the stent

f r desaoe kowpaprsesthat efsbabiodegridabls copting rrdeage Lagyer.
eluting stent of claiml or 2, wherein the stent
framework conprises a material selected fromthe group
consi sting of stainless steel, nitinol, tantal um

cobal t chrom um MP35N or MP20N al | oys, platinum
titanium a suitable bioconpatible alloy, a suitable
bi oconpati ble material, and a conbi nation thereof. 4.
The drug eluting stent of any one of the preceding
clains, wherein the electro-grafted coating has a

t hi ckness between 10 nmand 1.0 micron. 5. The drug
eluting stent of any one of the preceding clains,
wherein the electro-grafted coating is nade froma
nmononer chosen fromthe group consisting of vinylics,
epoxi des and cyclic nonomers undergoi ng ring opening
poyl meri sation and aryl diazoniumsalts. 6. The drug
eluting stent of claim5, wherein the nononer is

o o s R - o



