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of |idocaine may be needed to provide continued relief
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be uncurled nto an approximately linear shape to permit the device to be passed through a
tumen of a catheter sized for insertion through the urethra of a patient.
in one embodinient, the drug reservorr component includes at least one elongated

elaslomeric tube having a first end portion and an opposing second end portion and
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ARy ot e Rl °bBE 4SS pl eted in certain
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elenents n an alternative enbodi nent, the device may
otyer Pormekls of the aspnisabloe laat. end whes Swodh ﬁnﬂatdr*ruéc pieespg] may
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enough to t'he r ermant s
Mﬁﬁb deV|ce.

The device may further include a floatation feature by the use of low density
materials and/or the inclusion of air or another gas in some part of the device. The

floatation feature may minimize the possible irritation of the trigone of the urinary bladder.
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Hi e aperture(s) for release of the drug are, in at
| east a preferred enbodinent, within a size range

wob@pe76set ease is controlled osnotically. | n oOPEI/US2008/086467

enbodi nent, the aperture is circular and has a
di anet er between about 25 mm and about 500 mm Drug
rel ease may occur too quickly if the aperture is too
Thed&Re a@ﬂ that iWRRIef CMNGnthats. pMQ)()ﬁlH;lub aRE&S P }%\\W Xeray
deformthe drug reservoir tubing and p055|bly alter
mppEorager thardevicd f the aperture size is loo small. The
devi ﬁ% ‘fp@éi fry rt&i*hf?ﬂr iuin@r? biutgi.e Qg fr:!s@@%ﬁncblﬂgonfe atfeHs‘I ﬁch}’ th% he
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ornulation core wt ereln e '
reggreRibeonppnent apwiathed étsﬂvﬁoﬁsl@ﬁs mngrit gt Heutihe g}t%imeé)ate region.
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I Ses a Wre end
op pdmm@h@e@emmd aemjmd angoaded fiot mhm"du ataa oif egmgnu alocal tissue
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ere1 mat er’l
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of a Silicone.l a met hod
“‘ﬁﬁé\l/}r%‘adf[o‘?h"ﬁﬁm RS f‘ ﬁi i ’“l\'mé[l tlﬁ "tlﬂ ram}uast%\ftxxm af the
pﬁtms;s UoShihe(oM Lk aliadiiRcRMandbRalYe dRED doficPaldipagiing it into
or exanp le into a Patlent s bl adder. In one case, the
e Jitrirgtheter: drsine dedetamed deyicgdhrgush

end. an o€p05|ng pr oxi ma and an open | unen
regsptin bl (D ipdiisT abé fass g thansaiprdl sghandrogt e paticah ditsreafter. the

D& WRRERLAL (LBLNEL LG, iG] RIDES: QfnBndRbf 8Ol id. In
certam embodiments of this method, the patient may be in need of treatment for interstitial
cystitis, overactive bladder syndrome, or bladder cancer.

1 stifl another aspect. a method of freatment of the bladder wn a patient is provided.
In ope embodiment, the method comprises implanting wholly within the patient’s bladder a

drug release device; and controllably releasing a local anesthetic agent from the drug
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need of treatnment where the proximl end of the
urethral catheter remains outside of the patient;

waledoonnismy e. g , uncurling) the inplantabl e dregr/uS2008/086467

delivery device and passing it into the proxinml end
of the lunmen of the urethral catheter, driving the
def orned devi ce through the |unmen and out of the
dgH@RQ&ﬁM@@ﬁ@ﬁQﬁ@r&h@dﬁe%kgﬁuﬁﬁﬁH&ﬂﬁuﬁ@&h\§RQQQQE&JH§gmn0{
shape for retention in"the bladder; and renoving the
thg meRskeit ageatindhecrrothelom efbe baddeanthile Thadiaahich peak iesma
bbbl s PURAREI P ahs Ol AdRA HBADREy b OIBCRAE. Frdhe
reservolr componen evice fn cer
erabrsiodenteng @noefmmhwsa friet hedhetichgerpat e ptol wﬁymbeduiwm%d
i 91%\} LE IR R e Pl R(na Lm‘i %11’?‘ E:j# h ?r! on%X:Tc‘fﬁmEl}Yﬁm ?1%%{3 1R 1[
er syndrone or er cancer
efdsp ea:stonaelmtz trod tiof "tmemb«atc rgatt wothe trtogheb Luadﬂselshmnd a:«r bem een |
mp@%) is provided. In one enbodi nent the nethod
ses i mpl anting wholly within the patient's
bI ackdem mgﬂa\emypfcﬁldeaamcuewmei;sd andestarbirad H&hjh}c der in a patient,

a Io st.het i c, agent from
RUGURE FOLPY "GR0BT S ATNGT R B IG  Zody adryglene
dévhel apeuhirdablyeeddrct dvefreaneaiity adivor d@fmé thi mzmnel
anest heti c 'ﬁ in the rothellun1of t $
PRARICFS 2R 3%!*5%&5‘& “k‘ SO REAEER i R ‘%? Grpipglium

oRAREshNRt anRASAling T8 anes ﬁﬂ%&bﬁuﬁ&@ﬂ}m OBYe B IMBGAd 08
n one enbodi nment, t he concentration of t he anesthetlc

whyyerthy dug ks adrEHRIRURe s et By BODH % PhiBat thilgersine.

than fhe plasma cpRaanké@iddibr thdpAREnGDOdI NENt, the
therapeutically effective concentration of the

anestifetiita plgeniewioh ot pabalisernef ¢ diveidgi eisdeaiagana febpively
ghyBeR,e and 30 days. in yet another aspect, a method
L?% prov?ded for treatment of the bladder in a patient,
i n WhiGs R it hplameeed tierotbadiesni eipheading dgivabolelige gicyinm FIG.

Itlh&hﬂﬁf tﬁgpmf d§ Q\a\geQ%; ape'iatﬂzg?i( %u Ev?oiﬁieeéﬁa aemf,xﬂe of a

conl rold abl'y re easing a dru e drug d
cafewirce in a manner providing a sustalned

t herﬁ%s L lll usglitpy ur? xfn{*nlﬁo%: z‘%ﬁin?ai d‘e&]mﬂﬁgs{r@m gm Ihgll of {nfhdmh qghwp

the ‘urother|
{imiz&smrmo menj A& atd dvsviof, lﬂheﬁ&mﬁsdrheetam:oagem\ ammm(em isa
has a half-life that is equi val ent to or
‘Wﬁ%ﬁﬂdﬁmg%/ﬁbf that of |idocaine Brief Description of
t he !Eh(;awm@s:oELs@,nonmsﬂa\ pf @rertiogMneat ofaniregrodi siefiniaf that

.awg, g qllver¥ de\ ice in a.relatively expanded
LU EplgTesy VPIEs SehE PG bY, PR Y SR S nbodi nent of t he
dr ugrie iV ££:8s:dRViEmE! SOV dinbitlifment of a drbd WS&rt@E pdrGon
the daig delivery device in a relatively lower profile
h‘§]‘f§1p3é‘ qrRER SRICHEe & opg Pbind Av apyriare fgnped i[]ré)ygiafthé gngﬁ structure.

enboghirent us@hice-Ghipe HESE Y Qﬂ Vosi PO kdib@an Ohok RErdk ug@m dxuu
dellverydeV|ce wherein FIG 3A is a side V|ew FI G

deligeny derigd shasbanss divaiding coponmgreppa@s. @ulp.cor gub-circles.
FIG. 7 illusirates example shapes for the frame that include one or more circles or

ovals arranged 1n a two-dimensional or a three-dimensional configoration.

FIG. 8 illusirates examples embodiments of a pretzel shaped retention frame having
one or more drug reservoirs attached at an intermediate region of the retention frame,

F1G. 2 shows another embodiment of a retention frame having a number of drug

reservolr porlions attached at an intermediate region of the retention frame, with FIG. %A

7



cross-sectional view FIG 4 is a cross-sectional view
of an enbodi nent of a drug reservoir portion that
w0 p@bodaEs7 mul ti pl e reservoirs separated by parPCT/U82008/086467
structures. FIG S is a cross-sectional view of an
enbodi nent of a drug reservoir portion having an
orifice structure at one PUand an aperture forned
by f?ng fhet (@ﬁt@moﬁ\hqﬁ a ShGMEL lérxﬁandg | o )é Hauskr o BRustrating the
exanpl e shapes for a vesicle retentlon franme portion
deyfeetih e reptiygly dedenweride shgay ivilin agidelghapes i ncl udi ng one
or nBie Ib(ﬂﬂ@ﬁales fésge ctRhal S(E@Q\s%'f %Q}lﬁ%@ el cEmehis of adlzuw delivery
il lustrates exa a es for ra h
d@]ﬂ;@ heringp ey maqeologgpoﬁmn @ula,la@ n@hr;@gg@b\x 1|§l'm wient Qn frame.
5 = Gﬁgml‘ Fﬂ,}g{p{rﬂlgt e‘é\%})\'(%{}%ﬁg i le%@*\s{nﬂe %ml?u%p‘gu&u(ﬁa&tdlugpddn ary
dehapedng ehembirof dfug aservhavbrignonbstanizip niggndd ugth a retention
reserv0| rs attached at an internediate region of the
‘efention frame FIG 9 shows another enbodi ment of a
r et e, an ithraures dawil mgm&nmfrmﬁt‘zu deftively ugy u:&esm;mmmutemwn

port ons tta e at, an (gn{suate r.e | G 5
RBE EHTTOBR f‘r'é BiRPPH %"-‘I"E? A TS A Q“Pt‘ﬂvé“ Rfagpthe tvo
10 c@h@neut Meahéel atlvel y expanded shape and FIG 9B

Islhlagélt ! a% :Lﬁnq%ﬂ&d: ‘.gﬁg E%qlnge,? nblogiugagn{ %j }a xlpgg gl 5;%. gﬂévxelie ﬁELgL 31&:1 g rate
OB S @@ﬁhh«o&am\mﬁm i @;ﬁm%m@aﬁ PR SnOhordoShb&nis
delivery device having drug reservoir portion

olsifip devist 5%PV“§WF@H§HCVF%hmﬁm? tention frame. FIC 1 1
T usitd, ali sy Lqm%osﬁmm&nﬂlno %h @N’@o&ﬁxelﬁ)&@%{e@wd of making an
embodi nent's of a drug deiivers device havi ng a nunbe

gl angpay *gdfriieéﬁﬁvfblﬁk“ﬁ@rtl ons subst antially aligned wt h
a r eﬁlgpg}a 984-~{1~;§[@.”an ALt inflald ouv?itlﬁlﬂx%ﬁa‘ﬂﬁrtﬁmﬁﬂnngﬁk

Ivery device whereln a retention frame
C onpfdﬁeri@ isexdtierkdBagran dlighetas povattiogf delivgriol idpcaine to the
pLEREr voi r component to attach the two conponents
together. FIC 1.3 is aside view of an enbodi nent of a
dr ugFigst7 vesyatdevpsepctiohdiustwsal inge datrentcombdiolehisnga drug
2 dcﬁﬁaﬁ Rgs, or sheat hs positioned near a rel ease
ertire” with interior conponents of the device being
[ I | UKsHCE. aswmmilammsma hatehdmg reldabGorolids fos the dakeock

ﬁ‘ﬁ@%%%‘rphﬁw AtBr e het 0&‘&‘ﬁ2¢sg dgvrnééhoglg 15

i | usir.ap aﬁn&umamh@dm@ﬂ‘mmnm‘l gtk ghapad td&innﬁllﬁ'&h@&il three
gﬁdeller devi ce. 16.is a bl ock .di agra 1
difleyer) R alﬁ‘?ﬁ‘tpfré“d"‘b'ﬁ“dﬁ]“f‘\}‘ef ?‘Hﬁ“‘r“ﬁﬂbé‘%{f‘n 8 6‘1}‘Hﬁ’e‘0 the

fibhadder . Fl C 17 illustrates cross-sectional views of

three different enbodinents of a dru
1G. 20 15 a graph iHustrating force and displacement data collected during the
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compression lest performed on the device shown in FIG, 19,

FIG. 21 is a graph illustrating the release of lidocane over time extubited in vitro by
various implantable drug delivery devices.

39 FIG. 22 15 a graph illustrating Lidocaine plasma concentration over time exhibited

for various instillations and implanted devices i vive 1 rabbit bladder.

F1G. 23 a graph illustrating lidocaine plasma concentration over time, exhituted for
various instiliations and implanted devices fn vivo in rabbit bladder, with the v-axis
modified.



delivers device. FIG 18 is a graph illustrating in
vitro drug release profiles for the three enbodi nents
w@Roovkessdr ug delivery device shown mFI G 17. FCTHISAD8/086467
illustrates a enbodi nent of a pretzel shaped retention
frame, at three different points during a conpression
test wherein a conpressive force was applied to the
frangg, Rl & 28 1Sy l@st&ﬁﬂme,§1h(lwd4§\t:Rl@fstd,@gntfx,&ﬁ&%n A0 time. exhibited
di spl acenent” data col I'ected during the conpression
for sartoup ErFlgredrvins thigvadevibbe belidn in FIC . 19. FIG 2
1 SF]Q gg??o'h(}’b% 1H§‘{§1 aﬁﬁJ fﬂg cSrt'lﬁat[oﬁlb@@x%%x stlaclu n?ﬁ&% ?memmhon
over tine exh y various I
angr sy caded ;plwr"gml@?evmg@se\hmu@; fgx am@aaﬂs@ﬂ@ghs and implanted
£ 1LELUSEL i ne plasma concentration over tine
G \“ﬁygi”@"dﬂn?g}rb i\}/)glialsgus instillations and i npl ant ed
deviiiés 26 i axgrugh it nstmaplidocvhadeeentraflnOnaBsia sge apme exhibited

oL 31 BB P8PSR 06, RSP RLBRRERLAR P RS
devi¥i€s 217 i avgreh 1imbtmaisgpl 1#: wﬁ‘é@dﬂ}ﬂﬂ (Jﬂ\/lﬁﬂhlbﬂ‘iﬂﬁmy!-oakﬁﬁame
t he li.docai,ne
ARl ety Sd 0PP in i bRE B B ey B OGS LRS
13 rebpgolieynt ed devices in vivo i rabbit bladder. FIC 25 |s
a graph_ illustrating.the correlati on between |idoc
tie 'ta‘lgsgﬁé‘ HHle t“r“g"(‘ R ‘TSH%b%’ﬁCﬁlé”Bf”é%Wh““’“-f exfibited
d:ﬁﬂﬂ@ﬁﬂkﬁ pbi@med @XRir-O bk 8 bh®der WART10YE, bl 34 Ildodduh ORSuRALT
n’pl anted devices in vivo in rabbit bladder FIG 26 is
%“@Eaﬁh illustrating |lidocaine concentration in tissue
and urine, exhi Qbét%tlmes@%ﬂﬁﬁﬁﬁ‘thmh@ﬁ%ﬁﬁ in vtvo in
rabbit bl adder for three days and for six days. FIG
27 ilegwaevgd dpm deliyans daviges w@ mqweleéﬂtﬂeﬁmlaéwﬂwr@n elppon m the
bl@ﬁlﬁ:?()yo&b&n}o&”dxfi@%@ Bl Rfen® PRt €8 \, ca l{{giﬂg‘r&iti!&l%]u & onie Or more
performed in vitro on rat adder for one hour and for
diypecday extagpbpariodel e Al @@@eﬁﬂsd maggreaghy thirhpiet ieauiiipgybolus
L, i.ne. i , on over tinme, exhibited
“’E&‘E%ﬁﬁg p@ﬁﬂb%éﬁ%@’%ﬁﬁ@ﬁ%gg ﬁ%}\w tro on rat bladder with
10 %m)ndm&i% the dodaitaide dolagtis vdm&nmf fov eatepiig \xpmnmmimdt sach
20 m hqtb'l i%qsdefThIme I A g%cg «,O(Q 1811 L? resscil €x y*%mg S a“Zu)( response
I'ces are pro Mt ant ation and reten PR
tot ihhef ubdt,adﬁ@dfmted W i:!h hens aubn dyﬂr\msmgﬂh abe davideums nsa.ludEl'}}B'ﬂumm
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infrRuR B 86 dy, fal ork b anapi@Smegimd Ogldiobiusxpanded profife to facilitate
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deformed, such as from a coiled shape to a strmghtened shape, to pernit deplovment
through a lumen of a catheter into the bladder.

The device may be non-surgically implanted, such as through a ¢vitoscope, and the
device may continue delivering a drug long after the cvtoscope is removed. In contrast {0
an indwelling catheter, which mav act as a path for bacteria to nugrate nto the bladder, the
30 implanted device advaniageously 1s able to be located entirely within the bladder. Thus, the
opportunity for infection is greatly diminished with the present device

Regarding the bladder specifically, the device also advantageously addresses many
of the deficiencies of conventional treatment options, such as drug delivery via instiliation,

systermic drug delivery, and drug delivery via devices ovsioscopically ymplanted in the

G
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(one-tine), pulsatile or constant drug deliver}’

I mport antly the inplantable device is designed for
WO eqoentdsen wit hin the body such as within the PCHUS®NS/086467

That is, the device is designed to resist excretion

such as in response o the forces associated with

urination. For exanple, the device may include a
Mﬁ&&?nf%ﬂﬁamﬁ@ﬁ@mgl nﬂﬁ%ﬁﬂka9ﬂ¢ﬁ$§@§uﬂ@%¢ﬁ§,&9@ﬁhﬂHﬁed

noarelatively Iowproflle for deploynent into the
epodyd apfcdonbleoul FRgliaRE BwSerRyT BeBgraigrietioas syt g to re-filt the

XPa DL Ofik || Ehent
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r p p i t 5 l iR i o o

ssQichht dﬁl?&%@ C§? 8¢ ‘%s gil iH gi @hé%f‘“ﬂﬁﬁfﬂ &nlﬁpﬁrgygg Phe drug
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to an uma elmmdumag th«atidaetlah exmieehze my paaiit dubiv. amatdhc:ﬁm(or
cteria to the
Bt S5 B vRnTLB Ty e e b R ERubB Bl By e
Ths! ik BeifemBl yﬁdd@é a b%ﬂ&:ﬁ "ﬂdalem@mle floguint Wirh@Eical instillations of

nfectlonlsgeatl wi th the present

ab%‘%ﬁ”@% ““‘Péé‘{j‘df“tjﬁs‘ﬁa’e‘i“ ’“kﬂ é@égg gb%%‘?‘fﬁed’éﬁ‘ By 2 DERE ey ce

madwml@w ARk RV SE Hedsldl aSERE NN Ofonk é}ﬁ; ogﬁfnhtﬁii@sﬁ}&ﬁl@l§ a
conventional treatnent options such

Sﬁa@lﬁn nPBEYTEER RO ER PresefiER éys&eéw? egsd gb@'&}fm@r!}! ch logdsdhe
hl@ﬂd&g “@tﬁ |a'ré'1§[ﬂélx\4hz§1 SRUGESCHSTUBSHRRI Cad dedail émkmt;ﬁﬁe dpfn,
t he <>bl ad The present device can be 1 nplanted
thg hecserd fep *@?aﬁd‘r RerBH Sentinhe st BNt el velx e B elgd idorgine
oWl L ROM v R QGKYLF hﬂg sy?xHr gﬁﬁy {h‘ér afid B GUE @xpgh&k@ LY@RRABRS from
(suc as'to re-f reservoir of
the sriveinm ohié) P%ﬁevub@ mcsyml:mrmh ingiak doscant mbmnf ‘dffocaine and
: t Jils
R B R ARG O BB LALIER b Ml AP B B msasions
Fagici. vigs yolsyeten waleliianroddectiengualkiiing sofutibh merddr 1¢ mbieve
d‘?a‘fm, ﬂt]d(fg Bmm LUHL&HI nrzga’t ment process. The d_r ug

vers can al'so avoi d potential side effects
al;mm;amdbmmhgmm@mrmmdm ni st r at ion o the drug hi

creas t dru vered . oca to

© he T P i 8 By dsclet P st LGS piPESapdfs &
pEltaisc eheayup_l@ﬁem dir ;dﬁhmwmm dslk,ﬁ&&&dllﬁﬁ {a0te panehh&he drag

cocalne anal O [ t ver
IR AL PR 1“3/‘“&( L‘é’“&g b h“d‘a ‘“o‘F“ ‘f %H )5, ang Ry é}g\?i'@f‘e‘“"g o
bOBY v PEQ Wit Se Bobe NBkir@balon AahRpBaioh gy 1he b8 gueatih m(, drug

intravesical instil]lations of a |idocaine solution for
SPHEOI PRBPHERIGT g iplagelatiig e 68 Thigy ey I Fad diupiates an

DR ETH AR Co BV EE R ctiBAhe TBYceRRidE BhBYeF AR oir portion 12
retr| eved by a conventional cathetérization, a Si np

l'e
AWl e U ath Brimiodiveetin ehicy desicp Hrdesigras ferl
n}‘)}ﬁ%ﬁéﬂ@h ?tf e n!ad 1160 0893 rhAe p i adRer indhb ﬂ&;denta } voiding of

ative Ig Concentratlon of |1 doc&ne over
thedpded. ved yrusthe drugtresyerog panion. from the bladder.

More speaifically. the drug delivery device mav be elastically deformable between a
relatively expanded shape and a relatively lower profile shape. The relatively lower profile
shape may be susted for nserting the drug delivery device into the body. For example, the

refatively lower profile shape mav be suited for inserting the drug delivery device through a
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the present device may permit continuously releasing a
relatively lower level of |lidocaine over a relatively

wo egeT6587 me span. Thus the patient may experiBCDYES2008/086467
sustained relief fromthe synptons of | CPBS w thout
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of the device may reduce irtitation of the bladder triigone, which is responsible for creating
the sensation of wgency of urination. The device may also have a density that is less than

the densiiv of urine or waler, so that the device may float inside the bladder. Sach
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de\ ice to be introduced into the body in a relatively
| ower profile shape but then permts the device lo
wo edoanmsthe rel atively expanded shape once i nsPABUS1968/086467
body. The device may al so have a sufficient elastic
nodul us to inpede the device fromassum ng the
relatively lower profile shape once inplanted so as to
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Thie ﬂmr@t%aﬂﬁlgfmn%@% # e hat s pay iater! vfélwthé%w wﬂéqc zleﬂw@ﬁ ¢lHalease
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0@*&1 wwé a@@\mm@umﬁymweme s'msran@ *éft mo noro;ﬁi etehy erelsawa@l déitematively,
thteq igl(?%k?cal éﬁ‘&l» ﬁgn eﬁ (&%i%@?ﬂg‘ "csp E\lelegs%]alﬁzgl_ﬁ % n&ol;lﬂgie <uch }hal the
sensation of urrnat’l
ddvaneeng hiteﬂsw\tby ftuihﬂtnu wichesd thehiy ftoheul@ltems |Im wub fumbmi!nen s,
§ %ldug@ z%a\’ rgl‘j( Hrgﬁg%lgﬁ ersésg;eb allc t%}?@*}/%n er{ é\q lltjx., 1?1“?\ dB‘ n)gam ally
repmémm@ miﬂemﬂ&vue apbn et oummtmg, ttrhés smnmrt»mmb‘m&a gonre

N O AT s e

refl@bsild prawpiiesf @hsrficc@e Showligtthaomt. dn eabodigEnte, tﬁk&i@ﬁﬁ may

ba{rﬁgmgglvcsgtgﬁrd?$ tdf? Hg)‘dhgﬁg{ %¥| 9 %@Tcgg?ygut egéjagr% g nra de «fﬁl;com
ndnheut, i pradyesinkEs dikdd S tinbN @1pe%A Glon CARS i@ihH:a¢ MO allov),

and shape of the intravesical drug delivery device may
PPt %‘Il@ét B Hures b peHe: ol aﬁwewmw \c%%wgﬂ\ thereol.

i nclpinges Rigrspaskddc site of inplantation, route of

I mpl antati on, drug, dosage reginmen, and therapeutlc

appl Ihsaifﬁ*;brﬁb&é*fmltm@wev ithsedevpr 8RE aBidg an gleasaRssim Tieube
:‘mhﬁm‘ge{\ﬁ‘hg%m\ﬂ% d: Tﬂ &atﬁwt NeoRahl Rk ideRRbPH@ e mav define a

i sconfort, elivering a therapeutically

regfrf@sride d@sé@ mﬁahph eord g be bewkd i thoreeerpat. i Biwtdrug

formmdation mav be in a substantially solid form, such as a drug rod, although other

conligurations are possible. The tube may have one or more apertures for dispensing the
drug. such as via osmosis, diffusion, or a combunation thereof, among others. In

embodiments, the release rate of the drug from the drug reservoir portion may be controlled.
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The intravesical drug delivers- device can be nade to
be conpletely or partially resorbable so that no e pla
W@ 2@p/00d541 he device is required foll ow ng rel eBSEUSI008/086467
the drug formul ation. As used herein, the term
"resorbabl e neans that the device, or part thereof,
degrades in vivo by dissolution, enzymatic hydrolysis,
FETRShAR, o QL@ OFRINDARL ARy B@@iﬂ&Qid Jit 8 el @rdr%xk %f‘tb‘_
occurs at a tine that does not interfere wth
ACHEH HeWKP It ingistio ofrreleag e theflrugHermglgignf ?O@l‘rﬁhﬁ Fﬂem oir. As
zug)%}é!r 9&%111}?"5@5 sl@gﬂmk\eﬂeﬁ%@ﬁ{\ atd\ Qx' a ;Ecﬁﬁ&{ tﬁ'!leqli] &b ik u@e 1he Ieleﬂse
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sekaiea compadiinh keud@sash ablher ancivrODE eﬁorxlaabhe olgkRiiregb®Gmay be
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si Q&Jn)! PFORW SN Bupl RRubY, EhiNe: 8A%: mhy&e%rzw@i B wall of the tube.
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‘3ldeYsl1§(9 ‘ylg, b\ﬁ}cd 86 Sﬂ ofiR00H B0 d RS nord !ﬁﬁltgﬂép QY by osmotic
have a an opp05|ng second
plicpruBerH @‘1& r@@fel \IOFTe Thm paiveayadef dliveted by dwepgierreaghthedube, the
g . f
ti%\g& 5 g?@@}{g)r@#uaﬁ & gél fhe E‘Bbﬁb 9&1;!9;\9%‘1 §§1ﬂ gﬂgh Qlem%ft%eféé{xf’fhe tube,
afdgheshapuciae, a@nﬁmdmd gﬂ iumjg,nt a[ thopghrayt dwemg othws The delivery
FOOE YA 0P S ARSI Fe TG DAY, HEYS 005 L
dds ysh gadi detargin g iy walt kranmqninmlpae Ivdtickt he deof baﬂrmng ample in

L0th t
s il Ggr ceara op7-bfiorSh ERagrb B Bufumbi st
c@xanpliensueh degliacaih ﬂmiﬁhﬁbﬁ@ﬂk@u{my bAlewdiigpekes conaxaniples

i.n one or nore of the apertures to control the
Y¥nitiation of release of the drug fornmul ation fromthe

I esah\@fiernAS c MR ALENENATPIi& B ShRakd esimytalRey difl usmn of the
posi tioned gver a portion of the tube to reduce t
diug feghe ulie Broughiclift @emmpe. PRERISHY O e aRseiHiss e ‘édk ?fébfewbe

o @R faubd Bctdban it Bied SHQING dinf hihst QRmt fcpal ¢ he
tube wall. Also, the drug reservoir portion may be

i@%ﬁﬁ%@“ﬂfﬁﬁﬁﬁméﬁﬁéﬂﬁﬁﬂyner conposi te designed to
rel ea3&bakinRnk NAVR L AsEi axAEm%é@HEl 8 Rf: nz@dJEQIHE\nQEtUigrnem

reservolr portlon iS shown I n
megealdy igh pes el dlaspeily |d9h>ﬂ@@gélmleh yuﬁﬁn clsadies. 501bbdryple the

iu&}Q [ﬂq?gu &gﬁgmﬁﬂ iﬁ?l}lﬂéh gﬁﬁg l.\ﬁh tﬁ%h%ma retention frame for mitravesical

implantation, as described in further detail below.
in embodiments, the drug reservoir portion may be made of a biccompatible, water

permeable material known in the art, which may pernud releasing the drug from the
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The |l ube 30 defines a reservoir 32 that contains a
drug rod 34. Ends of the tube 30 may be sealed with
waeabiomg4st ruct ures 35, further descri bed bel oRCT/BS2008/086467
array of apertures M may be disposed in ihe tube 30
cl osed of f by degradable timng nenbranes 38. In a
preferred enbodi ment. |he drug reservoir portion
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ur i N RBEARRAESH BLOUAL ERBNIB haPhe Ied 1O o BRLES fat
he réezser}voért ; %u ¢ B%E%M@§}F%eed?ﬁ8 ?Jrﬁdﬁprﬁ! s
bcsb Paiheedang nu@er msmma&lpeﬁs ekl malegans sibedne that mtbethout
5 LI&I{Q:!}QQ ;gﬁ%&k}lrg{rfm&hf QUG 'lﬁx.,so?%u%ﬁmmr %m%‘@%(ﬁuﬁ{ (R used.
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nﬁ%@ﬁm* EofABHNLI CRUIBLEES 'anE‘ Sind aNE@ QMA@ RS the Odnes UEhbout 0.6
sel ecting such designs are described below with
mpegreakpite Y- Exanpl es 1-3 in an alternative
errbq%ﬂ@%m&hsuokﬁé/a&%e%& QRBRALEHERS SNtk bk Yort¥d of a
di ffusi on of g fromthe tube through for
mekigthsrade wbﬁ@’wéw ?iﬁ*ﬁa ppknstvieip dheaie i exarplererCaitablegont he
:cL(lrm%lg \Qlakﬁa anﬁ'd{‘@\tn'ﬁ%ﬂa {1“@5‘:@@ glg,u&i Sk )l)h i nngj ol ff' acry lates),
di nents, devi ce nmay operate y a co
p@f m@%ﬁm@rs e Amely G msﬁObdpnes}nﬁféﬁbmdl Frelates), polhiar ewpzug\}

cdl %ﬁ)@@@%ﬂ(ﬂo&ﬁ&%ﬁ%@ mﬁﬂﬂmfselggmteg)r P& %ﬁ%-)gﬂﬂgﬂfx%hg&%lhﬁeﬂe) ang
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rmt e
otteviiwendlot pdlysas. tnUb mtlt}ﬁom}em@nb Inw\ théveolt ailderombinabh@s thereol.
20 e' asl ¥ aqgihu Ry %sg%gg@ gléﬁli\olgg?f)\g\ t“é ztgbocs)ﬁibY %I Ctlé% %n?bef%ilenagnl R,
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Ies
A N A T e AT K
pileamides X, ghle@sbng ptibeser agidéd qritt Jaﬁlx AS®E N PblF {ovthBesters),
RS TR i AR R A AR R
aldNBix A MGhdr @FC [VOREROd BBl B, ﬂe: ch@bamBdshiem folvmers are
material that rs both eiaslonmeric and water perneabl e.
SSApTICEtETpPUY (ratie s & Aok (8 49E 8rids cimatUarke- ERRIHCOT A0S .

p@l RS OIRHLE). INFARLES thBeFIME AR uahk RRWEDHALIB 8lasiomers include
bloconpatlble material s may be used. The | engt

h,
Py iammplastona M rdsrivdves bR arboirhabes! nebiess d@ék@df’é&i and
pRABRENORI BBMOINITB. PC-based polvmers mav requite additional cross-linking

30 agents such as lysine dissocyanate or 2.2-bis(_~caprolacion-4-vi)propane to obtain

]
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clastomeric properties.
The drug reservolr portion may be made as described i U8, Patert Application

Publication No. 2007/0202151 1o Lee et al., which 13 incorporated herein by reference.

14



of drug fornulation to be contained, the desired rate
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thereo m xtures t ereo? In a pre?
sharroRin et dr wheseresortabt erayistreniogs. p‘alcy e wl-ggservolr device 18
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bg wdls BP P § hawrdehehied Harhersd copgic tsad RppiBer pigwsphgpe The
pdTBYorD uSHMRSE R dvaleliY 1 sRBR LI » ME By @%inSMb iR ddlohMtions are
cylindrical in shape. Thus the tubé may have a
algd passiblgr Thy pyYuQERy wmﬁé‘wém&k or gspidpblg r e embodiment, the
parB8GL QPR ;ﬁ:g%erﬁ'uﬁfoﬁ QB%L&H&%M@ BLEMME ﬁ}'&nﬁﬂ suchUch as
square, trian exagon, and other pol ygons, anong
30 b@ﬁ%@&@“?hémeﬁé®hbWOBWeitube may be sealed to |imt

eSCape. QoG IF 48 o ﬁgxrg EXATH p%ﬁﬁ)ﬁcfithm\.n n FIG. 4. The drug

reservorr portion has a body that includes a linear tube 40. The hollow space in the tube 40
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is partitioned into three reservours 42a, 42b, 42¢, each of which has a single corresponding

apeciure 44a, 44b, dd¢. The reservoirs 42 are defined by the inner surface of the tube 40,
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end of the tube ma> be closed off using, a sealing
structure, a nedical grade silicone adhesive, other

waeabiomg4heans known in the art, or conbi nati OPGI/US2008/086467

thereof. In enbodinments in which the tube is seal ed
with a sealing structure, the sealing structure may be
a bail, a disk, or any other shape suited to plug,
mﬁjnﬁﬁelhu Lib&s Qﬂq 10 tubd Gnd MBS heAR) SRDRR \ﬂﬁﬁﬁug)fmﬁniﬁh. 46¢ and
bal I'shaped sealing structure 35 in shown in FIG 3B.
4 hced o) hagiator et plethaipebds parhvseet ff@wwuﬁm@m@qﬁ are
s @Rl AEAIRAL bl o (B3 bl GalT8 E1al B} aSHED: A% B3I E8Fercr of
or a bioconpatible p material suc
'ihb |Ltw@g$1abdbﬁ@mm m\peo‘ehwu pmw@b 1b@ anszreah thborghlydtt hewnd the
PG L ALSIRYIRE difdontiie sealing Structure may have
a relat rvely I'ameter than the inner dianeter
of tih elrtburbm,emg thutohat :etdnemts uoe psdvesitsohpsit @\xﬂh n faster
r :
bloﬁeug?d)ﬁ%i nﬁn}bx ane %am :F%nolp 3 Al %/Lgle %egemmij §{1 $ laltuged 4o 1%1?}?3153
pmnyuﬁihﬂeﬁwmawen@d@@mnmmmdmugmﬁﬁﬂaﬁvamﬁu0£\hmwebmmwmh

S rate reseryoirs. reservolr device is
SRR ] PR i i r S b T AT R 4B S el
ineRRRdh @86 nalif plm;@ﬂegrmm@ Rinti®y @elﬁ&ﬁﬁﬁ\at e drug

fornulatlons are to red froma single device
or (2)a i\&ﬂ@h@dam&wﬂﬁrea* gﬁ}@“ Tl Yahesrgt \f\é&{@aua*eb"e%

red*rf (fnf%ﬁ nLTahes c@ﬁ la@td 16 ref etied foPRS: zlfd@id &V\bﬂ:@ the course of a
| anta 1 on such as when a fi r dose of drug i s

S%% éﬂ]sw@gr Shved I}Fé%}%@m pgrtiog dqepipably w%ls aH @' de Sawdpgdug
mﬁi@f{ﬁleussu@i'iﬁ n@:‘ﬁﬁﬂf BBl Prs LhEBSRe RSt rRBRCANEE LALLE in
tune. This differént pre programm ng can be achi eved
ngybey é!ﬁwgn@h Preamelite the Wiiany MerBdahESs A RDEN fleaselpr Joadigpn.
resegﬁgﬁﬁg for instance with two or nore reservoirs,

the Teservoirs being defined by the inner surface of
t he inwbecabaiiiment| tbastvishedpariiies o or The gpaures dronfices

th%),{_rH C(ﬂe% dﬁv\ aln wpen% otf %%lﬁéay( hQ %né & Jx&‘@ *ugegtr ﬂe‘a ?)]"m e ¢ w%sa‘geu av o

as a ceramc
Hhmsrwsphgﬁ@ﬂmmhenﬁaﬂﬂh¢®umd@hnuatune @h@@bnhv&b@miﬁtdtuua

H‘ICRJ&,‘\ c‘!‘l%Pl%} Fi\\-a) q IT)QT \U&‘X rl]%bf' lgﬂ &g in %Lg%r O%PQS.{J!QHlb%U{ go I:HS\L twi

e non-resofr babl é
m(mm"r: es@nm bdhﬁ bulmnﬁml‘leomnhmdmmn‘mh 4 sim&lqsa:sén dit @nwith a plurality

o oS raet S iy B Gl BErat ar o g EuPouIEh &1 e folded
dlﬂOiL)Lﬂ'ﬂﬁswﬁﬁ irgednosl inge b aahdeg ue brdar 1d prgeit@Raiovoble tear of polyvmer

b grtlo hown |? FIG 4 & @ dru rqserv%% ; ;

)lb L 5 H&g} ]&mbb?ﬂ/l “it, ‘ﬁ%;tf[uiuﬁcrn 8 mamf} ;éﬁé[;iminu ﬁI&e)O\\ﬁf@l the

1WhOBH OIS PRE CesbRof REnibl Bevdln IFSGPa(t i tioned nto three
reservoirs 42a" 42b" 42c, each of which has a sin

cor r BEFERAT g 2BRIE BRebyselected Approvige 8 coriellpdwie s éﬁ%%‘ée of the

ddd. B Enidalhdedn R¥ich IR dcARe ks igMhdde8 offal PEmEMP8s an osmotic
40, neanln the sidewal S of the tube, and by spherica

PyaR- ST Sieraetiy mey bewlecduchaby havgedurg syl egoush ©
nﬁ'ﬂﬁﬁz% Ry bfEREELOhiNSRBS 8 BE a1 ?hxb&@q}i\e éﬁﬁ%nﬁ;%n HE 238G may

partltlon structures are secure I n pace W thin
alshles qogBguradtoyeisaiargessive byiljep obibiiestasie presare bHke fubmevhich

mg} HRLE MO olume of Muid in the reserv olr, resulting m swelling of tube. For
example, an increase in hydrostatic pressure within the reservoir may be preventded by the
ensuring the size of the apertura is large enough and/or by spacing a number of apertures

along the length of the tube. Within these constraints on aperture size and number, one may
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t he unstretched ei astoneric tube, which causes the
tube to stretch and snugly fit around the partition

W@ aotasres seal i ng each reservoir | enbodi menPGT/US2008/086467
partitioned reservoirs may prevent a aperture with a
faster biodegradabl e nenbrane from nonopolizing U e
rel ease of the | oaded drug nmaterial, potentially

AL B shlethd ﬁm@l&,x ROs Rk H?_rﬂ&h%ﬁipﬁ\k \,J B2 L8 ERIR F LM, single
apertures with subsequen egr adi ng nenbr anes-

reRpTHR AR ﬁ@iuaﬁos»e«pakatreweég@ﬁﬁ;@icrm floe f@%ﬁd rlalesgg@ary

e@lft)*g{ﬁmé”t\ J{a@g‘%{mﬁg}& 8 ﬁ;%%ﬁéerﬁ?? Igg)fgg&:‘%l? %ﬂgﬂ%lr ,t'ié#zgv}rx(? %bémt 300 umfeg.

2enbiediue it (o Then) ot H' Invod exaenplaf thishgern@se kirQiidr aGdhas a
conblned re erv0|rsé is sufficient to contain all the
6'1“8‘6‘“ browerad SHgtEd e irfRpan Iy guthey gy Heapgurg s

clﬁ,uplg ki LME NGB RYerer EBRLerd sho F‘hﬁug Hﬁgakﬁﬁ?ﬁt\ﬂ?' fu 1Y 5:'{19@\&:

desira cont ai ns aT P éoses of 'dru ug

e\atm;nltc llpabﬁwrsmmmhhhnﬂmlot alp:dueﬂt lyist bse nlplydnpmmeidiﬂev s deviee

u
Rt Era g dfesa et R M SR case or
condh tingle deApemnthukes spinene! enbadhdae ﬂﬁictdnhﬁfdil eYlh@@umu,
o R AR BB o DG S e b S gt
HPRES @&peid M esupiarindeoifassageway to rel ease the
drug formul ation fromthe dru dellveré devjce. In on

enbodiPHeRPPOd RENJBY Megvien diedaded antasr Aligugrthioy: G wall of the

BB 36 S @naRBE t BL8Sarhfle SRAGRACR ARy the OBSerdifl $:08; an
tube. The two or nore apertures may be in fluid

ulFa i heSCHpg @)hgrvﬁ115ﬁsxxhzgi§f1§q@ PEsteg s'é‘r\V@l gl iggnisp thy aperture may

pPLsRA hﬂjéﬂ“@@fmﬁ}eﬁ @@éi%xr o ihi,-l{m e L)ﬁﬁ'@'[}'ﬁmp Bi 191‘, tt@@ef&%r\@ﬁpip the
nedr the porti on of the tube

agupientRydyse @)él@mpaecnﬁ abgv@tr‘wmmaimythb emawu fdvead:»f |ﬁna tgirenlﬂeﬁ . and

o Gl B8 O PS5 P B RO B o P BE R B BRE S
alameo}ssaﬂvm]e@ BodR@ratibg paQulrﬂkf Tthepehhugs m@smérym dov a@ﬂ tiitan
shown n FG 3 The si ze of tgnghgerture

blg@f‘jé(@fi 8 ﬂf%ngprpbtv T3S o ASBERR 8f R pablg to xéggiag e‘gldf’ on o

dlin® dhdtleal LRAJSHIOHETBREShdr ﬂwéﬂhihqmJd}ﬁlnﬂ&\s‘ld@]ﬂhlcﬁnn 01 ed
i ntended to ogerate primarily as an osnotic

dfiing (FreRng g éiﬁtlmdéw}mylﬂbzed@@r@cﬁtseamg Goh A Firsore. the

RPEI et W@ bl SredBBbdio @RI HHN (1l RidHIZEIRQS hOLMsr W se
reduce diffusion of the drug through the aperture. The

aperipapeBerpEpodimgs!. pee ORI gRIFEHS 0B b Evend hepcadise ficture
a,t?l'sgbl@mn% ByE ﬁ@t af.ﬂms i %ﬁmrn@mnm&t{% it ¥R, ik Ry

crease t e Vo urd in the reservoir,
reRE sl peTien nay WIalwtw@n @rﬁlcmwﬁv@d\ for ﬁéﬂanﬁp%@n@n Phyrehged?

;}l'u D&,H{y g{eq:gﬁ Ak G BEEPEYHE 81 tm B{}i N Tthle Bri {1%3\%[11 il ‘QW lpcqudb an

the ensuri ize of the apert
amam;eqe n\osubglhwamwmn hyh smamv tm@nad Fiy o rpl ugfth zatgwmmg ssi of the

mgﬁ A 5 Igiiu ilwmq{r(l]aztxgn Cﬁa}] %n,glsgaesed i J}%_é}::?r e&e‘?ﬂle@ thgi 1 tpés
em mu«rbxe 52 afid duchicraped Sar Ese @ﬂpk@ymmn, nay S agheeision orifice

I.C [ i ngl e e . o
I\ncm ] %‘IL( art {av: a?! 1@; %m‘ e_.gampie from Bird Preciston Onfices. Swiss Jewal
Company ). The onfice can be inserted within andfor attached to the silicone fubing with

silicone adhesives, In one example, the device may include silicone tubing having an mner
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reservoir) in order to provide a needed total rate of

daig rel eased in exenplary enbodi nents, the dianeter

w@boohlmsaperture i s between about 20 mm and abpCX/USD08/086467

mm(e.g.. 20 to 100 nm 25 to 75 mm etc.). hi one

exanpl e, the aperture i circular and has a dianeter

bet ween about 25 mm and about 500 mm I n anot her
dl%@t'gpéw 18505 LII](?Q:QQ\%M Hx’%ﬁwfg?ufc( 35 Qﬁ&l,t ‘% 1aﬂgec]'@<§1 (@!fﬂ“b @lﬂﬁhﬁ% made

tween a I'n one ticul ar
ufembmpl erphtlrhemtéb@mwemmgmmem a!rr@toetr rommadmma 10 mm

in e!g‘qggji{‘reqt[gmvw‘]}%re the device operates primarily by

di f fustor Tt ures may be i this range or |arger.

A SI n g)heermdlmenlmyh blahecape vtaw g8iofs hwo {hgradﬂﬁ nEmLmbl’ ane
d‘élﬁ %‘?O‘ef{’ Sb&‘ﬁ* B t“’ﬁell‘“"i”ggp‘téu‘r g‘%*té' s%“w“é ‘éhr “‘*‘ 1! Bl e
e shicnetkasafechodrbid fobypibcal beying ememl eobodianuf he tdegmd}@ie

copsi der.at | Qns In o ne enb?dl ment. tk apertiur es. a "
aRriteR Byl *éf§é ’t“i‘ Glame i Relvio i h@“‘\ﬁaﬁ"‘l‘ i t"He‘”?‘u‘t}é b
dsuhoas mxmams bl dnﬁﬂﬂlamh U BBcrek@Eg@Xadhenbiies a;imerbt, WFided

may gener at ed usi n %n ul travi ol et e>ﬁc:| ner. | aser
St%l)é?lb%é%ﬁ]m lgaa geyglfeer(n AIbMEe)s o SO Jﬁgﬁf;gomqnﬁg membranes may
haRen tdoBurhBYiele fohl ghtbyulapered froman exterior of

the tube to an interior of the tube. For exanple, the

aper Thertichnsys HakrelegrditiprBe P gt NpBEcuES syHARN Srippemidor
L\QtH\tpﬁzrm}StHé &ﬁﬁﬁ&{ﬁf‘mﬁ BectmRe: i@ r&d ik hr‘?ﬁ@ﬂ?&*a%ﬁ@ru@ﬁlﬁ selected

have a di ameter of about 45 nm al ong the i nner surface
[op therdegragabbemopmbriane @ibidhouighningovamibe rawol tlegedadiopors wel as on
a 1“ t &,

Q%éé SQ&IET ag?gaxt @%ﬁ—é Fe%é%?ith&e Eﬁﬂu@ﬁeﬁg_,,o(%'hgg WEUF@I See, e

Rbé lrdbﬁen ta. eisé. Tﬁsletulfakﬁtla:m bnmmmd)\rmdrle rpiprogesyredi dxalmu

R BTSSRI AP IOMSe Sl e
Iy B eenk {h. %anldmﬁmat]m\ S@AS ewsatm VulispulieQiSQ duineri e mef rosoebabile
pt%fllgr%im%cgg{ecg'}é{] ;ﬁf{igﬂ?ﬁeﬁﬁw% 2\? a%i: elgx Rg{ ﬁ\rgg O él:;r(bealid‘tl Eeduton gl ‘}d(zi‘d%)er

2(m3):a.! ApeedhuNe s Ry 20 e I @feethodimeain: mrtsﬁm@ﬁlc&tmmlﬂkwm«, a

di sposed in . an end of the tu Su n enbodi nent
RH3ER B o] oS D e by B SE v BOMER o Y SHeR i
at Uﬁ{éhﬁ&fmiﬁhr{wk ﬁ%ﬁ Bc RRG¥I SQ W}&ﬁl}ﬁn RE 8&lcShioNy Ofd &hiGRiment,

structure 52 ?lng one end of the central bore of

the IREORGES mrlifén@é P werhblggpliede sié* ey Ut Pelesiging
p(ﬁp(%ﬁ\l('ii}@eﬁ& ﬁo%%@ﬂubﬁguﬁé M4 %(HB&’E lxﬁHa‘E Gze@is th@ n@nﬁﬁ @Q@%@ formed

ug t e opposing e drug

off oierribakls topl oSS! mijerabsigh gp@@bf@leiqh 0@*&?@ hwés @W@ﬁk
def 'fﬂ#%ﬁ@& @ﬁﬁt‘ hh‘ﬂ&%;d, iEdsGR wRlh WGL B s%,@% BB UNE qver ashort

m cr obea e orifice structure rray eapréC|S|on
paratfof beekhodrgridable emdrane (ay &k labkded Gemguakipldeifiegmng

mgf.relr‘ig F U‘JU% nﬁ' %ge\lgggofleg ?&\S(hc cg ?}Q@L‘g dg? E@?Fw&ﬁ tghftmn o a high

ice can ed WI
slsbdlide omEertt ubpvigmw’s tohpdi ﬂiacama-é vagiies ﬂvg@jm bintioae carlain

ne ne .
)oqx &n y ﬁinldgd.} %1"3@*0& %ls ;L%,sd%;h i ll }ns p8{\f %Oh %Pld t} % ?pp lf.a{l(f)gggl
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fabricated {rom matenals that lake longer to disintegrate, for example, resorbable Miological

malerials such as cholesterol, other hipids and fats, and lipid bilavers, polvmers such as
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of ruby or sapphire and havng an outer dianmeter of
about 1.5 or smaller. . b! ..Mnbfanes In one

werodiasent , each of the one or .nore apert ur eBCTIES2088/086467

degr adabl e nmenbrane di sposal over or in each of the
apertures (e.g., inregister with ne apert ure) to
control the tinme at which rel ease of the drug
;}&\9&554 JatihQ) oPEY: unxspo I{ arﬁ(‘@m}%@i’ Qdi s L8 HEOHAGRRE Bictic acid
nbrane 1S in th a unlforn1coat|ng CoVeéri ng
Cﬁﬁelouter surface of the tube of the device body. In
anot i g( pﬁgp%
be plp g\% Ll”grvgﬂ %}gqn tﬂ% mﬁ"ih?e ﬂ?x%ﬁﬁ@ kb'e;%n FICImRY
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ul ti-pul se aru delivery forma resorbable polyneric

ﬁlﬁldlijr*«déﬁf‘ﬁ’“cp@ﬁloéé"Na”t‘@k@gel@ﬁt“"é]%ﬂ sipagh. apdipaiad beiMy ne
Pubbn@qhhgﬁu&géwﬁﬁtober 2003); U. S. Patent No.
6. 808,522 Tn one enbodi nent, the degradabl e nenbrane
has Hlﬁtfh‘ll:t red il pernehiia Bertal0 omnHFTaPIl aBwe ROG: fin

dlEHﬁ;lama@ePﬁﬁ }(W\%‘ﬁ iR zﬁﬁgﬁs\%ﬁﬁmgfﬂl to ¢ rb%d\“@ﬂ W aﬂf?@dz 1Ry

forme |oconpa ible materi al

feambleditmmnt consiblennireriibadios capay frotuse én@orfmfa“e pb*wﬁmmzél}f

. )] ymer such as polyester, a poly (anhy dri

u%%?kﬂ@&mﬁn ?y cap rol actone. n another enbodi nent the
me ntinanwe@uimdelwﬂwﬁmw@it dfe dany esonlbaip ieinhi wlidgi sali-solid form

Q% tlg re xw f%l(lﬁl %\h bl 4 %‘S\ G m%q §1SJE§ 910 ()Olil:nrl]iﬁl.lm {I\ﬁd lﬂ 1‘819\ ;%duc%tlli size of

or odi BNt 5 heSa® G CByEg ch
thd dsi l.fiﬁdld]ﬂom@h eass ef dnplgrtoiver The shorbliderh m:h} d»t, for smapple, an
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nmloy & k@t dralerodo -l" glbydialchd o) deg pals yime m&zl&ﬂm bHbaingsuah drag

¥ (\I’?%ﬁ g] «g.ééc‘ gg l@b Rd c?i%.lg A tpp\ ‘h’é‘g ky reTF If -Eﬂ 3! ‘:‘ g\? I%)Xi’g 1J 8 %SLE}S}%%S[& by

ref@aRy df kdes)ory. NitdIegek8s me! bORSAGTRAISRS otiRRkirusion or
polysaccharldes For ap li'cations i which a |onger or

cqfi et et Bae iR feT $OHeSPPioh €08 rHEC g ad Sbperoitin ¢-
sUTRER: ARG PR REafeaDRbC Bt Renfd RMHITRL £hivalGih bR @{ﬁucﬁ@s@f‘
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sRBReg Bar alarriag balselubee caypostid| ASHEST ety 2 fiugirgb
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resutting gel. In many embodiments, the drug formulation desirably includes no ora

b

minimum gquantity of excipient for the same regsons of volume/size minimization,
in other embodiments, the drog formulation mayv be in the form of a liquid, solution,

suspension, emulsion, evmdsions, collotdal suspensions, slurnes, gel muxtures such as
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The present intravesical drog delivery device can be used to treal urinary
30 incontinence, including urge incontinence and neusogenic imcontinence. Drugs that may be
ased mclude anticholinergic agents, antispasmodic agents, anti-muscaninic agents, -2
agonists, norepinephrine uptake inhibitors, serotonin uptake mhibitors, calcium channel

blockers. potassium channel openers, and muscle relaxants, Representative examples of
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I n other enbodi ments, the drug fornulation may be in
the formof a liquid solution, suspension, enulsion,
wepwbsiasws, col | oi dal suspensions, slurries, geCT/US2008/086467
m xtures such ashydrogeSs, or conbination thereof. The
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another embodiment, the excipient comprises a hvdrophobic or amphiphilic compouand,
such as a lipid (e.g., selected from fatty actds and derivatives, mone-, di~ and triglycendes,
phospholipids, sphingolipids, cholesterol and stercid derivatives, oils, vitamins and

ferpenas),



used ntlude anticholinergic agents, antispasnodic
agents, anvi-nuscarm c agents, b-2 agonists
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openers, and nuscle rel axants. Representative exanpl es
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biocompatible nickel-titantom allov {e.g . Nitinol) or & ttamum-molybdenum allov (g,
Flexnun). Biodegradable, biocompatible shape memory polymers are deseribed in ULS.
Patent No. 6,160,084 to Langer et al. In another embodiment, the elastic wire is or includes

a relatively low modulas glastomer. Low modudus elastomers may be relatively less hikely
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the matrix materia! may be a resorbable or
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retention frame includes an elastic wire Jn one _
30 In embodiments in which the retention frame assumes a pretzed shape, the retention
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frame may be relatively resistant 1o compressive forces. A pretzel shape essentially
comprises two sub-circles, each sub-circle having its own smaller arch and the sub-circles
sharing a common larger arcl. When the two sub-circles are first compressed togethes, the

targest arch absorbs the majornty of the compressive {orce and begins deformung. With
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e bodi et the elastic wire may conprise a
supereiastic alloy or other shape nenory nmaterial,

whp@a7esut he art. For exanpl e, the superei asti BCHUSY8/086467

may conprise a bioconpatible nickel-titanium all oy

(e.g., Nithiol) or a titaniumnolybdenumalloy (e.g ,
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following techniques: mereasing the diameter of the elastic wire used o form the frame,
mereasing the curvature of one or more windings of the elastic wire, and adding additional
windings to the elastic wire. Example spring constants for certain low modulus wires are

provided i Example 8, below.
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ends of the elastic wire to reduce the bl w tness of
the ends. In the enbodi nent shown in FIGS. 1-2, for

wex@opress7 t he snoot hening material 22 is an  PCT/US2008/086467
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have first and second end portions that are attached to the mtermediale region of the vesicle
retention frame. The end portions of the drug reservoir may terminate at the vesicle
retention frame, the end portions mav overlap the vesicle retention frame, or a combination
thereot. The drug reservorr portion may be oriented with reference to the retention frame
such that the drug reservoir portion lies within the perimeter of the retention frame, bevond
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may al so be connected at a nunber of connecting
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cross-section, or a similar cross~sectional configuration, along suhstantially the entire fength
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of the device or along a substantial portion of the device. The refention frame may

comprise an elastic wire 102 associated with the tube 100 of the drug reservoir porlion, as
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the frame may be a spiral having closed ends H e
vesicle retention frane is associated with the drug

WO e®ewsiT portion to formthe drug delivery JdRUT/US2008086467
variety of different associations are envisioned. For
exanpl e, the drug reservoir portion may be attached to
an internedi ate region of the vesicle retention frane.
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The embodiments described above may he combined and varied to produce other
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drug deliverv devices that fall within the scope of the present discloswre. For example, the

drug reservour portion may be attached to any portion of the retention frame 1n any manner,
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di screte drug reservoir portions may facilitate
delivering nultiple different drugs into the body
waledovwwisy? di fferent fornms of drugs into the boRYT/US2008/086467
delivery drugs at varying rates into the body, or a
conbi nation thereof. In other enbodi nents, the drug
reservoir portion and the vesicle retention frane
R (He i QBB €At ABASH: BAL thal iy p@hiboRadnd R nm%f)mﬁ ound the
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body. as described above. In such cases, attachmient may not be necessary .
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In still other enbodinments the elastic wire may be
associated with nultiple tubes, extending al ong or
wheineais4t he t ubes Exanpl es of such enbodi nent BCHDS2008/086467

shown in FIG i which illustrates several alternative
enbodi nents in cross-section. In such enbodi nen s
mJItipIe discrete tubes | 10 may be joned together b>

a reppbosseneRlwatea 114, with the elastic wire 112
enbedded Th the rei nf QI‘ cenent area 114. as shown in .
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I hes, ..l FNa]e
N e G S L
miichds ol kaslargos hohndiug rEsamp berti@). tat nidwghl addives oradd
il (ﬁgg gag'lﬁ%{u Q\e«,r e Manj(ﬁ% at ou?[h dlﬂ?‘? gr{ragﬁ d‘?‘uaﬂgﬁ %{&%W%lbgs S#"ﬁpeular
mmythbmphmadeﬂtg,fsmnﬁ hecegiable nap emtdubfeszomfm a}ihmw mslmdete. ity

g PRE ot tarlp RA G ol TRt P ATE R e i

t hatinchvbb@mentn, ipedme abedvbir yodion um IReaokilobhekolBquaedisith a

or. bodih f UId ts . described abov e
S RN e e AT R s e
mEhe v ResvEIDN &ss parinkatid fohldlertin® (BCOPE re@drvdiRgorPEe SE. the coating
di scl osur e _For exas I e the dr ug@r eseE oi.r portion nas
REERP PIRE MSGURE CA B e B PERb RS ke r‘%‘ﬁ TESELRE Ppfjion to

L@W FraRehe Fabt (bR@elon e irRt@®h MieiedtONn sHhs Bsed DR couting or
rug reservojr portion may be wap ed around t he

S}Eﬂlﬁéﬁ?% degpighoperppdly ‘@t“e’?ﬁﬁ g ﬁ‘hﬁfihafﬁﬁ thp pratipg oraigath b epver
alPbr 4 LB ditlheiﬂ{?kU}e%Qﬁr mh L%pl Etorr‘@hnﬁdi@ Meecb%nw&@qunﬁm
I's general ly descri bed being an elastic wire for the
cBRBe aMmesh Rpl qoEers jubsane ’b Mt enfrppedesicas by ahgr casepndlye %‘éil““ o
sl&ﬁggtn%g b\é"wﬁﬁl'ﬁﬂﬁﬂ *net]iﬁb 'chﬁ ﬁanma\(WL 1PLast e SBating or sheath may
e di nent s, ove W|t reference”to FI G
caver @l o portien @fethﬁﬂ:dwgmd‘es%mmﬂqss o eoapm orglerdlr miby geduce or
al(eﬁ‘ih%%%m‘w& Jlitljlqt S “(ﬁl'iee el ﬁ@%m%h ue S m%%é&%éc%%ﬂex‘é"i bhotic
retent rane, thi's tube
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coating or sheath may be formed from a matenial that ss relagively less permeable to yeater or

urine than silicone. For example, the coating or sheath may be formed Irom a polymer,

parviene, a curable silicong, or another bicconpatible coating or sheath material known in
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In enbodine ts the drug reservoir conponent may be

attached to the vesicle retention frane by at | east
w@200viozdsky | nbeddi ng the elastic wire of the reCBI$10081086467

frame within the elastoneric tube of the drug

reservoir portion. In the enbodinent illustrated in
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haxaawhswénwaszmgmmemhbdsnmywhen&semvmmmﬂwﬁenuwmm\ For
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cases, .the device may conprise a silicone tubing
C%%P%%HmFm%£@6ﬂ$P§8 fation having a sufficient spring

const@Rby, kRl @ik REAENE 68y be plaCiIBOYRy AFedRSHHIREMS the
above. In such cases, attachnment nav not be

d%é‘@&’@‘arv SEPR S rawlipe SEAPESOr FREUIS AR caFEsPppd i multiple
re@gp& Ateo@fedds UG dakd VoK edof hOm aulipRaberdayi k&ﬁm%}! a different
depend on for exa ple the surface area of the drug
diugs BY syl pasgso einghinie pritipgsps shasths pey hegbhe famye Gfragigastics to
)é}ﬁm‘i t%{l‘al%kﬁ :ﬁﬁioﬁﬂ t&&&l‘zh@ﬁﬁ‘l&n{ HEo Tt ik %ﬁ%;%‘?k oy m
g tion, e nunber of apertures” for med t hr oug
P el élemmlmm@mmgﬁmr shraths tki !mm @flmms:@m@ﬁemlaglo permit
r t o
d;dtg@%;gsﬁqgé% lgla gigtféec’ iﬂbﬁ(}{ d:ﬁ%% &l hg dﬁge:x]esnt[ ge%é;"i‘&?s? ﬂé\ﬁmpie coating
onaeth culater tbmdyhétt awi tyitea oy moﬁ:nt: eclgfe ratmhdndcabif:bwsm ane,
bhbﬁ%ggszﬁon %gd m%ﬁn 9' %a%@;%@ usdr ULz, Q{q mgr 2Rl &%mplle,,nthe fube
reser Vol t- portion can
mpard a ik :y\cm'm whal ‘ihcyc oamats,aﬁ alirdt hmaing oat fingmakria ssheditd,
ate contro t he rel ease te. The
G T R BB b VR SRl e
(mm et ddaany fleridr dgomied el GleirP @6dtng Maldriushut thesecond
atin ? hgath may nodul ate or, reduce the W@; ro
e rubicRiesy Brost He iy Rded DB Fort Pet 81 CoePae
zcﬂﬂis&ﬂaﬁ\ﬂdnhﬂii kabed REert @l ease of the drug fromthe
device. In some cases the coating or sheath may be
par tiiné,mbs;d)Bﬁép%gebp(élipanwf de Lo‘}tﬁw\;\miﬂ@ﬁth@g%té the{levice body may

pERALIAG AlenShedtherBYe &ﬁvrszrmuuna& n;aﬁop@ b de@i«@fd bh& of the
dr ug reservoir port i on. For eX(:lr‘r‘[‘iq (}’ t he coati ng
f) 8

digie 40 TBYC Bohprt S 1&g kbshs toap Bytee fgﬂbé#*&wﬁ afr ﬂgﬁmd
ﬁElﬂ ﬁh@ i3 eﬂugi? Nd zf:@l'; colle RbPEFHLABERs2 G CORLI R0k ends 133, A

be substantial ly | nperneab bl'e to water, in
myhidsehese é%'émtl‘h@“-t%aw»h §! e cadiddt rndayescover 3pnly by formed

bngﬁ B iﬁ nu“git. IS.P e»&}gjgt\(fi;&eﬁe OH¥ed R@&ﬁx@ﬁ}l&e\ﬁ& {ﬁqn:ﬁol@t'tjml &y Qigmg a

drug ﬁ o 1hn m,u\ mr lh Io commi the release of the drug from the orifice 136, at least
one sheath 138 may be positioned about the tube 132, For example, a sheath 138 mav be

positioned on each side of the tube 132 between the orifice 136 and the end 133, So that the
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alter the osnotic surface area of the device body. Due
to the reduced or altered osnotic surface area the
w0 etoeams4T at e of drug fromthe drug reservoir POF/USIINS/ 086467
may be reduced or altered. Because the coating or
sheath may permt controlling the release rate, the
drug reservoir portion may be sized, shaped, and

GGQ RS HEERImE aRHIDRWARE LiRhA 198 NGk @@}{m i 9RGhay 8L Yi¥Bad inward
to achieve a certain flexibility or s |ng const ant,

frem Upepengdd3ainds shover harhraddlenay beireleehpliesat tatheonifise 136 thas
mQE&&g 38! ARy %Chneétﬂ";{hg&u%@@{h% ouIFE@ﬁ%_, ARRLACLRL c%ﬁiﬁrﬁﬁqtﬁfzs are
ru may be se

reservoir be cted w
pasedyker @ucm;vlh@wesU& hhqﬂhau@ tdeninstitibhlak fegferu g lﬂ}h él U&éﬁ‘)@&@@

o @L el36a1§ il dﬂ%ﬂq Sx arﬁ}gl F}éﬁn% p:ﬁ i lp g ‘{lgle B&QQ@“&E%& acent to the

control con I'C surface ar
el 138, t\hevago a&mwg&enﬁn@ﬂgb atehuhe'llﬁa siiatdnetorted @ddé3ribt é“ugma\ be

di1 \enz?h: 8u€h tpﬁilpm{ Y ul Sllhe %@”9%2” %ht%rgg nOM;% rqla%;gi i38 am? ]:":ntﬁﬁr e orifice

devi
FFatis, adoSatios edstbgmafi@r ehhddrugl posk 1med)mdf¢r lhb mhaaaxslés nha be

h_t he .dr oir ti.on | for
ol i o TR G P g B i Wlvomegvie
hifvhna sedmRtaal biab plohalk ckenmeb@iiimeliy sbl%smvpm rabbesteah 1o
ter or hlrl ne than silicone. For exanple, the coating
OreVE RESHHY S BEY or med from a pol ymer. paryiene, a

cur aBlar&bikddCRMRdinRhxt, 3RALNGT e BIBE ORP@It B 8asCORthNG oflque
sheath material _known inthe art i one enbodi nent the

PREYT VS UBEHR ke d8pcHer oF Yiowng of 1he gev ieaasiag of Ri | e
mt\]ﬂﬁménﬁ at %kﬁxﬁyml@ﬁ JU%Jch ik 'b@é%lﬁ%hﬁ&ﬁttﬁ@tﬂge ;\-Ebﬁnucted of a

coalngo have be rel atlvey uni ormalong
mplgeEalday inckidpbi Vldt(}cﬂﬂlﬂ&l@ flier mpisniplenah pv iyt ipigornother radio-

01;ﬁ{!@ﬁ%ng]\ng@gmq Mg fromthe reservoir. Aternatively,
the coating or sheath may vary al ong the device body,

so t¥iheone epimgi mapareslesidie-hgade (oc¥-rivodyeivave lhirgivepy ) by
bl%lﬁldnllga%ﬁ{o eﬁﬁ@%ﬁii@%‘r QRARL ézh-ﬁ% LBh AL Vel Qi@ BheRAL LRl the
ody. For exanple, one o nore
pohasiag behe shings Ldtkastinel igeani ng dyo @haeastiilimnay? whar Yraioveny
bq{__g?frq i ag‘i of qug%u&n 10%&, )ie\(eu% E&}\ 1%%9,{: ﬁu, dueslu,e ""f: ¢l WY% l\tt,pl
eat %

e Characteri Stres o e -coarl or-s
sty Nm s u;nc;hmdfa, thhpeknes S}a ﬂmd zﬁen mo.k pmh apm rofictdhef the non-

realp??m%gee b"’g h\ r‘?&“ b({}nu %gérflﬁ r%cﬂ upﬁ: éma % 8{’ th% Bg)}wﬂ ﬂga 8r1 emz{a] on of
theab-atd i&'i1d.{ﬁ®.dlilt§ﬁljﬁ)@fﬁiﬁﬂlﬁlﬁ,ﬂh€ patédag:. or sheath, armng
oth . coatin eat
o o e e T R TR T BhET dh R Beiice iR
ink M SR Q8 € Forride BSedkt TR RuGQALENGS nOk beheatdisre Y
correspond to nultiple reservoirs formed in the device

Togibidryes reaer of the ARy iGniTam e Sodse@sy P anplafdippag! af a non-

redbrb 188 8N ceBHIIFolb RIS YO RIE 888 drib N Ml PERLEARLA DN ISretriaval
or sheaths nmay have the sane characteristics to permt

lepregr wbbgﬁ%w DY Han daslicagen Npel IHOPP8F eltthese gesinflsm
ethRdb AL BlCRticE BSELY RETRed using conventional endoscopic wrasping

mstraments, such as alligator forceps, three or four-pronged optical graspers. For example,
if the device has an O-shaped or coiled portion. the removal of the device can be facilitated
by those grasping instruments.

In embodiments, the device may be designed {o adnunister drugs to achieve an

immediate affect daring an acule phase and to achieve a prolonged elffect during a
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Alternatively, the nultiple coatings or sheaths may
have differing characteristics to permt differing
WO 200eams4T at es of the different drugs from t hePCT/US2008/086467
di fferent reservoirs. Exanple coating or sheath
characteristics that may differ o vary {he rel ease
rate include thickness, size. shape posit on and
mﬁﬁ&%ﬁrh@ |phé@g0 PG LQtntﬂ?)[ >Sthe 83 1(933}?&9 Habed ARGY Rser b £ )ﬂﬁﬂpl €
t he tube around irst reservoir may be coated with a
reperr et pbasi iy Oivhehfis eonticwad Brielghsegniiugrekiydy quickly afier
m‘ri]ga&n‘% %ﬁﬁﬁ% %%‘—ﬁg &x%cfé%g?éx.%@%s% Qgﬂgéo? éﬁ%cé(%gﬁli‘? ?%%gﬁ%q blease. To
a@@mﬁﬁ:ﬁgxlﬁm weilathe toe dogatsed oWk phdrihessfrv s poromtigydave
d!lﬁa&.ﬁ{ (]:t lf'LprLiIl ongtxua) (\e(ﬁf? Q%{H&gx}n mﬁ it t}:r IBQ K% (ﬂ8§ ‘i%xgx {l# or drug
.Se rate Feservol
re{émmn pm'ameﬁ'easme mé&ee:nf oo dsfhiaze @eg:cmdl asas!elmddnm fdr pnmediate
:e?eb) %nd aﬁgltlf' fmm lob ST dipﬁln'g@ Ipxggr i(g];e' tabee 1e§e em éhmen?\ e tue
caobhimiving ealmntnt:r}nhhcﬂ kegbodi tibht® fesofibealdlzreth mma]sem ths ddsiret]
forms @f the drug. An exanple is shown in FIG 13. As
"Howl e devi ce body 130 may be formed from a tube
nlmmswsm:aﬁmatﬁabmaﬁe tube. The tube 132 may have

two op ed ends 133. A njcrosph 34 n%fy}rﬁen%qs.e,h
each‘“&f‘“ HERTHE TR of pghige P‘é‘é‘@ ‘\)’6‘?* G Gy Yice is
prho@IIBE dF e i WReHItACs @RES 1R 3R:NE af bbb & Sed3B sfr: lrlﬁdhod 140. In
t hr ough the tube 132 may permt releasing a drug from

blpHle 4208 1Y SHETOBEOTEN EUHETGSH 1§ Hach bl A1 relREO TS

pdrtiOMstilihedr 1 h16& 1i86he Alue ;&%%Bn B&iof t&%&dﬁmﬂe’é&u{m‘e b&de
posi ti oned about the tube 13 or exanple a sheath

BRI RO ROTBYSI t i oned on each side of the tube 1.32
bet \C’}ﬁ%ﬁlbgﬁlﬁmf?t@'lwngtﬁu %%%nﬁng&hhﬁ; ﬂg n‘lr%glog 42t rh%tm fude one or

does not econe st agna e el ow t e sheaf
mms:ﬂ ﬂteHe laheatib-188: uyinhdesbareer aniabad [frmom L katedsolid

y haa JRY. 21 | L. aser
o ST 08 Bt L il
badiveactlepd atifhradentod mldtah endpi the ode 186 foralinghme ghmoteperiures o
,{é%{%fl gurations are possible. Such placenment of the

Sheath 1.38 may facilitate releasing the drug fromthe
or i flieelru@Beserasr hkemposd fohowl wiprayvapeard methvalseruchas

. Pe .rreat}ei. the tube 132 dJ acent to é}h)e eng, 33;}&. As
¥ '{‘%’} DR e EPUESTRP BITYR T AETPIE%YS AG AR R iy e
mellthe3Bdimdt@nighl, u@mn@ dbe cahbi@mntiraugimhe helopanbd @a @f

t he { ube 132 ver f/ l?ﬁ sheath é’%ﬁt a]nd out of t
f()éll}lf,(% f(&}g aﬁé@dﬂd }dl‘s!’w 10&% %{1 n‘t\ ai.f @{Ig" Fd!ﬁlto?f‘ Jflhé{)l'a 1&@109
thPRSE tmeﬁgﬂnwmd@nu&hﬁm&hﬁqem dB&npmy be avoi ded.

Exanples | . and 12. belqw, provide release rate data.
for “*d*“ﬁkgme@} a8 \]/’élf‘ynﬁ%m &gmﬁ&\yﬂtﬂ%ugh%éigle,ﬂm sghmamapg@msmn

HRIIAN 618 sRXAPL Co18GH & dafFad bmSBd 84N FEN anBRUL KiRhine
sheath to achieve a desired release rate, In a

dige pdeniselr lerpidiviiling & meldiuBempesost BtV oh Bl grgis. dlowing at
L«s@ Q%Bm‘aﬂ &r ﬁi@ q{’)l@@f@ RAGUEROES P 2 QK1 Fé&é@%‘? LB Rated solunon of

a(:| tate detection or view ng o devi ce as par
theflr ‘Eh@“il thcpﬂ artaifantbe reselidpg a4 foon aprdoeenulres roTn Agwed crystal

mﬁ\”’&?ﬁ\hﬂ}ﬁ QL mtuht?\\,taﬂm«hj (}PQH§$£§HIQJLSQ{ﬂgﬁmﬂ.o mitiate crvstal growth and

thus precipitation of the drug. In such cases, the evaporation and crystallization steps may
be done at one or more confrolled temperatures.  As another example, lidocaine

hydrochlonde may be combined, e.g.. 1 a 70:30 mixing ratio, with chondrowin sulfate C, 1o
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materi al that includes a radi o-opaque filler material,
such as barium sul fate or another radi oopaque nateri al
wopwwn7dsw7 t he art. Silicone tubing may be nmadePCT/US2008/086467
radi o- opaque (for X-ray imaging or fluoroscopy) bv
bl endi ng radi o-opaque fillers, such as bariumsulfate
or other suitable materials, during the processing of
px‘bh@u LURENGd WHhEhAS OResd TRE R i@.ﬁ‘lﬁin@i’ SOhAek ﬁt@ta ithough such a
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ih vae Gsin Lirt eﬁﬁl .en"l ulg WH JOI Wt Lglr;le ret rl eval
Featar e 'The ‘rgr“i% \ ?%gf &Y be a structure that
faciih |et~fat;®swme owiikh mfe dideg odmﬂmaxa if monpidiersl (ﬁd.‘}ﬂl ug
rempva
Ry wisege FARTGU it SR oo r G TE Srtr e Goueh
10 a@ﬂﬁ@dpmmtﬁatQfsulit@ﬁdianw&éaleﬂeﬂou{e% 1am@y BestirtivBe dasia to load the
U S. Patent . | cati n No, 11/463,956. |n_ these
diag, pofd or éﬁ%dﬁﬂw@ﬁf‘s‘“ A [aERal R PRt hevied "h‘gF ﬂ@"m
wBRA YRR Fanak rA0des GORLIEn SrasPlRthelRSKr UMeNt s, such as
alligator forceps, three or four-pronged o tlcal
gr as%lé‘r*@" QP@F’“’@R%#M@““H e f?ﬁ}éedd'é\”v’ﬁ‘ﬁ’c‘é“ “Pfﬁ% olifie BlishEsete side
wa 09% Led na%a bofle B8 J 8BV BhaRh thdtBordgUs 6% &aﬁbr@%aemres
facilitated by those grasp mg i nstrunents.
mayrbo iirmecthbslasey Hal “ﬂé?i"t‘é ey hples indisd lghtedﬂwé&»amlﬁlhwtne\r oceur
{1;9{1#%? aft@ ¢ J?:Ri?lv%% i@ohdMEAA fa%@if Qﬁ%mQHUx”&g% rREHR G Sy be
ase and to achieve a prol onged duri
fi qamd Atehiamesphasbe dFore wxdanmptless vheolday e amaydenianas
d%&eﬁ g d %%?E:V\O{ %%uﬁ’%:?w‘%&mﬁ?di%[ oir portions, one of
IS configured to release a drug relatlvely
qui dkk,)nbadmems|fnpmag1taatdn@rreﬂnqumeumﬁn wleilc mz mav comprise
24 lu%nﬁx% mﬁtn ;5 Echﬂ%zn m{ (q]rtlglr" &shr%ll;xtzlﬁa mQE £ rven,p ’s%lw pm"m I such
rel ease. a resul+ rug
e m&siehmm pBe me(dE PYLn@SRY Nk oy mmssnmymi@amé positioned
ur ations, suc s different, .. .
W élP rlr!ée tB{]q qr e%%m :6}151111;1,%5*19\%“ qF Ut uraseegg}\xjgzlclp gmw:aiedpﬁbwus and
PArBSEE A Wsed Gt ihonRt omys (B¢ girgtiai dhiauentnal o Mfenaficd \high the
dr.u,}_.yhasallqudfo rmf i nredi at e rel ease and
“’ﬁd‘giga ‘g g%‘ 2 TRaNEYs ‘&ﬁBﬁﬂ“PYlégﬁ‘p PRER B R ‘e‘ﬁé}‘a‘" PHEEE
u@NDRE IR By CRRIRE AOFEHBAANE: NBE segh Wik fis@liRehich the
enbodi nent s descri bed herein to achieve the desjred
PR iYW o gty lager opter digepHapine et fiageeHd tevbee 1 n
anothembas ARk, fuamﬁmﬁcaﬂu%emﬁ ﬂﬁuﬁﬁn brpt etk Radkug
delivery device is prowd’ é is a block
ingludg paphiating 98 paPPE gelame W@Hiﬂﬁéﬁw—“@?b wlfe Hie druggenpigi

p(ﬁlrﬁgn. o example, a sheath or coating may be placed over at least a portion of the
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30 surface of the tube to controf the rate of release of the drug. Additionally, a degradable
membrane may be posiioned over or in one oy more of the apertures to control the wutial
time of release of the drug therethrough. The degradable membranes may be formed by
microinjecting or inkjet printing a fuid to form a membrane at one end of the apertwe, 2.2,

in‘on the outer surface opeming 1 the tube. For example, the flind mav be a solution
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bl ock 142. a drug reservoir portion is forned. In
bl ock J44, a vesicle retention frane portion is

w0 o0amths41 n bl ock 146. the drug reservoir portPONUBR08/086467

associated with the vesicle retention franme portion.
In enbodi nents formng the drug reservoir portion in
bl ock 142 may include one or nore of the follow ng

uﬁt‘t’ﬂ?t@&e&ﬁ@soﬁf 19R rﬁ‘tﬁgt ab ngsodtreH % ] Qfl’ﬁﬁty gk&\pb%*&@\ mfxﬁ’;hmlﬂg a

relatrvely solid drug rod, |oad |ng¥ ﬁfg I hto

reporbatiqieienial i & perisply e, @edidupipdreogablgimit »Nhe thedyag
{ n o £ SN TLa[-N

;JQ& &fgﬁ%&ﬂsxw%oﬁeeﬁg}zédr}tg?g ﬁgﬂs {E)gpgag@mﬁﬂwﬁ@@%s%gﬁ Q?}RIE%Q% a
RWWUQQWeserv0|r t ube may be formed using conventi onal

net Wg%l?hb&lﬂﬁ) th S1ht': glpe&ttm nt k&} g!’Lli.ﬁRfHP('i’.ﬁ“t%& ;50%‘ n&ﬁjmdéfap}g
extrusion nolgin g, transfer g, Insert I'ng,
d@hehmn@o&aamgmdo&eﬁmﬁ@nz@BﬂameohbﬂNHMHmmhuhememﬁhsﬁhﬁﬁmt

h%me tonﬁ%ng{:% < elaqyc Eaf gromxg& ggmtﬂ Sgper giqeg:c aﬁg o Q‘tmpe memon material,

fig emmmauh eoalnzptcm arrediy 150%:&»(13!&13&1 @, rdnhmn m-\umuma\yt orming the
ise s

oIRGB sl 088 BB c ST g Ui
wte u@ handreadnieawi g e*&mﬁﬂﬁ venteiinesaRaaaheyt marnd, Renay be

sol ) a |lidocaj ne dr rod may
1%%W¥%H“ﬁ9"¥ Fﬁﬁhﬁtauﬁﬁﬁauﬁﬁ?ﬁvﬁ'&§&U@g%§m§ﬁﬁﬁFﬂ@ﬂﬁﬁﬁt““e
14 Q6B ARurcA EOWING (@a JoBAS by iPORETRR, Alsolil Quch QB8N nents,

to evaporate to forma saturated or super saturated

lgingtihsovesise relpdicg mge paR@n e Angpdpsmng P mofed thedigltowing:
Mx%ﬁz‘é'atdoﬂgneg akqntt@ of QL8 Bvdriiglogaki P dr MboltRfing MeSR&L the
crystal 'may be introduced into the saturated or v
clagisevigatifranpathesorditionive orafaniak 1o at least pyattign cghewkesicans. In
sl YSbR%: ﬁ%t?tb&% KRy Qﬂa §1htﬂe gﬁiH)gtFF QUCSIH%BH & aﬁﬁ?he Jhtb%lhmmw
evaporation a d- cryst a I'Tzation steps may be done at
maigaalorayrisragpiedrie thelelaeid: vempanaitesstor Asanane tipégtinun wire may
I J My \ .
beg?égtﬂ}a alf’%zmg %%ggﬁ%ﬂtétegg ‘R{E Lele. zi’i%r!dtﬁ%ﬁ’gf‘?t@;r P Gevice to x
ras uthé aitds oOhe tbbt@\tmm@leci\ahtdmmgﬁ reocht Wﬂ’ll m go maolst—ttﬁﬁﬁress»\f and
' 18 T% P Ehé‘glﬂé)r (rlrg)eigﬂgﬁ may neﬁlq"ﬁdé)é{'dt loSf s?ug\an *ﬁgCh a Process
hydﬂﬂ@hmoﬁnﬁm\nVWEﬁhéﬂ1&h&hn$mﬁkkﬁm¢@ﬁbStaCmeﬁﬂahﬂﬁhmun

ticul ar. device

S LR TR A TSE T LSBT HERC S R AR G AT BEIEE PR
wingitrig® doild, hespt ub@iralk ol 1Ihe ndmu go hasie Fahe [ipotidas aNa EIHMUOE“M
L] 1gt serve as the 1hg enbodlnen S.in whi ﬁ
XY )&-, bé‘s‘“ﬁt&t‘ ixszg*i;_\}tén éé ‘!’H%t [.,blm\ml} ey F@t“@tﬂmﬂ 1?@ tmmiu
b RithoMBYinde: rh@aee nionl @thbRe tube by mani puI at| ng the

drug rod into the tube usi ng, faor exanple gui de

wi r é8EHEPYmepiabs Bpot wmeﬁwtr fv}eﬁﬁeﬂtmwwvﬁnt“ﬁ@ adiegige

ek QO RhE BB mB cdhflE Grid@ihMihetdne: dEdihif Qs @l Rftrence 1o
may be | oaded into the drug reservoir portion through

the fRECAion 1HRE @8TLIER MhRrphg ¢ “atn@tl%erc typehsirrgnt Riag dipg reservoir
pSHBS R ﬁé‘&taﬁteg%@k et HRVBNME s ors bs BRYIRA b8 Ak YBEY

easier to
embodiments, the step of associating the drug reservoir portion wilh the vesicle retention

frame portion may comprnise inserting an elastic wire of the retention frame portion at feast
parially through the drug reservolr portion. In still other embodiments, the step of
associating the drug reservoir portion with the vesicle retention frame portion mav comprise

integrally forming the two porlions together.
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drug in solid or sem-solid form and such forns mas-
further reduce the si/.e of the device, which may
WO 20plo7¢sat e reducing irritation to surroundi ngPCT/BES2908/086467
The one or nore apertures may be fornmed in one or nore
of the followng: the side wall of the tube, an end of
the tube, o a conbination thereof. The one o nore
lﬁpergwﬁg Wm%n@gf’%%&*d aser drilling one or nore
hol es hi the tube. The laser drilling mas- occur
bef ofte ivfravafitad drog el gnudevradndy begatdi tagelivet drug frealube.
e%rﬁﬁ{i@%ﬁj %%l ¥'u nrx hﬁﬁ aﬁ%ﬁfxﬂﬁ@&i Md&%ﬂf (ﬁ{e%q\ vmh mav be the
taneously with the device body, ‘such as by
bladbded pngmale hicantd ingen pelrenbis r@e&@rm@@mm 4 Cuesummatll’emt
w\i u\luﬂSOQ 134 é ‘%%L-[I\ %L—BIC m%r QSU\%E lﬂalklt., tre LY]S\H?)F glll H‘ﬁﬂﬁfs 9% '-»ilU'w
drug reservoir
rsdmrrpr v&eua‘ ormcrmge hiafider pslreircdna‘ ﬁe&slecttter demucg :tlésar}mbe ﬁ&S tdermlso
ndy éeln%: {f%%,g lg%{, ta?cf : oo(r;?]:ﬂ%e gtpeét{meng?i Orﬂéeé C%Da u%m n{% i "ee:‘lfgtds
athibidanand zra:qms&mlmmeﬁ eaMa Biniicet hay hebedf mmheﬁﬁ»rm beities |oﬁg
a guide wire. .In _cases m whi e reservoir.s
ot 0 el Bl IS st SF AR GPAERE STy e
et U wrmqema:ymbeoa&dmamﬁxwth the | oading of the

drug, formul ati on. The posit partition
st r 0EETF EVREIHE B Vf‘gdfgfaﬁé PR mplgated into a

pdifchCd BIanRE 1080 GaE SARRE o Wedl RndsBRnE BRAI 0B Hehhp@Moktibf BAB 8Sociate
in which the partition has a slight!} larger outer

SRR AN 0TSt R SRARRIE. HMaYEE BN Bpmippe disgpseor digprder in

usm&a%wktsé‘m 6'&}{:Hélﬁﬁmtﬁ%nd{ﬂﬂ!gji*fa,l@w'lﬂ@!ehz'{?\%fz blRBIkDitself, e g,
l ock 142 may further i ncl ude associ ating one or nore

I“‘r*“épléfﬁﬁéﬂe'@ihﬁrfwwwhg structures with the drug reservoir
POT 11Nk £ 0 Fa £ ¥ z‘?rﬂuﬁn% %@d‘&er‘%{ Qﬁéx‘l E\g n§ sl?xﬁa ‘b%%g

over at |east” a P tion o e sur ace of e tO
deyenst gaokrathh eeferepdeo b&ﬂ eingh @a@bet@f urethen! dethaer. ﬂddﬂmc@ma g hnown

ifind 8O AaD) eﬁhﬁsgp\fearme;mo&%lmm AR RNRe AprbddiONe
0 the | t1ne

e aperturés to control
ﬂldfw!lbé| Casattefer tthe beln ugnttreraBy hmalakgjh de\Ttwem daeg ﬂa’diaﬁﬂ gdapted to

&ngm }08{1@%' nﬁ%d?ﬁu}lgf élf\l? ?\resml 'ﬂu‘% inll t\k@g or inkjet

Ma nerbrane at orie end of the
aper!h ote exaenpde, p nictod pf trigdaowt ex isur dsacledroapédivag denict he

ol Ry G b bR alPef cayiosspoush psyhosy ina
rofutis 60 @Rt-profi s e Bsd QRaGQPE ﬂ&lld‘&guﬂn thesahiiabh® the body cavity,
materia! in a nonsol vent, uefi.ed resorbable

ihgg{:\éﬁ GEpUNIAG & Bgi.;mtx h‘é a_apfﬁ)d ‘}‘g@%‘n‘“}% )Lbiopﬁ ‘dﬂ‘“’ﬁ"ﬂ"}}“ﬁ‘é th catheter
fo @ity i e dizvigy NaRIBEneRABNRSIcla8 v 6€ Sihv@in 8k filOhape may be

rel ease at a known rate. Jn enbodinents, the step of
a peditivpl dingan fRldied | csPRWed SE FORPIEF R RO BY G¥herR Ay éZF yhserted into

1 @RENIINGrOR 2t RQ BB ddabr. Y6914 BdiRENh BbELRER of The
enmbodi nents in which the retention frame conprises an

"iéﬁdé&i pep o themppdreds fhogiiaFEepkdy Be dagey B2dnpy cty’ pyphed through
?ﬁﬁ@& l"r@ hya 5@5&?{ dqal ng HQLn SATRIE 151 BB S SRR s it emerpes

ormn e xesscle retention frane nmas Conprlse
frpeyrthe u,teh &30, returmung to the relatively expanded shape for retention in the

bladder. 11.S. Patent No. 6,139,535 also deseribes a method and apparatus for placement of
a medical device in the bladder through the wetlra.
in embodiments, the intravesical drug delivery device comprises adrug ina

refatively solid form, such as a drug rod or a poswder form.  Elution of drug from the device
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elastic wire into the relatively expanded shape and
-progranm ng the shape into the elastic wire Ma heat

wo e@anneswt For exanple, the retention franme 14PGHUSZV08/086467

FIG i ma> be fornmed formng the elastic vuie into a
pretzel shape and heat treating the elastic vuie at a
tenperature ox er 500 "C for a period or f xe

(}msﬂl—%@@du@hﬁx‘an e Hﬁh sabadi reatis. dxqu EOHRY: dh@edBRiCl e
retention frane Eortlon max i nclude one or nore of the

st giliasdimbpdily Sind iy catepahgdasice dbatiprady cd drughibBesss onibyvs under
n f:
o%ulr;bgmg)h%ﬁg% ghxwrt]ﬁegmlpﬁgﬁgtdgﬁgé Egl ér;;.g g@ fﬂé dQnuetlﬂ$ & cﬁﬁ‘érgd mto
thp bl nnofhidhhieseahadivi coawibe eolublhfesiumhn emotiiv rﬁentusa i Bﬁ@
wR@lymer sheath the radi o-opaque material, and the
snootliening material nmay be applied to the el astic
Wi r efnmne anhal misﬂ ﬁl@mtm‘exmﬂph&, dediv 1‘31‘ aitﬂ 1mm1m—r@ontmlye be

ol %ranbg ngf)ao (L:f? Ee remfo‘. (ﬁﬁoilca\\ e nnlé am'n{on My { gne buf’}h%&éﬁ dhe mFi'Psod

d&.s!mehaellua&k |pﬁewdm Eeparayaihe’ usllfem mnl dde:medlovmt theamraskgicahdrug
d%\%g‘lt\?{‘lb{t > r alglégela%ggf\éxgh 3%‘? nying Wgng;] of éli""i %10 f%ua uﬁd retrieval
danRe dﬁemammm the WhioE Bart BR1IK &b ertduesd, for 8nEp eRPr FESadple,
ul ys rthe step. of formng.the vesicle
r“e)él@ﬁ‘ﬁ‘ h“f‘r"éﬁ% aiﬁa e ApFIIETIR ‘Lﬁb’f‘Pﬁiﬁa‘“B\%@ A} APBTRS:
W NATHIGR e i b ARR%: @tivSRIrk@liscaliN1d BEbhARTRs SOutlehdiive to
the frame functions as a spring. For exanple the

s BEBhEssR f PRiFR R Re tsiralle Wegsdsyn which ssteane delivglyirpry cause
whdRkiB®ld Q2 ML bNGlifiARSLSTkiAPLigh ARl of MSQRL, Mol di ng
among others |In enmbodi ments, the step of associating
t he Hreawespderayeival do dplomnuie e aeptngsi netbod e disicsiended,
it Rﬂﬁlﬁxzﬂﬁur@rﬁﬁ ﬁ&ﬂﬁﬂtﬁe; Sl £k d”lgmﬁ!\% A H&go\ er a desired
reservolr port erence € retention
fpfrwrﬂhtmnmqﬂt feord eliitnapgplyd sghalmandhesdoxice cohddlistghawsiied dose
So 8'\ ' LEafy Bér{adg; Pikl0 3 4 o*i’;?s %{x S &%s,@c’%a@ﬁh%&ﬁé, or
i"ent at 1 ons' as descri box" e er
”(é m;;o?d! e sorthelast epnmi 5@3 m@n (étdkhhg-ﬂt frel ddsagg of Bsdragaian be
bé?bt{'pd (kgen\%“!'é' ugtn{ t%e\ﬁl% ng d ? uegnlt s? 2}@ 6‘# a cfc@%[l{u)éﬂ?unghxsuued
iﬁmame mﬁf‘vztenmoaﬁ.mkfmasmb gmirm mhtnymtﬂnn@mghmm\ s wgying the

n,st.i
i g Btea R PR P 5 e ST oF AP BR ot st Prerent
re@&kCliigeticet ention frame portion conprl se integral!}
fornil g t he 1tx portions together (L_ se .an?»_.q ol (he
Appl T A HRY o b e R epbi 05 O i into) the
bld@lek ¥eS Yatidenthg eurmase e chifRtled PRt b ¥RE réhhiGiihe edhk Wlati@r.
essentially any bo cavity site. In a preferred
TRBGH FEHPOLPHES. Bbdﬁ%fé’wlgw%yd%s PRROBPAdBIes el in the

r8Rhe1: OF of il eblhuERy, n@ﬁﬁﬂcem%ddeﬂ&c@l@&d!ngfl%tﬁl{ﬂeﬁt«mn& mﬁqm
exanpl e, the intravesical i vers device na

del
us ed " §apde. theadst e ey ot uqeﬁﬂ{eg@t\ Pilideraipglgeaipitg the b addw over
a;Lfk‘#%xgEd B8 fHRldl §dc§ @é!&{?@%ﬂn\’»% 1911@(91@%\ SYXBILOTB 0 the

er cancer, evli ce al'so
device enables the delivery, of Itdouum, for example, to the bladder to provide an increase

i the local concendration of hidocaine 1n the bladder tissue without producing high systemic
tevels.
F1G. 16 13 a block diagram ilusirating a method 160 of delivering lidocame to the

bladder. In block 162, a device having a pavload of lidocaine is delivered to the bladder, In
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may deliver drug to the bladder for the treatnent of
ot her conditions. In other enbodi nents, the present

WO niovawssl cal devices may be used in other bodRCT/US2008/086467

cavities of a patient. For exanple the small devices

may be inplanted in a space in the vagina, agastric

cavity, the peritoneal cavity, or an ocular cavity. In
HIR0E: !@n@)@@ﬂ&ﬁﬂkus RTINS §L(P§J>mq{é*lﬂ'\ Qelml et }5\ (Ml &&nod of

is inmplanted into a patient's bladder to | ocal
tigha| Inseeh gripegaatafesithes mev btgcémmbodm‘tq@aﬁiatg%ﬁfémt dgferibed
alR@L by ﬂ%%%@i'c@ﬁ}gy &ﬁ'd?lgel fdé\%'@ Y mBOHRAERSs. ﬁcllziﬁ('n ff’?‘z@gpl fcaine

I't may be paln any di sease or cf
mgeht ol fangr of ﬁbmssu e, 1o phiiun 16t @mﬁi“hcge\ﬁwdﬁd afmy*d lof e ey be
1110151‘1; ﬂgtte&{‘a%&%i ogpd.R ﬁclﬁ{ HE(%JNILEI}S& ’10( L\gm:ih,pQﬁtéx nRS[ﬁH&(F

eteriza I'cé may ante

adhieaddemsmﬁedaewht»ﬁ!ehtmlkxym almyur stﬁa: tzalbbfshd- binblrr.devi ce,

geney

cat hg
the @ressnt dé ey saﬂummba&sr@h angedathk ym’aiethﬁlmuenarraliesmm dered to be

g V\Aseepr gg%ﬂindlcated TQe}cath ?* ,benar‘
LSRR EFRYGHY AV A B S HEVLWS OF CORE IPRTHI S gt
s\liRnAcaAoRDdans. am«eﬁ’o:mﬁlﬂﬁm‘fec@ife sh en zpd’eﬁ:&e@t mﬂmuga\ load of
gel iver} devjces. 3 n‘f exanp ﬁ

G Y TS AbeTRt YS! a‘l“ed?f}ﬁ‘g’”ﬂﬂ%‘i%}’é 90%‘6 |“Ué“g Hpihgtium
mowth@wn 1i¥ocGREBEL S EHPASRL BcbdBe k.mc,{ﬁ\/@s%h el clifdigk
del i very deV| ce through a catheter in relatively

oltypepraemicalbs el casthe peeas phgett h’é‘*?d‘é‘i‘ﬂi‘%@“’ﬂfﬁ@ﬁ?‘% e
cGRENGHSE mbhi% $\fé§eméiyun@a~}ﬁlaha/n thhi B8N i066iRS ST, and
relatively expan ded shape once the device energes from
further. Bghhdtiapalingpk earenaignesiiriddeyBodgiebon gy phavoided. The
srf! UP[QIIQ ek ﬂ{a§ mdlﬁ& Hglnﬁztsa{‘( g*»; tth])f(ﬁrlo Rkt 8 SRRRG Hﬁ’}ﬂ B8 oid
relatively |inear anded, or conpressed
wfdgsi mblerlsnéem@:teﬁeﬁe pv ermxythb @vemy giécier\ wd fiihto Ydahasmethralond may
r: I
c@ﬁ% %Efﬁég‘ﬁ?&o c%nl‘iq’ aﬁ«g igg@?ﬁge i ﬁﬁe U%t?t.llélﬁ dh Qﬁ%eﬁi‘é%@lﬂle of
ths [deweni. b eF [EGampls, 8 btie\\dew ce 152 may be pushed t hr ough
3e331 h et é%%é@lmﬁgﬁ}{% %mshagmélt gfé ﬁ st*»]ig?r%?aAélm f\‘%}“@m {588 zrd to the pH of
the atzhxetiedr ek:EQle, n]&ﬂlﬂ)mm}.gnds,d) nml"re aﬂmhamcm welvith e kpldsrtiedgent, such
sﬂh%p retenti g | é &0 bl adder. U.S. Patent No.
%0 “gbb’%r@léj’]ﬁﬁe B AL et hod and apparat us for
pl acienmbbdioknia iheciead mdevdioer ihe lithainbliacther et bol@ughn,
he urethra |n.enbodi ments the ntr.avesi cal . dru .
“h‘é}F 1P P R ‘éﬂé"*@cn?ghﬁf‘i e dpvige u‘b‘“ N Hf ‘g *ﬁ 87 R - 9‘%:?6‘1“?‘1&
d‘t@fnmmsuch as a drug rod or a powder form El uti on of
drug fromthe deviceoccurs upon dissolution of th
dr uénremmm% (! sdeyg g @ \&@ht‘:‘é‘m e loag pyl ‘Blé&‘ﬁh%’s““s glpdder
mdObd R dbifeRedh likidel il tak: RALGS Srsd DR sSlOMl pRiloADBY
di ssol ved drug diffuses or o under osnotic pressure
fidqcametng (Dephianewd whpriseihe Bdpcaeding) be dene geviceiansd
pck?ﬁ)d%ghhﬁé &Glaf Qp 'nBltv% ihi0S R AL br 1k Pird ‘{‘ﬂlz\qud‘{ﬁﬁﬁoéaﬁﬁ afli ug

e sol ub I | zed upon contact wt urine mt
mbau uently inttiating release of the second pavload of idocaine. The first payload may be

?\ émt\éﬂearub Fl% L%ﬁtmsgﬁa\ 5 ol}lxq%unne 11 hxeﬁuo“?hehtum aﬂ_ﬂzggzéﬂe with

adapted for relatively quick release, while the second pavioad may be adapted for more
continuous release. For example, the first pavioad may be int liquid form while the second
pavicad may be in solid form. As another example, the frst pavicad may be howsed in a

refatively fast-acting osmotic pump, such as a sithicone tube having a relatively thinmer wall,
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bl adder. | one enbodi nent, the intravesical drug

delivery device is non-resorbable or otherw se needs
wao eoobe7asenhoved foll owi ng i nplantation. I n one BUDESH08/086467

case, the nmethod described in the precedi ng paragraph

further includes renoving the intravesical drug

delivers device fromthe body cavity foll ow ng rel ease
withe §P @w@ﬁ@ﬂm oaR BGd Bk h3QA: Fehrdeual pxﬁlﬁﬁ/ L'hﬁleﬁp&(eﬁeé 3R Witial

in the art. "or can readily be produced, for th
d(ﬁ@}ﬁp@@@d:mm@k@mp@m&m Suclpag @qhuomlubg ha mggrplam elv thicker

S I agk ! ; Ly

oSSl o68 o ARl AR RL LGS LA BEL,
mplahddee phae anl ‘hlune rmvatitsendegrhedes e emdébd wey gomavnkathior an
mﬂwm'a%cﬁﬁ%n{%?'u% dug.]&%;? Sm}@ WY BY REE S {odl?:{;]aln\/;ﬁg X

cause undesirabl'é side e fects or resu

i nsu vai l , 4 s AL

ety Bl @b BPleflren DR B KRS0
nm%bmh@ggxamﬂﬁnded con ti uous intermttent, or

periodic release of a desired quantity of drug over a
Egsupledd llepiaa@éa éluhilhed%npéc Powpof time. n one

enbolgbst bbd ’bJ{m t\ q}% aﬂu i) gla{nl}lq} a 0\1%01;5 }‘}L% \ 1%§de ag 111%8?%6 (ﬁhu

drug over an ap d & i

hnEg tdmashlc?)oﬂ aycstubée, qﬂdy& p@Mn cdimyns ;mn L@@’i d@»&adnapun 108

p%xg ébolgx 2? W tnh ag(lj grém)ngzlq %Lgh.gi é(I‘J PR &d'?ﬁ)eg éhl&ﬂ ‘@‘}{““ﬁ‘%‘q of %é

uﬁtﬂugoshemn guelg bévieradchiangd:ht desidi segelicandidtrelone bed Mbe
treated. The use of different degrada lon es and/ or

b ‘é‘%&‘r‘b ISaRteit Bpshgpgal wpgy ¢ d\’/&f e ‘8%&1“9 g h@‘ 5B AR

wfl b &waf haRe&t BAHESHAIIhE B8 GRMbERNE BBI:D@ amSiatky t;m, m&, b l'amhe
t he S?VICG to have different rel ease kinetics.

Ln
lepptB PEPFREPR s AR S ol ES HEVToeE 514 %4 AP ases @amﬁéuhuhf

odrhoti@ plip! ahesk Juihe) dl‘Jj N ePhBdE GiePhr @inbBakd RbheAd Brough the
delivers in a controlled manner a drug Formnulation to

b B feglad by tubg ﬁmﬁ"&}t@q}f&m agd iibghvaihmahes pd{.}ﬁék&flg@mnw the
o PUMURBKKARL bNEL YRS QOFp0T MOre drugs useful in the
treat ment of overactive gladder syndrone, bl adder
cancire iyt eprseto iuap keydsta) drpgson oy lmpavinrfewe\rwrefmd iFgpable of
; I 34 3 g ; 3 { : 1
i %?égeg'lﬁie%’z Qi {B%{h q&b Yilag gigg?r?%o\%ﬂr;é%gsei ?%eﬁigtgxdx{rsimnghg glgiﬁ]%) ﬁ@ delined
bdoseh as a period of nore than one day. Advant ageousl y
the ] ai ne for
éi‘%x t‘%}?ﬁi]@{)\ﬁb{n& ol g&nqgﬂ :X%{eydeazgg gﬁéﬂg%gr ease in the
Ioca}damnkenﬁratlon of Ildocalne in the bl adder tissue
¢ing hi gh systemc levels. FIC 16 is
blohﬁ%‘ ﬁ§ﬂ¥ﬁllustratlng a method 160 of delivering
Ildataﬁmankodmheubladder In block 1.62, a device
havi,ng .a pay, .l oad of hdocaine is delivered to the
bladﬁgﬁm‘VﬂB¥8%Ws 4, the lidocaine is continuously
rel %&ﬁﬂﬂéﬁér%@fa@@ {devhaR Pvde an extended period of

time. In ch embodi ments, the device may be an
enb&dﬁﬂ%ﬁ@‘Uﬁmﬁ%é @i ce descri bed

Ly tube length without permeation blocking sheath

L tube length with permeation blocking sheath, Le=L-Ly

o .. . mdtL
Vi volume of drug reservoir, F =
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above, or the device may be any other device. In
enbodi nents, the pay | oad of hdocaine mas be in the

WO 209076517 about 50 ng to about 100 rag. The exPENUSIH08/086467

period of tinme may be hi the range of about one day to
about fourteen days for exanple. Such a nethod nmay

achi eve a sustained level of |idocaine in the
urothelium of the bladder. Advantageously, the e
sustiai ingshtirevad dref athircho aiamany in thehiey e ostrebir, MRICH = C e L
achi evable with the present devices a d met hods can °
exceed the ievei thai is gengrally considered to be
toIen@bhﬂdsth@hm&ahjy;ﬁkﬂgﬁ +@cal concentrations of

drug are provided without S|én|f|cant system c

?glng t/ree}{?lmsﬁaﬁumd ﬁﬁ.rrt(})té:%egs o [1’166%\5{a,n185 f\u[%dygi [%k fum

t herapeutical ly effectlve concentration of ||doca|ne

in tthlg ' @rottHalsgie diffveenge gtsh@ratombetdodhe meide and outside of the

concentration may exceed the concentration that could
tpe obtai ned systemically w thout causing system c

eff %Cgémzelg\ﬁ?%fogﬁ&lﬁm M AocakNg, concentration may

al so excee he concentration that could be obtained

vi a Anstricht atrfaongreaind whiter phreregtionhé=HidghLini ti al peak

concen on 0 ed with instillation nmay be
av0|de%ﬂg%ﬁtﬂ}§§%ﬁﬁygﬁd%ad may facilitate device

safeby as th e sufficigently sfhll to
avo“ﬁ*dﬁ 3§|?QE“&““§§P@H¥@Q%?¥§%V§Y(wen %ﬁ ‘e event
of device failure. Yet, the snall payioad nay Create
an effe tiy nce |onmmf i ddé;ne in the

ur ot Hel’i ﬁﬁ?gd m?on%%e ‘|"ocal | natgre;of the delivers .
See Exanple 8 bel ow I n enbodirents, the method may
deI|mervkmh@tbﬂ@édmn@xmuﬂhduuamegandwhozthe pH of the

urine. For exanple, the iidocaine need not be
ThepAraTeteradt ik ??ﬁ“ﬁd pube B fﬁg‘%@e% 0sg fjche 481 FERCTRT since
R 19@[ Q@ﬂﬁé BstamBfo R AP hSodh RShAhg HNh SARRLEBALS Tfl@n%mu%
met hod may deliver the |idocaine in relatlvely sol
bs@bmﬁw © QUITSHOMrE e Fafleets rfed%ﬁtﬁﬁgth@ Hevige will dﬁswt%uaéneém%em
rel A2k g}ewe@géjﬁrmﬂn%fsk‘d ANRD RO PAVhENhe (RGBT Le of e
el I ment s Ivering a device having a payl oa
susfounditpading ut mztlmomimd“@m erhtiyihe onprticgeesdet plde Fagpubition
B Al L ARG LA RAS WldiShdal o second pay
23 ntinuously rel easing the

| i docai ne fron1the deV|ce dﬁ@g _an extended period of a1
time may conprise initiatingjrelease of the first pay -
| oad of |idocaine and subsequently initiating rel ease
whﬁgﬂhewqeuﬂmdrphv@mhmfmﬁwm@ﬂm@@mnM4n$haeﬁn¢ehmgamhmaduwﬂ

The B8 BRaRlsEG a8 hrohE) i St b b s Saa Pl e
whel 1ﬁasmcexﬁmnmemaﬂe te, drddvesddoiist th@ayiluﬁzﬂd dmsyu;heqdem The

iy [ ek S B S@%O?%a RS R

housed i a CosN
= 1 e R {1.2)
LR d

The drug release rate decreases after the zerc-order release period as the drug concertration
inside the reservoir becomes reduced. The rate of drug mass change (dmydt) in the reservoir

can still be expressed in terms of zero ovder release rate G, )
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relatively fast-acting osnotic punp, such as a
silicone tube having a relatively thinner wall,hil the

w@emonthspayj oad roa\ he housed an osnotic punpPCTIES2008/086467

experiences an initial deia> or induction tinme before
rel easing, such as a silicone |ube having a relatively
thicker wall Thus, the nmethod nay continuously rel ease
Udocai ne into _the bl adder durkpp an- i inhtial acute
phase and durlng:a&ha fenantewﬁha e ---------- chiawnethod {(1.3)
may compensat € for arinitial fnductidk timeSof the
T%* :Eﬁﬁ&%&:gl% l’gﬁ 1 g frulngxgﬂ Fp (%l 9 Vana)fh g 1hx Ll%aﬁlfgse&\etg zg(gn}]sdqd a%ﬂ? otedrug
:mﬁfobm@a ¢dndo atdhdil {*m}hllion/%\mgxnmnﬂtmlmit,mmg oedeargbtasspe l’i{}d and the
Desi Tubul ar tic Descr |
s b i Phot TG5O s R TR TR grod DT )
31 |1 cone Qther bioconpatible polynmer tubes such a
poi yur et bane can be used depending on the perneability
to water (and drug) and nechani-gal properties. Design {(i.4)
equations for the tubular osnotic punp pernmit
obt ai ning the desired drug 4pa) _oad and rel ease rate

Tube thickness is related t@ mechani cal integrity and 3)
per neabi | . I nner meter and tube wal
Eq H§ Smé%‘é‘f gke %ﬁ“ﬁ‘ﬁ% é‘“‘{‘ ‘é ed?‘ﬁ%j‘%é "la}Bfa{‘d’“a(ﬁ%’ YR gy'ease period
!G-L' faf“?ﬁx%ﬁ c&fmﬁtﬁ% ol Hb)em( Fupendse (}g)t Pe afob %Q&eﬁd@ﬂ’ﬁ Bl Gnd are
oad as ell as the macro si/.e or |oop di ameter of
wﬁu&ﬂbular osnDtlc punp Gsnotic surface area o\ er
whi ch water or urine can perne }e t hrough the tube is (1.6)

af fected by tube outer diantter”and tube | ength. These
ARar @B SEL If EUeRCE [ he). @Y. @3a!MayfRihes iR 6emaf ot Reubiain
osnotic punp The tubular osmotic punmp holds a drug on

an interior reser oir and is capable of transfer the

drug to an outside ned1un1Paranet@{s of the tubular '
osnotic punp are deflnhd“b@fﬁﬁlfr """"""""" tantaneous drug {7
concentration in the device rese 0|r : drug densitx

D§1§,, Iﬁ({slz‘ %I%Q{:be‘nklkié ihf.-: asedy Hp @t t'uﬁ@?(( i @aﬂ%% QhprBsed &xu be
hi ckness D. di aneter of nmacfo | oop nade of tube

L tube total length L: §D Ln tube I ength without
perneati on bl ocki ng @he th | usf ?ube;hength Wi th (1.8)
permeation bl ocki ng sheat h, L®HE,L11 V: vol une of drug
resen oir, V ~ ~in: i nst ant aneous drug amount

aj'I{’enaining in the devke reservoir, m~ CV C- L

D 18 ;Q;J (1.9)

wherg

PETS  Ee e 2 {1.10)
£ _j F?’Zl

The drug mass in the device reservoir bevond 1, can be expressed as

mo=am, {ax<l) (L1
where « s the ratio parameter indicating remaining drug mass compared to the inibal
toading (for example, i« ix 0.03, then 3% of the total pavioad remains in the device or 83%
of the tolal loading i refeased out). Substiluting Eg. (1.11) into Eq. (1.8) gives the time 7

ag
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Lh

rnp: total drug payload, m-- pVp-/, 4D:

osnotic pressure difference between the inside and
woesihds4pf the tube DF! ; osnotic pressure di PEBUSIW0E086467

at saturation between the inside and outside of the

tube k: perneability coefficient for solvent transport

A. osnolic surface area for vvater perneation. A

5t (dh)L X- : durati gp o \orQer re{ ease: dm. . , .
cdm. D! gmieait hé. ; te @ --drug mass” ghange In  (i12)
the reservoir, - - L4 @ .« dftih dfn i € i/ ero

order release ra e th . kA AU dt m: anount rel eased

\\qﬁﬁy:}? 1%)51'& [ lﬁtg'i i E@)l Sﬁ 1 reveals th ‘ﬁf-f- ------ Tpﬁlﬁ' @ﬂ(d? ﬁ@t@ﬁﬁlmﬁv the

ef'i ned as t e o0 rug, mass 1 oss I n
devi ce reservoir S|nce_~n\ |nd|cates t he i nstant aneous
delwery el ot Thie pralnivpigiop ot sl prevad end weisd vasp prdemislsase rare

a8 e h 81 hihal f1E0 6 Qr%ﬁégaﬂoﬁ%d@fﬁ@té ects the fact

that the device wl ose I'ts drug by osnotic rel ease
E’Qﬂﬁﬁlﬁtzh?“(ﬂlﬁ;aﬂxﬁﬁof ﬁe!b.ﬁ@?‘f Sk dop l}‘fﬁttrﬁ{u Mvidds I ne. When

the osnmotic pressure of the surround |ng medi umi s
smal xaawby @ﬁthc enpupien o &at He Zdamprasenphiess g 37 itupeates

it &rdm;’&@fk 'dQ\ u.,s n§ éﬁ %uf Jq &6, ﬁ?é qr Yd:j% ) ;iiu»&{ fﬂﬂw n B fBud lase

can be use where t oport
pigleatirdnshicp dtﬁé’tdmaétn uteheu Bsmdtf_l d" mh ésxsur\e&aﬂdhn that functioned

d%‘%\r}f%% @ r{%ﬁ) nﬂ{ﬁubué %%n, fHI’!‘l%’dqﬁH!gS] '{n,eong a? ?tth n%g dc E mgtipl%ﬂm

con St ant at t
v dm ediit tz:hiﬂad cﬁnme of hdtchionwhnishdbd idth dwdeaﬂg» oire $% aﬂwn be‘ albsdefined

o} Sfe it erf e DREF s PEp RaR M s RhuEluffes g e
0[6)1?.? pbﬁ}tnﬁ%tpﬂi&‘ﬁﬁ e@maadérdamdmugmt elaasieui@t endeiehesses
a er e zer erio

rel ease
o onURer B By A A Vs T aaPe b Sy S e Beyetage area of
abthe: Eahed Ofesslk bigy TBSS o CHABYEmE ADRLEE B waB abiieoTec@SIRIMAGINE an
can still be expressed i terms of zero order rel ease

O§3YlE syrﬁqce prea gﬁglq_opi { cpppd grepgsvisr volums of dhpui! | g Beregd avas a
siflcadd tube havi g an osmotic swiace area of about 2 em, one half of which was covered
with two polyvurethane sheaths near the release orifice, and a reservoir volume of about 2
mg. Due Lo the sheaths, the effective osmotic sarlace area of Device € was about the same
as the osmotic surface area of Device B, and vet the reservoir volume of Device € was
about the same volume as the reservoir volume Device A, For each device, the ends of the
silicone tube were sealed with nucro spheres, and the reservoir was Inaded with lidocaine.
In the case of Device €, the sheaths were placed refatively near the orifice to hmit isolation
of the lidocaime during release.

The devices were then tested in wirre i water at 37° €, and the resulting release

profiles were plotted in FI1G. 18, Drug payload (m, ), zero-order drug release rate (#,),
and delivery time scale {m_/## ) for each device are shown in Table 1, as relative values

with respect to the values for Device A, Because Device B had a length that was about one
half the length of Device A, both the drug pavload and the zero order release rate for Device
B were about half the values of the Device A, which results in the same delivery time scale

for Device A and Device B, FIG. 18 shows that overall in vivro release profiles with
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Deeix@mpl e, if is 0.05, then 5% of t e t ot al

The expressions for the anount of drug remaining in
the reservoir (nm) and the rate of drug mass change

w@ cowpaites4are different for two time periods, tPEI/E82008/086467

order rel ease period and he non-zero order rel ease
peri od. The expressions for the zero-order rel ease
period ( 0O <t t ) are: dm-m (1.5) Eq ( 1.3) may be

:dsﬁliﬁgsrt@ﬁ QefeQithiiPdod e t&XQ 2R$ $e0R §Bf Obed e BN ZBLA (hat was
der rel ease per| od concentration (C

dt&ﬁﬁ‘ g B elbe {m‘ 18 Devieg ﬁeb‘dé\b@ﬁd’éﬁ? halppidhaleesihel Heade C was
L&¥§sﬂ]“ﬁg d&)h]nﬁe@qg fqlgcﬁth 9(9@9{&&' dquxlﬁq%ze(u fgterqgel ﬁ%a‘i Gn E@hus( the zero

be 1 ntegrate
o9t asieﬁsel rath @mDevies .( et ai@mﬂ:ﬁbﬁ?ngegmggiet m{m@mm&gmr Device A.

ng.qg'f{o%elr}rly(&%h {é)?\s Elrné%ﬁric (aftai'?] u.a & L. .1? F}Qou?&ﬁ&. Lﬁal %Q{L?%E?e»k? G, 18
showd 119 thdtdrwhrelese TivdDdred nasise asnsld.s\hes ieMbcRevieser voi r

beyond X7 can be expressed as m~am{a <\) (i | | )
ICI i t-he—+ati+o pat-at et-er—i lldlbal;Ilg F-e et ||g »
ﬁr ug al% “onﬁéwedﬂ‘tlmd he |i Aemwicader rebauskd ratp (f ddelivery time scale

vayl oad, . .
remai s~ ni t he dé™t or 95% of th&:total | oadi na(m"m-’»)

re replacéd

¢

(

el aasad niit) Substituti.da l:n / 11} jnteo I:n (1 Q\
eased £ SUBS L LAY : :
glvé%thetlmetajs/(l. 12)mv\heret|s

by . (1 0). Eqi»(1.12) reveal siphat " 1§ the fagtor
deternmi.ning.the

C 1 12 2

Table 1 Comparison for three devices marked as A, B, and C shown in F1G, 17,

Example 3: Selection of Device Characteristics t0 Achieve a Desired Release Rate

Listed below are equations that permit selecting device characteristics 1o achieve a
desired release rate. More specifically. the equations may permit deternuning how much of
a device should be covered with a coating or sheath to achieve a certain release rate for a
cerlain payioad. The device characleristics may be determined with reference to a control
device of control dimensions that releases a control drug pavioad according to a control
release profile duning 2 vitro testing. Once theses control parameters are known, the
equations may determine the characteristics of a target device that exhibits a target release
rate 1w comparison 1o the control device.

For purposes of example. Device A of FIG. 17 was the control device. Device A
had a the following design parameters:

Tube immer diameter: «, = 0.3048 mm

Tube wall thickness: A, = 01651 mm

Tube length: L,= 2 em

Pavioad: m, .= 2 mg

Treatment duration: aboot 3 days
A cordrol release rate m, ., for Device A 1s plotled 1o FYG. 18, Starling with such
pararneters on the control device, the equations below pernuf obtaining device
characteristics for a target device that will exhibit a desired delivery rate for a desired

pavicad m comparnison 1o the control device. More specifically, two vartables are defined:
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mdelivery tinme scale. This result inplies that total
payl oad and initial zero order rel ease rate decides

wao b@opowseal | behavi or of drug rel ease profil e PUBDS2008/086467
time. Exanple 2: Conparison of Release Profiles for
Differing Devices Exanples of the application of Eg.
(1.12) are presented here FIG 17 illustrates three
d'fferﬁﬂﬁrﬂ@ﬂhﬁ?§hﬁﬂi@h[@ngfgﬁtﬁ@gdﬁhgh!%@ is a graph
|IIustrat|ng invitro drug rel ease profiles for the
t hr gle= ditidicain feswr gbdie proagpayaend. EspeEieh’ . déidglmiiprs vaeld

zhekt@s%eﬁ @E\‘%etg G AR e ,QS: an osnotic punp. The tubes
were forme rontsl I cone. Each tube defined an
i nt efdroprdeeddrapirate Ghd: atived uneawfcompdeod aithéthatms: condition
| oaded into the reservoir. Each |ube aiso defined an

5 ext ePiuepaderdy,o sumedoecer eamael wib be hﬁqceémt«)acgt

fornmed in the osnotic surface are The_ ori v .
“b‘e‘isf*ﬁ‘t‘ﬁt“é‘&"er“gt‘é‘é‘st G R EAPERS FT Pt t w6 Epspgppation
NG ar R ek e, PSS Sote VR heSREEH bh & Nave BEVRIGEI here.
_was a silicone tube having an osnotic surface area of
ThibE o ech 5 YHe POEEI0 81 vol une of about 2 ng.

Device B was a s|I|con§ t ube ; hﬁVlng @ osnotic surface

area of about 1 cntanduawneseﬁVQttfv&Iune of about t (1.13)

nig. Device C was a si | f'cone it ube haV|ng an osnotic

10 {sg&)&pe aﬁ%ﬁ of .about 2 cm one haif of which was

0 apdle ey PRt ‘Fﬂ%“ﬁbﬁyﬁrelhane sheaths near the rel ease
orifice, and a reservoir ygl F,about 2 nig. Due to gy
the sheaths the effectlve os IC surface area of

TRV GBHENRS cARIHL biier-SATR &bt RgpRSRPL i ¢ surface

area of Device B, and yet the reservoir vol unme of

DeV|ce C was about the same kobunme as the reservoir (1.15)

| ume Device A. For each device, the ends of the
“é‘t 19 atiftseviehd s ea ey MRY P i‘r‘*‘r‘r‘t’:‘r%f’‘si’d‘r‘\ gieglanicgiygieppiy while
15 2 L®S QLN lal isWasth| Qe G WirfeRcd dnCi@@@shﬁtﬁx (i if R SARSEe R»f initial

DeV|ce C the sheaths were placed re atively near the
digpirfeiee e hy divice| Sumsat lfﬂc}‘nmé‘f'bf’ﬁéi P e h%wému gy be
dgtﬁltﬁtﬁ%%ise@'cﬁ tl%elﬁé&%ﬁc%ft@eﬁt@gﬂtdh@ﬁér%@ I‘I%&Mlklt\r St 108 WREEA used

C. he resulting release profiles were
“ﬁpbtﬂ@d@hﬁwFR@¥ |'S. Drug payload (/""), zero-order
dr ug; _ 11 I
thy °p SPeERIRGR Pulohropn R RN P oLl 5 STt
20 wyabues Wittt hime sgested tneide e vl (és cfglgmm@et\pieo‘e AL consider the
Fﬁ%ﬁ?‘r@ ‘ﬁze a‘{él ttﬁeaﬁ@%{%’is tgcgg%\hﬁr{]cg% 1 X‘gzﬁx g@.l%géaér? ”ﬁe\ {e and
Dzer®8@wﬂﬁitﬁeMBaaahnam® ﬁﬁnmﬁnwbﬁewaewemémdb@ytamwmﬁmﬁn@h
vice A. which results in the sane
'or Device A and Device B. FIG 18
shows that overall in vitro xelease profiles {1.16)
wi threspect to ttnier simlar for Deuce A and De ic B
25 ThegicdetiCeqradoralor Bngtrier dihatteasndb obiingh Eoxdive(lal 3 hed Eq.
(gﬁpg h of Device A bill about otic half of the Iength
vice C was ered with poly urethaoe sheaths |Io

reduce or mnimze mat tneat i Thus the zero
At er/bat meati o, Thus, (117

a)-‘) + h{) (!::' )' hf.t

tha éptm_ ztrﬂ“% of L. tgtz: fnRs

where one solution is positive and the other is negative. The positive solution is designated

as d,, and thus the solution for the tube length 13
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order release rate for De\ ice C L\as about half the
zero order release rate for Device L. Therefore the

wa@ledvw®sy7 ti me scai e ol Dexiee C was about tw PET/URRIDS/ 086467

of Device A. FiCL IS sho s that the damrel ease for

Device Cis mce as slow as that for Device A

Vai'jable Drug pa\ |oad Zero order release rate Deln

en tine scale De\ ice { r 53{ km,;),A111B1/2j/21

C1 1/2 2 Table r Conpars Sof- f:or ------ t -hree devices mailed (i.18)
as A, B, and C shown sn FIG 1? Ef&an‘pl e 3: Selection

%a S lgg Kx Ibg ?nn%@éﬁ%gt%\}ecgld%béﬁ tﬁ“&g{ih %Iﬁs | %V\? atiy al’-i)x}eﬁ?tllg X e\xlﬁgieca?gn
fadex fiocéhe daracternnd thc@}sugi 2y Badardebdsee d‘l webaaphosuat eémm

O RERTES K% e BB o ol Pl il By

mﬁu mhleathrdtrele&eandes il be peleaseioradtey baé cardait Rir that
1e|¥l oad. The ice chara tel‘léf':‘»tl cs may be determined with
5§ é

i& Fambigatey of PRISIHET pe "8 control di mensions that

el aaseTicAiGARMBO! FAIWEvRAYLOEH : A6 COr At dell@naraQRt ol
rel ease profile during mvitro testing Once t heses

control paranet er s Fareykndwn, ¢ he equatar pmdoadalp) « 200
RQesiea pripmetey he\ch\a acteristics of a target device that

1%1%“1;;%%%&&@&9%9‘ T8h&AnE, Tate n CO”FJZ* I"ﬁ)‘?'?m%o the

rol device pur poses of exanpl ice L of

Tﬁbgmaiﬁ (Was the contnpl celel ice Dev lqeuls.;@ad a the
| ow ng desi gn paraneters. Tube inner dianeter <./

\hu'o BoBG4Betr Jube; wabi ¢hi ckness. h ,{ Dedeserd 1nm Tlbe
|l ength: L =2 cm Payvioad- m> ~ 2 ng_Treatment durabon

[aboptvi@ddays A cont@bhgrel ease rate m#fomde\ ice A h
plotted in FH 18 Starting wi.th such paraneters_on_the

T@mnnérrrbbudei’vi ce, thes équatl ons bel ow pse?fﬂmdt\ obt ai n| ng

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Gosi rOMGESPELTER R o RS e b Pl il
specAf iner@lohyd athov® ivabd @bt 8Sredivi® sHefl RASndedas 1. The previous
mul tiplication factor of (he target zero order

sagtedn weripondsaibehe case where L, = 0, which is often the case as it 18 usually

desirabie to reduce the diameter of the device. For example, omitting the sheath may
faciliiate inserting the device through the working channel of a cvstoscope, which may have
g diameter of about 2.4 mm of less. Nonetheless, the equations next consider the case
where the water permeable tube ix at least partially covered with a mateng that reduces the
water permeability of the tube, meaning L. > ., Device C m FIG. 18 show such a case.
The Device € may be at least partially coated with a sheath or coating wade of a polyvmer
having g relatively low permeability 10 water, such as polyurethane, which may reduce or
mininize water perneation into the tube. A special coating such as parviene mayv also be
used to reduce water permeation. Eq. (1.13) and Eq. (1.14) show that the tube length (1}
mcreases faster than the sheath covered fength (£,) as the tube mner diameter () deceases
(Lo lid” and Lo 1A +i)). The length of the portion covered with sheath is

Low=l—1, (1.19)

123

Using Eq. (113} {114, and (1,19}, the length covered with sheath is expressed as

it
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A

b multiplication factors of the target pay | oad,
respectively. ie definitions yield the desired target
w@oemdiotisen as foll ows: Zero order delivery ratBCT/U8200§/086467
a tines increase conpared with the base condition Drug
payload (m) : b times increase conpared with the
ba.se condition It is assunmed here that drug and tube
material remain the sane for pptb?)t[h(e base condition ‘
and the target condi#izon’- 'L?’r ~parameters for the (1.20)
target condition have no stbeteih f§*}1e’|‘e The
ero | o ndition gives L /. a ( | 3)
mszl l%d {i‘éqﬁ hﬁg&%ﬁllsogah mggindltl on givesd L { La)b
(1.14) Tube wall thickness cat)dah but here it is ' 2
fixed for sinplicity: A A . GH5} .kt is noted that a (.21
tube wall that is too thin may not’ have sufficient
whee htﬂﬁi:rﬂﬁll thidomg nhd qasa/\inhé:en@\itemhes wad.| Thehattidnsftieaube fength

Xperi ence a undeS|r Ion i nduction tinme
g icha g SParsasd B PRI S
reasonabl e range of tube val J, tfh ck ess may be
det er ni ned based on tfie-mefHanieAl. grogoertl es d water (1.22)
perneability of the ndterial *dised 4 ofiormthe pol ymer

cone tube wth an appropriately thin wall
Q‘n‘ﬁée"“AE’t&ﬁLOOBdWﬂfe&r Eer"‘?neabl e nenbrane when a drug is
| oaded i nside the tube The eéqua}g I]pgs bel ow first
consi der the case whefe=i-water=ger'reabl e tube is not {1.23)
covered with a pol yrrer’ she&t# v*l’ffe”A and Device B
in FIC IS show such a case. Water can perneate into
Ekhﬂpwﬂugiekeﬁ:&rwmmt dotghs ¢ihe Iémﬁcr\kixi,engt h of t he

or

t h e 1\ ﬁ%%;gmﬁmg r}!é S \\ ram %%’ﬁ’“ﬁgp %)b% %u,lﬁé d*?‘f‘l"% ﬁ%tg&mq?l ﬁmu mn I
FHR SlEl@ defmbnstd)e hoasuarivietesico figics0d (ki ©a sprﬁw rmsmm viea @fdiion

.t he ot her S, ne The o‘i ive X

e v et S NoghERa SEFGRRSH O ¥Rt e

dib@Btet & (.89 HchYor0.2285 mm.( Aélthk&)mﬂﬁtkﬁod ibﬁ wlablb& dlﬁh@@ fdam,
neter and tube | ength [ian be c once

"eﬁﬁ%t“p&“'i%%&‘ PSS gs FoCd o oty Brigo e s Neriaeagovn i
Fiu@ pay |oad are chosen. Two exanples are s o n bel ow

in Table 2. For tubes fornmed fromdifferent polyners
or hdi @eqq@;;%;@%@}ofl@ﬁ\@@gpp ted to the retention frante, the frame deformed from

the shape shown in A to the shape shown in B, and finally, to the shape shown m C.

Specifically, the three shapes of the device A, B, and C shown in FIG. 19 correspond to the
three data paints A, B, and € on the graph m FI1G, 20.

As shown in FIG, 19, the compressive force was generally absorbed by a larger,
common arch of the pretzel-shaped elastic wire as the frame deformed from shape A and
shape B. Once the frame assumed shape B. the two senu~aircles that make up the elastic
wire overlapped. The force/displacement plot demonstrates an increase in slope
{approximately 13 times), which was sustained as the frame deformed from shape B to
shape C.

The test and subsequert analysis revealed that a small Young's modulus & for low
modulus elastomers can be compensated for by one or more of the following: by decreasing
the radivs of the arch, by imcreasing the wire diameter, and by having multiple and/or

overlapped circles or windings. For example, decreasing the radius of an arch formed by
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additional in vitro rel ease studies may be perforned
to obtain base conditions for that specific
waeewbion#s? on of pol yner tube and drug Tabl e 2 PCT/US2008/086467
Specifications for two exanpl es of devices for hunman
application As nentioned above, the | ength covered
wWith sheath is denoted as Li; . The previous section
the @{dﬁ)%%pquQ§(}lt(i@ stde) Gasg e Ra!and ¢ Qb (q{ihé V%l!’@tl%tgg & RS the
case a5 it is usually desirable to reduce the |amater 7
fromhe bhe lugev pbleo (Foan gieaishalyonireast g sprénsstead et biayactor of
ﬁ@llitate inserting the device through the working
1annel of a cystoscope, which may have a di aneter of
Eehapk 5254 {rid LEGs1NB] 0RLGRSL.0v BRbaRANAVLQNS next
con@%der {:ﬁi@ﬂm ere the water mer rreagﬁe {lbe is at
5 | east nppapk wigg hayirgovérned swictdahua Ohﬁtoer HeliPa hatarewd aCdwut
t, t s >0 e
0. '5‘\% 1\% @T axPF{g[[g%PkMgI YhQ{.IaV !gﬁighﬁ- lclg\?mmnﬁzﬂ[% g.ﬁkes,v?oggtm& of abgm
ﬂaxymb e\ mh thahme vpsarm @k layx ool e@dumst ol rdaowt‘feaﬂ‘l’n aiameter of
LY
ab(‘él??,rg}g 31] alt(. IQ(?US (a;a Oeur‘i)f Lglu%.! (? ‘g}éi‘ Lplo ﬂyﬁh r?}%\tﬁhd 'sHI!Il %’Lh‘tdht af abou‘t
3 (s%edmc &\ smmom: mzmhmnmh’ennapemm@ﬂm wabdnikd! Mg, & tiiamucAof

O el S e R e A e S
aticdhes.c N, tupgvle Era@bhsebhdatd) (EE9aaeshatag harouhdfamotities of abowt
th covered Ieng (LJ as the tube inner dj Meter
”i? a.?i? RXT: 8@3&&@ 0]( ﬂ)mﬂ F mnhﬁgamt tf({]l(&d}_,{_m}m’( {)ﬁf &y gl pige ets may
hdl@ sPeig doBfaG QY FRE3 Wil sheath is / - === /," ( 1.19)
Usi ng Ifq {1.13). (1.1 4), artel (L !'9), the length

ESMBte 88 M 1Ry 150 byl bl SAR%ME BSHE Y adShs vﬁ&neé 1. 20) Or
u3|n Egq. (..i 18), the following is obtaine

15 | 3 urm lxdammq_xa e%%gog 1§ 5@1&{;1,1‘;&1 “Imljﬁﬁlclb[&’(‘ @é d%@s L‘Kth

d@@&@\ MRQNRNAENBRLA il ST NBoRRE IR, afycldiBertMBEes of
| ength covered with sheath can be expressed in terns

siBFOng el hipE whish Spodiiaetsder the fevdees gre shpvg By Fablod By tube
\xlx @QIL&‘ R\ﬁﬂﬁﬁﬁﬁmg Q&l %ﬁu%biﬂq iselked iE6ANPRSs dEsce ﬁﬂ)}eﬁ%é bdHol

Characteristics of Elastic Wre A conpression
d@#\ e@t anggiise M nied 1o pack ﬂ;ﬁwéw‘ee)fn themaiprebatlsy gﬂ‘é’rﬁ‘ﬂbﬂ had a
24 dlf‘ BlFo 5@8%0% F'P(é a‘?ﬁnet Qe ;,9@41@@&1%5 %El?nnhaOIu\ta(? WY ease profi
esign factors a e spring const
based enthe omvulty farre in The rfﬂ;m&t ¢\perlzme1§hmp@dn@:l agh &(“ wil hedavas
I a [
d%&%@tﬁﬁ’ : nc;ﬁﬂe& i ﬁ\%gg% :H‘n TP ﬁ&%qﬂ 4 rngglstﬁ gﬂs o?xggl]i Kl :9 FiG,
1hev fednavaditer d)amasan@gsamdlmgﬂi@r dbe anuecﬁesgzhmleifmm)l xwaiga table

di% nol hax'é gﬁjouf 108, %)u(ijlzrj}ttr %e ex pf.p 1I n%&&{ ‘ﬁ% 1'81@1‘{)&)5% \ge-rr:? &QshtsSJ] (E)u\{'\@m'ld rglue 0

an inlernal buildup of hydrostatic pressure within the tube. Ja vitro hidocaime release curves

[
]

for the devices are shown in FIG, 21,

1D.x0.D | Tube wall thickness «
Tvpe | Payvload ) \ ) Total tube fength {con)
{inches) {inches)
i Tmg | 0.012x0.023 0.0063 2
H Img {1 0012x0.0235 £.0065 1
I 2mg 10012 x 0025 0.0063 2 (hall coverad with sheath)
v 4mg | 0.020x8.037 4.0083 2
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FIG 20. As a conpressive |oad was applied to the
retention frane, the frane defornmed fromthe shape

W@ hawe7dsw? A t o the shape shown in B, and fi nal PgT/USI08/086467
the shape shown m C. Specifically, the three shapes of
the device A. B. and C shown in FIG 19 correspond to
the three data points A, B, and C on the graph in FIG

0nirAS SHQWN Jrﬁnh&m“ fn@uﬁ)@ﬁfpres"‘d@nclé}ﬁ&?} Was

general Ly absor bed by a_larger., . co n_arch

pr etfable 3. éhsapeaufehﬁ@tth@dwqceurﬂé grhve vifp divkecadefr @l#mamdx
from shape A and shape B. Once the frame assuned shape
Euunple 7t o isl‘éaﬁe-lbimcax@sﬂftthaiﬂmﬁIﬂ:@viapint Rebta( Blgdider wire
over k apped, .6 fr%@% 5 -'o‘i"%@@%ﬁ?ﬂ[ﬂ'i-\-'h%g&tungtgm&§%a‘%t) Qavered
an increase 1n approxi mat el y times), I ch
uMSﬂzsmetl@mga oPlasmtrh@rsf raneil ckézﬁtolnmmtﬁm@mu%am wBret gnd a
{npﬁ ?p%uﬁgw ?pat ‘23\:‘?5 g}g}%ﬁvgﬁf cdxgs ﬁgt}abfl ﬁg am tr e\?ﬁ%ln%qhe Nitinol
uerb aﬁmmmse idan ab@scﬁumaems absad:le‘mtmqu casmngmr me ®észc
us,of. the h,
e Rre 2e 1 G SO e B R ARG o
ovedbby hxﬁL ﬁn;&d’hdv’llfolhe G:Vfﬁr)bﬁﬁ@%d 1GideC¥ @& cticwiko diBgSri@ter defined
exa decr

easi ng. t he radi us of arch forped bythe
SRR e N YA M R
di anBtegbie@fontddeicdvbinpsRebdfifo hosmithRasrane oy, @inary catheter.
factor of two (2) can significantl i ncrease the

Tgemhrz PRYC fa e R t“ dbyhoas,q adhgiesigpnce o B coppr usb@@dﬁﬁf&é@@i;}ﬂﬂ

ca%ﬁ'&lai%n Pl Ao (RPSE ANEH-diRles Lot Blphnd-01¢ Mk s WEXRE 10
5 A nstinol wire having a Young s nodul us of about 30

prepat solapserad therstgftusgise that B npo g6t oy terrghie. ABefgceof
m"ﬂp&iﬂ{tei@ réuxﬁgﬁ m"i‘t@ @nglrl% QQ‘ﬂie un@@l‘d‘te Ray, ﬁ‘re@;o%R\r ds @&n&%ﬂ? SH@RY the

about . p y ur et hane w re havi ng
%W@wh@msmmmlmi\%ﬁﬁ albeed tﬁ@(‘lwmb'ﬂwﬁlaﬁfmi@rlmeﬂ aatb@alt coge. Lhe

e 8k Xma{rlc‘d [uﬁfj;l)tHﬁgdq{xm@H?ﬁ& Lz}ﬁl&mémgﬂﬁl/s%n & \%q i Tﬂ@}{m e

i
“have a spring constant © i cone
Ldeéaﬁamnn@ ogigiviaiugn bt empduiau smmfhnaib@fut:m?omhmﬂﬁmca The

C% xats%& eQE;gede%Pl%gﬁiad@ezmn an arc radius of about
5 hay have a spring constant of

Eﬁ%&%’t‘ﬁ 83 18 iJ\Vr)rﬁf,]lAeRo Jﬁﬁ%&mﬁﬂ g&»ﬁ??@%ﬁ? PgPGS) wire

a You us o a
di anfettug X mf\malsmdtm be@ ;m‘fpmmd iarico madblusto ofvesipptatthabiGption

Oicln%ﬂf:%l ‘3%1“"7"?1?\;3 ﬁ'g&eﬁx éﬁepﬁq@( S cP:ﬁ:? veﬁ & 6tﬂ%é1?‘$Q§\tP Qg?n%fWhﬁe

mbi:uidso dadaeint namidvimed s:)f slaawlog e Iﬂiﬁnif\mdlim:a}ﬂiiﬂ’lﬂs kinplagad heg
[ tu t

SR Zatie S BRI RS TR e LS s B GBowpte

p@pyset al | i zed i idocaine pieces. Two different sizes of

sl cone tubes were used., Specificationg for the

mnstilled into the bladder. Based on prior ehinical studies, the lidocaine dose was either 2 mg
or 3 mg per kg of body weight. The solation was instiled using a 10-Fr pediatnic Foley
catheter inserted through the urethra, and the solution was retamed in the bladder for one or
two hours. Blood samples were collected at multiple ime ponts before and after
instillation. Bladders were collected from the rabbils one day alter instillation, and wnine

samples were also collected at that time.
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was sealed with stainless steel mcrobails inserted

into the ends. Except for the control device, an
wo@eriokios4mas drilled in each tube between t he PCT/US2008/086467

m croballs. Each orifice had a 0 dianeter of about 50

mm The dianeter was selected to obtain a Hot-order

rel ease profile, based on the results fromin vitro

r el egd8i e ERLS LeR QPR xteﬁ efdRba “Hi&-HeVi Id&@u, or &

designated Type 111 in the table has a poiyurel hane

“sshéat Wevied it denes pee L@ﬁea@hi@mmﬂn iFhgdeyige shpyn pebifed.

%’25]% uvp‘? xgpas'r}‘];t&%g:;élérgmh I?emﬁiedly DExﬁtegThﬁ '1%21‘65}2@%{%5 reserviny
Cfommﬁrde Tthimus mgety hie canpaieiime e, thiehdandas g bad & engboé about
Q. ﬁH&WES %1%{:9{11%%%{:; & a% ﬂnl [ll t!(ﬁgl lm PLHl xJ {9’%’ 18 of about 0.023

drost ati ¢ pressure Wt VITFO

ink:haﬂomldlmmnr iehc’e@iséom Grragest 1f€twmmch & hde‘hecﬂeug rasea o&‘rmvxmommt of

4.0.020 x.0,037 0 0085 ! 2 (no . .
iR it el hid sy pBne fuhos st LR 0

biogs, dnower diameler dbdaitneti’ehdas andt ddy [Edaipbat 7 yog of ilbcaine.

<o Del.jver Ret Devi.ce i.n Ra
Tl e R T bl et E g e SRR iR G Tovice
addioa Rt @Rihlo QR ahiagdn) lmo&acammknvm Eﬁe\Sdegizﬁ ;me: ﬁémi‘t Aehodified

| ati nu re was coile end of the

ﬂ Uﬁﬂ’ag]éf%?‘ﬁ’c‘&ﬁ%d}f‘?w@ éiﬁi‘fk@ “{/\%Pé’ %\bB ?‘?é%f‘ﬂ%ﬁ‘*ﬁ'?;l% i‘u-r‘éd The
cdiidrahE h@ahed Aidhientey ﬁ;L ReaSRhLAM0 BRI shinblc QbreWboRRied at

The tips are blunt and soft to avoid possib

|l e
mi“F‘tPiﬁ’tpé’t’Vme aAe dieaHridgy o etigls f"éf“é oRgliy s‘ue'“ dpjpges LETe
taferflor &t&qq@ilﬁm&%m&het& 9@«%@%@:{ f oqﬁi‘/é S WAS arktlichhhd nine
shape of overl ap g @Fs with the ends

dp6si t?fuf@n@amws iud@ﬂofhem ! gl @Lw@nbmséwn pad esrgne position,

VAR ¥t %mLQQ:Rﬁﬁ '&K}‘?xn\ﬁ%ﬁk e(h{h%ﬁ 054QR nf\J\ggrﬁpM@ﬁuhm
su stantlaTy pret/ el shaped e retention device

thadiditerphthentien stantng imorcasisition b aitbaice byaa wed ferated by a rgpbits

osce?hﬁ%z% ko eﬂﬂ@nﬁﬂaﬁﬁe@ wifilG AEULER Iﬁéole%*\l‘)%{hu@é Wellfeoltected
resi stance ression I ncreases

lxomrﬂpr eligis (ahmulfnptuhend 1m1l$ m'&}n snquim tgion. 90 bdmg pod &8) (wokhy's

th Lfi, ii)néfm Srl\l]g Dy ‘élflléags‘n o W ‘i ea ego lt (ge ent }\é‘”?@ &gblﬁ{%ﬁs Were

refveeddex i ce imedi ately retur ned toits orl gl nal shape
cuper et BREE P SRR e R Bl e e idocane

c@QEMM8SSinNGastrRebi gt ©:Rud, Bl DurdieC &’lﬁelﬁti aQapR 111{]9&&'[@@&&0@&11}@
i ce was uncurl ed.and pushed t hr ough t r | unen

pldg]hhﬁmhmérrnéoq Ay l-]-(ﬁse e \Ileéu\éw\n l"bﬁ {Z 15 {u pgsame gr aph

wak igisnadhs fedimalh alksesppigl ;ngua‘m@mf@dnﬁudd st a{o“e;r\cimime :d
the cat het er. The de\ ice was not excreted fromthe

Hpsp 3ag e d B&Wd@n%ﬁs grshging Ry sote ],}S),m fhe Feyordir#es theweight of

edoR Bbl aBhadUS i FddBn@X RBS UTIR: BlUALLSSNGT 18 FRE! 1oL mBdI N
vivo mrabbit o investigate the absorption of

PRI EEP RSN et ROy iggid alron tpREnes s e thewagows dH e et @l I

u@ﬁh&n&%{%‘d@% dihiGon 1@?%&%%‘1@3@1@0@ Fxﬁs }f\@ﬁia‘x:tﬁl’ RN E8Gbus

to sone o he ra ItS I a rrtraﬁ esl Ca ante
ingfpyggical tplant treatments to each other.

As shown in FIG. 22. instillation of the lidocaine solution resulted in an itial surge
of lidocaine plasma concentration, but lidocaine was no longer detected in the plasma after
one dav. Thus, instillation treatment permits a sudden increase in lidocaine plasma

concentration, but this increass 1s quickly followed by a vapid decling  In the case of the
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del eo. devices while instillations were perfornmed on
ot her rabbits for conparative purposes . For the

WO aibites4treated xia instillation. K) niL of apCEUSR08/086467

| i docai ne solution was instilled into the bl adder.

Based on prior clinical studies the |idocaine dose was
either 2 ng or 5 ng per kg of body wei gh! The sol ution

v VB teb AL ik Jn@l@h M%}‘\ G\ga Aoty ’ﬁ&in@ﬁ@ s@tuﬁbx? o @xl\ ENFAHNRGLEF plasma
inserted t roug he urefhra and the sol uti on was
cweefman@dwcmw Olhrgiadlerhith s voien e keown levigrs limBlopbdpcaine by
; I AW oI 0 { O Sovi
 BRPL e RD R0 s St B ) FUL bR Ao R AORHoBofl ¥ frovide
!edlh ebwt\ah;b U@e@j»némdidymalﬁ% evenibaegh dvblavicoly walktdrablesne

1S 26L& \i?}\\%qm(f 9 iJ) exﬁt‘%ﬂis %tx %xh@iir ltﬂi‘}[lTR Ranb IP lﬂt& 5‘{\ Im\ g.r in

tre ed™via intravesi ca Fecelved eithe
mbh&eﬁdav\ﬂ&uﬁmmummmﬂc%spmm&am1&@@vheawiBohhudamncésumeu

m‘gg{a‘ﬁm%g%%&%gi {gF ;eﬂtl qucqueﬁlclg mdnnlautzed };?Igﬁhﬁ%’@}%ﬂé& ﬁ%i!:ug"iinelp“lasma

casanctiat edh Wetphssagesifhineone di ng reservoir conponent

The ¢ reservoir coppone e.th dev

M oo Y R e R RS SR Byl e N
whifch aheutisieh 1@ me_n;@txels nhﬁﬂe@bﬂtﬁé indiiaeRi@te fdval @nhmple 6. The
0.025 inches, ad of about 2 ni _
SISTRY e W ]é‘C 1 M e et"l’ﬁsl" Fﬁ@ Of 1Be d¥sroid R &%@H‘E“ﬁé‘fﬂd e
L@é@@ud AddsHaviicer 1@@@\ R, itl@ﬂgjdh\ &fvi _RRIeMLNG:RA85 iHing lﬂﬁiﬁumn

an i nner diameter of about 0.020 inches, an out e

NP A o COTSHULN BRI it 10 e 3 i ElgEe Sl of Example 6

Tﬁ@l@lﬂ'ﬁt i8n THhe &f ati’i‘x@%@(b fthe ﬂq&elﬁ ﬁz[}&rﬁsed rhees dan geubChich is
"six-day device" refer to the configuration of the

h‘dbw‘bé‘ eaibd iortiaHans engtinie dflodimpradersatiponheivice, aéﬂ w all, the
veki@ RQL&“ (a0 QQWLR 2ot '?)? BhdGRe Vadn ngﬁﬁilk& B e\

ur et cat heter u5|nb he procedure descri a ove
cantaredrie flelvencea netiRtio. 111*6 peThie netdnenerelafiagy h@h@\ﬁé’@mme
DB oSG8 Rl 0L A PR AP SE e s
cabewiteonsnpl ant at i on. Addltlonally, X-ray inages wer e

t akeigla];u(é[, é gﬂgl rggL%qb For Jutis: Li x,‘-«étﬁl?ﬁul{ enty lbntga%leznpsa@ nilﬁ hlia%qbz tigsue
gmm@hanmaﬁ mhpﬂmn\bmkmcmhmtmdghﬂthaﬁ&@a{of@@mnhﬁmman
m?r% liggqug%ghth%} 1%8 F@?xg? &) glfil:&h%lg nl;lé{\,/gérs}écp xsqﬁgfanf%c ncentration
mdﬁ'\ddCieJ\@iENﬁ@r tf herlr )(ax‘dhh.i) reambine vialiaedesica &Il]h@ﬁ i atkine tissue

stayin 03| he deV|ce was { ol erat ed
CLB)?LJ{ ﬁ,a]l gmrtécb 1-0{\& Vbl n,t, é" g mpsiémB!li;]} Lwénw(v}l gtgfrﬂ}avm ation,
intluting bhe anyarRefiupoahle ABys BbadgRnsavRAd 60td @Ct etk

fromthe rapbits at nmultiple time points after

spkgiapaln dher wonds haidRgcons *waymt%\ detipaed priheddadigyior

HaRAa$d, XidaYRe uhuk 08 SRAMRLASIVRESsBL S Focall-aat &dicaty hb8me
tinme the bl adders were renmoved The bl ood, bl adder and

PPy qﬁél\s%mw%*mﬁ%“@ﬁaﬁy sy Grodeerin diaioe ﬁéﬂb]ﬁt@d@aﬁw“
l&&%‘;}g ms{;@t:éxﬁ@mhﬂm%ﬁ 4 ’CQQII\@gﬂﬁfee Hh3SKBie BMs Yhi BRiceF

C, 22 1s a graph rating docai ne
exhibited hidocaine tissue concentrations after sex davs that compared to the lidocaine tissue

concentrations exhubited by the three-dav device after one dav. Lidocaine fissue
concentrations were also measured one day after intravesical institfation, but the tissue

concentration was below the level of detection. 1t also should be notad that the Hdocaine

fissue concentration 13 on the order of nucrograns per gram of tissue.
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pl asma concentration over tine for the various

treatnents, and FG 2 is the same graph with the
wo@2i%swndi fied. In these graphs, instillati oPCT/US2008/086467

treatnments are shown with dotted |ines and the device

treatnments are shown with solid lines. The key

i ndi cates the wei ght of each rabbit along with the

treag e Qk \ﬁd{’ﬂeﬁm dhei:dat @m@[ﬁﬁ@ﬁ& Abd Qnan'mrh){: éc@lmi%% and lidocaine

generally permts conparing the var| ous instillati on
tigspreeeitagon BT theentpapsich it dvesiagans raplasiown for the
;.nEﬁl?d%ﬂTFFl{tﬁenN‘@éJ &yLh& 1%‘%1@1 & Eﬁ%ﬁ‘&é‘%&&&nhﬂmﬁ &3 ne?wﬁml ein

generally permts’ conp e various iIntrav
chmgsk st wihy @aﬂﬁ@m tgeatr m@acﬁ Sbftnhre highashihownplrmatoGengations
aljx}% inlrhir 6& ()Qﬂ[bﬂf }!{h 1&.1 H&%ﬁ% Dﬁwﬁotottlx :Qxlgm[n%s 'Tllot\\e’ga_r ['tl} ?Q@Ldm«,

surg oca ne plasma concentr at

niswdmrmraumswmpl oangmh det féomsenﬁ iimes gheptias ﬁ'& l@btme

plmmz} Longemxaﬂ:)q ITéISIC a?rFf & elstelggnt at %egiﬁgogﬁxp?%ﬁle vid mHn}pi*%]ﬁeg e\ e
mi proeris Gighsr dyut edobyuré ol thovedhicbyssae whidd o (}dieqj thekeigh béak plasma
t he case of therabbit treated via instillation of a 5
SEFUGIPY docai ne sol ution for two hours, the peak
pl asito@mRGENE Eabirant &Xefedatnd Qg foTvo ingl ﬂiam\ ere treated
m%@{%ﬁw% :l?x %Q&%@gg:dg éy &clﬁl *%’ftﬁhi?"lfeﬁl t gﬁeasbgg%w thm in FIG.
m: ORGRRE kb BB YauBBleNO&E SHRLNI R}QQM@VM&L@ ihStohi@fon for the
bet ween repeated instillations, eventhou

raghis hahiceArdyh R <Y Bl anfpis doos ofjes g g%%wnﬁ ke rabbit that
reki QAL BE-JRt asiR. og REGH, wdr&n o, (iQHALT MElidochiBWRFind N
rabbits treated with the inplanted device than in
congiatian pasrpdabiede gdEptangtisme coMsie oR, Whiglscomports with in
11?}@@@1&1&? d‘rs(,s?lardqglow e !lih ztpﬁ‘?prllcm %l\tsnfﬁ e 96Yd PR;.ABI lﬂ’ﬁ(ﬁ\! ned a

tively higher Iidocalne concentration wth
ekd8p R3S HA0E- O bl b SORUERT rel ease from
tﬂeﬂ?hree- 4 Iﬁg |cgog gz‘v\(/)tg_\:%‘%glfte:MS dh?dve hours, which
is cbd ﬁts&ﬁstxmeﬁmxt}w et edlatstss vightaimmeigity tervdestpt pH and
ti %}E bk ﬂd&qjvﬁ @ﬁﬁs; ;ﬁztng %{0 ﬁxfé;‘ é&%&ﬁ%ﬁ%ﬁ@[@ e blds gr iﬁum\d%?% %15%2%31
iuéie‘mne esluidenprst mcaItCéwnam hborie wexe @tnbl@dm hétlerais@fupin@f Fiob.
uwgﬁéf%m J\%dﬁ d)f;du q}Imq_gtYLlJﬁ‘im%gW ﬁu{ hﬁp m<mni 91 “o(l(!
consi st ith 't he 't es
mohhiai me{dlpmxat@eglrom{trm &%l ease st udy of Exanpl e 6 The
indugtion.tinme is attributable to the thicker tube. ..
o aca SR Vb B e BiEorioief Sy bEpE plader
Thdigv drd bedian wbieackdini thié idcaaties bdldboaicad likkgasatfiam
the device. All. ,5 sults showt
b R S s g BaanEpH) b Eae Vi TR dkgeine
sc@MnE B oﬁ\b@mh@mmaﬁ@%wm? of f:ue Feh Mmmek ra)aé hsbdz adile@By, three
may pernmit maintaining re ive ocai ne ‘
digp Qéﬁﬁf Eyh g deswatiy ’t"ﬁ'ﬁl“H%“ yae §a@f§ ﬁﬁ@%ﬁfﬁ rgrooved
[rav @ JiRGai i ghaR8aKd Ihk: HAGAI R o RIASIRN GOME ﬁﬂﬂht atduonss
Because the target site for intravesical treatnment is

AppTEMRFEr ti ssue t he bl adder tissue concentration of

|'i dog@y, B8 id 3 @G AiAEEE IrRISK IR bn IHRGLRESGRE HaQhine
treat nent vi a an
sohdion & virro o the tissue of rat bladder, for time periods of one how and for one dav.
The graph pertains to the hidocame solution having a 1 % lidocane concentration only, As

shiown, the pH of the lidocaine solution slightlv affected the absorption of lidocaing into the
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i ntravesical inplant than the plasma concentration.
FIG 24 shows |idocaine concentration in bl adder
wao e@sssexer |ime for various treatnents via PCT/US2008/086467
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points after inplantation, including one day after
bl Rk ﬂntzégﬁi& Rne EWR, s )ﬂf di& ﬁai'x]mliﬁmlﬁt AR5 l%gm[‘ighfb@&p[mn
days after i Iantatlon I'n other words, the device
algasnnde. Retwsh hlaldy, theplaiensesspnconprtplienigerbspiped tidncae
mﬁﬁyw%r bll'r&laq'p g@h@ @mts §§§*§mﬁt°ﬁ BEH ﬁi\'ér%;'@? n&, @ﬁff%h %!a@ %g?itﬂgé’?ﬁhe
or a Six- device at t e tine point of six days
cafensrati o thmbfawoh solpgmghoweh tedaddbnes-oaydéy e result
5 mg fl Rdﬁﬁdm ﬁﬁ’; g@o aﬂgﬁ Qg ;ﬁm&o \A}]&ﬁHﬁkﬁaﬂFS{k&déi\h&@ﬂm
p@‘ermcmehmthebmndeadoldb@xaﬁ nétht- héme congent’ )ﬁmst mmﬁnsalsaaﬁmémw that

btiiliennw a%éshd Taéxhesbog,;x 0 bla% %1%5 nect:'ﬁmnt ﬁ)r 20@1 caiafi})s%; @5 il %1 i%‘?%ﬂé‘} g by

the msotighdiytm vid I@m@mmaz til fsmemmmdbmbm@er ons were al so

measy| one day after travesical |nst|IIa>t ), X
tho e e 8 SRty afioh ae BRreirent i o P o fibes
10 deeteeailieoPerfdrine@hsrs botk Blaber Rohad thal 1thelobdisoeaiioss of
tissue ncentration is on the order of m crograns per
i C@F gepbshepgthent! %‘rﬂ% ligoqaHis cRIER EHILP 2B P’gé’f‘\%’en
aREQEANE! IRIBSARINGABOGREAY &N RNEA dﬂ&@m ﬁx; {1l Me solutions
concent. ration for the ntraxesjical inp

hapder A gt fopREIglin 4 Blotipsepyptely H@“h’é@fﬁhéf ’i‘léﬁ” toaganfalifts As
SRS %caﬁe ﬁssh@&:tn'cénliﬁﬁ:btpﬁu*@hges &h B8 (GARE AL Rk hAAReRER
negligible mconparison with the deuce tieaiinents As
regeionwtaten] gheith Adoeane halowle@g}g@@pﬁ igtshoun yrdatean idocaine
i Qgo &ﬁi@éﬁi&ﬂl]&?ﬁ)@%uqh&q }%Eaﬂmﬂj 3“3?} 1&“99@%‘1 - of d) ?ﬁ%ﬂw or 1079
concentrati ons Howexer “hdocane tissue
whibheseroteatlidopsnaiisenomacdnioumelnithe it Freslobtigghfutioh ann tﬂrﬂsmdef
oihlq}%S@%ff’L%lo?% r%i%r}%%ﬂtsﬁé%%& R& tl-lrtﬂ%&?{fag rcgefﬁ gl%l] trlpoxei?%ooginﬁigsue
depot © I't docai ne i'a an I nplante ce ma> )de
foHidghene @lt@gn e» }bomruntt’o {dven b‘haeﬁk’dedaiﬂeidbmmﬂm:inb @raghediboll Aggher
20 ugmgme mu cm Hw%\% 11 Ohgloh( ouu ,FQ,P 8l L%gtgehtur I ne
concen onvva also rresre ammal S t hat
wer e\fltmheatu@ds frld mhmmh bEde dﬁﬁﬂoé\ mﬂe&an@\ d@subed herein will be
AR I e wAR L8 da bt ool hilogulne oy
modipkanbatidonnkomns tReneakbild cdiiabidiedrrcgd of e appended claims.
i hree-da> ice and si\ da> s after inplantation for the
rabbit that recen ed the ice Ls shown, the order of
magni tude of the hducaine urine concetitration as
conparable to the |idocanme tissue concentration. which
conports with i vitro tudie dcsciihed hclov with
seferencc to Exanple 9 and FI G 27. bel ow Kxanpt? 9 :
Jn Vitro Absorption of LHi ocaiiie in Rat Bd r \ stud>
wds performed on rat bladders mvitro to investigate
the effect of pH and tine on hdocanme absorption into
t he urot hehum of the bladder L nunber of different
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hdocane sol utions were made fromattif cial urine and
r adi ol abel ed hdocane Fach hdocane sol ution had a
whedmeanssroncentrati on of either 10 ' 0<10 4 nP@T/U82008/686467
i 1 rng '"inL). and a pHranging from4 0 to 5 Rat
bl adders v\ ere m eited to e po e the uiothelitimor
inner limg of the biaddci The mi etted bl adders were
wel@ggd in the |idocane solutio s each hdocane
.solutions ha\ ing a different concentration and pH
¥The ) ﬁﬂﬂ’ (B gy‘(‘?t!f't ﬁ @&lﬂ&qt@&m[&ﬁ&ﬁ TM (‘R‘R@@@@ﬁ%#ﬁd ons
for one ol low ng anobunts of time ten m nutes
one hour, at !@fwﬁéoﬂe drhg seerdaly coninert toinpesigadingtasd t he
desi gnat I
oo dels E%Qng t.ﬁéﬁﬁm‘?@mhg%cﬁ%ﬁh} ﬁ%ﬁ mgégﬂmﬁ\é%ﬂgﬂgg‘ﬁn’gﬁst end,
con Gmnmpaimmcmdtehé and an ndernid ste ecowashdetedreined Fl G
ggslofp?I g\nhap lhh, de%tr{s@F\ 0{1 Q?%E(mc%f 18 QL((: Lhu{ tioﬂ# ;,!nteﬁiré]ed%z{l]t? region
t|s&d@gwna;m&tmbhandd&mfor time peri ods of one houi and
for one da> The graph pes tains to the hdocane
,sol i ne concentration o
2 howiTe HES B 48 ” B B R b Ok R Pt/
t he @b&@hphl on of hdocane into the { ibladder ttssue
aftet one how. but th pH did not si gnificant™ aff c t
.lidagai ne ab rption after otic r each bl adder, the
3pl at B¥gletiee g Liifch sbre s ﬁﬁ“’(‘b"r“‘“ 5 B I5EY CHaGRAgeen about
MBS S3 PRIm Bhpsldai 3 ¢ hggue nass) as about UKK) O ng kg oi
I winch a the hdocaine concenli ation o the |idocane
solution in hich the bl addej was i rsed Tins result
4 npl Thegleviepalclime. pbpewdie dpdio vpieicompoesi dot Bpdulnilgtomer
t he bl adder over an extended tinme pen od can be
51 nde, fi. f [ &
resal 5 o ot Bt AE 7 @?.ﬁa&%ﬁ” A
sol uahoretivas. shoenipermppdsasiafionert gpiotvatly abdoelbciton of
hdocai ne b> the ujothelmmu a long teimin vivo e p i
e M NGPLagd %m':' %m%% 191 %%EK\ Ugln%gﬁ&@‘é Ibggmhhﬂl%ﬁﬂﬁaelw
iss 6 concentt a tn h uring
st uditgsup aﬂtfno nnmniumm-mt\ﬂ)demm zﬁlw dylsaal bl s uprdlimtipliand sthape
hdocai Qe% ions of \ ar>iiig | i The graph the
ef f €Ct 01 Bo%%‘arre concentration and pi 1lon the
absorption o f hdocanme into iat bladder tissue o\ er
7t uneTiReuiké sf GO hdbeainnke dadivtiienas faknct@ple@ed state which is

conce , | otted separate!) fromthose ha\ ng
To6 concoRbSRrBT B ST SRBocans 11 ssue
concentration increases qui ckh (within about ten

§M NUBRSkvidd 6F dGRCH wheRinahead: fdiscRal bndk QT darthsid ¥ Re are
hdocasne sal utions As the pl at eau hdocasne tis ue
concHBITIBM Tt OneRE MO Ioffocai ne sol ution is mthe

order of 0 1 g k oi 10, while he plateau hdocai ne

u: 'h SSHR @oRe ENGLKALL QRekRlihd 18y, 1RNH0EARFR SRl BRHALs §) hiNeast
e order
one elongated elastomeric tube having a first end portion and an opposing second
end portion, and (i) a drag contained within said elaslomeric tube, said tube being

operable i vive 1o dispense the drug at a controlled rate.

10, The device of claim 9, wherein the elastomenc tube is formed of a water permeable

siticone or other water permeable material.



of IfKKYOng kg or I 0O This result SIKTO S that the
partition coefficient for hdocane tissue to hdocane
W@ 00an7esw7 i s about umh for in vitro |idocane aPGDURINGIB6467
into urothehiimHt ghet |idocanme coiicentiation shows
hi gher hdocane absorption irtto urothelium
Modi fications and \ anat ions of the nethods and
iﬁeucﬁl% HAESEET HEH NRRSELR M bhsiBferkd hiRUSHEQs FJLQ%@@{ the drug by
skilled in the art fromthe foregoing detail
descﬁﬂﬁﬂbdwhsumhmﬁvﬁmﬂmbﬁﬂi@H@ﬁbnd \ anatlons are
intended to cone within the scope of the appended
i“cl a' m Q!*;mm:!'n Cf Meéemhaaélki%&mm Kot g%Yéanem dﬁ‘rdmv b
control drug el'i “er conprising at [east one daig
resehvwws conmponent conprising a drug; and a vesicle
retention frame which conprises a elastic wire having
nI gﬁitt ?LQ%-‘ L‘?ga‘ﬂg PR ?T{g‘g é : «.{ﬁbﬂquf %er g %}ﬁ{éh gue g dﬁé{)z‘e
res earpmﬁxres i‘maompma'ng thesingt ¢t achadilbdrdthe i nt ernedi at e
region of the vesicle retention frarre 2 The devi ce of
i-"gle? :Iﬁ]aéhie\é@%ierﬁi nPlelqebFW!ﬁ]b Ng} (’TLI%’ (d‘lé\}r %181 ed }crézllr %&g&ﬁ‘@%d
wherigk B dlab@ e hasbdCoboll & hasndabSRr Songmeonst ant  bet ween
about 3.6 Nm and about 3.8 Nm 4 Hie device of claim
1. wherein the elastic wire conprises a_ | ow nodul us
121 astiorigrice of diw Wahpiew o claiamamicqubaipersincal nah g ner
Modul; i l@ﬁ@&ﬁ&m@ ORREh Six%?db%h{ 3 fﬁﬂpﬁxd R B el EHBBNG A ween
stv renic th ernng astic el astoner,
pol ybghiflemol andebaddlve). 6 The devi ce of claim 1.
wherein the elastic wire conprises a bi oconpati bl e
I ckgl.t I ti I I N
zf”notﬁlésrdegg@}é r(gz} glst R!émﬁ\ &\fu kstiﬁ*a 'JRM%%K{H{T%@ Lln%lén gﬁ
The wigun eeumfd dlaapamndthe wnsewxewm lt.llh;e eI ast| c vv| r e has an
unconpressed state which is curled in the forn1of tmo

1 ¢ sRleiOOB G o PN RSB kol " LPLE G
wi t hiormesai d one or nore |oops. 9 The device of claim
1, mherein the drug reservoir conponent conprises (i)
ast .one, Ion ated e toneric tube having a firs
a8 i

t
€ BB SRl an i PSP g LR bt a BB i SRR of

(i1 )bidvothibi@lContidiaedaMint Hourgai d el astonerie tube,
sai d tube being operable in vivo to di spense the drug
at a controlled rate. 10 The device of claim9 wherein

¥ he Bledeyisnphilamlypaerew thdthe gorgprisss ueed rogstiche agse beparin,

sodium hyvaluronate, glveosaminoglveans, dimethyl sulfoxide, oxybutymn,

mutomycin C, flavoxate, pentosan polysulfate sodium, or a combination thereof.

20.  The device of claim 1. wherein the drug comprises a local anesthetic agent 1s a salt

of an amnoamide or a salt of an aminoester,

21, The device of clmm 20, wherein the drug comprises hidocaine, prilocaine,
mepivacaine, ropivacaine, benrocaine, procame, proparacang, tetracang,

bupivacaine, or a combanation thereof

2. The device of clabm 1, which is resorbable in vivo.
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silicone or other water perneable material.1l1l The
device of claim9. wherein the elastonieric tube
w@owHondse7 r el ease of the drug by osnosis, diffRGT/USR008086467
a conbi nation thereof. 12. The device of claim?9.
wherein the elastonmeric tube controls rel ease of the
drug by osnosis. 13 The device of claim1lL wherein the
2€l asERMBGHELE of 06 1ICURBLINSES dx{%n@,\é}ﬁo;@&%o@%ﬁﬁr%@s for
dlspenS| ng the drug at a control rate. 14 The
devi &lirsiomd @itephpd 03 firgHeqaapmoetie mt@mﬂﬁ@ regien orthgrppete
circular and has a di aneter between about
egegﬁ&'; H&ﬁgqg out 500 nm. 15. The device of claim?9.
wheraiepondhved eftabtonerpent iivel dnsondind nkedmpdiate ragianrel dre vesicle
ﬁlkmgr( ij anmeter between about 0.3 nm and about 2 nm and
{er ‘di aneter between about 0.6 mm and about 3 mm
16. The device of claim9. wherein the drug is in a
24r ugTifs,@kniud: altdiajm Ic ohercohi (spdrsg eeswivbinpmtian cemirised a central
pan 3; ﬂs\i%_nqwaé [eeinﬁ .1{1:]51 ﬁg;(ﬁcd f"b“{‘) ﬁ{”cézidlt 16 hm%(m Fﬂnw ulglg uihad 1o the
v@icisemhigolisk. form 1 . The device of claim9, wherein
the el astoneric tube conprises a conposite of a
bl oresorbable matrix materia! and the dru
2ot B ey G, MR s £35S o Pt i R ligped
wap eshiatlk eiagientrahe BRRE AL Ie:s0dE uikhyakuraasue,
gI ycosam nogl ycans, di methyl sul foxide, oxybiaynin.
mycin C fl avoxat e, pentosan polysulfate sodium or
Zfa C oH’é‘l dsBeE orciaimds é@f"el “2@3 deyhe cappy %’é aldpastivg depg reservotr

:\é/m&{s%hﬁ‘sténh%hd{lMQechQHP{hles el @réz&@ak nﬁxﬂ@§l¥>ﬁeil'i&xs1ﬂ£§§[ﬂﬁerm§dxﬂie
a sal of an arnllloanl de or a salt of an am noest er.

TeRiog, H| e device of claim20. wherein the drug
conpri ses |idocaine. prilocaine, nepivacaine.

7")‘ Opi YAGA! Db PEAROF BLIE 10&0%@1&&1%]&( JLRAL QSﬁgxr e

tetracaine, bupivacaine, or a i‘hati on t 22.
The devi celeaf 0@& @rumejswnmhmmqnsmrvés@wcbawrlem n vivo. 23

The deuce of %l‘ gl 1][:‘#\/\@?1{,@[&%8:”&“? % grzﬁgaurfﬁ% zL« rrnu @ first end

portion conprisées
| ocat i on aohat ygpoking eacmsztj@rdt e region of the veS| cI e

retention fr arreﬁlulﬁc{f ?ml sZ»?g%mo ibum tiltag]gm% {hm t?? i%éo nd

a5
| ocation on th te™r ves
retention frambe2d fldhwbodismhads meld; uﬁl\heﬁelma tdrerotedigie; and
reserv0|r port on _co rIS% a centr
vesicle retention frame which cony msm an elastic wire having a first end,
an opposing second end, and an intermediate region therebetween, wherein the
elastic wire comprises a low modulus efastomer or a superelastic afloy,
wherein the elastomenic silicone tube of the drug reservoir componert 18

attached (o the vesicle retention [rame about the intermediate region.

28 The device of claim 27. which has a high profile form in which the elastic wire is
curled mto two or more loops incapable of passing through a lumen of a catheter and
a low profile form in which the device 13 capable of passing through said catheter

lumen,

29, The device of claxm 27, wherein the elastic wire has a spring consiant between 3
N/m and 60 Nim.
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portion between the first end and the second end, the
central portion being unattached to the vesicle
wOo edoentdsen frane. 25 The ice of claim1, whereP@I/UR®08/086467
drug reserx oir portion is substantially aligned with
the \esicle retention frame along at |east the
internmedi ate region. 26. The dei ice of claim1l,
wherein the ice conprises at |east two drug resep oir
3POT LHANRRLBSY ARLI7al héﬁezﬁltﬁegé"'%g)n’!é‘ut: Bt MG MERLANE through which
retention frane along at least th i nt er nedi at e regl on
2?2 Ahe it Iﬁanlm‘@leewﬁeﬁwa:u ag ewmledﬁ\own@eamdn@lﬂEI ed drug
del h erv conprising at | east one drug reservoir
3LOMPANEAL lcm# & mCz%”REé; §1§ %eaelggh,? R%E}% %g@ﬂl? EOXB&B%’?\@J‘&S about
el a& oneric tu n
secdh@hendgdawebﬁhﬂior sen1 -soI|d dr ug fornulatlon
core within the tube. Lvheremthe tube dispenses t he
?gtjgﬂ{el d\él\n :\c{'? Pia tl n‘% £0 \\Lexgm ﬁlis)eqm\ modglﬁlb gﬁagxtnfn wmpn%es sl one
a fipebturainge, oy rappﬂﬁﬂ mgpisec gadoeador mhdglacerot sebam‘te)
i nternedi ate region t herebet een wherein the elastic

S o kP e e TR Rt b o B Peop DSt o phaenhue

dr ughgegser voi r conponent is attached to the vesicle
retention frame about the internedi ate re ,ion. 28
The device of claim27. which has a _hig roflle form
n wHEdvicpe! ‘é‘f“a‘st? EhWF‘i“ éha edaspyiarig gt ﬁfeomt SHETEF OIlE

| oopg:ihAC aRBR @il rPASSIRGich QBB @sd tbERs QfnvBunicating a
cat het er and a low profile formin which the device is

capabieTon trassryiy: et owghnsesheathenete o iapgrporiop offfis
of cls@lm %iau@ﬁ:‘r e H&%e%é‘\ﬁﬁz‘h"of‘%é &nﬁ@@ stﬂia%@r iorig

constant betw eeti 3 NNm and he 1 ce uf clai
27. wherein t||e‘elastoner|c'tube has an aperture

3% hr otigisthal iferrdohestidnyn efandrbeinted paiseids Haldel. pomprtsign
osrnoncal P f oG 3

wher ei n t \ n’ﬁ 9 5 luﬁ:ﬁe 1%9\ ;Eﬁiggxcé hgﬁ?dlglqpeézg 'g Aggb% ;.?mlmal end,
aboumdanbpmﬁumndua@mu@thnﬁxfhendeuce of claim 27 her

in the n?:g«, g th {ﬁ% On%ﬁl, {hg RJI en dg‘ie’éﬁ ml)llﬁe ﬂa&?ﬁrof %lﬁm{,nlm

ur el hane, "a 'St
cer aleed ebanate), \&aﬁ{hm proei mmf uﬁi (ﬁ‘lﬂm Bihen ﬂ\hareeemaztm@nmde of
dtuq foi. nutation co pris s a |local anesthetic agent
he patient;
deforming the device of any one of claims 134 and passing 1t into the
proximal end of the fumen of the humen device;
driving the deformed device through the humen and owt of the lumen,
whereupon the device returns 1o its undeformed shape for retention in the bladder;
removing the humen device from the patient, and

releasing the drug from said device of claims 134,

36, The method of claim 35, wherein the patient 1s i need of treatment for interstitial

cysiitis. overactive bladder syndrome, or bladder cancer.



4 Tlie uf dai pi 27. the elastontiic tube has a C GQJ
usi pobc surface, and an on flee foinmed through the
w@wmnTes4sur f ace for conmuni cating a drug fronPdI/ES2008/086467
reservoir, and a coaling or hea h COpng at leat a
portion of tlie osnotic surface to reduce the
pernmeabi | of the osnotic surface 5 \ nethod for
ypdm Qt‘) &4 {l@ﬁz’tb@unm&f;c @dgru':égot tﬂﬁtﬁolﬁdﬂﬁ-&d t@ﬂ“ a_r\ L@:ltpth@tqder
conpr|S|ng proudng a | umen deuce, which has a dista
end. an GpwsIPIREdS 8xiataPerawehle makr @Jnmé PERPIILOM intetior
ext ending. LNeRERELBGAR s B3 el NGt BErHhat Blougithe Of
{heluﬁﬂlga<tee}nob% dgq ﬁ ° %ﬁlm@m€e$m¥
t r earferrtlongrerpuridasnps dxi i Bndsofoit. hed | umen deuce
remai ns 01%% ‘Zi%r e z{hh@\ B»?h ikt a‘?ﬁ&% : '31 {’SQ OEIQL?H:I Gfafo
airs une o passi ng e
promemabﬁendnnﬁmﬁmEomummmmmtsmheelunen de\ ice dm ny
the deforned de\ ice through the | unen and out of the

3% hgeﬂk dé‘r‘mf (ei (g - Oh“ L!{llji]éu \i’#g J55 'iindb{t é}ﬁ%f‘n lﬂ‘bgntliﬁ 1594 U#é(ﬁmﬁ.

ICe'ﬁﬂdﬂth@gpﬂkhﬁmtumﬁﬂdﬁmqhQ&&MHgLthe drug fromsaid

deuce of clainms 1-34 - The nethod of claim 35. wherein
e R ol TP e g SR D g Tk e o

C an C@dter thind¥e At FPhatabhied s eal ihdawkce for

controll ed drug del i ver) conpr|5|ng a tube forned of

a wat er permea e materi and con‘pr|3|n an |nter|or
4 es ePpgterice gheiamdy v eiaélﬁédt*t?cmemﬂﬁ%eo TREATY Ol5h St Tvhgraig at

for nggly tlm&waet he o@&%tmﬁw%yttte%% ah &l &ewmecetatm& @
drug fromthe reservoir; and a coating of sheath
covethifegniaeleasa ses leonpBetvoesgtoithe osnotic surface to
reduce the perneability of the osnotic surface. 38.

4The ARY:6Ee O ot Sl R ein MUK B1) o DBt £ LGN APARL or
material conprises’a silicone and the coating or
conphigies saleged fromedane coBgstinEhé theiickeeso bl BF abama s
wher gi,, e o+ 30 Vel o

per nsg) .,gﬁ] dlt] m}i \)Z?‘tll Jl%fnﬁ{ o g ﬁ*at{hh thf%hﬁ o@t Lg%i% o?g'hiath he

f or npoaggot hethe ummw 40shedhen d‘e*\luwemeﬂocamm ghti87oatmherrahanth on

e e ST RR s LS YRR g B o ot

var i fesn gle@nginizhe sheuthe to achleve dlfferent rel ease
rates fromthe two reservoirs.

42, The device of clamm 37, wherein the coating or sheath 15 spaced mward from an end
of the tube, sach that a portion of the tube adjacent to the end is not covered by the

coating or sheath.

43. The device of claim 37, wherein the coating or sheath is positionad about the tube in
close proximity to the orifice.

44, Thedevice of claim 37, further comprising a vesicle retention frame associated with
the tube.

45, A method of treatment of the bladder in a patient, the method comprising:

tmplanting wholly within the patient’s bladder a drug release device; and
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41. The device of claim40, wherein the at | east one
characteristic of the coating or sheath is sel ected
WO e@a0tdse7 gr oup consi sting of: the thickness oPCT/I82008/086467

coating or sheath the size of the coating or sheath

the shape of the coating or sheath, the position of

the coating or sheath on the tube the |ocation of the

coating Qpnafeal RulRink: thOLt’ﬂJ%\lt}gﬁ, b eRLARE 8 AbliddiCdevice

coating or sheath on the tube and the material used to

f or Nt ERENBY AR ignph s Ewe Hherapeutiqls effagive sowspatatig af the
Wg@ﬁe?ak Roddd §1 tgé’ Aot H%QHQ E)f] SRR §i n?epf'%sgﬂww&ui 5,

an en suc a portion o

adJa@eﬂmHWaM®héwéﬁ@%ﬁshmﬁwﬂbovered by the coating or

sheath. 43. The device of claim 37, wherein the

VGO0 oIS 153,098 b SASH LR 055 TR

claim 37, further conprising a vesicle retention frane
4assobicat@bdwiltchit ke oudie whbeinAhnathothaobn ¢fibadrehttcabent in

t he e t.he nmet hod conprising:.

ot B P0G ey /B0 R e RSB T R Rt PRBR G ePHuiony ug

rel ease devi ce; andcontroSlably releasing a | oca
d@nestikehdigodagentm s-am et hdghal@eimany ctieviEenkitBtion of

manner providing a sus aine thera tlcaII ctive
conctgwfea‘g?%h%@aﬂ % Hig urledivpds ?‘E“‘éiggﬁ Fhevephd ¢ ‘mg 56 ‘5“3-
urot heii um of he bl adder, while avoiding high peak

4P| asEBeBRAGENEAALL ONHe: ‘Pﬁfﬁd&é}% apashh alel feR@RRMpidRy: T |
e nmet hod of claim45 wheremthe anesthetic agent
conpri sedMplgaEg sHwlly 27bjy e prepotbiaddert divgy wst*%ﬁmm and
wherei n t.BarERRC SNLLAL] a%moifrm‘ri bR RNesibet| 'de;€1ng% ﬂtmdnﬁa
the urotheliumis at [east 1000 times higher than {he
pl agraviéivae swtand propugciirelivatyednenirglogionihgsugan the
wher gl fahieothe B;%EHR! 1@l Hafh Eﬁqﬁi}eé&ﬁ &%ﬂ%%ﬂéeﬁ@&t 09@ oPthe
the anesthetic agent in the ur ni- 1 sustain
f or dvetiitieny wbland 30 days 49. A net hod of treatnent
Ior’rplt gﬁ t Plx\%q V‘\ﬁ{ thi ﬁmq h? H)dqlnil]h [E'idi?» rerlﬁR ngxq t{; gg‘g{él ik L‘Q’% of that of
reldabandEV|ce and eontrollably releaS|ng a drug from
the drug delivery device in a manner providing a
sustai ned, therapeutically effective concentration of
the drug in the urotheliuni of the bladder, while
avoi di ng hi gh peak plasma concentrations of the
anesthetic agent, wherein the drug has a half-life
that is equivalent to or within 25% of that of
| i docai ne.
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