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bladder via intermittent catheterization, which carries the drawbacks described above, among
others. These and other therapeutic or prophylactic treatments, including those for acute
post-operative pain, could benefit from drug delivery devices for implantation in the bladder,

25  particularly where local or regional drug delivery is sought, such as when the side effects of
systemic drug delivery are intolerable or when bioavailability from oral administration is too
low.

Implantable drug delivery devices for the bladder are known but suffer from one or
more deficiencies. Some such known devices are loaded with a drug solution, which are

30  capable only of carrying and releasing a relatively smaller amount of drug than what could be
delivered in a less voluminous form, such as without a solvent or carrying fluid for the drug.
An example is the UROS infuser device by Situs Corporation, as disclosed in U.S. Patents
No. 6,171,298, No. 6,183,461, and No. 6,139,535, which can deliver pharmaceutical

solutions of, for example, oxybutynin for the treatment of overactive bladder or mitomycin C



WO 2010/ 151896PCT/ US2010/ 040255 for the treatnent of bladder cancer. It
woul d be desirable to provide drug delivery systens and devi ces that
provi de hWwohero/rsagdos of drug vol unme : device vol ume. PCT/USGuapeness onal
solid dosage forns are primarily designed for oral adm nistration and

system eliver ocal ve t he bl adde Sol.id drug, forns may
ot b U sttt ol BRI RGRsHE ol ARG diatlad PESLIC 5 £5 BEINFTE ny
devi ces;n@fdetickd ﬂhﬁﬁﬁr@hd@hlgﬁbpfa%%fedmg%&% RYLR v%ﬁm'lé”' a manner that is
consi stent and repeatabl e Furthernore, these solid dosage forns are not

desi gned t o Gmvsnteonal s@eioﬂoaagetfoﬂbearpmmma@ézdd%ﬂg@déon drel phokstRtign and

Accordin need ists, for i abl e drug,del.i v,

vt co Ssic BUNER S e Sl A s BRIRS SRl A WP bt E Sl ana
pai assaﬁhgat@@inﬁplmaﬁi@raleﬂyémpamé@laﬂgi tlh?tieﬂbéscﬁf,mﬂllhﬁéteﬁﬁﬂnfcﬁﬁh'&@r dchRs nunber
of surglcal interventional procedures required for inplantation and

del i versyclpps mratmaw&haf wezomnétatltnaélﬁtrelpﬁ@tﬁ td | Furthgrmergrthpieaplid dotagaferons ed
delivery, ﬁ%e({em e&féebgrk‘i’ ﬂlzB b 8% ﬁrgx?]}ie&ﬁ{kt %Xck%g ogf fective amount of

drug for erlo Ina-’s rcrently'sm payl oad vol unme, and
that can be A&balingd, 4 ﬁ\eetihﬁlstkl fadaeim@bveat ingrlantgidé dheg detivérnyrdeniced fohout
excretion or elimnation until the drug payload is at |east 155ubstant|ally

r el eas&damplremahirentiidentysmyllite refiice disFeraiasiand neiepodatcd pidalplogmeeeks.
SUNBRT Yand retentidn) 1R &ﬁ%ﬁ&%ﬁ Hﬁfﬂgettcﬁgiu?lédl SHink@blifio Ap H&QubR récgﬂjga%labl e

medi cal devices are provi e soli1d tablet may be a conpres tabl et.
In a pnﬁmémuemnenﬂddhwnmbfmmgevmahbGEMHEnamﬂumLﬂmabhqnowﬂncmﬂnﬂbdases each

drug ta na hav li.n al side f ace havi n 0 | th fr about
50 e e o P simie S Reriod e erm S cu AR EALR i oL e 0 e it o
from a%ﬁbd hh ® sﬂ‘ﬂi’bfeﬁﬂ? s@lalmyload voluthB, AdRR4tchE BE ?é’talﬁé’@f?l‘:th@'ﬁﬁﬁdertd? Rt ug
tabl et includes a |ocal anesthetic agent. For exanple, | ocal anesthetic

agent meyiclseordener webiodtreapmctipe og¢luumab@nsmt§tthm@u9fpaalnﬂd1tsamle@ets

oes inatigns . th ne case, t dru blet is in
£ neSoeruRifyiA ERTE bR A Ehe Ssd% Vs PRy vt the Tocal
anest hetic agent. The | ocal anesth aﬁsnt may be sel ected fromthe group
consi sting of |idocaine, prilocai ne¥ acai ne, bupivacai ne, articaine,

ropi vacai ne,jn3id . GREDUARL thOIRE shﬁ‘@d’l@ﬁfr uI@ﬁl e &té@@hﬁhwﬂﬁ%v%s bet ween 70 wt %
and 99 wt % the | ocal anesthetic agent. g tablet may be nade by

gr anul gtroyiged. HEhd @@anatamamq ] cora@fesrﬂed ﬁa’ﬂlej @m &ntﬁf@‘sedﬁandhmmtcthﬁpﬂé@si ng

t he 30granul e solid b ef

Furt hor AUPCRRICEHE % 3R Seb AREplsPRy b o o BRI Ha i ene
Theoexatmite for@out NSInkEeo abdit ﬂdﬁﬂhm aklderl RleRd BicedTRY cHE dSRbEled af romthe
group consi sting of ponV|n¥h5yrroI|done poly(ethylene gl ycol

pol y( etdiymeipeironiageyt, | Hamoiaddmm. and conbi nations t her eof . For exanpl e,
the binder % ﬂaﬁ%u‘tﬁ‘ii%nf%ghwénﬂ%hg leufg%ﬂlgtqgaude-EQQOcal anesthetic agent. For

example, the local anesthetic agent may be selected from the group consisting of
aminoamides, aminoesters, and combinations thereof. In one case, the drug tablet is in the
25  form of a solid tablet which is greater than 50% by weight the local anesthetic agent. The
local anesthetic agent may be selected from the group consisting of lidocaine, prilocaine,
mepivacaine, bupivacaine, articaine, ropivacaine, and combinations thereof. The drug tablet
may be between 70 wt% and 99 wt% the local anesthetic agent. The drug tablet may be
made by granulating the local anesthetic agent into granules and then compressing the
30  granules into the solid tablet form.
The solid tablet may further include one or more excipients, such as a water soluble
excipient. The excipient may include a binder. The binder may be selected from the group
consisting of polyvinylpyrrolidone, poly(ethylene glycol), poly(ethylene oxide), poloxamers,

and combinations thereof. For example, the binder may include polyvinylpyrrolidone. The
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In still another aspect, a method is provided for making a solid drug tablet. The
method may include (i) combining a drug in particulate form with at least one water soluble
excipient to form a composition; and (ii) compressing the composition to form a solid drug

25  tablet.

In particular embodiments, a drug dosage form includes compressed particulates of a
drug, the compressed particulates being in the form of a mini-tablet which is greater than
70% by weight the drug, with the balance being at least one excipient. In embodiments of the
drug dosage form, the drug and the at least one excipient are water soluble. The drug dosage

30  form may be from 85 wt% to 95 wt% the drug. The mini-tablets may each be substantially

cylindrical with flat end faces.

Brief Description of the Drawings

FIG. 1 is a plan view of an embodiment of a drug delivery device.



WO 2010/ 151896PCT/ US2010/ 040255 FIG 2 is a plan view of the drug
delivery device shown in FIG 1, illustrating the drug delivery device
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plan view and FIG. 8B is a side cross-sectional view.
FIG. 9 illustrates example shapes for a retention frame of a drug delivery device.
15 FIG. 10 illustrates example configurations for drug delivery devices having at least
one drug delivery portion and a retention frame portion.
FIG. 11 is a block diagram illustrating an embodiment of a method of making a solid
drug tablet.
FIG. 12 is a block diagram illustrating an embodiment of a method of making a drug
20  delivery device.
FIG. 13 is a block diagram illustrating an embodiment of a method of loading a drug
delivery device with drug units.
FIG. 14 is a side view of an embodiment of a system for loading a drug delivery
device with drug tablets.
25 FIG. 15 is a schematic of another embodiment of a system for loading a drug delivery
device with drug units.
FIG. 16 is a perspective view of another embodiment of a system for loading a drug
delivery device with drug units.
FIG. 17 is a cross-sectional view of the embodiment of the system for loading a drug
30  delivery device shown in FIG. 16.
FIG. 18 illustrates a method of implanting a drug delivery device.
FIG. 19 is a sagittal view of a male patient, illustrating a drug delivery device exiting

a deployment instrument into a bladder of the patient.
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the individual drug units to retain their solid form. In one embodiment, the solid drug is
loaded in the drug delivery device by positioning one or more drug units near an entry into
the drug delivery device and driving the drug units into the drug delivery device using a
pressurized gas source, such as by depressing a syringe of air in fluid communication with the

25  device. For example, the drugs may be serially aligned in the narrow, elongated lumen of a
drug reservoir.
In particular embodiments, the drug delivery device is small, such as small enough to
be inserted through a deployment instrument extending through the urethra into the bladder.
Such a device may be loaded with solid drug tablets that are “mini-tablets” of reduced size.
30  Ina preferred embodiment, the drug tablets are substantially smaller than conventional drug
tablets, and unlike conventional tablets that tend to be squat in shape, the drug tablets may be
tall and elongated and/or may have flat, rather than convex, end faces. The drug tablets also

may constitute mostly drug and little or no excipients, so that the drug tablets contain a large

amount of drug considering the tablet size. The drug delivery device may control release of
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regionally to the inproving the quality o

dur i ng regiendlhyetatthebladgroodssiprdvingthe qbarlntb'a)rﬁﬂuﬁd:)d)fdhapat@nbdhnln@nhy tldatmone 25The
drug delivery device generally includes two primary parts or portions: the

drug re¥8¥%ir portion and the retention franme portion. The drug reservoir

portion may hold the drug to be delivered into the body, and the retention
frame dor?h%‘r‘i“ﬂﬁ?taﬁ’&‘cpr‘igQF]éVqretl%ﬁVFﬁeng the device in the body. One exanple

enmadi ment  ofa1fE HAWRE) BMGEYoHBMIG 8ntORs inko philddsy) pats&H poRidhib Ghe druglhe

reservoir portion and the retention frame portion. The drug reservoir portion may hold the

drug to be delivered into the body, and the retention frame portion may facilitate retaining the

device in the body.

One example embodiment of a drug delivery device 100 is illustrated in FIG. 1. The

30  device 100 includes a drug reservoir portion 102 and a retention frame portion 104. The drug

reservoir portion 102 is attached to discrete points on the retention frame portion 104 but is

otherwise separate or spaced apart from the retention frame portion 104. In FIG. 1, the

device 100 is shown in a relatively expanded shape suited for retention in the body, and in

FIG. 2 the device 100 is shown in a relatively lower-profile shape for deployment through
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30devi ce 100 includes a drug reservoir portion 102 and a retention frane
portion 104. The drug reservoir portion 102 is attached to discrete points
on the revenvionsigsane portion 104 but is otherw se sep&Catis2a0/0$2ated
apart fromthe retention frame portion 104. In FIG 1, the device 100 is

shown iﬂ rellg,}é{?v ly, e E])ande.d shape sujted for retentjon in the body, and
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drug dehbaperor “deployareritRhapet’ rendeaithy denofslaudishagpetshized fondaploging ehaodigat ed shape
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in the body. In particular, the retention frame portion may include a
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bl gdder, [The.rnetention frane nay, have, a .cert ai | ast.ic _limt and dul us
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| ower - sB@pdfoptdtbRionliape dodly. t hen pernmits the device to return the
relatively expanded shape once inside the body. The device nay al so have a
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facilitate retaining the device in the 25rel atively expanded shape. despite
expéct é&i@&ﬁﬁ@? B e epnittids devise, tnregun fh?efeﬁ%?lwgi%}#@ shape 0gsc Wellsci at ed
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characteristics of the retention frame may be selected to facilitate retaining the device in the

25  relatively expanded shape despite expected forces in the bladder, such as the hydrodynamic
forces associated with urination or contraction of the detrusor muscle. Thus, expulsion from
the bladder is impeded or prevented so that the device can deliver a drug into the bladder over
an extended time period. Such a configuration facilitates delivering a drug such as lidocaine
to the bladder over an extending period for the treatment of conditions such as interstitial

30  cystitis, neurogenic bladder, or pain, among others.

FIG. 3 illustrates another example embodiment of a drug delivery device 300 that has

a drug reservoir portion 302 and a retention frame portion 304, and FIG. 4 illustrates the

device 300 in a working channel 402 of a deployment instrument 400. The drug reservoir



30cystitis, neurogenic bladder, or pain, anong others. FIG 3 illustrates
anot her exanpl e enbodi nent of a drug delivery device 300 that has a drug
reservoi rwpaentiismg02 and a retention frame portion 304 PCRAB2MH0@40245
illustrates the device 300 in a working channel 402 of a depl oynent

instrument 400. The drug reseryoir _and retention. fr rtijops 302, 304 of
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each otiighehRNGe bHGIE o6k Bthet NoP@iHeirdti@k, the drug delivery device 300
i ncl udes "an elastic or flexible device body 306 that defines a drug
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device in the illustrated enbodi nent, although intermttent attachnment can
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and asse such. as .a flow of pressurjze S, .in ich case . the exit
352 or doranbr g dEted Py iRl e e R S RS i e MRS G el et ug
reservq%%ﬂbygmn 308. Once the drug units 312 are | oaded, at |east two end

pl u%s 320 bl ock the entry WO 2010/ 151896PCT/ US2010/ 040255
2 As shown in FIG. 3, the drug reservoir lumen 308 is loaded with a number of drug

units 312 in a serial arrangement. For example, between about 10 and about 100 drug units
312 may be loaded, such as between about 30 and about 70 drug units 312, or more
particularly between about 50 and 60 drug units 312. However, any number of drug units
may be used. The drug reservoir lumen 308 includes an entry 330 and an exit 332, which are
30  shown as relatively circular openings at opposite ends of the drug reservoir lumen 308. The
entry 330 provides ingress for the drug units 312 to be placed into the drug reservoir lumen
308 during device loading and assembly, such as by a flow of pressurized gas, in which case
the exit 332 provides egress for the flow of pressurized gas to escape from the drug reservoir

lumen 308. Once the drug units 312 are loaded, at least two end plugs 320 block the entry



330 and exit 332. The end plugs 320 may be cylindrical plugs inserted into
the entry 330 and the exit 332, each having a slightly larger outer
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rdrﬁs hat muedfo novenen ile
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relatively flexible or deformabl e despite being | oaded with a solid drug
as eacexgrd stimutusasueh gahedie Aneramptecf asyitpllo siligprhadhesise BEDS2ddjbace nt

drug uniie ﬁe%ﬁn%%pﬂﬂct ‘E1 sonfi! Ts& Bl iRg geh%lemg§ B&cl&s%scﬁé ¥19[§)5 33UIRNExRO8,

t he drug unit ave t same c 0 1 on” or

conposi33i2pin, wiabll case tl&omzi Iﬂamodﬁau}gomay sotItprofide. le&r feliihg aﬁmmp@lso tions
may. _be in distingct res rvoirs that are segregated, er axrall or
 adal 2y B dRyPHO IcBA §iugS & 30 tlﬁ@ﬂﬁf &sad Deftions ﬁ sggeservoir 1u

retentiggg frame lumen 310 is |oaded with the retention frame 314, mhich may
be an elastic wire forned fromnitinol or another superelastic or
shape- nenor yOnmtthe: il unilfkrélz YO 1201t0/ ikt 8RN W@ﬂ@hﬁb@d@ﬁﬂémei atveon frane

310 may be co re ont aneo r rntoare on shape,, such as
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deformation or rnovernent of the device 300, while permitting the individual drug units 312 to
25  retain their solid form during storage and deployment. Thus, the drug delivery device 300
may be relatively flexible or deformable despite being loaded with a solid drug, as each drug
unit 312 may be permitted to move with reference to adjacent drug units 312. Along the
length of the device drug reservoir lumen 308, the drug units 312 may have the same
composition or may vary in composition, and in some cases drug units 312 of different
30  compositions may be in distinct reservoirs that are segregated, either axially or radially, along
the length of the drug reservoir lumen 308.
The retention frame lumen 310 is loaded with the retention frame 314, which may be

an elastic wire formed from nitinol or another superelastic or shape-memory material. The



The material used to formthe device body 306 may be elastic or flexible to
permt noving the device 300 between depl oynent and retention shapes. Wen
t he devi c®O0I2810/15189he 5retenti on shape, the retention fr&E&/Useewioe2s304 nay
tend to lie inside the drug reservoir portion 302 as shown, although the

retention fra ggréion 304 fan ge osj tioned inside, ouisige, above, or
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delivery device is designed to be inserted into (and optionally retrieved
from tiHey of reserizedeasileueh theyires rsgrveldymer i dumedrugingding e devi ce may
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i nstrunment, such as a catheter or cystoscope. Typically,” a cystoscope for
an adulpermeatdmoth@sowsoabidtepluthilemimeg Suid hn altouthe Srupmesardoia pabiok i3y te hannel

havi ng a, di.anefer of ab 2.4 .Thus, the device e relatively small
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total outer dianeter 25that is |éss than about 2.6 nmm such as |ess than

about 2.4 mmltlreghpetshawmiio Fi6k il ethe drug dedivdiyrdsnisic dA8 nafy teHeadgdwiite may be
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pedi at rdegicpd00 @i&kible. In addition to permtting insertion, the

relatively small size of the device may al so reduce patient disconfort and
trauma to tHe opf sadedimepbin whighficdrug Aelivery devigeed fesgigd to b zaplsptedan t he

devi ce Lrrh 1.0 f. . -l -t L ch i si bl e
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si ze offrdrhethdélidder thoulghtigenrcthhagy stdieogitAlyd dhus,rthgdndcamenbs oizéhatd t he
devi ce cannot becone confine ?r trapped within the trigoEe areﬁ For

exafpl ehapeddp 4 fupugy a naroyy thovlas pad PRSP OXMEY! NsEuACH 38R 28 § CHPCISEYut 500

nm. and e i t : ] gi on
can be pé?o ?hg?g%hgggig%P%%Tg?%g%éé%%%%%%gggﬁg}%%%%%%£g$¥§fgggﬁgnﬁgving a
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represent .the ureteral orifices. Fl 7, shows .an. exa e tri le T that
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di stance between the two ureteral orifices is about 3.27 cm 5Thus, in FIG
7, 25nhe thatgs enedhan pbent2ifemi puchestless than abiovhad ngf. Faepdsisatrio priants. thves i s
devi co JO6 T BAEIOET Bh HATEA IR K RO G 0B OB G R o el o
T, subsfizniffalchdestafe/oebh tHeadrtis tavagt @ifferences between adult and pediatric patients.
In addition to permitting insertion, the relatively small size of the device may also
reduce patient discomfort and trauma to the bladder. For example, the relatively small size of
30  the device may reduce irritation of the bladder trigone, which is responsible for creating the

sensation of urgency of urination. However, the overall size of the device is larger than the

bladder trigone area so that the device cannot become confined or trapped within the trigone

arca. For example, a bladder of an adult human typically has a capacity of about 500 mL and

may have a diameter of about 12.6 cm when full. The trigone region can be approximated as

10



fits within an interior of the device 700. Such sizing ensures the device
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resor baﬁr\enhé@ demise fiometegehipg tlterﬁenﬂtitrgtﬂrg@nwgatnr frihg bladdpipes thebladder| east

in par trg?%yf@%@ﬁ%{eaﬂ%tde%e ﬁ@%lr@ﬁt %13?% fisns &nﬂ%&wﬁ?&f’r babl e

devi ce natively rve evicé may be at
| east n@ntth&:ltlby, JrQir-gresiar lgasbhley bb entsa'msed errthedtemeat The btliter defaceef ths f or med

frogmmaterials, suited for urol ogi cal tions, such as nedical grade
si V¢ orfEYICRatUifAGIMqreTBay, DespEan desrsimﬁi ﬁ 2CSQTAIPM ess steel, nitinol,

el gi | oy (nonpfe&iy dgﬁﬂgt%h&n M@a &bt t%lm%lgﬁﬂlag%;cﬁlﬁ%gérlg%f @&Jl(%é%%yﬂ)eene,

pol ycar bonat e, pol yest nyl on, r conb ng rel ease
of the sd]reu‘gdfdependli@ uon,a xtalmetydrf\facttersamjﬂcbng thesspeafienit¢ ofnddpiymeentay be

renoved s b tantial l ta t or eces e particul ar
rbod: damnti . B gotie of biin:@hon, e it b G ReS E pemind TG BEbRREY S0
parti alap ?ﬁé"a%oﬁfdf% debrceatme Id@tl%ns Bpﬂhe dé@rcé g9 akhige MegmabsntSBlid agnough to
be excreted fromthe bl adder bi oconpati bl e resorbabl e and

norRSr eshsdoatvms, witedorad lysdedif crgitgs themp@umllareéfet(tnmsr af thadreg to a tissue site

in a patient, such as the urothelial tissue.

The implantable drug delivery device can be made to be completely or partially
resorbable so that no explantation, or retrieval, of the device is required following release of
the drug formulation. As used herein, the term “resorbable” means that the device, or part

30  thereof, degrades in vivo by dissolution, enzymatic hydrolysis, erosion, or a combination
thereof. In one embodiment, this degradation occurs at a time that does not interfere with the
intended kinetics of release of the drug from the device. For example, substantial resorption
of the device may not occur until after the drug formulation is substantially or completely

released. In another embodiment, the device is resorbable and the release of the drug
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In a preferred enbodi nent, the drug delivery device is sterilized, such as
after the device is manufactured/ assenbl ed and before the device is

i npl ant edwoOl2n108I6M¥6cases, the device may be sterilized &CTAS201004@28¥i ce i s
packaged, such as by subjecting the package to 15ganma irradiation or

et hyl e oxi de gas. The ug .Reservojr Porfi.on . I n one .enbodi.nent, the
drug ygga?%‘mn %&P?ﬁrﬁr?d&ﬁqqa%@n@évibééﬂ? frereresn ahereﬁlaﬂgﬁ%r_aerelt%é ot

i nteri QesPbatldevi iR IFENA IRE4RE1yOME iAPlaARbR HIHEciRPLIMIES Say BOG: [Bagdr UY
formul ation may be holUsed in thé drug reservoir(s). 1n another enbodi nent,
t he dr ugrttalyeronaisorpahie.i lorsoins cadodments, trandayideas farhied from motsrialfheitede| ease
rate of.the, drug from.the drug reservoir portio ra i trolled by
the dedPhioiE R e ETidRan bR sl TRALERHE BB ARUAERESS P SRy but ot

| mist ecPTt@A | PES NediRleksdtSol, HiinBINS EidRAS(nof Wk mRgdtRanctaNdlog R Polypryiak, t he
drug reservoir portion, as well as the particular drug fornulation and

total raeketivflenss pefyrashenatapelygstet halos, ommbivatignpheredf. such a drug
reservoir p I OnR | i I . (ay%q‘ servoir
portion 800%502188}3%% 'Iseyl/e%?ér)lc Eggﬁa@%ﬁgéﬁ%?l%e%&ﬁe%dgﬁ e atse%gﬁ%ﬁlg@gtnﬁj e 802.
The t ulie r8Mdvetkbfubrastidlyriatmer mdh mBQglc phats. clamhaipasicalanumibedineht, dicug t abl et s

806. Ends. of the tube 802 maé1 be sealed with sealing structures 808,

descri BEYIcE Y prftialhy reprhakle s Bhaghsidevice uppp PR FeOMTepJYekSiIHOMRE- t ube 802.
I n@gas j e 1 i 4810 may be
A S S S D G SR R B s S R

i niti atreambabiic arel masesaballbenathriap dfeonsttumtipwarefknomntthéhaaservoir. I n sone

cases, a sheath or coating 814 may b osi tioned about at | east portion
of the tube BUPTETEORIPOHmGR: HicBE e RETY A auss SEARES: SIRASARSB T educi ng
the oSMRYIcE |SHhARRRURTRRsDbIENEnd B e Plhc BNicMOirdNAMHed ShBRBRCR:L54R10/ 040255
reduci ng diffusion through the tube wall. For sinplicity, the sheaths or
coat i ngsvgtamayrhe Srfm‘ﬂizsdl@gﬁt thedevi isgBckagddisttlomaly sbgmephe thearagkagedon in
FIGS. 1-4. . iatil noogt% FenbOdii gent, the drug reservoir portion operates as
an 10s ot iragiatio of FUKICERBRIYF §dht s, the tube may be formed from a water

per neabl e nmafiRrH@k, RSU§Bir®ortdonSi | 1 cone, or 5 tube nmay have a porous
structure, or both. Follow ng I nplantation, water or urine perneates

t hrough t he W@ cobodiment thredrug ieseroinnostionsefehe device malpdpsan apngsés by t he
drug fqroul b Qﬂ’ior Ptlbd £ dgﬁx‘ﬂegoﬂesor%&%?é@%sélvoi?s,88&‘%88%%' f%ﬂFﬁl%é?n out of
the reservoir t rough the one or nore apertures, driven by osnotic pressure
i n t he mases Maised inTthe delgyl rescevoir(satle aattcosabalihempetit aivgirsavoi pphwndsnot i ¢
pu is affec%@g tf,'% devi ce paraneters, such as the surface area 10of the

t ube; tlﬂéfﬁ@‘ﬂ bien &yt 1iquid of the material used to formthe tube; the
shape, _si ze,igRel: BRARASHETTRM B dHiEre3RTo] Yo RRGaPR dhtblicd by

formul ati on dissolution pr , among ot her ctors. The delivery rate can

be pr edhe ek sfghe térebiphtysi afobh denicatongamantss ieclsdubefbuhnetdinyibes tpalng i cul ar
dr del i ver ste according to Il k rinciples,. which are
descr i BBHCTYS. APERYTs. firTaen aistvind angtiutsy af e degs resciuliy postiongisvelh A the 75y

I N SOMByarticular drug formulation and total mass of drug load, among others.

25 An example of such a drug reservoir portion is shown in FIGS. 8A and 8B. As
shown, the drug reservoir portion 800 generally includes a body formed from an elastomeric
tube 802. The tube 802 defines a reservoir 804 that contains a number of drug tablets 806.
Ends of the tube 802 may be sealed with sealing structures 808, described below. At least
one aperture 810 may be disposed in the tube 802. In cases in which an aperture 810 is

30  provided, the aperture 810 may be closed by a degradable timing membrane 812, which may
control the initiation of release of the drug formulation from the reservoir. In some cases, a
sheath or coating 814 may be positioned about at least a portion of the tube 802 to control or

reduce the release rate, such as by reducing the osmotic surface area of the tube or by
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15enbodi ments, the device may initially exhibit a zero-order release rate
and subsequently may exhibit a reduced, non-zero-order release rate, in
whi ch caswothw/isw9sal | drug rel ease profile nay be det ePgirusdolop4aie
initial zero-order release rate and the total payl oad. Representative

exanpl es tic u esi atrons or, selectin uch desrgns

o o Hestdingtinsios aROREh BRI S BARED Beobithdssin A ot

al ternashbwﬁlﬁmdsmmdnrohﬁ dami fe@af@ého%%ﬁ@sementl ally by diffusion of

the drug fromthe tube through (i) one or nore discrete apertures fornmed in
the wal | of Intwectumbediorentithe mgr@s@gro)ntmetuwadmerms ashre asgiogicipuggl fln swdhi ch may
be per neal ble to the dru r Ja ve a nunber gres, machi ned. or

ot hor wi LK GpE bR i S5 R oy A TR B3 el grorci 11

a cgnbitggd @ hied frbud AR iRedr BBk Folld 1@1{}3lﬂitaftfd1hsbvﬁfér Of GliiSpdrmeggh t he

25 wall, the aperture(s) may not be included. An exanple is provrded bel ow

i n Exariproagh the walkef th tltb@h@rteré ﬁlﬁor@sqr’é@rf,sandﬂm@td@ﬁi wethpdiugofpenaletiony a
conbi nagoéﬁ)@ll?efd cﬂ"ﬁgﬁsdl%eﬁ&qi aq Ht?dl?e'a rFte ou W%of &EQ (Ia‘esgtrvldgf tflﬁ)ﬁgﬁ Sd[’nleg)g Hld)l/rg n may

be forne rom an® el astoneri ¢ ‘fa permt

def or mapgrtiulde, dieeh 6@ ofmotic presiunsrthe egieivoiro Tac ﬁahvayr kate encgoverdm ing its
depl oynent through depl oynent .instrunment such as a cystoscope or catheter.
For exdisplogmangg of (s qsm%w PRPHE AP P apviee Rférrartﬁ@dsvéh@ﬁ geviuttrce #ea

retgnt 'd%@lilé fuBEENL Bém{e'%ﬂi %Véésﬁqﬁx?d oftﬂg A L o R GiUDRL sh J Wit her

det ai | I'n prefer I ments, e drug reserv r portion is
f or med rfundrer andmhae&menlt of thatapesurbgtand dhcabtig rﬁnrmudatmnaﬂm&ameon pafiiealblong An

o B L b2 LB 8 B L% SR B, ek e o

20107 13{t836B@E birathif @40 38kvery systerﬂ- rh%c&nﬁﬂ'%ttb :Weqi' ﬁ%h%rmcﬂﬂ@ {vickmess of

t he tube nay be sel ected based on the vol ume of ug formulation to be

cont ai rﬂ@dcrlheﬁéold@@mpé@nrﬂteéu\ms deﬂ’ﬁwetr §Clof64(1r2é 1887:@1 {19 .t hesomebe, the

|nt nded ,site antatio f b t he,desired
R ol Rt B R SR BB e b g Rl ecduFo R

per nmeakyxhibitya de@uotd! fdn-2dr6-oddr R€lcask hgte dasitificdst fUS DNy fReRebrIfRe Onset

of initial release, and the desired nmet hod or route of insertion into the

body, an®nke dteraracd thibe bl aREe-prdehiektase Ede th@tdéww nBaPIsEIEHIVENn t he
h |
ube- e s SPELhO AR M aBEIGTEANS bt iin, Bt dREn T PHL bt ¥

whi | e & SuPgemeitublitdtian Na 200901 40838. nay experi ence an undesirably | ong
i nducti on trne fgr initial drug rel ease fromthe devj

0l.N
ents8di nent , 1RE adevrde gBbRAINENt, e derics rruIpPeraty rssrpévﬁrséryrdbtjﬁm frthg,
medi Caldr@ ade @b L b%QHr%u ﬂﬁoﬁéremeté érnﬁes%rme&hﬁé walf 3 RlcaibObr

sui tabl e %onresor %aperra s I ncl ude nthetic polynmers selected from

pol yl( e;(héﬂm)ughribt yv(abl@rfrfdmbfsl)tselﬁMhmmammpwﬁms)q thp@ilr?glm:mw have a .
D et ar SR LY et S Ry Rty R e o P Eberat s POSe RS PERE) and

150t herqrfiy, tb@r(ruz ﬁ%@ﬂbﬁﬁh&ﬂﬁfe@eofpﬁl HhBddi AR &S Which RFhIEEE SutshafReh thand
conbi nati ons t her eof I n anot her enbodi nent, the device body is

r e98r bawilk tha apegnis(Ymsodiotbainchided. Aaswemak lepmsvwedévelquwm Emmpbfl tlhe body
Is f OI’ ﬂo?hr% ernl%o dee?ll‘rsa ab(i(?glcgr agllhoo%llra e‘B\gP C?re %I} % (%Sl’nd) S anﬁ] SUI tabl e
n

r esor bab CEPPA TN M E y anldes)

pol y(est er s)Thepiliy (86itveir p@fﬁdﬂlefﬁay b frined oyt a@s%c)memﬂnw(eﬁar Mmltrﬁrr}s) 20
polyphosphazenes pseudo pol y(am no aci ds), on(%cheroI sebacat e) (PGS) ,
copol yrisFEitekstiedly defnming the dewsc fofdisapreriqningg gparcay £ &d WHBSHS ment , t he

resor ba&%bf%yﬁ%ﬂ{ 'Jﬂ%dgﬁ £8fo¥ﬁi%{1§mstrument such as a cystoscope or catheter. For example,

30  the tube may be clastically deformed along with the retention frame for intravesical
implantation, as described in further detail below.
In preferred embodiments, the drug reservoir portion is formed from a material that is
both elastomeric and water permeable. An example material is silicone that is both

clastomeric and water permeable, although other biocompatible materials may be used.
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are selected frompoly(lactic acids), poly(glycolic acids),
poly(lactic-co-glycolic acids), poly(caprolactones), and m xtures thereof
Q her curabl2elisosvesor babl e el ast omers i ncl ude pol y( caprorasean®y026:C)
derivatives, am no al cohol - based pol y(ester am des) (PEA) and poly

25(octane-di,gl citrate PQOC) .. .PC- base | ynmers requi re additional
crosse 11 nki riedgus-hiheht 280 g o By Ha 1 Gl baed oA e Volum?
2, 2- bi rereARALREDR R B YdnkRhQP aReIkRePRECH AL AP HRY drfig PORPEE kRS the
In one enbodi nent, the material form ng the devi Ce body may include an

"ant i niigtcodidaditt ofemplantation efitbk dagica withinythe bodwites desired meckapmeal edegsity h

sil ver 0r,another, 30anti,m.crobi,al agent, known i.n the art . The tube of
o oy BEURRCLE e AR TuELE Plor AR RO dirfibtthe diviredn  come. casos
may sbe jsdksioa fid Al diyre Oybdt U HiGa lreldhdeard thit HESiled mEhABS 58 lof dlkertRintiRtough

square, triangle, hexagon, and ot her polygonal cross-sectional shapes can
be usedhe behgmengethsrs. Tho tolgerepli Sudosparnusy dateongagbiised on the nrpehapigals of

the tu - S . t 1 eal i ng
st uct 0@ areaiHSF ALtk (RGRE Rl 1S Wiy FHEML 85 M BadnBP S e
sui t ed Haoc plftigicat metianiral necghito@htad fubeuedll thst ia taythickdedy 8@8riasceshown i n

FIG 8A, a.ball, a.disk, or aothers, Additional sealing structures are shown
in FI GuUntegglylongindyciendimg foniniigt dgirdgassaram Sras¥¥csseal i ng struct ures
11§gand Fl Gyy3nk Ehﬁ&ﬁ&ih?eh{,@& EXideHial, G dntrSO1BRGE. ?ﬁf&; BOfobhEdGE YT €s 320. In
sone enbodi nents, the sealing structure nmay have a rger dianmeter than the
i nner dnahetl gradofsilichee tubbe, askistwit inahe athe Othebexahplet chastablo nbnt snugl y

about the | ing structure, cl.osi t he tube. and tainin he seal in
LT Uct PR IS R AaEF S0l hsimscioriod e ga et BAM Y 8E Duct ur o
may be JopfERehabfydRed)! RAATRA b PloBdSREE pokviny NEktadisN Gofy (fRHRhesUCh as 10
stai nless steel, a polyner "'such as silicone; a ceram ¢, sapphire, or
adhesi wellulasesneelbddse psctates, pohttsilaenonol Hethglshe T helyfratrafhicadetisdgnad end

bi qdegr adah] e .or, bi oer aodi bl A med{ cal grade, silicope adhesive or other

i gs v i bESTREBa iP5 Ak PR tuten BT B R e ely {hen

cure wi thin hhgothebembslises thelieveBdody 13 rs@iBabeTHadnERAbSdintdA€of Albe may

have multiple reservoirs. Each reservoir may be 15defi ned 2¥w§ portion of
1

t he tubesqr desiiger Hedulbmef the bodaistformrnd giartiodagmdablyios bipsradible palymey. be a
it . . g Vi nder.

s N e Aty

have a pody(geides), psly{seact)l polylch@namhies), pblg(anbedridds)) gotylilethpasteish, on structure

e e ST T Tl
B o R O e e RO oL o
sem - parosdecterbifomeeb(hati ecids), pag@hrabt ecids)dpetmtactic-co-glycolic acids),
poly(caprolactones), and mixtures thereof. Other curable bioresorbable elastomers include
poly(caprolactone) (PC) derivatives, amino alcohol-based poly(ester amides) (PEA) and poly
25  (octane-diol citrate) (POC). PC-based polymers may require additional cross-linking agents
such as lysine diisocyanate or 2,2-bis(e-caprolacton-4-yl)propane to obtain elastomeric
properties.
In one embodiment, the material forming the device body may include an
“antimicrobial” material, such as a polymer material impregnated with silver or another
30  antimicrobial agent known in the art.
The tube of a drug reservoir portion tube may be substantially linear and in some

cases may be substantially cylindrical with a circular cross-section, although square, triangle,

hexagon, and other polygonal cross-sectional shapes can be used, among others.
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be formed of a material described above with reference to the cylindrical
plug 808. The partition also may be formed in the tube, such as by nol ding.
For exanpWe, 201896 nore webs may extend through the tulp€TalSog/oud2ss | engt h
to segregate axial reservoirs that extend 25along the | ength of the tube,

as shown in Examples J through L of FI.G. 10. The partition also be a

structure t S5 RLIE P erwfedttabagt%Sﬁ%eél&%@“assugﬁaw élsg;@ voi rs,

as_Showgtublr TRl aSa M HEAUO IO QlinE LiFcthQ mf1eu B} SRIE SIR&PI M 61 PET M ¢
g |

4
segregating two or nore different drug fornul ations in different
r eser vailess thajwbt ved,isnch 2 séyligder 88ay showminFIG 34 rit balles diskcodrashers. di f f er ent

rates o 0 tines follaw ng inmplantatio C i lons thereof Fo
el Aot TETine Sy AP e B8 M ELGR Don® S FREFIGTT UBRFRne e
as di f fsenleipt stituedsl Aleand FIG, 8hiRirafifs R akIHchNly Sapedlidafifs SiicteyBEY. SInor

pl acenents of apertures (or the absence of apertures), different timng

nmenbr arfegiciombodEnete thaujeaking Hrshye stapdete o fargesainmpeien toas thenares dfamefeie t wo

' 1 he CCEBEUR e B R TR e} BT R RRPRdha BRUDES Ly Sl 5 O

| i qui d,tusemdsnldidy thendalag siapturoin pabixmaddaante iskRRswoin FIGeBA Wohei f f er ent

reservoirs further na%sbe configured to release drug. via different rel ease
[

mechaniSSHEIS SHERTaBIaY g TFsteddTam Plocemphitin mafssiel iRRIERY 2 BIFisREAS on
thfl@ngktﬁnl%s%eﬁ,%ﬁﬁﬁ}‘/@éﬁ subhd gh&%, B ?&F%ﬂ;ﬂi@%rahﬁés‘?ve%%hg%&ﬂeys-o
ths a e ed a

Coati ngs or shea SO may provi g different "porttons of 5a
si ngl e cnmbgnatiesethewiof. the mhtenigl mhy bebmdtgrddabde oelsecrodibles Amesdicabgtatie sane

or different drug fornul ations. Thes nbodi.nent s can be conbi ned and
Oar e SR A oton ehas SR b AP AR BIoghe 1BE Mg Sior Ah g @
For ex @en B vanssthealibd ©!seaSke 8fg t wo doses in different reservoirs can
be staged by configuring the device accordi ngj y, such as by using different

mat eri al s f dn sporcinbadinghts, He tat mbe hetef mnitipte rdbdrvarse diach eeserveai may, boy
assQci at i-n he aperture(s) of different reservoirs.with different timng
ol arsne bE pRRER R ke fnpRlusteft ERLATEREREHT Mo P b or 1o
or by pl@giitieh drudtsc v plog diskited RIfd thb Qs sidh dsheylie&er bkfeSor GkiE AnRsiga
liquid formfor imediate release and a solid formto be solubilized prior
to rel eWles, impch qapethgarte@npiyctue Bas baveonaragr cigsy-edcen thenyheyubekl y af t er
i mpl ant at. | ' - ' ' ' ' efare
begi nni*agH ok fi8h Uttt oY oSLROHCERRE Al HIUFVLEY, R TRpBRCHe

r eser vaiyltindracal phigl808ed F1Es8Athitickysed the Sulfcf dndingait inftoad et @asm @rlitidrhe dr ug

needed for |ocal delivery over the .course of a sing]e treatnent, reducing
t heOnurifpFtusT OpFEicads f 6e TseRquy PeYtiencdadiageyde s taor ARNEing [cpRth HRs t ur es

20l n sqfyfe. %I Bay B@ﬁoﬁigéﬁioﬁ?of B YRS ORGh-Riso BRI o??e}%?%ﬂdﬁf%%n& 'may

orifices for dispensing the drug, sucﬁ_as via osnosis, d usi on, or - a
conbi ndtei form¢chefraanhterialndengitethbove Wk rdpentatogbe ogndoealghar8eB. dlteng t he

Lube 10, REoN) 05 AHRRERRIRISYL S0, elsess e drum fermiation e
tube. Thasapsr dimRShiayh BR thbe dlbhé s RAPTHUD 6@t s A0 aVht Bs@RFrthatBRE@d
r es2.%r Voallornsg- the length of the tube, as shown in Examples J through L of FIG. 10. The partition
also may be a structure that joins two different tubes that serve as separate reservoirs, as
shown in Examples M through O of FIG. 10.
The multiple reservoirs permit segregating two or more different drug formulations in
different reservoirs, delivering a single drug from different reservoirs at different rates or
30  times following implantation, or combinations thereof. For example, two different reservoirs
may have different configurations, such as different materials, different permeabilities,
different numbers or placements of apertures (or the absence of apertures), different timing

membranes in the apertures, among others or combinations thereof. The two different

reservoirs also may house the same or different drug formulations in the same or different
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25 Enbodi nents of apertures are shown on the drug reservoir portions in
FIGS. 1, 3, and 8 as apertures 114, 318, and 810, respectively. The
apert ur e wayoesigséat ed about a m ddl e of the drug resePCBHIUS2@0081265H1 Or
adjacent to its exit, which may affect the ease of loading solid drug units

into t dr reservoir portjon, as. described bel ow apert.yres my be
posi t i JREE’ _as_rlﬂ%lﬁgéelﬁg'ﬁ‘?li b polidher CopR TS EOTH R | T GHEGRt dur i ng

i nser ti0Rrdrd fufthdr th8AEd QMfiRhrcde9tALRBURIBRABITANGR rQBast RECARALHY B as

I n embodi ments in whi'ch the device includes a device body that defines both

drug redeosodss raighenapeiton afid hyrdiffusromrtbrough e lrasreséraoie mat dhatemty lstlown i n
FIG 3, the apertu or erture y.have various ppsitions on the 'l of
the dr (1 PESBPTSIPIE e SOtk <F SPullbrad ey brbroRki Blspe i Bt ahonteiBe’Y  ane
luman. Fgigley Qrv@bosdionndiffdrdnt Gugrbsertdie h‘vA&in% the same or different drug

2010/ 151896PCT/ US2010/ 040255 aperture 318 may be fornmed through the wall
322 of fereulatiens. fldses spahadiments gasbpcapbined #shasict éo aghipverthodsstaé reledst 324
of the ion, f unmen 310. Alternatively, as shown in FIG 5B, the
orifi cé;rgfi%%trfrgl% (})eg{rgd;?m d in a groove or indent defined between the walls
322, 324 of Roiexsnplg, thesescy of reldaserentwaldbsania differcheicsdnttvoigncanbavegtdiben 310.
When the qQrifice 5318 is sQ positjoned, the walls 322, 324 serve_as bunpers

that i rigBfiguingethe deyirgaccondingly oweh as Brisine Sistsrent grédiads ioepertignsef heent t o

t hggi i S : t : I i & i hood of
B L bk e S Al S S e
such pldfferentimmgymeobrabes, beplksmardyygsanith dififctdné sqlubih6esipeht tesevpiraoement
shown in FIG 5A may be.relatively easier.to achieve .froma nanufacturing
per spedti RS firge A AR OBPS RSP oeHE B4 {oed S5t RarBECHEF be

sel ect ggich@ AIAAE fANE RV BlULRTclidtier &f relcBleanfisOthe UBGCARUY relbnsdR¥iee t hat
operates primarily as an osnotic punp may have one or nore apertures sized
smal | ehogighativelyr @udde afigrf impdingationfwhileeotbitrdgug map axperiches apaductiontads yet
Iarlﬁe ngurgtg aiﬂdi spalced appropriately along the tube to reduce the buil dup
of ydrc? £re %P§§%ﬁ?‘sg‘ in the tube. Wthin these constraints, the size and
nunber of 15napekinbbeitnchethetosl RElugheEFhERsrObir (GSPMbMId)reGavbidgisvari ed to
achieve a_selected rel ease rate. In exe%I‘ary enbodi ments, the dianmeter of
the apewfligientiiecopsinalihadivancedsdipniogeldshvery uer the cewenokassipgleween about
25 ma t L.cul WA . - 1. tmand about
200 m 1 ﬁﬁgﬁg’ rﬁglg‘??@ &e%ﬂ%&%ﬁ%@?@r@ eglﬁgg%érdtta ?@5&"1\@2&%&35%%5 glro hbet ween about
100 m and alppirtu280 m such as about 150 m In enbodi nents where the device
20qgperates primari | y di ffusjon, .the apertures may be in this range or
|ar2§er. A silﬁgp@e&ﬁ% gty theadpaics falydfs Q8¢ gF MOfRARSFUIRS CE Ol PPNt si zes.
The apgy; h?%ﬁé LEEM AR osAbLi AL £h RE&BoRHErddP S d

envi si gll%}(ﬁil Sin th ({}E%%gﬁa%geﬁt yf)i {):%%]?ly é%{e’?ldi ﬁgﬁgn n%nu?gegt’ur ioﬁi ot

consi défletapertstes Bagrplspacedfalqmgdbesibe $o provide arpassagewimefoapeedsaoé shei drog ude
mechani cal punchi,ng, |laser drjlling, |aser ablation, .and | di ng. .The

aper t uriG R G ingTBSt p e TG JTHAHE IR PP e T G A t ube,
and t heygpertddRriiRY nk§ velif ButcohhMatatRAlWHIEoR ordhé@lredchidr Ug is | oaded
into the tube. The aperture also may be fornmed in an orifice structure

di $posdimbatlimants pflapdrturdseare slivevn euibh dase wservbly portiosappRlGR 1pBearidst o

orifi ce %t I’rléCTliJ‘[ %l%a% 81f or, eexc?1 le, Bird Precision Orifices, Sw ss Jewel
Corrpany.p T8 Sives “d R iné?rﬁ 8PN y‘drug reservoir portion may not have any
apertures, iThe3PeitiiicGhayCiRsBcitbealiiuy @ nitdyle BE tHealre@ ek vdirpodtiondradfieent

mechani sm ot her than osnosis, such as diffusion through the wall of the
drug r €8s ¢uitrwiyeh fagaifed;the pase of loadingrsqld dergapmytsiipto gl drug fessBieitng mul ti pl e

di scret oy TSy, MRy Dk tAr L5135 SPL v b b ¢ , or
none ofp%trﬁ% %rctega?[{eegg)re y?f'r S ,e %b% \%e?c 5’cblaéspg)gl 1?)5&63%&5;%; ﬁ%mé égddél)% P g?l{egﬁt drug
r es@r vahatsvitfeye folded dunmgindértibe tehimitntedragd dograbaiie srmbranes on the apertures.
In embodiments in which the device includes a device body that defines both drug
reservoir and retention frame lumens, such as the embodiment shown in FIG. 3, the aperture

or apertures may have various positions on the wall of the drug reservoir lumen with

reference to the wall of the retention frame lumen. For example, as shown in FIG. 5A, the
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WO 2010/ 151896PCT/ US2010/ 040255 Degr adabl e Menbr anes In one

enbodi nent, a degradable nenbrane, i.e., a timng nenbrane, is disposed
over or iwoRhw/apstures (e.g., in register with the ap@crTarse)10fg28dnt r ol
the onset of release of the drug formul ati on. The degradabl e nenbrane nmay

be a coatin f the u r surface of the tube or a
i ser ovReTBRe R dtsdoanet et Wﬁ@&%@ e o ver T Wt ddabl e
menbr a%%oﬁ{ess‘?dé%mt?ﬁ‘e \%ﬁéza of @@ @étém nr@alrﬁ@ﬁl@nefnrﬂm Qnen@aﬁ%lfyuaseshomefn
menbranes may be forned, for exa a resor babl e synthéti ol ymer

(such d8dG@GEBy é@t@rﬁceélﬁma}'(@rfh rg)met)gm@\re & 1p<iﬂny defﬁiredllaweméble ma 18322,

Fare). At bt e s S ai BN B e S 9 e Rl
addist i 8lis Qﬁf)@shtllcﬁleartﬁe d@ﬁ@ B2Rad4istrvblaSbultpék it ihpetichBe ort@QB 181HAR33. The
Drug Formul ation e drug formul ation can include essentially any

t her apél@@@l@mgm%wﬁwchélﬁcély adracmté@H@gﬂm@%@ﬁtsﬂe,wem%a@e biedetagllwoul d” be

R e

or one HswdemRE @udhplraaaﬁ@mtrﬂa@aiok be aceepighhe fm,phempatumaylabanemslho»deﬁh The
drug elﬁbeablolgeg As used herein, the term"drug" with reference to
any spddiG-iSA gey.ge %tbvreiwalehéor@hﬁVﬁf&%&an}lfagtuamg@Pm%We forms, such as

saljfy forms, fy.ee aghfndo %rffgplaée'i‘r‘feﬁt bege agre 9? Eéi«?r{] Srovide a

Phar maceutically accepta excl pients t and may incl ude
| ubri cawonsolled moirtlgasenditlid dung., Asdnvfcachaata;peﬂawe paigent s as alsmantrc ragegnt s,

di luents, and other non- 20acti redi ents, of .the.for n i ended
T T oty BRE R AE Mo gt et Smb RSP RE g seaiih g g or
rel easehkhn@hkQs), 9& 151@@ eﬂéd{gﬁh and spacedlapp Pﬂﬁt%fyeiléfgjth@m% 'i‘@d%e tifehe drug
formulation is in sem - sol ormin order to reduce the overall
vol une wfldupmef blsrdugstitmmmsatq lotheafulie t Héthemghese@meamtsethmszze apd ntlméeldefw ce,
acilitatin ant ati on S

omiis! P ETRSRERHAR: @ BSpREM &l T st B R 18, g
f or mul %xb&@la@yeémbédlhﬁéntsnﬁh 'dija@@etélfbf%e zﬁ)eﬁhfb' 1%8%%@@56&20%% ExcCARuERYO f Or
the same reasons of vol ume/size mninzation. In one enbodi ment, the drug

i s a hiwgh, sioh abbdtivegn graug25 Asr arsledhohed(di o, dridemdre partichlagly ‘tstwmlalbomtﬁ()
refers to a drug _having a solubility above about 10 ng/nL water at 37 C. In
part i cmra@nemgﬂ% Hi%s glntOﬁ@ PRgICHIRE eXagnple-rhe me@wr%lawg}g Ipmeter bRtyyges $howt t he

o 9, S 5, B0 PISSSIGLEL M B BRPL BSLAS 8PS, ool
reser VCUpl’erate’ﬂﬁrﬁ\ﬁmQ{]l boUiraIsie tHel Pufrades AN b tHROSEEObElarger. A smgle device
may have apertures of two or more different sizes. The aperture may be circular, although
other shapes are possible and envisioned, with the shape typically depending on
manufacturing considerations. Examples of processes for forming the apertures include
mechanical punching, laser drilling, laser ablation, and molding. The aperture may slightly
25  taper from an exterior to an interior of the tube, and the aperture may be created either before
or after the drug is loaded into the tube. The aperture also may be formed in an orifice
structure disposed in an end of the tube, such as a ruby or sapphire precision orifice structure
from, for example, Bird Precision Orifices, Swiss Jewel Company.
In some embodiments, the drug reservoir portion may not have any apertures, in
30  which case the drug may be released via a release mechanism other than osmosis, such as
diffusion through the wall of the drug reservoir portion. Similarly, a drug reservoir portion
having multiple discrete drug reservoirs may have apertures associated with all, some, or
none of the drug reservoirs, in which cases release from the different drug reservoirs may

occur via different release mechanisms.
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I n anot her enbodi nent, the drug is a low solubility drug. As used herein,
the term"low solubility" refers to a drug having a solubility from about
0.1 ng/ mMwoaoahisieve10 ng/ n water at 37 C. In a particulPar/usabromiezsht , t he
rel ease of the low solubility drug WD 2010/ 151896PCT/ US2010/ 040255 from

the drug reservojr . is edom nately or exclusively diffusion driven and
occurs via ﬁﬁ%@%&éﬁﬁgégégmﬁ%ssing pores or machi ned apertures in the
si dewal | of Ihf&eeehl%amfen% WRR o AlIaBIB nciiBithd, B8 S ViRiifg mAMbERRMRId&pbsedPr ovi ded

bel ow i n Exanpl e 1, which descrlbes the reélease of l'i docai ne h drochlorlde
nmonohy drvat e, in|thefepsatiunes (bas &) ragistdsotith the eperfudeMd cestralithhomatofyckasrafur e, a

nunber ture n ture n_ot her enbodi the [ug may
nave a i RO Fline, g RaBRRD bRt L AE B PR AL Sty D
for sul afued shfade NtV RIbE bF 2 dRBRESCEMBRNY Bbdvctof Withih B dpsRh@NTakd &nore

environment, such as its apparent solubility in urine wthin the bl adder.
I n one @&ﬁdﬂblﬁﬁiﬁm fﬁﬂfﬁé alsppnantcausice tipairodel¢ase fipmuengi apertirs. (I¥ed to provi de

pai n r%érﬁlﬁ fo?l%teh Fexaﬁ}p‘{é‘r 'f%%so%ab?s%ﬁ%ﬂ%@%é%ﬁ%g th a?”a' gesi c

agents, |na I ons ere use t he device

is usecboﬂ}&stie,lal ptﬂ?y(aﬁ)h[;&irﬂe) (o] @oly@@;ﬁbla&ﬂ@ﬁ@)ﬁd‘telttieﬁbrhigﬂdﬂblslog]'dmeniamiﬁl (such
anest heti ¢ agent may a cqcai ne anal ogue. artlcular enbodi nents of
t he de\ﬁS@éoleﬁtﬁ@L|qsléeé|hpad«?é@fi itk &%@’@ﬁ‘ﬂpl? ée%%ﬁaéﬁﬁ HeRhiade 8125 SARYVAdRst er, or

i ][YPXt Y15, BRE L RPLI RO DAL aflcrBbd fU@‘Pu@l‘i‘éaﬂBﬁ‘Nod%og?élé@%B‘?' nations of

erent am noesters are 15envi sione Representative exanples of possible
aninoanldes’Hnﬁmm@ébhmdhuamne prilocai ne, mepivacaine, bupivacaine,

articaine a aca ne sent at | es of i bl e am noesters
el o bean e R e < B B R R S AR S PR gl | oca
anest he&légir%st‘id’zigeﬁ%héh A URAKVRASESuRAH tHBYIRE ld(cﬁflfl«ﬂ @B&HI @9it o§ I%llrﬁen such
as a hydrochloride salt, to render them water-soluble, alth oug

anest hatriregordlyabenirthb bodseavityor fureen. BEairug fzmutajionanay doosist only of thel n

cert.ai n_enbodi ments, t.he ana i ncl udes 0 Represent ati ve
ol QTR ORT BB PR RRIER. eI AR Sy D B Rl e
ani | er igdi aoloBRNZAY uKed RBichE thxezbh t‘dh@? Aexth rORIMEO QY FYi sPecifib dh%rdbbéﬁf&ki

cl onitazene, codeine, desonDrphlne extronor am de, dezoci ne, di anprom de,

di anor gisete inciiidey éfp aliesaed edorms duehyasrsalidoisi fec agi ﬁ@ﬁ@x&%baseé@wp meht anol |
di met hyj t,h) @sn%éﬁﬂ%eﬁg‘%aﬁ@%?% Slablie %’:& nac&ﬁk glﬁ OWHR RSt a %1%5’5%81% Al

et hohept'azi ne, nDrp ine, azene fentanyl,
her oi n,lubwenoc oidcaoséty rﬂit;ddfﬁ@mmﬁbmnvbygkmsmpﬁbm aiones, dilsamne uidoibaenon-

ket benldone | evor phan | evophenacy! nor ph Iofent ni r.i di ne,
aziaigre 1%%?41@ ?%Wéleaﬂéten t'® lta%?gl.aﬁ e Sta %&Fﬁpﬁ@ﬁ’lhty’

na|buph»&§$ﬂﬂﬂﬁﬁﬁk9%ﬂa%gkﬁkﬁ&ﬂgﬂﬁ@ﬁﬁ%, nor | evor phanol , nor et hadone,
nal or phi ne, nor nor phi ne, nor pi panone,. opi um oxycodone oxynor phone,

papaver et umInpentfamot embodipiven dtodrog &yrnplheoo o mphanid qplhemagwcl foen in
phenoperidi ne,, p nodi ne, .piritram de rohept a

b oper asias sk MederrionBas bR eor B R GRT PR py B R sfascasihe
phar macRyick cRabilivatagG@plaakitien Saht Semi-solid form may be, for example, an emulsion or

25  suspension; a gel or a paste. In many embodiments, the drug formulation desirably includes

no or a minimum quantity of excipient for the same reasons of volume/size minimization.

In one embodiment, the drug is a high solubility drug. As used herein, the term “high
solubility” refers to a drug having a solubility above about 10 mg/mL water at 37 °C. In
particular embodiments, the release of the high solubility drug from the drug reservoir is

30 predominately driven by osmotic pressure and occurs via one or more apertures in the
sidewall of the elastic tube of the drug reservoir, although other configurations are possible.

In another embodiment, the drug is a low solubility drug. As used herein, the term
“low solubility” refers to a drug having a solubility from about 0.1 mg/mL to about 10

mg/mL water at 37 °C. In a particular embodiment, the release of the low solubility drug
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WO 2010/ 151896PCT/ US2010/ 040255 t hereof, and m xtures thereof O her opioid
drugs, such as nu, kappa, delta, and nociception opioid receptor agonists,
are cont ewpl2atoe31896 Represent ati ve exanpl es of ot h@cTaiseelabk@spai n
relieving agents include such agents include salicyl alcohol,

phenazopyri di pne hydrochl ori.de, et am cetylsalic I|c aci d,

5f | uf enf?%mhe B FTETEH 1S Pweala}r@fﬁ‘iwr Wﬁ@ﬁ@&@éﬁwmﬁ&ﬁ%a occurs Via |
certai ﬂn@%ﬁﬁéd?@d‘ﬁa%sm% B6red bpalaelﬁhed/%dm@k%\{h aR didewiiest thoclhdiratvd fthamat ory
conditions such as interstitial cystitis, radiation cystitis, painful

bl adderdrsgfmsqmynﬁ Apraysmatd i ipgavidaddreho tr Exarpplﬁtl’ gwlnncgl dta«trﬂ:gmlthﬁ rekgask i dney

st ones ecifi r_these canditions
ol oo didoehe bbb S BERNR e RRRTh by SRy (B FRRS TS| °T
sul gdexipdire, PENLBSHT ag@ﬂmf@y lof 86 ep&afés M CBRS:mbediRhRY theslthd Ax%) devd DVBO) ,
oxybutynln nltony0|n heparin, flavoxate, ketorolac, or a conbination

t her eofhighsr ok lod‘ﬁ‘é)?O lybidie sIn qnﬁ@nﬂmg](l@)t thegrugds Ssmalaiedfotigprveats appstantand/ or
to pro t he
e oo il SRR AR RRENS oL B, BASCAPLIL S RSP

ur et er dladfeent, such as to treat pain, urinary urgency or urinary frequency

15resul ting fron1uretera| stent placenent. Non- |Iﬁ1tln& exanp] es. of

speci fic drJgone embedient theimnlentalle drugelslisgyiderss isyse t%grovgemaabneé?fs
narngot iyGshe gntphﬁoﬁﬁéffﬁf hiths %UC [959 aft1B&  Sagents, and bifbitHiidds Hetdoy &l

devi ce can e use exanpl e o treal urinary 1ncontinence, frequency,
or urgdnn¥¢d|hnhmdmﬂQMUngﬁ1hmd0nm1memaﬂnahﬁvmeum@gennckmabnmﬁhdmnce as

wel | as 20tr be .used, i ncl nti chal i ner

Agent o acaii; 48 eltes Beintestt Sy PEY soSet ot ity Sl Seds 86, pha
adr enerigé gsvicAMd 1681 iHEIRM S elﬁ% ﬁpaﬁ%%ad&eay%ﬁis@smn Bi PhiiRhR th&RLt oNi n
upt ake i nhibitors, caIC|un1cﬁanneI bl ockers, potassi um channel openers, and

nuscl e Gashbiratrmns of Réfﬁrr@s@mmanuéesmwnmbe@tloms sfiditfedsheandingeserd are t he

treat ment . of ont i nence include.ox roni um
veraparvistinsit o ROMHAEE A bHS FLAOS R hdemiFe SRS b S FEREPS i e,
roci Vel’rhé}ﬁvac@in%nﬂﬁljﬁﬁfc@lhe ﬁﬁéalﬁ@mpwamﬁ@okd:préb%ntahfz@s;mntms shypessyRM n,
propi veri ne, desnopressin, vam cam de, clidiniumbromde, dicyclomne HCl,

gl ycopyantiapestess melude APesainc.aypesine, PiAPatacaipr e tIenide, Thessdagd| at e
or o g EALRSAREI AT Br L6 SEPARIAR AR AR A dey s Rl

Ianperuabner@Nkpﬂanr&myaKum&@Qﬂﬂmugmﬂanmcmmnapamosamhnukﬁqﬂﬁeéhﬁ@mmn

Shinyaku Orion, Fornenti, Japan/ltaly), NC 1800 (N ppon Chem phar Co.
Japdn) ARS8 (Zeneca Co., United Kingdon), and stiloniumiodide.

In anot her QHQQQMH%HEoghﬂ%JQHHQmQ%th%%Mﬁ@&Xwﬁﬁah% BB RERhBRe Uri Nary

tract cancer, such as ér cancer prostate ancer . Drugs that may be

used i rchmgkes afivpipidodgohsstsanelude alfentanil, allylprodine, alphaprodine, anileridine,

benzylmorphine, bezitramide, buprenorphine, butorphanol, clonitazene, codeine,
desomorphine, dextromoramide, dezocine, diampromide, diamorphone, dihydrocodeine,

25  dihydromorphine, dimenoxadol, dimepheptanol, dimethylthiambutene, dioxaphetyl butyrate,
dipipanone, eptazocine, ethoheptazine, ethylmethylthiambutene, ethylmorphine, etonitazene
fentanyl, heroin, hydrocodone, hydromorphone, hydroxypethidine, isomethadone,
ketobemidone, levorphanol, levophenacylmorphan, lofentanil, meperidine, meptazinol,
metazocine, methadone, metopon, morphine, myrophine, nalbuphine, narceine,

30  nicomorphine, norlevorphanol, normethadone, nalorphine, normorphine, norpipanone,
opium, oxycodone, oxymorphone, papaveretum, pentazocine, phenadoxone, phenomorphan,
phenazocine, phenoperidine, piminodine, piritramide, proheptazine, promedol, properidine,

propiram, propoxyphene, sufentanil, tilidine, tramadol, pharmaceutically acceptable salts
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agents, cytotoxic agents, chenotherapeutic agents, or a conbination thereof
Represent ati ve exanpl es of drugs which nay be suitable for the treatnent of
uri nary tweacplocamer include Bacillus Cal nette Guerin ( BCBUSI@EHOO#IES

ci splatin, doxorubicin, valrubicin, gentitabine, mycobacterial cel

wal | - compl ex . (MCQ),, t hot rexate, vinblastine, thioptepa,, 5mtomycin,
f T uor oUhSiERt ing @ef%w&ﬁ %ktfée,o d?)éhlqm)%? ARigstSuEh a5 iy lfaé’ﬁﬁs‘feﬁtﬁ’e%ndr’f%’égk’t%ﬂ

acet at gpifiy PERPRE Afhistf, |t @fFtdfplaRdsel ective estrogen receptor nodul ators
(i.e. a SERM such as tanoxifen), botulinumtoxins, and cycl ophospham de.

The drug mayRdpecsantpiiod oginplcsari@ther switablcpamp réliseing agonts dlchirizisugnagantsdy, a

TNF inhibitor,. an.anti-leukin, .or the Like, The drug al so . bg an

! mmunodbai it il 2o Ria e Mot s AP PP LRIV B0 er 10
TLRE agmfessital, ibhgrotinlthdbp@@nTBioni¥achRengodned Wi th a conventi onal

radi ati on or surgical therapy targeted to the cancerous tissue. In

still anot hdp ceridpgmbearments theglrpg detverndevageds ueed todicayindammaéaty devi ce i s
used tao i | .l Vi NG:.t: der. [
ur ot hir oS Bhy RS Al QI AeiB o Blnnt D RERBAb e AOGGIC. 1 ¢
ant i vi natthetisl posthairgiadltpain) betkidvey egesnt Naalimbigbracpichossecdd drogs for
treatnment of such infections. Representative exanples.of drugs for the

t r eat nEResesPdifpRTInClYAS lideraimgey 8lyrpseargRalycant (S ofHogdedtimsul R f | oxaci n,

of ligxaci i [ f Uf-ant o bGi iR iS hid fcillin,
R R s L T M R e B
doxycy ahitoreycimél, hemirdafavexatet ketoadacs br megmbiaa@mytbemept. pléorikeddelyistmes, the
cephal ospori ns, . and anj nagl ycasi des. 20l n ot her enbodi nepnts, the present

G o T Pe stk e L EabE i But TP B Sl SobFio8 SGEEL B nary st o
such as the 1QloaddeticOlar b'rhl%diﬁlent'?ﬁfér cﬁﬁ%ﬂ&l%y @ev‘%é‘eai%_k&ﬁincafssdlé{a‘ﬁgﬁ Wil thé he

treatment of fibroids include pentoxphylline (xanthine anal ogue), anti TNF,
ant i TGPlaagernsol GrRidral stehb guesas te sglenriou Sripaygagencyor usnary greggesyi ns,

sel.ective estrogen re t.or_modul ators, .danazol ;and NS/ .23l n various
ontod reny SO R AL NP AL N AT R S e Bru e s
one or trRatferdintdgde MchHuRSriRidal IBIBLIESs, dhrodtias ahd fhdnagopysidale, @dohgd docai ne,
bupi vacai ne, mnepi vacai ne, prilocaine, articaine, and ropivacai ne;

ant i cholthgier gi cs; antimuscarinics such as oxybutynin or propiverine; a

ones. that | act CorTE ASRRAPUGE b HoRLE I SRR T BRI R S S e °°

ant i spasapdnas of mgbudi, g EARAB gadreohSichcs medhnasodradl int@ninchat ud wollas t oxi ns;
ca aians;,ahBha-aﬁrenergicgﬁyt oni sts;. anticonvul sants; serotonin,

r edft akBEPHHAS-bPTUss $had Ry bedisehine q%ﬁWﬁl?hﬁ)@?ﬂgﬁoﬂ%ﬁ@ﬁsv@tﬁpqu apeptyr anti-

ant agonyj - 0 i g : : on

b1 adqer " nis ApdRt R SeGHTHE R ARl R, B e pR ik Hincih e

t r ansmiskibdors, @sotdeiaptdie dnhibitdReicakcigh chdnnel 18pelead, pCasdud2h26ét dRenet004) .
WO 2010/ 151896PCT/ US2010/ 040255 The possi bl e dhﬁg useful for

t r eat mee sClidelasydhi Remessatdve pammes uallr dsusy forfts trgptgrcst ok wo gener al

types: L hRs8edlindl 3 pastd [oTeT=T eI Mot o] N8 AP for treating
flaccid ﬁgﬁr8§§ﬁ?iﬁ§%%3@g95rﬁ‘%ﬁgﬂQﬁ%bﬂﬁﬂgﬁ?? fﬂgﬁgiug F%ﬁge ected from
t h@se Kiwyaratt atrophe, propaithadnte, witerodoentacnenoe adiknbuteoolndarrfohasgi, cerdditineisor

over acti LAY, Sodlcr, Low conpl L oje. el Lusar.; Buami ag.of Lhegg tyes o
dicyclomine HCI, glycopyrrolate aminoalcohol ester, ipratropium bromide, mepenzolate
bromide, methscopolamine bromide, scopolamine hydrobromide, iotropium bromide,
fesoterodine fumarate, YM-46303 (Yamanouchi Co., Japan), lanperisone (Nippon Kayaku

30  Co., Japan), inaperisone, NS-21 (Nippon Shinyaku Orion, Formenti, Japan/Italy), NC-1800
(Nippon Chemiphar Co., Japan), ZD-6169 (Zeneca Co., United Kingdom), and stilonium
iodide.

In another embodiment, the drug delivery device is used to treat urinary tract cancer,

such as bladder cancer and prostate cancer. Drugs that may be used include antiproliferative
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(antinuscarinic agent with a pronounced nuscle rel axant activity and | ocal
anesthetic activity), propiverine, inpratroprium tiotropium trospium
terodi | i 0200V t5e896di ne, propant hel i ne, oxyphencycl i m n@CTfusamox#i285 and
tricyclic antidepressants; drugs for bl ocking nerves innervating the

bl adder and urethra ée.gh, vani | | oi ds écqgsaicin, resﬁnif ratoxin%p

10bot ul3&ftith AFBKF AFSD ﬁpﬁ%&rapﬂ&w 485t Areecogdrnaioathaentt ReRTSSeHEYS engt h,

”iCtUrRkh&ﬁb&%?hﬁ?sw%ﬁ%hﬁ§@5e§Hﬂbﬂﬂ%€ﬁwQ&ﬁ§&ﬂ@bﬂhﬁmﬁ§ngmwagﬁﬁﬁﬂmﬁﬁpniStS
(bacl of en), benzodi azapi nes). |In another enbodinment,” the drug is selected

from t HrsdlusiametoGuetre(BEEnraveime, Gsplating dnxombisoe valuebicio, grmpitebingi ¢

sphi ncter defici.engy. | es of e s jnclude.al pha adrenergic
b oni srayecbotp B SR Wy R F i) QICET Garthefeld Pk, MifePhen: csoant s
(i mspr afitd8ycid, FBréurh@t, Yéuphelde, ai@th?asiﬁlﬂes@&%mhlu@ﬂﬁ@@wgsmol abdigedrug is
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the drug fornul ation can be nelted, . injected into the drug reservair in
mel?led for mM&IF GMPPEME. thedretilire deliNroy Acvighiy vehiorteer HBoyis9F 8ken i nt o

pi eces J.Q: i I { venent .
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modulators, danazol and NSAIDs.
25 In various embodiments of treatment methods, the implantable delivery device
includes one or more drugs, such as analgesics or anaesthetics, such as lidocaine,
bupivacaine, mepivacaine, prilocaine, articaine, and ropivacaine; anticholinergics;
antimuscarinics such as oxybutynin or propiverine; a vanilloid, such as capsaicin or
resiniferatoxin; antimuscarinics such as ones that act on the M3 muscarinic acetylcholine
30  receptor (mAChRs); antispasmodics including GABAg agonists such as baclofen; botulinum
toxins; capsaicins; alpha-adrenergic antagonists; anticonvulsants; serotonin reuptake
inhibitors such as amitriptyline; and nerve growth factor antagonists. In various

embodiments, the drug may be one that acts on bladder afferents or one that acts on the

efferent cholinergic transmission, as described in Reitz et al., Spinal Cord 42:267-72 (2004).
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In certain enbodi nents, the drug formulation is fornmed into solid drug
units that are | oaded into the drug reservoir portion. Each of the drug
units i s WO0x010/13189di screte object that substantially rePalfAS2@098028%ti vel y
i nparted shape (at the tenperature and pressure conditions to which the

delivery devjce wi.l.l. be exposed durin enbl st or age, . and
10handl i ng &Oéﬂf@r%%v%ﬁléﬂr) tFoafpET gt &auraﬁ?ltlg bﬁﬁ@@fﬁaa R

tabl et SoneQ)?lt\Jv@%&lereﬁ tyRQa@Ssc Bk %&H%Fsg%{&%uﬁ%eﬁﬂcwd@a Qﬂsthé‘sfeefopﬁéa?tin@' e. For
exanple, FIG | ustrates a soli rug tablet 312 for inplantation, and
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may facilitate |6ading the solid drug units in t devi ce. For exanple, the

exci pi eig'oslstsagsmoQ@rseb@eradmeﬂgmﬁgomstwtr@{ychm@ltw@wsmtst(gnwmmm,t t he drug

un| s can, slide th.referenc erlo he drug
- odsr iRyt B Fofier SEBad bl Tl BUEL ool Tl ;B IE S
t her apetilitating 8Ridd&f en@dggink $e.b Nhpha adehédicdintgohR (pheﬂtdslamn@ar be | oaded
into the drug reservoir portion. The excipients also nay affect the

ki net i cchobrergicgly Ip éflete%t@éherf eoRPdiment dhg dag istetastadsTay amesg aatisheljnggic

tard t
erbodt raars oty A SRRUMARCATES, Ferab i USRI VT by
char actaglopsie] eopotbmiteg, Iﬂ]’CL[@pﬁ’ll@’S@ﬂl‘dmanQ Swd Ibetfhﬁne‘.chel (c1ghen3 hiusdan@ss and

perneabi | i t(\; WD 2010/ 151896PCT/ US2010/ 040255 to water or urine, while the
ex@Vpi 8PMieb AR ¥k he drug units is primarily selected to pernmit

L?' Ihabl e Er oG Ben®hf @13 ‘&ngg%'nhﬁlah%hla (5)% aSRAtHY ndidid NGl KA @ nlolliBld vely
gh weight fraction of dru he 1 ndividual drug unit’s may have
essent ia@lchytrarihe st eltickrdscsdfdhe dangdran thensscovoit. hiatone embodiment, the matrix
material may be a resorbable or non-resorbable polymer. In another embodiment, the
excipient comprises a hydrophobic or amphiphilic compound, such as a lipid (e.g., a fatty
25  acids and derivatives, mono-, di- and triglycerides, phospholipids, sphingolipids, cholesterol
and steroid derivatives, oils, vitamins and terpenes). The drug formulation may provide a
temporally modulated release profile or a more continuous or consistent release profile.
Other drugs and excipients may be used for other therapies.
In some embodiments, the drug formulation is in solid form. For example, the drug
30  formulation may be a number of solid drug units loaded into the drug reservoir portion as
described below. The drug formulation also may be loaded into the drug reservoir in
workable form and may cure therein. Thereafter, the solidified drug may be broken along the

length of the drug reservoir to form the interstices or breaks that permit device deformation.

For example, in embodiments in which the drug formulation is configured to be melted and
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5fits within the device. In one enbodi nent, the drug units are sized and
shaped such that the drug reservoir portion is substantially filled by a
sel ect nuwbepioafS189sug units. Each drug unit rmay have a CCOIAS260080265ha

shape that substantially corresponds to a cross- sectional shape of the drug
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cyl i nareliggfiefy eﬂ&eefg %ﬁ%m | lcid lﬁt?s ? B TREFTY QYT fopett led Y
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| oaded, as shown in FIG " 3, drug units 312 substantially frll the drug
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shaped nin ouse ug res rVoi T Each drug unit
has a Qmﬁﬁsﬁmgeﬁvmndbyﬂbamemkh@hgeﬂmmespmﬁdﬁnﬂmsthe cross-sectional shape

of the drug reservorr each g unjt may have end ce.sh pes t hat
corPespond 18 atmiefcErd emﬁe@eear eafgr dize ot “BAirel gtwe*mheﬁ Hagsonr ug
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the line or drug tab may substantially f e drug-reservoir
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interstices or bre E cco qﬁt def ormation or noyenent of the device,
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flexible or deformable despite being |oaded With a solid drug, as each drug
25  excipient-free.
In embodiments in which one or more pharmaceutically acceptable excipients are
included, the excipients may facilitate loading the solid drug units in the device. For
example, the excipients may increase the lubricity of the drug units so that the drug units can
slide with reference to the interior lumen walls of the drug reservoir portion. The excipients
30  also may facilitate forming the therapeutic agent or agents into a solid drug tablet that can be
loaded into the drug reservoir portion. The excipients also may affect the kinetics of drug
release from the device, such as by increasing or retarding the solubility or dissolution rate of

the drug units. In some embodiments, however, the drug release rate is predominately

controlled by characteristics of the drug reservoir, such as the tube thickness and permeability
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unit may be permtted to nove with reference to adjacent drug units.

An exanple is shown in FIG 6, which illustrates the drug unit 312 having
ci rcul ar wbabvioaistisobaces 326 and a cylindrical side wall P828IS200©$025% he drug
unit 312 can be aligned inarowwth other drug units 312 for Ioadi ng into
the cylindrical u .[?e ervoi.r | unen 3$§ as 10shown.i n.Fl CE g . \When
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f 1 exi bidrig.y of the device while limting the volune or space within the
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FIG 6. The tablet 312 h d di th d f
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the outer dlrnensmns of the drug units are smaller than the inner dimensions of the drug
reservoir portion, the drug units may have reduced contact with the drug reservoir portion.
Therefore, the drug units may be loaded using a flow of pressurized gas at relatively lower

30  pressure, as the flow of pressurized gas may not need to overcome the force of friction.
In embodiments, the drug units are shaped to align in a row when housed in the drug
reservoir. Each drug unit has a cross-sectional shape that corresponds to the cross-sectional

shape of the drug reservoir, and each drug unit may have end face shapes that correspond to

the end faces of adjacent drug units. Thus, once the drug tablets are loaded in the drug
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10reference to FIG 11. The Retention Frame Portion The drug delivery
device may include a retention frame portion. The retention franme portion

i s associwDedionist8®6t he drug reservoir portion and pernm PETUSR@EOM40285 t he
drug reservoir portion in the body, such as in the bladder. The retention

frame portian may include a 15retention fra t s deformable bet ween a
el at | VIV SRS PSRN dEHeABICIs T TS U%T@vél?%rdm Jeer¥ R yeth For
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f Sili k,
e S
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rom a superel astjc all oy, ch as ni t| nol , and covered in a pol yner
co .ng}ﬁars@v g@}%ﬁﬂf yauoudey iligdfdcanisbind TUgTetPAsE e acteristioe enbodi ment  shown

in FIGS 3-4, sfn'ﬁ@ eﬁﬁb&%én%tﬂer urddark el e t%ﬁtahﬁ shhi&, haneed from a
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r et ent iconvéntianel drugtblcdslBat tahd ohbd sdmom;lnd spuadt @bt dag 1mhteataly b@bnihbnctulgh
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On the other hand, the drug units may be short enough to provide enough interstices or breaks

25  so that the device can flex or move along its length. In particular, each drug unit may have a
length that exceeds its width, meaning an aspect ratio of height:width that is greater than 1:1.
Suitable aspect ratios for the drug units may be in the range of about 3:2 to about 5:2,
although other aspect ratios are possible, including aspect ratios that are less than 1:1, like
conventional drug tablets. An example is shown in FIG. 6, which illustrates the drug unit

30 312 with a length that exceeds its diameter.

In embodiments in which the solid drug tablets are designed for insertion or

implantation in a lumen or cavity in the body, such as the bladder, via a drug delivery device,
such as a device of the type described above with reference to FIG. 3, the drug tablets may be

“mini-tablets” that are suitably sized and shaped for insertion through a natural lumen of the
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10pol ynmer material, such as a silicone. I n sone enbodi nents, the
retention frame lunen 310 may include the retention frame 314 and a filling
mat er i al ,weuetv/#s89%a pol yner filling. An exanple filli ngPERiUS2018I040285 a
silicone adhesi ve, such as MED3-4213 by Nusil Technol ogy LLC, although

other filli eria be used hef|II|n mat erj al ill the void
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exanpl &ndiths 4 bdild Qg P& haalks mytamalwlﬁ@néamhpsﬂa{a@ Haeﬁlg%a %&ei fralErel UMEN
310 about the retentl on frane 314 and cure therein i ng

mat er i aklattugly pegacer fldtend endertage thit is hé)stﬂmu@breémldmmlr | unen 308 to stretch

I , fr
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and may be omtted Wien the retention frame is in the rel atlvely

expandedoshbpand abauh 3 dgmmy d hegningtbidh dbdbashionethi extedos alengy sgle faere

devi ce y n from
the. bl ATdLr opite Br SRALE 71 0 i O R AP R SR IPEN R RRUURAAT, &
shape, 4fiaim.aShd frabaltpofaicesblsthapelse whoihvan aboufF RGBS, Erdb@ditherts of bedidiévpce may
occupy 25an area suited for insertion into the bodci/?Fs such as through the

wor ki ng2Rpta e pySImBaepsthodeiimakiag therame areﬁ’e}@hﬁr gitddslayf withe el asti ¢
W g Cal'gﬁ?entc{e‘?oﬁﬂ%'ﬁe to function as a spring, deformng in response to a
conpressive | oad but spontaneously returning to its initial shape once the
| oad is reniMeRetd@tmnguhme®ortooat i ng may nake the outer surface of the

retention frane, rel tlvel .snoot h d soft duci ng. i tation of the
b adder Cor ' o EaRPEITucTBRY BeRl o 8ehaon FRE pidionn The B tndrrid cumes
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s rral | erpoatnmnethelb@dyasmqlngasan torhlaldet. aflercteation frammrtmnernpy wichee ashape is

Forlde anmmlsgp o AT bl D0 b0 aTRb Sahint R s Bufay 00 Ve

cont i nuedelcpfrasmeeﬁﬁp@ NFéheaBIpRY, ﬂerreteﬁﬁd}e&arﬁmfakya@turanohssméﬂﬁueraﬁbeiy al |
three of the arches resist the conpressive force. The resistance to

conpr esEPwilcdphangemge br erngsaiediid @eurﬁl@m%x boyvargefileseanefer Bisgtien pie es

overl a |
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form having a enou spring consfant to ret 10 the device wthin a
body caatheter os uyshosaspet, Hb fdhaddench d\rdsulg,hhermﬂuﬁms franteefnaﬁhaweam dstiused, or a

| ow nodul .us erial, such as pol yurethane or, siljcon eC|aI when a

| ow. modiriban SRy paof rinedan RS Gea AT Fufr s s R oo Sodich et or

and/ or rghapQyloadr-RbANIsHSR @he@ pfhpragteao Ba&@@&oﬂﬁgumwﬂw 1%1%9?@5@”9 woul d
significantly deformunder the forces of urination. For exanple

r et2ént iagpidpntahexprrsion; Qféhmdl@mrféoro thatordey unidercixpgeted éwtdss Fos pxarr@pls, ther
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Ina preferred embodiment, the retention frame includes or consists of an elastic wire.

In one embodiment, the elastic wire may comprise a biocompatible superelastic alloy or other
shape-memory material, such as a nickel-titanium alloy (e.g., Nitinol), a titanium-

30  molybdenum alloy (e.g., Flexium), or a biodegradable shape memory polymers described in
U.S. Patent No. 6,160,084 to Langer et al. The elastic wire also may include a relatively low
modulus elastomer, which may be relatively less likely to irritate or cause ulcer within the
bladder or other implantation site and may be biodegradable so that the device need not be

removed. Examples of low modulus elastomers include polyurethane, silicone, styrenic
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spring constant in the range of about 3 NNmto about 60 NNm or nore
particularly, in the range of about 3.6 NNmto about 3.8 NNm Such a spring
const ant wayolessdii eved by one or nore of the foll ow n§Craskeioguess
increasing the dianeter of the elastic wire used to formthe frane,

increasjng the.curvature of one or nmore windings of the elastic wire, and
dd ng DO 6AAT TR g gty e b dafd) AP b o herses i ek s b Eetes, “or
spi ral syi@f a bRRofpAMBe p@wnﬁa}éac@awém%g @brnfe@ HdrgBhAbl A8 ofsAlcofxanpl e, the
frame may be in a curl Configuration conprising one or nore |oops, curls or

sub- ci melhescthags, styowe thermBopdaspl skstantenroligh, BooflerIGlley, andPsraifilcks may be

connected linearly or. radiall may tur.ndn.t ane or ter i ng

directi ons, TRy Sl BeyheimsTehekl ERG S, s FEFReRio TrEt P W Ve nay be
adapt ednélQd@v@i thstid whiteS6Eoihdd fréthaQp&BRsSECAI0Y, Atth oS WathodsinBYoketdt sof t,
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frame rieelaneiroatieg L0 sedfeasor sihenne sheatle| Bisnibarlyoipathe crapedimgatishonngn

t wo- di i ghal, O - - Chi ' onf i e} [ anpl es
' hroue ok e e AybR SRR aCa) Q0dle RO ALY BrlbblbRiSHEMor W T S
or ci r cdsestinog dnlisurrclieizd thyalic wpik A24lof thb ects@ivn foameivinfear3d 0t which €sms a
over | appi ng.or not overlapping,§andzépined together at 30 one or nore

rag@

connecthR§CHs sheath ahpd the totgntigy A dpun-thhuald 33hmex be foned s ai n
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drug rggﬁbgof? %ort%onacan ﬁnc'ude a coating or a sheath, which may be

subst ant i al |Iy sompembediniants, hewateetioroframe lahén/E lymbesslyde tine@izEngon Gramat er
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consta ng ot h . 10 _achiev e release rate. the bcoating.or sheath
oy Sc o e ARG, FEP o R e e el E SRy op b REBR ISR sheat b
nay be frghaluimegly 0Wbotahdtcintioh frav Y 4iafd niycduRetsreis | T filsingpeaterROS ti on,

| ocation, orientation, and materials, annngpothers and conbi nati ons

t her eofmayrgAereths tandenaysifdhadagirergsvosrlugie adh o seajchodons: oU vaisdPrap6ivy
differ ea%utpﬁ{etﬂeéaﬁﬁor?ﬁa&lé‘%1%%‘/1&11%%8?%11%%%%%@ {»}Iﬁ?&é‘ﬂ% 515?%% ATl OF

di fferent drug reservoirs housing ne or feren

10f or mdrihtatios withnrefoases to thewbteation fiemelB Ly Tieskilivigintatgil i n ne&s§ady,med from
silicogf t ubi ng, an_exanpl e coating may be forned from paryl ene, while an
exafipl °§ﬁ¥§$ﬁn$ﬂyyﬁéoﬁﬁvﬂ%d from a pol ymer such as pol yurethane or curable

si i cone, oryRBOIARLCHIAFAIREN RIS CRRLLISARInRISRIR ARSS Hlcdiggwn in the

art. In sone enbodi nents, the coating or sheath may be positioned on the
t ube behwgsrhowe reRBGA.ndartdid thy ddviicwensgpodchpy a wprcehapeg meatnsngs shitaligh t he

15 tube adjacent .to.the end,can. dri t hr o the portian.of the tube

¢ over odmpste Rty dn D Eade s dndBie b8 i B ot et e e

i sol at i RBfiRsheicaSitdtds Ot QbndaiQl MapG UBNRN FIESsheat 4. thESQIR] BapbabPs are
814 illustrated in FIG 8A  Coatings and sheaths, and equations for

sel2éct iangreassitfed &yilggestionaint e bedy, seeh dsthough tiraverkingmbienad af Ron No.
2009/ 01 9§33. n_one di_men vi.ce .incl ud I

oo o- SORREBbeRURC T T8t PUREbes oGCTRuE it R R pBler Bh et ng
(e. 9., dpying-dedytniif@mi rdgpodse fol AVNYFERPM) o bilt Beord@botsly Botuming to its initial
shape once the load is removed. The polymer coating may make the outer surface of the
retention frame relatively smooth and soft, reducing irritation of the bladder or other
30  implantation site.
A retention frame that assumes a pretzel shape may be relatively resistant to
compressive forces. The pretzel shape essentially comprises two sub-circles, each having its

own smaller arch and sharing a common larger arch. When the pretzel shape is first

compressed, the larger arch absorbs the majority of the compressive force and begins
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medi cal practitioner as part of the inplantation or retrieval procedure. In
one enbodi nent, the tube is constructed of a material that includes a

radi o- opawj0eofoisigds material, such as barium sul f at e or PEMAISAEN0/040255
radi o- opaque material known in the art. Silicone t ubi ng may be nade

radi o-o ue by bl endi di o- opaqu ers, such as barium sul fate or
anot herdeuEing. Gyl ithapRiush CORPEFHE e Iscashss Ry cuer-eRE SERIEHY! tygelf

radi 0- GRRYWE HBL G %m@'ﬂ%‘%oﬁﬁ%es@ﬁze%&@c Thé ?éils‘{ﬂnwtot élﬁnﬂr@sisf‘dﬁtdf%b ddaqe. For
exanple, as shown in FIGS. 1-2, a platinumwre be wound about ends

of the aslaaghdleingaascsxmee tredwooubicidlcs nV@rlﬂpommdmggmdﬂap@andlvoml@ of)he r asound
i magi ng, may b ed. Fluorosco may.be the preferred nethod during

depl oy_%jgmc_}\éra%ﬁ}ei%i?fgiler 8?n¥liaﬁ§ dﬁ‘&ﬁngg%}%abl e device by providing accurate
reals-ti me i maghibgdhendOinhehipotictrétontic iaaE b&ﬁ{)ﬁé@h aRh&fe-tbBRoEeMh@Ball thet he
practitioner performng the procedure. n one enbodi nent, the body of
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devi ce tb[ﬁﬂ@frafuﬁ)ésl@mmgteflﬁgﬁ&gﬂadﬁert he dr ug formulation. WO

2010/ 151896PCT/ US2010/ 040255 One exan‘ﬁl e retrieval feature is a
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devi ce dofistRRsl iR 88idhthe Rembhardes nlﬁeﬁltﬂr%rﬁﬁund%‘f‘%e%r&@@f $idakiog, 1 s
positioned in the urethra in a ocaglon that is reachable by a physician.

In ei t Har csample, ﬂlheetd@mndeam@mabmd@we@r fnoogrwirisengs @uitsewutais engagi ng t he

stri.ng to e device.thro t ur et hr In,such enbodi nments, the
o dand shRiPiton’ BER SRSt I Rt Bt h B bR e RRROBL R et '
during sphigg pedstae irdthe Iriﬁgle@mtamutgm/rﬂfb dbbb%o Nyqudlﬂim@?amcmﬁlysﬁlrth@g I's
sized to be wholl |anted in the bl adder with the device, Iin which case

t he st rpngf dfabppg fl @i\%@ tp gbeitt BrigNARd Suees HITHG cOREarfadyCe ahidee by BB BT adder

or oot RRERT R oR ki M o R Th Gk RARE v Bidpforl A O iy PR B ik sCOPe

m d- porfrarm; mlfreetsh% thig Clg'vﬁbafd (vferny ot bibey ivirelingshef tickealagie wiey ahdhdtingon it sel f
as it enters the renpv nstrunmen he urethra.. Fol dj at the
m dOporadidienpayingwes é%i%ﬁe E“é&’lrénéri‘ef"ﬂ iBgu GO PT WIS %féb? gfé aavhereased

at | easa,tmﬂn%?ro? b&ﬁ@?atfoﬂ? ﬁéﬂ*@;aﬂl lé %&P&?ﬁ%m@ Beﬁf@ 8. rdtf&nv"h' ch the

string 1s attached to an end-portion of the drug delivery device, the
devi ce auenprismgenk ot oorhoge phdy mesub-stdge Assshbtvn in Examples A through G of

FIG. 9, the curls may be connected linearly or radially, may turn in the same or alternating
directions, and may or may not overlap. The ends of the elastic wire may be adapted to avoid

25  tissue irritation and scarring, such as by being soft, blunt, inwardly directed, joined together,
or a combination thereof. The frame may also include one or more circles or ovals arranged
in a two-dimensional or a three-dimensional configuration. As shown in Examples H through
M of FIG. 9, the frame may include a number of concentric ovals or circles, either closed or
opened, the same or different sizes, overlapping or not overlapping, and joined together at

30  one or more connecting points. The frame may be an open-ended spiral, as shown in
Example N, or a spiral having closed ends.

Other Device Features

The drug reservoir portion can include a coating or a sheath, which may be

substantially impermeable to water or relatively less permeable to water than the drug

28



enters the renoval instrunent or the urethra. Thus, the depl oynment shape
al so may be 20 considered a retrieval shape in such enbodi nents.

Enbodi merwe 20fo/1se896i eval features are described in U S PPatUSae10PBwizks cati on
No. 2007/0202151 Al. In these and in other enbodinents, the device may be
retrieved usin conve ti.onal endosco Lng instrune suc S
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wal |, o e‘éﬁﬁgé&@e&%@%% eﬁ d‘?f’i‘d 85386 %bl?éé’nﬁh% bod/Giowed | - As shown

in Exanp es astic wre nmay also be positioned within the
i nterior of Ihlvactobedisgppohid Mldaymaummt loak cmla radiy-opadqid Iidrﬁxlih diheructibe i nto
mul ti pl e conpar The. web may be perforated 15 or ot

ments.
nortc orP if3iidats ‘%‘&PCPW&PT YiRwi Y RS IMAEENS O TRuoReRg AR & it MWQGWYé‘aC h
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ar e segregat fromea ot her formdiffere reservoirs that may be

sui ted th@tubhqﬂ azhnﬂguded ofer materidh thgt hourded ealtaqunspaqi[hﬁllwabatﬁayl feehfasr med from
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por o aB P PRy B R ARG afer o plendl FipBh e he e RUSPHE e EALSGRown | n 20
Exanpl gfad¥rado- cﬁ‘)ﬁﬁlué)by sleﬁdlﬁg axfid-6p %&ﬁlmy s a@%ﬁﬁﬁh@hﬁﬂte% hiothdd tiple

t ubes, extending al ong or between %%e tubes. The elastic wire may be
emBaddeditilic matasiahfdyriog themroeassing htic t}ﬂ@ngs Th@gﬂdtmepaqm mmtqylaé aldp sy drce

tubes. The fubehy v gld, Ehecspue.or o Lehenty diteds fof nuhat,ons and al so

may be ¥ B er 108 such as
mat er i al19 rhdiabe ‘ﬁbﬁﬂcﬁ[bohﬂetﬁl@ rombﬂdshb WviteOl Mranaeooére@tﬂwioomm«ﬁig@at@ﬁalbodi ly

flutds. 112. Ultrasound imaging may be used. Fluoroscopy may be the preferred method during
deployment/retrieval of the non-resorbable device by providing accurate real-time imaging of
30  the position and orientation of the device to the practitioner performing the procedure.
In one embodiment, the body of the implantable drug delivery device further includes
at least one retricval feature, such as a structure that facilitates removal of the device from the

body cavity, for example for removal of a non-resorbable device body following release of

the drug formulation.
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251 n ot her enbodi nents, the drug reservoir portion and the retention frane
portion may be the same conponent in sone enbodinents. In such cases, the
devi ce nmawocomprsigde a silicone tubing formed in a confi @gaTAtSR@0/0b@sF Ng a
sufficient spring constant to retain the device in the body, as described
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plugs conventional endoscopic grasping instruments, such as alligator forceps, three or four-
pronged optical graspers. For example, if the device has an O-shaped or coiled portion, the
25  removal of the device can be facilitated by those grasping instruments.

Combination of the Components

The drug reservoir portion and the retention frame portion are associated with each
other to form the drug delivery device. A variety of different associations are envisioned.
For example, the drug reservoir portion may be attached to an intermediate region of the
30  retention frame. The drug reservoir portion may have first and second end portions that are
attached to an intermediate region of the retention frame. The end portions of the drug
reservoir may terminate at the vesical retention frame, the end portions may overlap the
vesical retention frame, or a combination thereof. FIGS. 1-2 illustrate an example of one

such device 100. The drug reservoir portion may be oriented with reference to the retention
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25havi ng an outer dianeter sized accordingly. The foregoing specific
configurations are nerely possibilities of the type of devices that may be
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wei ght of that drug in free base form n one enbodi nent, the drug
t abl et web, mvich minapar600s ty tules ighet mdktipdy. conrpagimentst eihcerdcbemiobld pasfarated59% or

nor.e of the weight of.the dr ablet is drug,. with the .renmminder of the
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and t heliffaleheperimosbilifyad @citdr@r urine, depending on the embodiment. As shown in
20  Examples M, N, and O, the elastic wire may be associated with multiple tubes, extending
along or between the tubes. The elastic wire may be embedded in a reinforcement area that
joins together multiple discrete tubes. The tubes may hold the same or different drug
formulations and also may be formed from the same or different materials of construction,
such as materials that differ in permeability to urine or other aqueous or bodily fluids.
25 In other embodiments, the drug reservoir portion and the retention frame portion may
be the same component in some embodiments. In such cases, the device may comprise a
silicone tubing formed in a configuration having a sufficient spring constant to retain the
device in the body, as described above. Also, the drug reservoir portion may be wrapped
around the retention frame portion, one or any number of times.
30 The embodiments described herein may be combined and varied to produce other
drug delivery devices that fall within the scope of the present disclosure. For example, the
drug reservoir portion may be attached to any portion of the retention frame portion in any

manner. Multiple drug reservoir portions may be provided, a single drug reservoir portion

may be partitioned, or a combination thereof, which may facilitate delivering multiple
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device may operate as an osmotic pump that continuously releases drug into the vesical over
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30  tablets” that are much smaller in size than conventional tablets, which may permit inserting
the drug tablets through a lumen such as the urethra into a cavity such as the bladder. An
embodiment of a solid drug tablet 312 for intravesical insertion or other in vivo implantation

is shown in FIG. 6.
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enbodi nent, the binder is HPC. An exanple of commercially available HPC is

Kl @ée(r) ( Ad93| reeferrd Pmbegjmont, tidedragabects include lidocaine. A drug delivery device
having drug tablets that primarily comprise lidocaine may be wholly deployed in the bladder

of a patient in need of treatment for interstitial cystitis, neurogenic bladder, or pain, among
others. Other diseases or conditions may also be treated using this device. In other
embodiments, other drugs, alone or in combination with lidocaine, may be used to treat
30  interstitial cystitis or other diseases and conditions involving the bladder.
In making the drug tablets, the drug and optional excipients may initially be in the
form of compactable powders or blended powders. The drug and optional excipients
preferably are selected to be capable of withstanding a sterilization procedure without

undesirable changes in chemical composition or physical characteristics. These powdered
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The |u brvagztt ofoominerst 1oaome omgss,itbecxcipiais huddtugs achblasled ahd gbmpmbedul ar

wei ght form.of PEG and in sqnme cagses the | ubricant.content. can be

b1 e 115 EG RELSHETRIE 1 BRI GHE: TR PRE00D Il caU R erfbodi ment s,
the drygpGQRt @R boHhaEa6RBRdipibiiBa@be QRS hokadh foAR tanh&cPRWILSUk ALt ween
about 85%to 95% of the drug tablet by weight, such as between about WO

2010/ 150 $QBPCTProS2ti@y h40256maR%cdnd about 96% of the drug tablet by
wei.ght, and .in_.some cases_between about 89% and .about , 92% of .t he  dru

tabPet by wdlQHET CHisE Ty ROt Y of srrRih I QPRI b 19 o 100
of the idrmgutiablses, thyewaiightcontehiGiaypmchet betin Gik@tand Wiakitaah oTHe BidRf the
drug tabl et by weight, and in sone cases between about 2.3% and about 2.7%

of the TR wHBI@inCEPsGthasiuhpartiahnsize hpore frmademelehe dewriablehsthile the
bet Weerlu@g%y{ 532‘)’{%4 %tr%é%)g%cﬁ@:%ﬁ%evg&b&é%b?& ﬁpé{ céé\ﬁg&%ts o%ﬂﬁé‘mﬁﬁuf‘@&gﬁﬁ n about

4% and a rug y wWelg I'n some cases en
about Sppimandusbgtic tBbIbGhDrotdse. Hotigkaigidd, efic dryg weiydietcombinddheisethe

e diments, the drug caontent can be granulated with the bjnder, such as
V{TEZ%H Eﬁ@%&?ogmaam T %,grﬁ@%@r%@ﬁﬁ@ggﬁw riee b@amt@@déﬁ%reavlyn@ ended
Wi th tQ%n{gdﬁﬁbﬁ%;/f@%@%séﬁs%gé&916%9 %EH%FIG DR td ﬁl@%ﬁ%&%&%%d iR solid

(s
tabl et s. er configurations are al so possi } n one enbodi nent,

t he bi nbigrresdisfiont giagulatmg the drcpwph diediipder; the vhigethbletsa teheardifasgurednt ent

may be dry blended with the .lubricant and the resultin sition may be
bl et d P FE QR BORBREUCIYRET i St e oo TR BHE B ont ent
can cong§uitddits faRPa ol 0N L eaad AWing A%ULR mhMFadid8 £0068N1n Rehwaig@hthe such
as between about 91% and about 96% of 15 the drug»content by wei ght, and in

SoRE caxewidnét mexhe BbdHtPoYRes arlduabum, dgunding ohdowr the cxapicriis thhe wei ght .

The lubricant, gontent can c ri se.a . jupri,cant. such as hi gh cul ar
nor gt TP ired e 0% b e BBP bR be BinkEABBR L hy BE o 3y pP eI ¢

conpl etrgixyd hothree dfugosn Plotatdnangis spretedas BEG 8aB0dinNntesMadthy®lof, the

| ubricant content can conprise a |ubricant such as_a |eucine, and in sone

cases tmekingippolicdius sbhetart dassripad indpithey deteil dslepy with rgeardionkke. 11.
The excipient content is selected so that a suitable manufacturing process can be used
30  to form tablets that are suitable for the intended use. Particularly, the composition of the
excipient content, the characteristics of the excipient content, such as the quantity, solubility,
and moisture level of the excipient content, and the mode of incorporating the excipient
content into the drug content are specifically selected. The selected excipient content permits

compressing the drugs into a solid drug tablet with suitable compression and injection forces
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20from | euci ne al one. FIG 11 is a block diagramillustrating an

enbodi nent of a nmethod 1100 for nmaking a solid drug tablet. In block 1102,
a drug cowmbento/ame6an exci pi ent content are conbi ned i nPCTAISC@P®R5S | on of
ingredients to be tableted. In block 1104, the conposition of ingredients

is tableted, In emb nts in which the solid_.drug tablets are desi gned
for usénfivithoyt wgfué%ﬂ% EE\@WW@@G of e TRARYERS e BRI GYER t B
referengge taf?d 516@ TBe sél&‘?edj&é%l&ﬁl%ﬁ'feﬁt AFoonSlities bakihet ﬁactfoﬁ%rf Y @ugui tably
sized and shaped for insertion through a natural |unmen of the body, such as

t he ur dabletaby weighie doonbetbadiowat, Wia drug ¢fbdete fromed avithl t@@ S@ected excipi¢ng sone

enbodi nen bl ock. 1102, t act i ient co and the e i ent
cont entoReB Bl id Plmebite R Sl bTRR BHETIBCT PG Reufos 5 TRRFERCS, *The
contsentascopaficroR$ Qeddbnabild GG He s Bigbropridic ﬂmlmjo@}tloa ertlnle afealed rbite of her
enbodi nents of block 1102, the conposition of ingredients is formed in at

| east tadgiiseion arcstablpoa th miepded eryironmegkin viro, Rad arovideibe Faqghcdfrughe
active ent is agglonerated into particles of increased size,
whi ch e{Jrefe%%ceggmﬁreg{r%% 1,9910% ‘erred to as "granules.” The active ingredi ent content
can be aggl dmabmhmlmdmgeﬁmyh@émbﬁtdomnpmaﬁesselecswslsns% oet granul ation,
dry granulatlon fluid bed granul ation, WO 2010/ 151896PCT/ US2010/ 040255 or
a combiaty %urﬂweraép@%}d/%%ﬁ@d@}?e?Hﬂkgﬁéblﬁtr@gé}wewgﬁ lgsolebdithPent such

as 1@ b'd?&%fut 89cﬁ£}’a'$t@h§tﬁ9 \%llﬁ‘éh #Fddn 1?hc't1819 tﬁé‘&tnfc ﬁa[#d Ji\}ﬂ%t‘?all ar ger

particles reduces Its surface are as a antageously pernits
| ower i mhatahteristi@rcdlthe dg irgicanir mopbeait (nge dednitorialtaallsetictng dfitiee eastiposi ti on

in bloc 04. econd sta t he granul es are conbi ned with 5 any
Formi it it ERES PR e PR e G bR e For examl e,
the granul eg,¢anicifr BhBogiafknW i e&%{én@sam&lﬁd@a waldi 85 luBK WiRicEBAPa Wateng a dry
bl endi ng process, such as in a V-blender. The resulting conposition is then

t abI et edlible Isbvedat. 1Wﬁr Solu‘ble emmlm@dlllm@ﬁs@ublhzmn(ﬁf tlnehémgxdql@lze mivocont ent
l.udes a |ndenrg é # i 8 Pl ?rn ?thlsedtr L e, flrst

st de to>giPRRNI B YR gl oy é %ha%ﬁ ¢ e PR A SRpaF TP

10i ncr exsibns iszdhe tRaIGvillet EluPhirelaane ofidide bea aﬂ@&mw&ytdaelcs o€ Qi&dyﬁé age after

t he granul es have been forned. Due to the granul ation of the active

i ngr edidsptribed hewitaboye. r Bxagmnl e fisubiaRlp. vertergiohls bipders indlwslci cant nay be

needed, t he
Final - PaRADTry ARl LE VERRE by RER R pol e nPEBB FPE G AR Bnt e

| ubri cantided Q]EE@))ta Iﬁ)ﬁ(ﬁ(ahier thlydrok&Fﬁopdelthodé (/HB@)Mbdres bmgbusl &r donebilnitioder ]
content nma e a po rasou or ex the drug, content can be
. pOnddhorehla gl ahistibe th?rﬁotyﬁ?eala 18533%1%1&@%%3 B | B‘gﬂe’

gr anul a0 REAERSBri ARG LOGu ARl SUIGH AN E So it RErfHmBtENdRH WL the

| ubricant to formthe conposition to bl eted. Particularly, uid bed
gr anul &E@nOgt hindsrspnd Jidirevaniis ntyotche baosddy eithangloadioe nt comuhmzetm with thebed

using fl |d|§§E Iat|n t he .active ingredien t 20, by

oor ayi ol Bt HABP it PronaRAR . Sl derebelier BRUCHAE dr yi ng

t he grqnuh@ah%%aﬁﬁwﬁ%add%ctnlaﬁcrﬁsﬁa b@AnEPAIvEr € content. Hovvever ot her
granul ati on proceSses may be used. I n enbodi nents in mhlch the active

i ngdedi ent dontparticubsiepbodiecntitbiobiaderds ngddouh| Ravidpac iphighlydidbeseve inhe

dlent ont ent anulate er. of

ﬁgﬁlln\e/:(rasl ﬂ%g?el?f Mow valumes, e\ghl ﬁr%ycﬂb[at'e? ) atng'g Sofj dncsrg %ab&'er{?aw BE AR Ph%la‘gleie?r Elg‘h
I ncr easdoAgentfatior oP@ks. CPcﬁfl@dnéEis inmbmldﬂy Suifed, foﬁaggb@aaﬁﬁglmgggsmg abt er

€0 rrpaCtelxnglpleaQ gvefc !gl:élllrlglatt;oer(lj pl%rcgsguwﬁltclhcr)r?ay r-gcrill?ce the amount of lubricant needed to
form the drugs into a solid drug tablet. Solid tablets made using povidone are often hard and
30  non-friable. Povidone also is generally soluble, which may be particularly advantageous for
drug tablets that are designed to be implanted intravesically in a drug delivery device, such as
an osmotic drug delivery device implanted into an aqueous environment, such as found in the

bladder. Povidone may facilitate a reliable dissolution rate of a solid drug tablet, and may

enhance the solubilization of a dissolution-limited drug from the drug tablet. Povidone also
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results of these studies are described wth reference to Exanples 2-4
bel ow. These studies generally show that fluid bed granul ation may be
parti cul awbyowuistsdd f or granul ating an active i ngredi enPCIUSkOIA®402580Ccai ne
hydr ochl ori de nonohydrate powder using an excipient such as an aqueous

sol ution of povidone. 30l.n such.enbodi nent.s, an.aqueous, sol ution of

povi dorf@leraleshppgsy n B apd dsSehle %%&ﬁgogﬁmwm%woﬁ%@r PRBHNAC 5960 w t 0
about %Wu‘lﬁr%ﬂt@&@%r ifN6sioh Redhubdafal 0&ikdifdr ifjfadthtidndh 28do1Rgshr. t he

| i docai ne may "be heated to a target tenperature. The target tenperature may

be in theidoangeoads realbstnt todoterastiabpith i60ic drugsastivesandthousald3 Rayiddseus 37 C.
Once the Jl ocai ne ha t e Lar erat t | uti. can be
copti ed e ht Bl S anSRENA I 1 et PR Bap s Al g o Rbou
15 g/ mpovidone vithSa RBAULe i 1K Itaﬁg@@mgtsztﬂla§ bekikdd forl & iB@hdipeQmt i S sprayed
until the desired anmount of povidone has been added. G anul es are forned

aft er cmbodgmeris aftbeughtnoyidose kyinaethsh Kretuas cenbe apide Examplespiich as about 2

m ot e onTRBCHATULELDR SOTRAS AR NN RRLE! AflhBlaShAI0s

Tabletln 0SI I ngre ener al npr essi ng
t he cormro&udts (Wia}@lfe Neguedepning thlhdmﬁMs(BASH @Cﬁbd)ratlon mhﬁlﬁmaﬂi iNegv pr ocess
is generally known as "direct conpression” in cases in which t he
conposﬁ@?% -of ingredients has been directly blended in block 1102.

Corypr essi on @l phic ﬁ?&n%@dlh%ﬁ{”tﬁea&h&tr?s fibe AﬁP&BP@gé %t?d%%rr%%&ﬁglgo' n stages

that include a anuPatlon stagé. 1n sone enb

tabletungﬂﬂﬂ@HEﬁhpb@ﬂ@%@mAqﬁdomgNﬂdemmmI]mkwnmn|ses processing the
conposition on a ta I chine,. such as rotary tabl et nachlne The tabl et
machi ne. has 13 U PRBOHMAIe SRR SHEC WHLAtne & PeCBIbRIPRS Bompos i on

of i ngrRAiRAtor HRCY JohR NHAGHEM B el r&%@a@%yg ttablevsaehat%@oﬁlg» KGR fop form
the conposition of ingredients into solid drug tablets. The size, shape,

and harwnesth cftainmatish prthdrapguticalnHiseisonsr &odetampte.mediubylatiteé sefatemand s hape
of .t.he dle hes nd t i ctl ressi.on 15for used to
opdrat i iE i RERRE i B MG M Syl R ORY BRouR O e e R, ooy
Conflguﬁﬁhmgaﬁkmbﬂﬁ1f@@§ﬁﬁhh@ﬂﬂﬂ&k&ﬁh@ﬂlﬁEntS the tablet is a mni-tablet
as described above. To forma mni-tablet, the press table of the rotary

tabl et machiln@neayrtiselappabedisgniihcubesint pmpriscs ReconsifeoREGHBIRE 4. 0 t 0

about r I

enbodlﬁ%ﬁfana‘@&gnﬂgﬁwgggﬁéﬁé4@%}@gﬁﬁﬂk%ﬁéfln o%ﬁéﬁgﬁﬁﬁgﬁgﬁﬁgﬁ&&“

enbodi rig0ao. Ier@esm‘nﬂaﬁ@@éXalﬁ@Ms&nd&édPEG@@l\@lBEm@350]’@}3(}161)09 BBOSWA0 dndl |y fl at

fac s for formng fl at nl tapl ets bletln dles re perfornmed using
" 30caiMRECTIO; du aprefortd ¢ ‘&CQH@ Hseé@br B IBEELURqUS: mlihgh sesalf o

once t N 3OIbEABLE: SARICRNShith fucliRETPthe dilecpictify g«%gkfsw P d06 heaged into

t he drug elivery I ce. An exanple nethod for ing the tablets is
descri bedtlbgtanwpewtuﬂe spBatdé ﬁa‘relrscm drog Fblzts 1@t arAflmplantelden ddmdjc eaxmsy droaded,

the device prefera i.s sterilized S ed s er|I| on process
does nabERGUSPRURRS aEeE of Hemged PiRE SRGURE sToEMmsals bitgh Of ¢ he
solid dumgcahithgf s @ed@ldﬁ@rorﬁpéﬁ?%ﬁmo‘hﬁfth&PEGdﬁ‘nYdhCa@ PHexeom. es of suitable
sterilization processes include ganma irradiation or et hyl ene oxi de

st &3i | i zat i dn somkchwaghe dtugeaon?némplwzahd@ﬁmpﬁl@d@@b@@dmsﬂnbbydmt@@r For

exanpl ¢ Anothal S sulta'bfe 18‘92{1 %Bés netlg‘tagg‘ntsxgvﬁﬁenﬁﬁte %x&{)le?‘lp con en% includes a binder content

and a lubricant content. The drug content can be primarily or completely lidocaine
hydrochloride monohydrate alone. The binder content can comprise a binder such as
povidone, and in some cases the binder content can be primarily or completely povidone
30  alone. The lubricant content can comprise a lubricant such as a high-molecular weight form
of PEG, and in some cases the lubricant content can be primarily or completely PEG alone,
such as PEG 8000.
In such embodiments, the drug content can constitute at least 75%, and more

particularly between about 85% to 95% of the drug tablet by weight, such as between about
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30 KGy to about 40 KGy, such as about 25 KGy, can be enployed. The drug
tabl ets descri bed above include a relatively higher percentage of active

i ngredi erWv® 2010an3189%ci pi ents. The drug tabl ets can be foPGEASGI0/M0¢0285 St abl e
and scal abl e manufacturing process and are suitable for the intended use.

Partic I the drug tablets are si.zed and shaped for | oadin nt o and
GF 11 ci At SLHRT Aot e G LSt v Tt s Easen detyeal agp Ut agye and
2010/ 154,3965267 bPpR Y AHR2Ep witht VeRybidaM Gatchhéin GaARitER Hardayedud 7,0 the

bl adder or another cavity, lTunen, or tissue site in a patient in a

m ni maltby0Vnefzbé dergralretdry. weight, suchras ddiach ehouti2fye antt alput Al ofitke dmg be
sterilized before or,after |oading/asse 1 Nto, a | iver i ce,
and ¢ nBPUS Y Ehe Pl BBl R BRBRI o Sufuis A ah Bl Pt Bce
Si mpl ant@ght. (e 1@RTERAG 0Nt caf conbutl BegwERUBLS %S0 RPRIGTREd &g tfthét tyhe

i ntended route of admnistration, is stable in acidic conditions, and

provi dekcightesuch|as beimeeen phoy dduidihout ity drae dablet betwaght, merinsgmapl e, t he

d t t i Ly ' b [ | I d
at 3 sart SRy TRl aEbu Ptdhy B8R 52 bERERTIbO AR AT f o! case drua
m ni -t abhedénang tied dag cententttad begrdnibltel withie deder duokds aladled Bsd havi ng a

10 high weight fraction of. drug or APl and a | qw wei ght fraction of
exci pi efprulatonebefgrs the grsuliing grnwies apagryisnsded mythigs ivricer sad therestlting ug,

espgci aéomf)o.ki'ﬁoﬁ ?fc?xl?n B Wi i sdIerab RR! @thér%hﬂgﬁﬁti&sdarré’ Bisd E%Slsm? ! extremely

potent, a stabi g agent, or an agent that~i1ncreases t olubility of
t he drug, arprgeombedisent, ticobderabnensisvheitebfamplétely, Mewhioll cafe thakiugg t he

Device 15FIG 12 i,s bl ock. .diagramillustrating an enbodi men t hod
7500 orOntsR! WY B B a4 b e BB ey bo B G g
del i very, @g¥ito8 c'bﬁlgfégéiﬁﬁ.d In dW2h Qhﬁ)@ﬁin%e%@s{l ther(¢! H&ﬁént%n dedgndi@Rb Rl 504 €
formed. In block 1206, the drug tablets are | 0aded into the drug delivery

devi ce.to rhow¥Gddeintbatinie dootont by welght, dnelyasdmitveasrapodieli% end abdit 6% 202 may

i ncl.ude, one or 20 nore. the fol |l ow sub- st epsy,, formn devj ce body,
t ot ngh @ eRenfRL AP HFish 8 B lsme P R RO REE o M S el on
frame, caAtnf By Weip@t OTiR: 0brif@t Codprichil @B phist 4 hbriekY ke RAdgh moleculaFor m ng

t he device bOdC}/ may include formng a flexible body having walls that
def i ne vecightFEG.cnd vy snrpe pagaethe dplricant eontant isguinardyer pamplatelyHormed fam e, t he

511 coddHions SR upFeG B0 ARk} 10 b0t BydFRLHcRtk: BRIPHIEL LIHEMEP
f or m ngutines 4 leheiseaandviakomae tisat tharlebrssabstandnt & primaily @nedmpletlathrmcded

al gng af | ongi t udi nal edge. Alternatively, the two |unens may be separately
f orited EHR ISHCIS G- t 0 each ot her, such as with an adhesive. O her nethods

of formng tHg; 4§vs £610RR qYag?‘Jn? ﬂlLﬁﬁ'XtiI%eaneéﬂ%&ﬂﬁ%t of a method 1100 for making a
solid drug tablet. In block 1102, a drug content and an excipient content are combined into a
composition of ingredients to be tableted. In block 1104, the composition of ingredients is
tableted. In embodiments in which the solid drug tablets are designed for use in a drug

25  delivery device of the type described above with reference to FIG. 3, the drug tablets are
“mini-tablets” that are suitably sized and shaped for insertion through a natural lumen of the
body, such as the urethra, as described above with reference to FIG. 6.

In some embodiments of block 1102, the active ingredient content and the excipient

content are directly combined to create the composition of ingredients. The contents can be

30  dry blended using, for example, a V-blender. In other embodiments of block 1102, the
composition of ingredients is formed in at least two discrete stages. In a first stage, at least a
portion of the active ingredient content is agglomerated into particles of increased size, which
are commonly referred to as “granules.” The active ingredient content can be agglomerated

using any granulation process, such as wet granulation, dry granulation, fluid bed granulation,
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30Formng a retention frane may include formng an elastic wire from for
exanpl e, a superelastic alloy or shape-nenory material and "programm ng"
t he el astwo 20iws1896 natural ly assune a rel atively expand€a/ush@pm402eat

treatment nmay be used to programthe elastic wire to assune the expanded

shape. For exa .Ie, the retention frane may be forned by formng WO

2010/ 181846 ?%’4%@%%%%1“&5? P’E’?S?/@QFQ?P%FW%I%W Baya m@‘l’i‘gﬁe and heat
treati r@rahﬂ@uﬁ‘g ﬁl%tabﬁvé/\ﬁngf‘ed%t Bort &ITRAL @érg&epaw&és é@&bes?u& QlirfRcRBla K4 over
five mnutes. Associ ating the device body with the retention frame

may conpldlsevhigisehvantageausty peemenidvormingrtherevdrall exdipientreontent hasded faame | unmen

of the vi.ce,,body. |.n so i nts distal end of the. tion

Ot a6t nE 3gpoy o GEp ALY TFE NEeR shih: hSkrfREs Aol il St M ot on
duri I5ng dn@&@fhﬁlhﬁig 1ﬁ§reﬂfréﬁtsrt@f&ﬁi the BompayiBor iR tﬁtbl@tehuﬂ'&ﬂexailﬁp% B granmys
facilitate driving the retention frame through the retention franme | unen

wi t houtcap badlandpdpyith hiebrigants oppthenexcdpionts esiBadylry pleBding progesie seassdi Aent s,
the dew %?enﬁ&dyrﬂ@rx P& %Sédngéht t%an%{ﬁaﬁﬁ&gd Rﬁhpﬁ? c?t4""° surfaces during the
en on rane. npr essi ng

i nsertion t he T &t evi ce 10body el ongat es
t he openi ng InrhbotlimeentLinertitiothefek aipient coreent ifdwdek iatbaddengnd @adiriognt, the I n
sone enbodlnents assaqci ating the device body with the retention frane

f ur t herDnqsE cifb& Uged ip Midirehdagede GBS P 4RV BReAICH santentfte prriglarat er i al
af tgr H&eés%H @ﬁ%' @1’& the RiFRichm chPBIg edTHﬂhueJ:(Lﬂdr@a%%%tﬂ%\F {h%' rQRFRHES bide

remai nder of unmen not occupie e retent reduci ng the
abi I'i t yfoohed Haudlewthe grabuldgion of tht laem@hngﬂedmgt cogutentt v Istatwelyrsntaﬂeleqlmﬁabfout

the retention fra Far .exa , i cong or. an her be
i et o I HBERDS RGbra FBISBIFES B oF P Seen MEsc s Cotte M Sei . 1 n
ot her enegibn®nts, associ ating the device body with the retention frame
portion may conprise integrally formng the two portions together, such as
by over nol d|1n@rqfh1@ecu@vb@hmbmawé¢ﬁ@uﬁletdn@ qoptenh endihe flutaivent otani ag ot or
m)rﬁa REL L Ures |n %Vtceblﬁ@ t?{t A iﬁ ude Igsrerr drhllilinng or a20

ani 8%’P|°y IBLR% eﬁ‘gw 155 DR SORSTELY Be f RAVHR @OBERY:. THhE IRt ur es
al so najc beigfconRdcasi ¥ foanRe Rt 1 dthiulatbd @it @Miageedie Bihdes il aslufybeaol di ng
with an indenter as described in U S. Patent No. 6,808,522 to Richards et

a:c ) granulatjon [5Pessk amémﬁreglﬂténgig@gulpaﬁ%hesdrarbéeméqimthﬁsiuhgcw t(éf%@duh nent
other - dE s st SEEHLEE PARENE L hig B! SRGRod SlilireblendeBLo",

drug t adotiet mgegdécntt oadertt in atbod ubieg duidizededid, gemnyladey 'tmeacum imgraincne obachitment
of the nethod 1300 descrl ed bel o i.th reference cﬁ]%gFl G. 131}: O her net hods
33%%1 t

of 2PoadVrigraingen aeeysshinder gnipgie PowdshBish arhihen dfying ted oadi ng

sol i d gy tﬁe e GH IR ShuRE AWM HEWE@Jre(;tﬁ arh@atfohn! oceééjesjféa %Qéggm of
t he steps an sub-steps of the blocks 1202 04, and 1206 nay e perforned

in other ordermbodinsintwintvetrielothslagtivdngredicanpéngentichepristsdidbrane f r ame may be
associﬁ]t d 't t he deyi ce bod%( in block 1% % elther Tilngo&e or fterf

drug u EOC oxide SAORQRY 1At thE REN W PR Ed BHERPIHI S Gergramdycd & 4aymbyryo: the
aper t Ur@ffeidBYmbgh O r visbus Riudh wz&%/p&foraﬁqxo iﬂwegiga%m&%eé’s &t ih&essibefher e or

after the drug tablets are | oaded 1 n bl ock
25  particle size of lidocaine, such as slugging, roller cornpactlon and fluid bed granulation. The

results of these studies are described with reference to Examples 2-4 below. These studies
generally show that fluid bed granulation may be particularly suited for granulating an active
ingredient such as lidocaine hydrochloride monohydrate powder using an excipient such as
an aqueous solution of povidone.

30 In such embodiments, an aqueous solution of povidone is formed, such as one having
a concentration of about 5%w/w to about 15%w/w povidone. Once the lidocaine is in the
fluidized bed, the lidocaine may be heated to a target temperature. The target temperature
may be in the range of about 30 to about 50 °C, such as about 33 to about 37 °C. Once the

lidocaine has reached the target temperature, the solution can be applied at a spray rate of
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delivery device. An example method for loading the tablets is described below with

25  reference to FIG. 13. After the device is loaded, the device preferably is sterilized. The
selected sterilization process does not undesirably alter the physical or chemical composition
of the solid drug tablets or other components of the device. Examples of suitable sterilization
processes include gamma irradiation or ethylene oxide sterilization, although other
sterilization processes may be used. For example, gamma irradiation at a strength of about §

30  KGy to about 40 KGy, such as about 25 KGy, can be employed.

The drug tablets described above include a relatively higher percentage of active

ingredients than excipients. The drug tablets can be formed using a stable and scalable
manufacturing process and are suitable for the intended use. Particularly, the drug tablets are

sized and shaped for loading into and efficiently storing the tablets in a linear array in an drug
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aligned and adjoined along a longitudinal edge. Alternatively, the two lumens may be
separately formed and attached to each other, such as with an adhesive. Other methods of
forming the device body also may be employed.

30 Forming a retention frame may include forming an elastic wire from, for example, a
superelastic alloy or shape-memory material and “programming” the elastic wire to naturally
assume a relatively expanded shape. Heat treatment may be used to program the elastic wire

to assume the expanded shape. For example, the retention frame may be formed by forming
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descri hrdertRiavow hih ?&&%ﬁ@&t@@l@ 1! &hodigh other drug tablet forming methods may

25  be used.

In block 1206, the drug tablets are loaded into the drug delivery device using an
embodiment of the method 1300 described below with reference to FIG. 13. Other methods
of loading drug tablets also may be used. Embodiments of systems of loading solid drugs are
described below with reference to FIGS. 14-15.

30 Some of the steps and sub-steps of the blocks 1202, 1204, and 1206 may be
performed in other orders or simultaneously. For example, the retention frame may be
associated with the device body in block 1202 either before or after the drug units are loaded
into the device body block in 1206. Similarly, the apertures may be formed in the device
body in block 1202 cither before or after the drug tablets are loaded in block 1206.
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a pressurized gas source of the type described herein. Thé pressurized gas source may
provide a flow of gas at positive pressure. The flow of gas may push the drug units into the
30  drugdelivery device. For example, the pressurized gas source may be a simple syringe filled
with air that is depressed to provide a flow of air into the drug delivery device. In some
embodiments, the flow of pressurized gas may slightly expand the drug delivery device to

case the process of loading the drug units. In cases in which the drug units are aligned in the

channel of a holder positioned adjacent to the entry of the drug delivery device, driving the
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15The pressurized gas source 1424 also may include a vacuum 1436. The
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comuni cawpDanioisigvet he exit 1468 of the drug reservoir POREIS204600255he
vacuum 1436 may apply a negative pressure that draws the fl ow of

r assist .the |loadin

pressurjzed gas fromthe exit 1468 to furth r ocess.
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to the exit 1466 fromthe drug reservoir lumen 1460. In turn, "subsequent
drug uriltematedemdmepeatsd. dihe ppseldiasy of drmgpinie ewiy hg dividey! inf atdeapG@ gromps, ar e no

| i i on.. The .confi ' f.th or . 144 . d
oty drbRabEPend PEUERRY AHLPube sl PR RO a0 ThedSuR iR =
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area and‘rigidity. In particular, the contact area of the stopper 1440 may
be si zedilkgtBeranagrsspstaere prseibénvithindhg scoge ofithg gresamtrdischsaret r om t r avel i ng

o L BRLTLABIE L UL EBANE BTl O T v 1
st opperaptddi@s shibwadevioe fd i@pedd thenkbhgiadieiss faorh @geaping intact from the drug delivery
20  device. The blocking also impedes external agents, such as fluid in the bladder, from
entering the drug delivery device through the entry and exit. In such embodiments, blocking
the entry and exit may include inserting a plug or other object into the entry and the exit.
Inserting the plug may include stretching the entry or exit of the drug delivery device about a
plug having a relatively larger diameter or other outer dimension than an inner diameter or
25  dimension of the drug delivery device, so that the plug substantially fills the entry or exit and
is snugly retained in position. In embodiments in which the entry and exit are blocked, the
drug units may be loaded in blocks 1302 and 1304 before the entry and exits are blocked.
However, other sequences are possible. For example, the exit may be blocked once the drug
units have been loaded downstream of an orifice in the drug delivery device, as the orifice
30  may provide an escape route for the gas once the exit has been blocked.
FIG. 14 is a side view of an embodiment of a system 1400 for loading a drug delivery
device with one or more drug tablets or other drug units. The system 1400 may include a

device holder 1420, a drug unit source 1422, and a pressurized gas source 1424. The system

1400 may be used to load the drug reservoir lumen 1460 of the drug delivery device with
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that axially extends fromthe exit channel 1428 into the drug reservoir

| umen 1460, and a foot that protrudes upward froma distal end of the |eg.
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travel s through t he drug reservoi r lumen 1460. The contact area of the foot
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have a giapeiey that is large enough to provide an end face w th sufficient
contact drea for stopping the first drug unit w thout inparting a damagi ng
force or a ridreamninighamethd26omay h@llrdierastfuglml@ parfian, 1427 agéheu ki ibet protien t hat
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VI ew ofsoaneting? aedrhedirteRt p&iiod m&sﬁl@yrba, S0 rhMtnik e Wigh ﬁhe@’r@@uﬁlﬁdl gaery
device 1560 with drug units 1562. Like the system 1400, the system 1500 may

i ncl udeonrcadg4eThoriaerctpomn k28mry kiingladgalagee toshe devigrilumpriassur i zed
gas so &ﬁta%é gﬂoéﬁof%?g%gﬁ% f}graé‘%ﬁé{ ?heé“r“% ggﬁﬂe‘fﬂﬂo'ﬁ@&e\;‘é%o% ¢ hol d the

drug d Irvery device ' ng I'ng process enbodi nents, the
devi ce poolicBmedbR tegyrotidecconfi gured to hold the drug deli very devi ce 1560

in _a selected shape. For exanple, the deyice hol der 1520 may
cudat ure as SABRHCAB AN of ety rBrddA2a 315 b Prﬁ%l%dl ¢ Rty hf%la%fége. n
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preconfi gur to spontanéously réturn to a retention shape, such as a
pr et zellushap460 Tinker e dlovatfiressofizadips délie et tivindelr1428 2yl avayletidd thet he
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Lo be. 156%daab ar fedie tedimbisfuhor Tirdest i M e ite Rfdhd e MestRs] oo oty
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maydbe in c drafonsitbadiughnits ﬂ#ﬁ%arddegieém thy dogeddlivgryldssieci the dregumisdds? y

channel 4980 lod REmIRYAGE T 05ke 1920 S MG fordBHEFRRRF ™ e
channel 1426, so that the drug units 1462 arec adjacent to the entry 1464 of the drug reservoir
lumen 1460. Specifically, the drug units 1462 may be moved downstream from the air inlet
1429. The drug units 1462 may be manually moved downstream of the air inlet 1429, such

30  asusing a push rod or the force of gravity as shown, or the process may be at least partially
automated as described below with reference to FIG. 185.
Regardless, the drug units 1462 may become positioned to enter the drug reservoir

lumen 1460. The drug units 1462 may be aligned serially, with each drug unit 1462 in a

suitable orientation for passing into the drug reservoir lumen 1460. For example, a
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fromthe drug entry opening 1552, such that drug units 1562 may be directed
into the entry channel 1526 at the drug entry opening 1552. The hopper 1550
may enpl oyothw/fi5e896e of gravity to direct drug units 15@2TiUsec@ogo2shie dr ug

entry opening 1552. For exanple, the hopper 1550 may have a funnel shape

and may he positjioned abpve the dru ntry. opening 201552. Alternatively or
addi ti &aﬁpﬂ%ﬁ?w@r HEpsePt i@éép%g}m&ﬂ%ﬁ%ofw%hé SR PRICONGELE SAGTPRCt ¢ he
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val ve lh&tnorelonh ehepdsiytlidoM agdthb @ivieepertbie ludiangl 4601 (Ths distaec 333522 and t he
drug entjy_opening 1552. The drug unit sour.ce valve 1556 may sel ectively
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a posi td\MehPERSSIH6A to IR BRERsERBRIIABN $60, E@%a%vﬁ@@ﬂfe'é%@sgu@z%ﬁ RAOWhkEe 1524
is associated with a pressurized gas source val ve 1558. The pressurized gas

sour ce MaH#veopksBed, mefjovhef presiuticeshgas dujyss theakm@initshlel62rintg tndng resgeioing
15@%. Fge Eﬁgéfurized gas source val ve 1558 may sel ectively permt or
pr event 'R ow of 5pressurized gas through the entry channel 1526. The

pressurized gakgsSIABs Gaylbbibsitioned MBe dAG iHBepativATYTHEOR the pRedirdednst r eam
that applies a negative pressure. In preferred enbodiments, the system 1500

i ncl udexs sowenl42d s eperasdo Thriplueclddd ety sevens 8@ flaay obrressyeirediiefed cont r ol

to°t act Tk T bRNGRSK At aa i A BIPD S8 OB BRHISE BN 22°°,
1558 nHy dbectap@inaghahdetyodadnd 1426 radiiresthe batg ynite1de2 mts e dhowsatoir

pressuri zed s when the flow of drug units 1562 is permtted, and
al t rnd?@@%ﬂgabernits the flow of pressurized gas when the flow of drug

units 1562 iﬁlegggs\é%t%b};@a%y‘&ﬁé %s&éé@ga%ﬁﬁerﬁm Bea@hidiefauRd. ARt ween

opened and cl o positions I'n opposite, wth an appropriate tinme delay as
needed drog cotpktéante thodrudelehysy idavith eFayeshmpic] B@Pressutcheaygleoselacted of t he
syst emb]égé)({) on %%?sgsu%fl gse the size and shape of the drug reservoir lumen 1460, the material
used to form the drug reservoir lumen 1460, the size, shape, weight, and content of the drug
25  units 1462, the number of drug units 1462 to be driven into the drug reservoir lumen 1460 at
a time, the length of the drug reservoir lumen 1460 through which the drug units 1462 travel,
and the number and positioning of orifices 1470 along the drug reservoir lumen 1460, among
other factors or combinations thereof. The pressure may be sufficient to cause the drug
reservoir lumen 1460 to circumferentially expand. Thus, the flow of pressurized gas may
30  travel about outer peripheries of the drug units 1462, so that the gas is able to exit the drug
reservoir lumen 1460 into the exit channel 1428. Also, drug units 1462 that have a relatively
larger diameter than the drug reservoir lumen 1460 may be loaded, and the drug reservoir

lumen 1460 may return after the pressurized gas flow abates to snugly retain the drug units

1462.
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150r conbi nations thereof. I n anot her enbodi nent, the controller 1560
al so is operable to control the pressurized gas source 1524 directly. In
such enmbodDreew5189%5he control |l er 1560 causes the pressuPCTAB2¢a94@6%r ce
1524 to provide, or prevents the pressurized gas source 1524 from
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associ at ed with a nurrger of screws that can engage threaded openings in the
base pcﬂnﬂlomﬁxma@ntsrmyhermemt/erthpeast| on 1606 rray be associated with a

er of cl t hat can cla ortion
ﬁ-gr guratio Phpsstiredd aBS%%?“gF%i‘P ulS3 iy 2 é‘%%%ég‘g%rhc?&?%?“%ﬁ? ons
1604 I686bepBitiRet dedniteaet dfahe ctibehmhanags ni-ﬁ&ﬁmuﬁlcéﬁdtﬂ‘MtM eleyex@nalegsed
except for an entry 1612 |ocated at the rear of the holder 1602 and an exit

1614 | sddhedrugesenoirtlpman 1460.t Ree Yrspuarl4360my applyopracatiyopressurethaht ry 1612

may be (ﬁé\%’ﬁl@ o‘%x%f%r%{luﬁz ”%I%n‘i’{he?%&ﬁﬁﬁyﬁ'toz@r ug’a% RN IR g)%rbce@“ may be

associated wth an ‘en pening in |very ‘When the

sour ce Mdwpreesbtiviciath DB is sotaessairgdnd iy tgasnitted; ot tleelcuiirn rd8g mak e
a}gnel 1608 to dr.i vghcﬁnhe drug tabl ets 1610 t hrough the it 1614 of the
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source of pressurized gas i's a syring air assocr ated wth the entry
1612 of the Ihohdembddi@@nt,Ahd systeaf 1400t d@ igyluderpm oreicelbdodkas B43I8edhient o t he

entry 10?1]f120’e b?oncﬂe} P&SSIXa{yi ‘tl)’]egpeosﬂ%%eg gdjggé:l)l[[ ?osgrelg tltleoor%)l(é)eellﬂﬁitor block the flow of
pressurized gas from escaping. The use of the orifice blocker 1440 may be helpful in cases in
25  which the orifice 1470 is located about the entry 1464 or an intermediate section of the drug
reservoir lumen 1460. In such cases, the flow of pressurized gas may be inclined to escape
through the orifice 1470, such as once some of the drug units 1462 become positioned at the
exit 1466 of the drug reservoir lumen 1460. The orifice blocker 1438 may be omitted in
cases in which the orifice 1470 is located adjacent to the exit 1466, or in cases in which the
30  drug units 1462 have been loaded to a position past the orifice 1470.

In one embodiment, the system 1400 also includes a stopper 1440. The stopper 1440
may assist with stopping the drug units 1462 within the drug reservoir lumen 1460. For
example, the stopper 1440 may engage a first drug unit 1462 to apply a stopping force to the
first drug unit 1462. Thus, the first drug unit 1462 may be stopped at a selected axial
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into the channel 1608, driving the drug units 1610 forward. Thereby, the
drug delivery device may be | oaded. I n sonme enbodi nents, the hol der
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the channel 1608 through the nozzle 1616 and fromthe exit 1614 in the tip
portioﬂ4f@18 into the drug delivery device. For sinplicity, neither the
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devi ce ihetitheetit ehdnav¥1aef i | e shape suited for insertion through a

depl oyment positioned in a lunmen of the body, such as through the urethra,
and a hi gh- prhsrstonpes Hdfelsomer be fasmed by anrcndpurfase f e exitvahaynch42he body.
The sy r.m } I i Jrulitd pl e drug
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in_sone cases. |V. and. Appl.ications of the Devj The device be
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nore tissues at the deploynent site and/or"regionally to other tissues
di st al dhromly, mdidgpiroytientlowiof presfiveed ehemsmvibyashthe cloug wrots| 1462 exdoutan

ext ende eri od. Thereafter,, the device e renoved, resorbe r
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del i veryhigdigWia§ @ct 3raisipe 1440 SRR QRTRA sub i Baf SR HowdBHddLels @R| %ghé Jﬁ‘ﬁéde}/i ce
fromthe deploynent instrunent into the body. In cases in which the device

i s 2deplreseeepil hend 460 dyreowyed.ylnsyidiptiags cnhedihendd drc steppsr 1440 may be a thin
wire having a diameter that is relatively smaller than an inner diameter of the drug reservoir
lumen 1460, which may facilitate inserting the thin wire along the length of the drug reservoir
lumen 1460. Thus, the thin wire may facilitate stopping the first drug unit 1462 about an
intermediate section of the drug reservoir lumen 1460 without impeding the flow of

30  pressurized air toward the exit 2908. On the other hand, the thin wire may have a diameter
that is large enough to provide an end face with sufficient contact area for stopping the first
drug unit without imparting a damaging force or a rotating moment on the first drug unit. It
should be noted that the stopper 1440 may have a combination of these and other

configurations in other embodiments.
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devi ce assunes a retention shape, such as an expanded or higher profile
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25  units 1562 into an appropriate orientation for passing into the drug delivery device 1520.
Example orienting apparatuses may include a vibratory feeder, a gravity feeder, a centrifugal
feeder, an inline feeder, tracks, or guide rails, among others or combinations thereof.

In some embodiments, the drug unit source 1522 is associated with a drug unit source
valve 1556. The drug unit source valve 1556 may be positioned between the drug unit source

30 1522 and the drug entry opening 1552. The drug unit source valve 1556 may selectively
permit or prevent the passage of drug units 1562 through the drug entry opening 1552.

The pressurized gas source 1524 may have any of the configurations described above,
among other configurations. In some embodiments, the pressurized gas source 1524 is in

communication with the entry channel 1526 from a point upstream of the drug entry opening
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250r after the other procedure. The device may rel ease one or nore drugs
that are delivered to | ocal and/or regional tissues for therapy or

prophyl axWe,208V15i896 peri - operati vel y, postoperatively, ®CTASR010/040255 |n
one enbodi nent, the inplantable device, with a self-contained drug payl oad,
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body, including one or t he dneys, the urethra, oné or both of the
ur et er sJOHtmesaprfw delayhia thesystam 15#borghe pearhetof oftthe syséar 1500, wasng P8sTs one or
botg of the vas t%erref one or both of the ejaculatory ducts, the

c} tatéco?]ll?gl 8°the uterus, one or 15both of the ovaries, or one or

bot h of the Iﬁ&hbt@@ﬂ &hbddiest, m@rmﬂ@olmrhsw al@6 isCopERibadol d@ﬁﬁoltthepﬁ@éurfi@d
exanple, the intravesical drug delivery device nay be used in the treatnent

of ki driidy seuren B24ofirectlyy fssush capbedmanss, HesronrelerdiFo0 sansay thstessuigicdeases,
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drug delowef pretsuriactegar Iimsuch engtaidiyicrge nhd pmsmnaecygem sb&ﬁ:e vilve 1888 hag oray
reI ase drug locally to the bladder and regionally to oth sites near the
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i nsufficient bioavall | ty of 't drug.
operable to control the drug unit source 1522 and/or the orienting apparatus 1554, in whole or

in part.
FIGS. 16 and 17 illustrate another embodiment of a system 1600 for loading a drug
25  delivery device with drug units. The system 1600 generally includes a holder 1602 formed
from a base portion 1604 and a cover portion 1606. Together, the base and cover portions
1604, 1606 define a channel 1608 for receiving a number of drug tablets 1610. The channel
1608 may be shaped to hold a number of drug units 1610 that are serially aligned. For
example, the channel 1608 may be a straight line as shown, or the channel 1608 may curve.
30  The channel 1610 may have a cross-section that is slightly larger than the drug tablets 1610
so that the drug tablets 1610 can fit completely within the channel 1608 in a serially
arrangement.
The cover portion 1606 may be removable so that the base and cover portions 1604,

1606 can be separated to load the channel 1608 with drug tablets 1610. The cover portion
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In one enbodi nent, the intravesical drug delivery device is inplanted into
a bl adder 25to locally deliver a | ocal anesthetic agent for managenent of
pai n ari swogofwismsdany source, such as a di sease or di sSOPAEUS210/040255
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different tinmes. The first payl oad” may be adapted f rel atively qui ck
r el easepresbarizadidae is heyringe oheir p@pbl@@d Wvﬁythb@n‘eﬁd é@l‘k@lf th@ holdor E60orfk tip Qﬁus
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formor nay be housed in an osnotic punp that experiences an initial delay
or i ndutevicemayihedotsetlor e rel easing, such as a silicone tube having a
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I'ng an acu ass oand uring
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device can be placed about the nozzle 1616. In some embodiments, an outer surface of the

nozzle 1616 is shaped to create a friction fit with drug delivery device, facilitating retention

of the device on the nozzle 1616. For example, the nozzle 1616 may be ridged, furrowed,

25  corrugated, or otherwise roughened. The nozzle 1616 may have a tip portion 1618 of
reduced cross-section, which is suited for guiding the nozzle 1616 into the entry opening of
the drug delivery device. The tip portion 1618 may terminate in the exit 1614, and the
channel 1608 may extend form the exit 1614 through the tip portion 1618 and remainder of
the nozzle 1616 to the base and cover portions 1604, 1606. When the source of pressurized

30  gasis operated, the drug tablets 1610 may be driven along the channel 1608 through the
nozzle 1616 and from the exit 1614 in the tip portion 1618 into the drug delivery device. For
simplicity, neither the drug delivery device nor the pressurized gas source are shown in the

figures.
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A study was performed to determine the feasibility of delivering drug

through the wall of a drug reservoir via diffusion. Devices were forned
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t
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drug delivery devices.

30 Once implanted, the device may release the drug. The device may provide extended,
continuous, intermittent, or periodic release of a desired quantity of drug over a desired,
predetermined time period. In embodiments, the device can deliver the desired dose of drug

over an extended period, such as 12 hours, 24 hours, 5 days, 7 days, 10 days, 14 days, or 20,
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Exanple 3: Study of Particle Size Increase of Lidocaine via Roller
Conpaction Yet another study was perfornmed to determne the feasibility of
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advance of the roller conpaction process. Exanple 4: Study of Particle Size
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be control | dHG-d9pHessaies thesimnlsnjatim affgederica 989 mio theygtpdder, wherein the
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inserted through the urethra to the bladder, and the device 1900 may be passed through the
20  deployment instrument 1902, driven by a stylet or flow of lubricant or other fluid, for
example, until the device 1900 exits into the bladder. Thus, the device is implanted into the
bladder of a male or female human patient in need of treatment, either adult or child.
The device may be deployed into the bladder of a patient in an independent procedure
or in conjunction with another urological or other procedure or surgery, either before, during,
25  or after the other procedure. The device may release one or more drugs that are delivered to
local and/or regional tissues for therapy or prophylaxis, either peri-operatively, post-
operatively, or both.
In one embodiment, the implantable device, with a self-contained drug payload, is
deployed wholly within the bladder to provide local, sustained delivery of at least one drug
30 locally to the bladder in an effective amount. Following ir vivo deployment of the device, at
least a portion of the payload of drug is released from the device substantially continually
over an extended period, to the urothelium and possibly to nearby tissues, in an amount

effective to provide treatment or to improve bladder function in the patient. In a preferred
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Batch Size Spray Rate Run Tine/ Ambunt Result Lidocaine DI Water 600 g 10
g/mn Not recorded Granul ation was too wet. Particle size was acceptabl e,
but aggl oworatwBmIand aggregati on occurred upon sittingPCTR2010060255pr ay
rate. Lidocaine DI \Water 600 g 4-6 g/mn 25 mn / 120 g Batch too small; no

I nprovenent..in particle sjize, flow, o andlln bl ocki ng, over ni

Conposi P B ferits wEni by %dd?{gra{é e VR a@%’@ tidetipte
T/r|¥n Lagsgglga%&\?eeﬁdsztﬁreelv%&ﬁrfoﬁILWeék’s Emohkthd@cabre DI Vat er 1000 g 4.5-6.5
g Og

In such cases, the device may be used to treat interstitial cystitis, radiation cystitis,
pelvic pain, overactive bladder syndrome, bladder cancer, neurogenic bladder, neuropathic or
5 non-neuropathic bladder-sphincter dysfunction, infection, post-surgical pain or other
diseases, disorders, and conditions treated with drugs delivered to the bladder. The device
may deliver drugs that improve bladder function, such as bladder capacity, compliance,
and/or frequency of uninhibited contractions, that reduce pain and discomfort in the bladder
or other nearby areas, or that have other effects, or combinations therecof. The bladder-

10 deployed device also may deliver a therapeutically effective amount of one or more drugs to
other genitourinary sites within the body, such as other locations within urological or
reproductive systems of the body, including one or both of the kidneys, the urethra, one or
both of the ureters, the penis, the testes, one or both of the seminal vesicles, one or both of the
vas deferens, one or both of the ¢jaculatory ducts, the prostate, the vagina, the uterus, one or

15  both of the ovaries, or one or both of the fallopian tubes, among others or combinations
thereof. For example, the intravesical drug delivery device may be used in the treatment of
kidney stones or fibrosis, erectile dysfunction, among other diseases, disorders, and
conditions.

In some embodiments, the intravesical drug delivery device is deployed into the

20  bladder of a patient for regional drug delivery to one or more nearby genitourinary sites. The
device may release drug locally to the bladder and regionally to other sites near the bladder.
Such delivery may provide an alternative to systemic administration, which may entail
undesirable side effects or result in insufficient bioavailability of the drug.

In one embodiment, the intravesical drug delivery device is implanted into a bladder

25  to locally deliver a local anesthetic agent for management of pain arising from any source,
such as a disease or disorder in genitourinary tissues, or pain stemming from any bladder
procedure, such as surgery, catheterization, ablation, medical device implantation, or stone or
foreign object removal, among others. For example, a local anesthetic agent can be released
into the bladder for regional delivery to nearby sites to manage nearby pain arising from any

30  source, such as post-operative pain associated with the passage of a medical device into or
through a ureter or other post-operative pain in sites apart from the bladder.

In one particular embodiment, a device having a payload of lidocaine may be
delivered to the bladder, and lidocaine may be continuously released from the device over an

extended period. In one embodiment, local delivery of lidocaine to the urothelium of the
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No i nprovenent in particle size, flow, or handling; blocking overnight. Try
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due to high inlet tenperature above nelting point of drug Try different

R R TR RO S T
rz%ggglmmreﬂd Phatdd WMANRNIRR HRstIA MV QR HROQiE fbove theRoBédhtitiad M N /
that could be obtained for an extended period via instillation, yet without the high initial peak
observed with instillation and without significant systemic concentrations. Thereby, a small
5  payload may be implanted, reducing the risk of systemic effects in the event of device failure.
Implanting lidocaine in solid form permits further reducing the size of the device to reduce
bladder irritation and patient discomfort. The lidocaine may be delivered without regard to
the pH of the urine. In one embodiment, the device may have two payloads of lidocaine that
are released at different times. The first payload may be adapted for relatively quick release,
10 while the second payload may be adapted for more continuous release. For example, the first
payload may be in liquid form or may be housed in a relatively fast-acting osmotic pump,
such as a silicone tube having a relatively thinner wall, while the second payload may be
solid form or may be housed in an osmotic pump that experiences an initial delay or
induction time before releasing, such as a silicone tube having a relatively thicker wall. Thus,
15  the method may continuously release lidocaine into the bladder during an initial, acute phase
and during a maintenance phase. Such a method may compensate for an initial induction
time of the device.

The present invention may be further understood with reference to the following non-

limiting examples.

20  Example 1: Diffusion of Drug through the Wall of a Drug Reservoir
A study was performed to determine the feasibility of delivering drug through the

wall of a drug reservoir via diffusion. Devices were formed form silicone tubes having an
inner diameter of about 0.060 inches, an outer diameter of 0.076 inches, and a length of about
3 cm. The devices were loaded with solid drug tablets of lidocaine, for a total payload of

25  about 60 mg. Some of the devices included an aperture formed through the tube wall, the
aperture having a diameter of 150 um. These devices were loaded with solid tablets of either
lidocaine hydrochloride monohydrate or a combination of lidocaine hydrochloride
monohydrate and lidocaine base. Other devices did not include an aperture and were loaded
with solid drug tablets of lidocaine base. The devices were tested in vitro in water at about

30  37°C. Release profile data demonstrated that it is feasible to deliver drug via diffusion
through a silicone wall without an aperture. The release rate was relatively zero-order over a
period of about four days, tapering off thereafter, with the release rate varying based on the
device.

Another study was performed to investigate the feasibility of delivering drug from a
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Good particle size, flow, and Handling; no re-aggloneration Exanple 5:
Study of Direct Conpression of Lidocaine Tablets A study was perforned to
det er m newohelsasosbi | ity of form ng a |idocai ne tabl et POY/USAI0MER25DN
conpressi on of a powder or powder blend. Various tablet conpositions were

tested using a Korsch XL tablet press. A laboratory scale conical] mll and
a V-bl %&@F%@Péﬂéﬁg&%?%gr%ewg 0 iy AR BT ?W@ﬁ?mfjﬂ%t_ed_ of
onl'y | ideeainep&hdesiéQe Etcaifbmi 5i9%r§&ﬁ§ésrﬂémnghel€h§tﬁ|o¥abcgt h&im. Corgrosi ti ons

included a relatively high weight percentage of |idocaine and a relatively
| ow weidghitcepertsdnidegevidf sadidalrog tabiserfdidodiihé basenfor exetalpayiaad. of Thint$0102

descri bes the various, tabl et,.conmpositio abl et size,, and the ¢ ts of
heChi ER, FUE ke RS i ERTB T sbhithasd BRheSinad o RuccF RgielE oL F¥ ke
st ugy iiﬂ@ﬂe@.alrﬁ_e H_mitie‘h'béiﬂ&%ﬂwapbﬁbﬂe%iﬂﬂﬂdﬁﬁﬁé_teb@f figsit | 150atedh®Yecaddi ng at
| east some excipient to the tableted conposition, such as to reduce the

ej ect i clevicehadsvo aperiugsribatecasinbad ¢ digasior of gbasit 366 ume Hiegbisd deviee hathd t o

reduce ' | Gki L1 Qi N1q !
2010/ 191896PETHERTN b1 B IRMARH oL 0 RE i BP PRI oy
r essi orapSitnds Miat cfchbyid \Mkii ghdtelofdhboad 360 O ynd\(¥d fifth d&xicd ddemd apkatntest ASi ze
Result 1 100% Lj docai ne , , .
sixth device had an inner diameter of about 0.062 inches, an outer diameter of 0.095 inches,
10 and no apertures. The devices were tested in vitro in water at about 37°C. Release profile
data showed that lidocaine base can be released from a silicone tube without any apertures

and that the release rate can be increased by adding apertures to the device.

Example 2: Study of Particle Size Increase of Lidocaine via Slugging
Another study was performed to determine the feasibility of increasing the particle
15  size of lidocaine hydrochloride monohydrate by slugging. A 7/16” flat beveled die was used
for the study. In one case, an attempt was made to slug lidocaine without any added
excipient. However, the lidocaine would not fill the die cavity, even after a force feeder was
employed. A composition was then formed by blending lidocaine and PVP. The
composition included of 97.1% lidocaine and 2.9% PVP by weight. The composition was
20  subjected to a slugging process, which generated granules with an average particle size of
about 424 micron. However, a high percentage of the composition was wasted upon sieving.
Particularly, when the granules were sieved with a #30 mesh screen, about 52% of the
granules passed through the sieve, about 30% of the granules remained above the sieve, and
the remainder of the granules were lost to mill waste. This approach is less favored due to
25  the high scrap rate associated with the slugging process, the poor particle size distribution of
the slugged composition, difficultly in packing the slugged composition to achieve a suitable

packing density for tableting, and issues during tableting such as sticking.

Example 3: Study of Particle Size Increase of Lidocaine via Roller Compaction
Yet another study was performed to determine the feasibility of increasing the particle
30  size of lidocaine hydrochloride monohydrate by roller compaction. In one case, lidocaine
without any added excipient was processed by roller compaction, which generated granules
with an average particle size of about 666 micron. When the granules were sieved with a #40
mesh screen, about 28% of the granules passed through the sieve and about 72% of the

granules remained above the sieve. A composition was then formed by blending lidocaine
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None Insert Ejection force exceeded conpression force. 2 95% Li docai ne 5%
Sodi um Benzoate 0.25 in. Sone residue on die. Sone sticking 3 95% Li docai ne
5% Sodi urwgeetoatsesss. 25 i n. Sonme resi due on die. Sonme stiPCKIUSgo1Bi0g2EF
ejection force. 4 94. 7% Li docai ne 5.3% Leucine 0.25 in. Sone residue on

table. alfla\ﬁ;P. ei."heecéoin?p%sftico){lcl&luded 97.1% lidocaine and 2.9% PVP by weight. The
composition was subjected to roller compaction, which generated granules with an average
particle size of about 776 micron. When the granules were sieved with a #40 mesh screen,
about 25% of the granules passed through the sieve and about 75% of the granules remained
5  above the sieve. The granules were more robust and included fewer fines than the granules
produced through roller compaction alone. However, the process was inefficient since the

granules were subjected to fluid bed granulation in advance of the roller compaction process.

Example 4: Study of Particle Size Increase of Lidocaine via Fluid Bed Granulation
A study was performed to determine the feasibility of increasing the particle size of
10 lidocaine via fluid bed granulation. In each instance, lidocaine hydrochloride monohydrate
was granulated in a fluid bed granulator in the presence of a granulating agent, either water or
an aqueous solution of 10% PVP. The batch size of the lidocaine and the spray rate for the
granulating agent were recorded, along with the run time and the amount of granulated
material generated. The results of the study are provided below in Table 1. The results
15  generally indicate that lidocaine is not amenable to fluid bed granulation with water as the
granulating agent, as particle size was not increased. However, lidocaine is amenable to fluid
bed granulation with an aqueous solution of PVP. The spray rate of the PVP solution should
be controlled to ensure proper granulation, and the inlet temperature should be controlled to

prevent melting of the lidocaine.
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5 92% Li docai ne 8% PEG 8000 0.25 in. No residue on table. Hi gher ejection
force. 6 95% Li docai ne 5% Pol oxaner 407 0.25 in. Poor flow upon hol ding

af ter bl ewOi201/1578985% Li docai ne 5% Pol oxanmer 188 0. 25 i RCTRSer10f0k@ds upon
hol di ng after bl ending. Exanple 6: Tabl eting Lidocaine and Various
Ex0|p|ents A study |I|ty of tabletlng

| i docai p ar i 3hke 1 Re ; ug
Ildocalne hydrochlorldeBMDmShydrate
Active Ingredient Spray Rate
Granulating Agent | Run Time/Amount | Regult
Granulation was too wet. Particle size was
600 g acceptable, but agglomeration and aggregation
Lidocaine 10 g/min occurred upon sitting.
DI Water Not recorded Try lower spray rate.
Batch too small; no improvement in particle size,
flow, or handling; blocking overnight. Composition
600 g was moisture sensitive. Agglomeration and
Lidocaine 4-6 g/min clogging resulted.
DI Water 25min/ 120 g Try larger batch size, longer run time.
1000 g No improvement in particle size, flow, or handling;
Lidocaine 4.5-6.5 g/min blocking overnight.
DI Water 54.5 min / 300g Try another granulating agent.
Good particle size, flow, and handling. Clogging
1000 g on inlet screen due to high inlet temperature above
Lidocaine 4-8 g/min melting point of drug
10% PVP solution | 46 min / 300g Try different spray rate, lower inlet temp.
1000 g
Lidocaine ‘ 4-5'6:5 g/min Good particle size, flow, and
10% PVP solution | 50 min/ 300g Handling: no re-agglomeration
1000 g
Lidocaine 4.5-6.5 g/min Good particle size, flow, and
10% HPC solution | 51 min/275¢g Handling; no re-agglomeration

Example 5: Study of Direct Compression of Lidocaine Tablets
A study was performed to determine the feasibility of forming a lidocaine tablet by
5  direction compression of a powder or powder blend. Various tablet compositions were tested
using a Korsch XL tablet press. A laboratory scale conical mill and a V-blender were also
employed in the study. One composition consisted of only lidocaine HCI H,O (obtain from
Spectrum Chemical). Other compositions included a relatively high weight percentage of
lidocaine and a relatively low weight percentage of one of several different excipients. Table
10 2 describes the various tablet compositions, tablet size, and the results of the direct
compression process to form the tablets. The results of the study indicate that lidocaine
tableting may be facilitated by adding at least some excipient to the tableted composition,

such as to reduce the ejection forces, to improve the flowability of the composition, and to

reduce residue and sticking within the tableting apparatus.
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5 povi done, and PEG 8000 in various anmounts was processed into [mni-]
tablets on a tablet nachine. The results of the study are provided below in
Tabl e 3. WOR0RIE0§9851896PCT/ US2010/ 040255 Tabl e 3. ResulPC3/Uskoiniodasai ne
Tabletin Stud No. Conposition Result 1 Lidocaine (89.34% Povidone (2.66%
PEG 8000 (8.00% or, 30 mnutes. Staple, No Picki Good formula. 2
Li docai %ﬂéﬁgﬁﬁwﬂﬂﬁ&m 10 i cki ' i on
forces were |l ghdveiglitan goapydEsigbin f or cesTabketLi|docai ne (95. 15% Poviidone
(2. 85% | R&G| 80@2a(n2. 00%) |Rawripien 15 ni nut|eSize No |sidsgki ng Sonme instability

I N conpressifom forces dug to rnsuf frerenty tubrrgatromn. 4
Ejection force exceeded

1 | 100% Lidocaine | None Insert compression force.

Some residue on die.
2 | 95% Lidocaine | 5% Sodium Benzoate | 0.25 in. | Some sticking.

Some residue on die.
Some sticking.
3 1 95% Lidocaine | 5% Sodium Acetate | 0.25 in. | Higher ¢jection force.

Some residue on table.
4 | 94.7% Lidocaine | 5.3% Leucine 0.25 in. | Lower ¢jection force.

No residue on table.
5 1 92% Lidocaine 8% PEG 8000 0.25 in. | Higher ejection force.

Poor flow upon holding
6 | 95% Lidocaine | 5% Poloxamer 407 0.25 in. | after blending.

Poor flow upon holding
7 | 95% Lidocaine | 5% Poloxamer 188 0.25 in. | after blending.

Example 6: Tableting Lidocaine and Various Excipients
A study was performed to determine the feasibility of tableting lidocaine with various
excipients. In each instance, a composition having lidocaine hydrochloride monohydrate,
5  povidone, and PEG 8000 in various amounts was processed into [mini-] tablets on a tablet

machine. The results of the study are provided below in Table 3.
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4 | PEG 8000 (8.00%) Preferred formula.

Lidocaine (93.20%) Ran for five minutes. No sticking.

Povidone (2.80%) Some instability in compression forces due to
5 | PEG 8000 (4.00%) insufficient lubrication.

Lidocaine (91.26%) Ran for 15 minutes. No sticking.

Povidone (2.746%) Some instability in compression forces due to
6 | PEG 8000 (6.00%) insufficient lubrication

Example 7: Tableting Various Drugs without Excipients

Mini-tablets were made from various different drugs. In a first test, mini-tablets were

made from lidocaine (base). In a second test, mini-tablets were made from bupivacaine

hydrochloride monohydrate. In a third test, mini-tablets were made from mepivacaine

hydrochloride. In a fourth test, mini-tablets were made from oxybutynin hydrochloride. In a

fifth test, mini-tablets were made from oxybutynin base. Each tableting test produced mini-

tablets successfully. The mini-tablets had a diameter of about 1.5 mm and a length of about 2

mm. No excipients were added to any of the tableted compositions.

10

Publications cited herein and the materials for which they are cited are specifically

incorporated by reference. Modifications and variations of the methods and devices

described herein will be obvious to those skilled in the art from the foregoing detailed

description. Such modifications and variations are intended to come within the scope of the

appended claims.
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We claim 1A drug tablet conprising: a |l ocal anesthetic agent

sel ected fromthe group consisting of an am noam de, an am noester, and a
conbi nat i WO 2010eISessh , wherein the drug tablet is i RCTUS2010/00026% a
solid tablet which is greater than 50% by wei ght the | ocal anesthetic
agent. 2. The drug tablet of claim1, wherein the solid tablet is a
conpr esY&4l4Bhl et . 3. The drug tablet of claim1, wherein the solid tablet
is amni-tablet. 4. The drug tablet of claim3, wherein the one or nore

drug taplets gagph ¢ lgta;ﬂaﬁ ially cylindrical with flat end faces. 5. The
drug tablet o al%ml 1a}gnthe solid tablet is between 70 wt % and 99

wt % t he | ocal aneaslbhzﬂtanmtlmgemgent&eled'ﬂeé fishnuthetgadnl pedoneibtigd aff am dlpindrerdej n t he

soI idtablet is .between 85 w % and 1519 (\gt%the | ocal anesthetic agent. 7.
The drug tamneafma?esafeﬁ%alw%%%i@m YA solid tablet further conprises at

| east one water &%&ah%&a&ﬁg@m&tls in%he it SruQ il aHI&twiAth &l RédRrihagther ei n
the excipient conprise a binder. 9. The drug tablet of claim8, wherein the

bi nder is seﬂoé/@biewefghbthetlh@lgn@ﬁmtlc@ggltst| ng of pol yvinyl pyrrolidone,
pol y(et hyl ene gl ycol), poly(ethylene oxide), poloxaners, and conbi nations

t hereof, 10.. . The dr tahlet of claim?7,. rein the exc ent conprise a
b ot e el hPOAE LN pe I} g R P rRed BET cant T s

selected fromthe group consisti ng of | eucine, sodiumlauryl sulfate,

cro te t ; ate, sodium stearyl
Sucrose s aTI%d?u p&%[ét%f 1&'11359 ghggcﬁngqaﬁetﬁ%%@ a«al& sodi um steary

f umar at'e, y(et yl'ene glyco nati ons ereo

4. The drug tablet of claim 3, wherein the one or more drug tablets each are substantially

cylindrical with flat end faces.

5. The drug tablet of claim 1, wherein the solid tablet is between 70 wt% and 99 wt% the

local anesthetic agent.

6. The drug tablet of claim 1, wherein the solid tablet is between 85 wt% and 95 wt% the

local anesthetic agent.

7. The drug tablet of claim 1, wherein the solid tablet further comprises at least one

water soluble excipient.
8. The drug tablet of claim 7, wherein the excipient comprise a binder.

9. The drug tablet of claim 8, wherein the binder is selected from the group consisting of
polyvinylpyrrolidone, poly(ethylene glycol), poly(ethylene oxide), poloxamers, and

combinations thereof.
10.  The drug tablet of claim 7, wherein the excipient comprise a lubricant.

11.  The drug tablet of claim 10, wherein the lubricant is selected from the group
consisting of leucine, sodium lauryl sulfate, sucrose stearate, boric acid, sodium
acetate, sodium oleate, sodium stearyl fumarate, poly(ethylene glycol), and

combinations thereof.

12.  The drug tablet of claim 7, wherein the excipient comprises a lubricant and a binder.
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12. The drug tablet of claim7, wherein the excipient conprises a |ubricant
and a binder. WO 2010/ 151896PCT/ US2010/ 040255 13. The drug tablet of claim
12, wher eW0:2010/151896t he | ubricant conprises between abouPCHB20w86EAE about
8.5 % of the solid tablet; and the binder conprises between about 1 w %
and about 5 W% of the solid tablet. 14. The drug tablet of claim13,
wherein the | ubricant conprises PEG 8000 and the binder conprises

pol yvi nt pyriisidrag iblet eEclamm &2 gyhggeipapl et of claim 1, wherein the solid

tabl et further copplipsiEstRBRpA h ‘[Naa“oSﬁt §9W€ﬁo'a% SBGhY. SRS, f}fﬁ@ ﬁlﬁdare
from2 wt%to 25 wt % of the go%? tablet. 16, The grug taﬁlet(b claim any
one of cl ai nsbldt;nd 15, wherein the | ocal anesthetic agent is selected from

t he group consistjng qf |idocainhe, prilocaing, i vagcai ne, bupj.yacai ne,
arti caine, ropi vaRSHAEST CORPTROHBIT NG HRUL | Herah Sbout TRIoGF (g DUt et of any
one of claingydi to 15, wherein the solid tablet conprises fromabout 3 ng
to about 40 ng of |idocaine base. 18. The drug tablet of any one of clains
1 to 15, wherein the solid tablet conprises fromabout 3 ng to about 40 ny
of a walder sldleubligetabhelt bf dhinh il doxtaireie thell@bridame canpigses #AEIGe§008fandilye loinderof
claims 1 to 15, Mher?in t he qr %rtablet is sterilized. 20. An inplantable
dr ug deIiveﬁ?nﬁﬁ@?ﬂ%’g%ﬁ%PY%?Hg{eone or nore of the drug tablets of any one

of clainms 1 to 19; and a bi oconpati bl e housi ng containing the one or nore
drug tafal et Sphe drug tablet of claim 1, wherein the solid tablet further comprises one or more

water soluble excipients, which are from 2 wt% to 25 wt% of the solid tablet.

16.  The drug tablet of claim any one of claims 1 to 15, wherein the local anesthetic agent
is selected from the group consisting of lidocaine, prilocaine, mepivacaine,

bupivacaine, articaine, ropivacaine, and combinations thereof.

17.  The drug tablet of any one of claims 1 to 15, wherein the solid tablet comprises from

about 3 mg to about 40 mg of lidocaine base.

18.  The drug tablet of any one of claims 1 to 15, wherein the solid tablet comprises from

about 3 mg to about 40 mg of a water soluble salt of lidocaine.
19.  The drug tablet of any one of claims 1 to 15, wherein the drug tablet is sterilized.

20.  An implantable drug delivery device comprising:
one or more of the drug tablets of any one of claims 1 to 19; and

a biocompatible housing containing the one or more drug tablets.

21.  The device of claim 20, wherein the one or more drug tablets each are substantially

cylindrical with flat end faces.

22.  The device of claim 21, having from 10 to 100 drug tablets aligned in the housing

with the flat end faces of adjacent tablets abutting one another.

23.  The device of claim 21, wherein each drug tablet has a cylindrical side face having a
length from about 1.5 mm to about 4.7 mm and flat end faces, ecach end face having a

diameter from about 1.0 mm to 3.3 mm.
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21. The device of claim 20, wherein the one or nore drug tablets each are
substantially cylindrical with flat end faces. 22. The device of claim 21,
havi ng f rem200/15e89600 drug tabl ets aligned in the housi RgTMS2OLOOMESS | at end
faces of adjacent tablets abutting one another. 23. The device of claim?21,
wherein each drug tablet has a cylindrical side face having a length from
about 1.5 mmto about 4,7 nmand.flat end faces,. each end face having a

di amet e f r orpealswige of clomrd+ whigh 1 sizrd apgshaped fasingawisicr) WsH9®/ 040255 24.
The device of claim 20, which is sized and shaped for intravesi cal

i nserti{qn. . ' f i erein. ' nprises a
wat er pje%r' meéﬁ‘eedjgogls gggfgﬁnlg r2 ?cwﬁéﬁ%g %%%m%ed’oﬁl 3%5%:;;;‘3}3{%%?%@%38%0, further
conpri si ng &ldasetngsiicitobe.f r anme operably connected to the housing. 27. A

met hod of making a solid drug tablet conprising: conbining a drug in
particulate formw th at | east one water soluble excipient to forma
conmposidt on;Thergvice wpeleyns HY femecr compesing p aetchterf fseme apaehly goregtyditabl et

wherein the L g, 6 rises a |l ocal anesthetic agent selected fromthe group
A t S %.'p . . . .
consi sting of an ani noam de, an am noester, and a conbi nation thereof, and
t he excipient conprises |ess than 50% of the solid drug tablet by weight.

28. Themet weheafoddfahdrink’a soMiedres tibldieompisihganest hetic agent is sel ected
fromthe group consisting of |idocaine, prilocaine, nepivacaine,
bupi vacai ne, ar t iEIWENE p dpiaiadartitalataiamesitbitieast erswaleswhlc cagpicThe

met hod of cl.ai - ] 1] e solid tablet is between 70 wt % and 99 w %
t he | ocal antgsﬁgpﬁﬁ%lc% ‘S%tﬁ‘i“na@‘g The nmet hod of claim27, wherein the
exci pi ent conpri s@esmpicsbingdies cansbsitidnub foreansolid3drug Tdbéetjret hod of cl ai m 30,

wherein conmbi ning the drug and the excipient conprises: granulating the
drug with the bi ﬁﬂ@relpéhq%vwgmaﬁﬁwsl?c ﬁaesmegﬂc@g@ﬁérﬂﬁ@teg Fenytha S1AWs wi t h

the lubri Ca%ngigtir{goéffgnta%ngmgsintain‘ﬁﬁoester, and a combination thereof, and the
excipient comprises less than 50% of the solid drug tablet by weight.

28.  The method of claim 27, wherein the local anesthetic agent is selected from the group
consisting of lidocaine, prilocaine, mepivacaine, bupivacaine, articaine, ropivacaine,

and combinations thereof.

29. The method of claim 27, wherein the solid tablet is between 70 wt% and 99 wt% the

local anesthetic agent.
30.  The method of claim 27, wherein the excipient comprises a binder and a lubricant.

31.  The method of claim 30, wherein combining the drug and the excipient comprises:
granulating the drug with the binder to form granules, and

dry blending the granules with the lubricant to form the composition.

32.  The method of any one of claims 27 to 31, wherein the solid drug tablet is a mini-
tablet.
33. A drug dosage form comprising:

compressed particulates of a drug,
wherein the compressed particulates are in the form of a mini-tablet which is

greater than 70% by weight the drug, with the balance being at least one excipient.
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32. The nethod of any one of clains 27 to 31, wherein the solid drug tabl et
is amni-tablet. 33. A drug dosage form conprising: conpressed

parti cul We0Wf15889dr ug, wherein the conpressed paPCiraisk@vmgo2ase in
the formof a mni-tablet which is greater than 70%by wei ght the drug,

wWth t baI | e X I ent

2010/ 1 s dasio fuze) T Shafie thaagab@ 1O IR 82 M7 aiods, Wikker ei n
t he m'ni-tatqhg:gm s from 85 W% to 95 wt % the drug. 35. The drug dosage form
of claim33 or 34, wherein the mni-tablets each are substantially
cylindrical with flat end faces. 36. An inplantable drug delivery device
conpri siSng: The domedevagerfore affcldime33dirdg, dbs@getht arinistabletsanayh arce of cl ai s 33
to 35; and a flexi nd. wat er per bl e housing containing the one or
mor e drug dégéﬁ%m’fa Vﬁﬁﬁn‘glc\gﬁw”&ﬂ@?g}wfﬁe housing is sized, shaped, and
constructed for intravesical insertion. 37. The device of claim 36, having
froml1lQqdo I 34y - al | n the housing. 38. The device
of cl al%r% 36%? rg‘%lﬁ tgﬁe%?%ﬁn ae%}cgtcg%lﬁglﬁgfrane operably connected to the
housi ng. 39. The whewr c®robdf thnyrnendsage s nﬁar&ﬁoﬁemf&&,lmmﬁértceﬁﬁ and t he
drug is a local angsthetic agent ant.i m crobi al ent, or

Chewot her apeut | ¢ USRI sy o BoudPls Bhvng sifsmnaaund 057 himpre

| ubri cant. dosage forms,
wherein the housing is sized, shaped, and constructed for intravesical

insertion.

37.  The device of claim 36, having from 10 to 100 of the mini-tablets aligned in the

housing.

38.  The device of claim 36, further comprising a retention frame operably connected to
the housing.

39.  The device of any one of claims 36 to 38, wherein:

the drug is a local anesthetic agent, and antimicrobial agent, or a
chemotherapeutic agent; and

the excipient comprises a binder and a lubricant.
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