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BACKGROUND OF THE | NVENTI ON: : The present invention is- concerned with
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function. ThiisTHEY ANDAPMERATIS FORTREATING INCONTINENBECe' , urge
i nconti nence and total tncontinence.. The Invention has io been devel oped
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prostate cancetfr. Prost hetic sphincter valves have been proposed in nunerous
f or s in treating female incontinence. . n
' Incontinence is a major health problem, particularly with the ageing
15 population, for which there is no well-accepted medical treatment. For females,
surgically constructed slings are increasingly being used for stress incontinence
____ and with increasing success. .However, here is no low risk and reliably effective
| treatment for moderate to severe male stress incontinence particularly after

treatment of prostate cancer. As the incidence of prostate cancer is increasing,

20 this is a growing health issue. _

The internal sphincter of the urethra consists of smooth muscle cells
interposed with elastic tissue and is located in the proximal urethra. lts constant
tone is crucial to maintaining mechanical resistance in the proximal_ urethra
sufficient to hold back the passive pressure exerted by urine in the bladder.
25 Weakness in this area is a common cause of urinary incontinence, for example

s
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after treatment for prostate cancer.
Prosthetic sphincter valves have been proposed in numerous forms,
) including mechanical, hydraulic and electrical devices which ‘replace or
' supplement the defective damaged internal sphincter of the urethra (e.g. PT
30 101841, SE 931516, GB 2266844, FR 2638964, W097/01309 and US 4619245).
Electrical stimulation of the muscies of the sphincter has also been proposed (DE
29614895). Other approaches have proposed the use of external or implanted
electrodes to stimulate existing sphincter function. |

akness :in this area is a
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20 sphi naigtrallowing completefreeddmof the .. present: invention, to provide an
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the thigh around the patient’s urethra, and then to electrically stimulate the muécle
to “retrain” it to function as a replacement sphincter (New Scientist, 29 June |
1996). However, this approach, even if successful, would require relatively high
levels of electrical stimulation to aliow sufficient contracture of the replacement
| 20  sphincter.
it is an object of the present invention to provide an improved prosthetic
) device for use in treating incontinence.
SUMMARY OF THE INVENTION
Broadly, the present invention utilises innervated smooth muscle to provide
25  an auxiliary sphincter. This is stimulated by a suitable device in order to provide a
functional sphincter in the patient. As a consequence, the stimulator device can
operate with lower power consumption, and produce a superior sphincter action.
According to a first aspect of the invention there is provided'an implantable
sphincter stimulator configured for operatively providing electrical stimulation to a
30 surgically implanted innervated smooth muscle sphincter disposed about a

urethra so as to control the flow of urine therethrough, the stimulator including:
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Preferably the stimuli applied have a current less than or equal to 30mA.

More preferably, the stimulation signal is generally rectangular and symmetrical
biphasic, although alternative biphasic pulses may be used.
20 Preferably, the sphincter stimulator includes a replaceable or rechargeabie

battery power source, preferably one which is in-situ rechargeable, for example

il
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inductively.

Preferably, the signal to the receiver is communicated by mit_:rowave or

radio means, optically or by_ magnetic energy and the receiver respectively is a
25  microwave, radio, photon or magnetic energy receiver.

Preferably, the stimulus generating unit includes a demodulator responsive
to the received signal for providing a modulated sighal to a stimulus encoder
which in turn provides a signal to a stimulus driver. The stimulator preferably
includes two or more electrodes for operatively delivering the stimuli to the

30 sphincter. The stimuli may differ between electrodes, or may be the same at
each. b

Preferably, after the sphincter has been relaxed, the stimulator is adapted

to supply the first stimulation signal to contract the sphincter when a
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Preferably, the stimulator is in electrical communication with the sphincter
by at least one electrical lead having two or more electrodes which are operatively
implanted into the sphincter at a predetermined location. More preferably, the
lead includes three electrodes disposed in an epimysal, cuff or tripolar
20  configuration about the sphincter.
Preferably, the smooth muscle is taken from the smooth muscie of the

} bladder and transplanted about the urethra and having its circulation intact.

PN

Alternatively, the muscle is venous smooth, anococcygeus smooth muscle,
terminal ileum transplanted as a segment devoid of mucosa and having its
25 circulation intact. A further alternative is the dartos smooth muscle from the
. scrotum or labia. In each case, the long axes of the muscle cells are disposed
substantially circumferentially about the sphincter. Depending upon the muscle
selected, the circulation may or may not be transplanted intact. If the circulation
is not transplanted intact, new vessels will need to be regrown, or otherwise
30 provided.

According to a second aspect of the invention thére is provided a system

for use in treating bladder incontinence in a person, the system including:
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Preferably, the controller includes:

a transmitter; :

means for generating a predetermined signal at the transmitter;

a power source; and

20 actuation means for selectively generating a signal such that on receipt of

the signal, the sphincter stimulator provides the stimulation signal at its output for

it
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contracting the sphincter or allowing it to relax. The signals for selecting
relaxation or contracture may be different, or the same signal may trigger .
alternation of states.

25 One form of the controller, particularly for use by a physician, may include
a receiver for receiving the sphincter stimulator telemetry information signaf from
the sphincter stimulator. Preferably, the signal is transmitted by radio waves,
microwaves, optically or by magnetic energy and receiver respectively is a radio,
microwave, photon or magnetic energy receiver.

30 Preferably, the system includes a remote sphincter stimulator programming
unit for selectively programming the sphincter stimulator to provide a
predetermined output. Preferably, one or more of the stimulation signal current,
shape, frequency and width is varable in response to the
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sphincter stimulator by radio signals, microwaves, optically or by magnetic -
15  energy. | o
Preferably, three electrodes are arranged in the sphincter in an eplmysal
cuff or tripolar configuration.
Preferably, the sphincter is smooth muscie selected from those previously
~ described.
20 According to a fourth aspect of the invention there-is provided a method of
treating incontinence including the steps of:

\Mk\\

disposing an innervated smooth muscle sphincter around a urethra;
locating a plurality of electrodes in predetermined locations in the sphincter
and electrically connecting the electrodes with an implanted sphincter stimulator;
25 and
selectively actuating the sphincter stimulator to provide a predetermined
stimulation signal to either contract the sphincter or allow it to relax in response to
a remotely generated signal.
According to another aspect of the invention there is provided a method of
30 surgically implanting a sphincter stimulator in a system for treating urinary
incontinence, including the steps of: |
implanting the innervated smooth muscle sphincter about the urethra in a
person; |
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‘i ncl udi ng: sltrhbﬁréé 3f3 d%frnod;lhm%%fé‘g an innervated snooth nuscle sphi ncter
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with "an i. ante sphlnte mul at or 5anv sel ectivel actutlng
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remotely -generated signals.... According, to another aspect of the
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about it hbewseﬂkﬁoaovemde aryr satnsal Isphintie Rotgdon \Waiomay o8 pEeserved. The
PCT/ AUO! mf?mctenc pressure exerted by the prosthesis should be sufficient to restore the
net sphincteric resistance to its normat level of operation. Unnecessarily high
15 pressure would not only be wasteful of internal stimulator energy but could also
cause dangerous overfilling of the bladder. On the other hand, the pressure must
be sufficiently high to prevent the leakage of urine.
The smooth muscle tissue may be selected from those described above, or
any other suitable smooth muscie tissue. It will be appreciated by those skilled in
20 the art that other types of smooth muscle may potentially be employed as the
) implantable sphincter including alpha-adrenergic excitatory innervation,
L cholinergenic excitatory or, inter alia, circular intestinal muscle.
One advantage of using smooth muscle tissue is that it physioldgically
performs a sphincteric-like function and the muscle layer should be able to be
25 transplanted whilst maintaihing its innervation, or allowing for its reinnervation,
and blood supply. Moreover, smooth muscle of the types described is readily re-
innervated by sympathetic. nerves should the existing innervation be damaged
during surgery. Reinnervation may take some time, for example, two to three
weeks, after surgery. |
30 - Another advantages associated with the use of an innervated smooth
muscle sphincter in accordance with the present invéntion is that in smooth
muscle, a long-lasting contracture (2-3 seconds) results from a single neural



implanting, the electrodes; into.! the sphincter at' prede g i nedi.j
| ocations; ands !inplanting the sphihcter stimulatOr, %mt

bei ng such that the electrodes: are electrically'" connected, to ;
the:::spywi pgigs7 control ler to permt 4 stinulation signacy/Aucomgsaid
sphincter stinulator to stinulate the neural structures of:saidl snooth
"muscle. Inplanting- in this context incgdudes transplanting! fromthe sane -

th f
Ot aove 15tTaB0 ,BboorbitEi  6nig"s MbCHORlonyDEF B BIRGRIRT tOtB ko B
function sprodece Oa Stetertiantoratdcyiopr esmuallyowm&(ages ofnoderateg b;neneuro-

contract ed. @eneral the nmain function of the innervated nuscle.
prost hesi sm?'ls"ﬂ RIRIPAS® function inAhe internal) sphincter.: It shoul d not

be used to overthdlferibh g@ﬁél"é{?éd ﬁ@fhhﬁ%ﬁfssféé‘&ﬁér‘léﬂhréﬂaﬁ s‘ﬁ‘?dotﬁ%ué&l@ﬁ@wed

The sphincteric pressuré exerted e prosthesis should be. sufficient
to restor egreater them f@pﬁkﬁleiattmnsde r Dethanuacletgenemaéesﬂmmry oveya wide

operati on. ar| 5 ssur: d not , on

Thterna  deatiRERapaeleonemf, e Pt SRR Btk Rt subfifety of
the bl add artlély tdaﬂtratctbar Ihindotht Aftrselee % Wite NS aiigins Wigh eémidn ywithgh to
pr event the | eakage of brine.. il'e snpoth nuscle tissue maybe sel ected from

those desdelatvalyalow enewy expapdivieer Ssueathyneseendiseue rﬁ%’@F@*Yt d@@l@as at owill

be appr eci l's

s:rnooti h; pﬁﬁ%ﬁ:ﬁ 9%@‘3'%38 lglrler%d?dr[}g o8 ﬂ;%z@e%8§ resﬁelﬂﬁ%e ﬂ%rpwlaa%{r%@?e sphi nct er
| udong al phaA adtl'@meadgantag:ecaftﬂae as§, of lsmumt!vmusohe accomhhg rherttgzepresent

fjltator rcul ar |ntetlna nmus eof

o o dnoferiticoh Hhattow fegfshSindiye MridfdiCcayles fe raicike 84 BRLAR

sphi nct er ir@arisnhittér. f @iiphilgihg itk hBRieswhiSihesmbetiemustle ihdaridine tﬁ@d)@'st 8 be
25 transp:lantedl whilst maintaining its innervation, or allowng for its:

r ei nner vatcostactien becase tbamwotr%r@m@me@ﬁ%ww %f%Qﬁpéoroan%éC@WGG
descri bed yjisrfift et:e%torr ompIEE tH %ﬁ etivites TREL SR hfés@@ﬁq&sP%{ﬁ%d
u at y t ake

exi sting innerva anmdged rrng surgery. Relnner
sone: 15i neeleqses oalampllens from mternalrsteresweﬁks relefand thatucaleiogm iSSmeﬁfmalher
advant age

S 00§ 3R 35 BV b S5l s BRBR R BB o RS
: " release calcium they do so for extended penods of time, typically in the order of
several seconds. Therefore, if the exciting pathway is triggered repeatedly at low
frequencies a sustained rise in calcium occurs and the smooth muscle develops a
20 contracture. That is, it does not relax between stimuli. In some smooth muscles,
/A a few stimuli delivered every two seconds, for example, will lead to a sustained
{ ) contraction.
An alternative way to excite smooth muscle is to stimulate it directly which
produces quite long fasting contractions but only on application of very high
25  stimulating voltages. Nerves have low thresholds for activation, compared with
musdles, and this, together with the low frequencies of activation required, means
that stimulus spread will be avoided. Importantly, an electrical device can
reasonably be expected to survive untouched for many years with such low usage
demands.
30  BRIEF DESCRIPTION OF THE DRAWINGS
A preferred embodiment of the invention will now' be described, by way of
example only, with reference to the accompanying drawings in which:
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Stimulator 1 includes a signal processing unit 4 in electrical communication

with a receiver 5. Signal processing unit 4 is configured to provide a
predetermined electrical stimulation signal at a first output 6 of stimulator 1 in

20 response to a signal generated remotely by controller 7 and applied at receiver 5
such that processing unit 4 selectively provides the stimulation signal to either
contract sphincter 2 to substantially block the flow of urine along the urethra 3 or

RN
. |
e

to allow sphincter 2 to relax and allow urine to flow.
Referring to Fig 2 particularly, signal processing unit 4 includes a
25 demodulator 8 responsive to the signal received at receiver 5 for providing a
modulated signal to a stimulus encoder 9 which in turn provides a signal to a
stimulus driver 10 which provides the stimulated signal at sphincter stimulator
output 6.
Once sphincter 2 is allowed to relax, processing unit 4 includes means to
30 supply a stimulation signal at output 6 to contract sphincter 2 when a
predetermined signal to contract the sphincter is not received by signal
processing unit 4 via receiver 5 for a predetermined time period. In the preferred
implementation, the processing unit 4 provides stimuli adapted to contract the



reasonably be expected to survive untouched for nmany years w E h | ow
usage. demand's. 30: BRI EF DESCRI PTI ON OF THE DRAW NGS A lrpAB

enbodi enent, of theinvention will now be described, by way of exairrpl e
only, wiwoabsyrence: to the acconpanyi ng draw ngs i n whipCii7aubd/o0928G 21 WO
001 /10357 PCT/ AU00100.925: 9 Figurei 1 is a schematic illustration

ofi ~a: systemfor treatingi iincontindance according to the invention;
Figuire Z?mﬁaenaﬁnegsaé ls)gnal islruééw@a 98 rédsoridEoARRiER tﬁe %ﬂmun% ﬁfméd bgﬂ' ator

of Fig 5 3ure- schemati ca I'l'ustrates external and, inplanted parts
of the s&8dEessphing®Rrgerxes.Fi gw re 4 illustrates a.sphi ncters stimul ator

e o al terniis SSaEREFEnicaRrL I sPhiMosst sirRatess L 8] Msehty paiq 8" ©
showi ng phrefjgercg dvases fanguessivens @ aﬁlmtmma* i tiske Eaenngeof the smmumor
enl arged view,of .the el ectrode: configuration of Fig 5. DETAILED

DESCRISPTI NTafle philianterand tsorsoeiver 95 fesider thap anfrwﬁw| of 8-40fkHgis 1iiito
16, . Jher epjetarrdd. ! Hihe eaﬁ ¥ aqe;l aNLibofe riMEMGt fle fild gﬂéﬁte% tiH7 g' L
ing eleCtri

sel ect i ve?y provi stinmul "a.tron to an I nm-er vat ed: snoot h
muscl e sppiefesrast. 2' di spose: d about a urethra 3 for controlli ng the flow
of , uri ne. S:tirn*\ator 1.includ nal roces |||)89un|t

electrical co g Bﬂd'”%ﬂ’?%c’gﬁ?%&‘iev@Pns SEENa MR @s%qr?f&pn'&ﬁtecd 411 is

confi gur eﬁbtidallyarrﬂhbd@n@e 680RH t@HﬂOOﬁﬁﬂo%[ﬁin@(ﬁéf seallaiér ahatréddiver YAl at a
first output 6 of stinulator in response tV a signal generated

l{m)t@l y, @ Botopsetentordn the e %fp?pPMird paote-diade e othgr sditaile detactasr ocessi ng
npt :4. sele r SEdents |

contract::s: pﬂrryé?er ét?ls(gtssubg{'l hﬁg\rel @U%ﬁ%%r&%%ﬁ@ﬁ%l s o(?'lﬁélpﬁ{{ga*ed ¢ rthe
urethra aspjmctero st aior stpby noiceswave oneMamradwdeaeak/ewﬁms ree miofdwave

Ref er 11y ivEE 9 1F3Eh  SribetiimbntsS B HichS 56 i P o feqldiiy e

range of 0.9 to 2.5 GHz. Alternatively, the signal is communicated to sphincter

15  stimulator 1 by magnetic means and receiver 5 is a mégnetic energy fecei_ver.
Any other suitable communication arrangement may be used.

As is best illustrated in Fig 3, controller 7 includes the RF transmitter which
is driven by a means for generating the control signal.. Controller 7 further
includes actuation means for selectively generating the control signal at

20 transmitter 11.
Part of transmitter 11 is also a receiver for receiving an information signal

et
RS——

indicative of at least one parameter of the sphincter stimulator and provided by
the sphincter stimulator. The telemetry information signal is transmitted to the
controller by means of a transmitter disposed within receiver 5. In embodiments
25 of the invention where microwaves are employed to communicate either. the
control signal or telemetry information signal, transceiver 11 of controller 7 is
configured to transmit and receive microwave radiation. In embodiments where
the control signal is transmitted optically, transceiver 11 includes a photon
detector in the form of a PMT or solid state device and a light source having a
30 predetermined output. In embodiments of the invention where the control signal
and the sphincter stimulator information signal are transmitted by magnetic
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It should be noted, however, that these parameters are variable and are
configured for each person. ‘ ‘
- Preferably, the smooth muscle is taken from the smooth muscle of the
bladder and transplanted about the urethra and having its circulation intact.
20 Alternatively, the muscle may be venous smooth, anococcygeus smooth muscle,
terminal ileum transplanted as a segment devoid of mucosa and having its
é’\} circulation intact. A further alternative is the dartos smooth muscie from the
scrotum or labia. Any other suitable muscle may be employed. In each case, the
long axes of the muscle cells are disposed substantially circumferehtially about
25 the sphincter. |
The muscle is generally in the form of a rectangular strip such that the long
axes of the muscle cells are disposed substantially lengthwise along the strip.
The muscle is then disposed substantially fully around the urethra in a generally
cylindrical arrangement such that the long axes of the muscle cells are
30 substantially circumferencially disposed about the urethra. Preferably, the strip is
completely disposed around the urethra. ~
The muscle strip has dimensions 6cm by 2cm and is preferably provided in
the range from 4.5cm to 7.5cm by 1.25cm to 2.25cm.
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In the epimysial configuration, the electrodes are sutured directly onto the
surface of a muscle. These electrodes are implemented when stimulation of a
- motor nerve trunk is impractical, however, this is not necessarily always the case.
In the cuff electrode configurations are employed in alternative
20 embodiments and are contained within an insulating sheath substantially
circumferentially around the circumference of the transplanted sphincter. They
() are capable of stimulating the embedded nerve fibres maximally while keeping

the stimulus field local to the transplant.
In other embodiments of the invehtion, not illustrated, the sphincter
25 stimulator includes a second output such that one of the sphincter stimulator
outputs provides a signal to contract the sphincter and the other output provides a
stimulation signal to ailow the sphincter to relax or contract to a lesser extent. In
this embodiment, each of the first and sécond outputs of the sphincter stimulator
each include a lead having three outputs in a tripolar configuration about the
30 sphincter. In yet other embodiments, the first and second outputs each include a
lead having three electrodes disposed in a cuff or epirﬁysal configuration about

the sphincter.
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15 communicable with a third output of processmg unit 4 for %/ransmzttmg sphincter
stimulator telemetry information indicative of one or more the parameters of the
sphincter stimulator for remote detection. The information is transmitted by radio
frequency signals, however, in other embodiments of the invention the sphincter
stimulator information is transmitted by microwave means, optical means or by

20 magnetic energy. The sphincter stimuiator information signal includes information
regarding parameters such as stimulation signal-frequency, current, width and/or

() shape, and received signal strength and battery status. This is useful for use in a
controller intended for use by physicians.
A remote sphincter stimulator programming unit 13 is adaptéd to receive

25 the sphincter stimulator information provided by receiver 5. The sphincter
stimulator programming unit includes a transceiver 14 for providing a calibration
signal to stimulator 1 which, in response, selectively varies one or more of the
output properties of stimulator 1. The calibration signal is preferably transmitted
in response to receiving the sphincter stimulator telemetry information. The

30 calibration signal includes coding to selectively vary the output current, shape,
frequency andfor width.  Conveniently, the remo{e sphincter stimulator
programming unit is integrated into the physician controller.
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cor nplifcat edi | tlderefis salpenproyided aonethods ol surpicatlesimplanting a sphincter .

stimulator system as hereinbefore described in a person for treating incontinence,
the method including the steps of implanting the smooth muscle sphincter
substantial!y about the urethra in a person, implanting the sph.incter stimulator in
the person proximal to the implanted sphincter and implanting electrodes into the
20 sphincter at predetermined locations and electrically connecting the sphincter
stimulator with the smooth muscle sphincter.
Other preferred embodiments provide a stimulus system including circuit
means defining a single channel electrical pulse generator, power supply means,
.a control circuit to allow a transplanted sphincter to relax, a separate control
25  circuit to adjust pulse parameters, two or more stimulus electrodes, and leads
connecting the stimulator to the electrodes. |
The prosthetic sphincter includes a sheath of innervated or reinnervatable
muscle fissue taken from the selected muscle and transplanted around the
urethra. In one embodiment, a segment of distal small intestine, 2-3 cm long,on . -
30 avascular pedicle is isolated and the remaining intestine is rejoined by end to end
anastomosis. The isolated segment is opened along its antimesenteric border
and the mucosa is dissected away.



Sphincter-stulatorl includes ar ep| aceabl e battery power~ sé‘mtcaugmnggot
i'llustrated in Fig 2. I1h’ ones inplenmentation, battery 17°Is

el ectrical conmunication with signal processing unit 4 such that %
control ¥QHEIHrovi ded by controller 7 to sphincters sthGHACRYPo2

i nductively provi des energy to recharggg |o the battery: In anotheri~

i npl ementati on
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contrabl evebsdientied ter vHScUIRY pudicleci aThe AndiRitipge ligadigac @hetrate the
istinmulato:ri, Iaﬁ}aran’mn unit 13 is adapted to receive he sphincters

ﬁl}rml at ofPhingtes eRgiare fepred te the H?dﬁﬂﬁ'é‘g\hiﬁdd% negke- sphincter stinulator
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signal to stimulator | i n response, se vari es one or’ nore
of the odigsetting mneanomcpgetﬁ imusclesrfram theie spinal inseriians, sindndriawing

prefer‘abl tran mtted || re nse t eiv the s |r|cte st
P ot o “tets SBRS Thiscls atgung, el SRBAER Rk, LECENREIe) Aay° Rie te Slekted : tg
to seligCt fropd ¥ sectiol of MGuseulapWeif UVEABLS sHLRE muscle, thé ﬂ@ﬁ\lﬁélcil{umaéﬁﬂ or
wi dt h. Conveniently',  the renote sphincter stimul at or q}ggran’m ng unit is

| nt eqr at otfaNAPNIERASAFeTIERH deYRid 81 Micosa andARy e s citwiien jnfastaer
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The stimulus pulse generator transfers electrical pulses to the electrodes

and these pulses are converted into action potentials in the nerves transplanted

20 with the muscle sphincter or in the nerves which re-innervate the sphincter after
surgery.'

All implanted circuitry is preferably sealed and encased in a biologically

PanaN
ey

inert material such as a biocompatible silicone material. The metallic electrodes
and leads are preferably of Platinum-Iridium alloy. The connecting wires are

25  preferably insulated with a silicone coating and lead to an implanted control unit
placed between the abdominal muscle and skin.

The stimulator is required to maintain continuous tone in the transplanted
sphincter sufficient to hold urine in the bladder without leakage by continuous
stimulation. To release urine, an external control unit using, for example, a radio

30 frequency signal will turn off the internal unit to halt the stimulation of the
sphincter, and is shown schematically in Fig 3. | '

Alternative embodiments of the invention employ microwave or optical
means, for example, in the form of infra-red radiation, to communicate the



treating urinary incontinence in a person including the :steps ofi

di sposing the : inplanted snooth nuscle :sphincter substant ijalltl ){‘Pgr nd! a
urethra, locating a:: plurality of electrodes in predeterm ned ToOcatl ons
in the spkOW{8¥57and el ectrically, 5 connecting~: them w pbrawodsHerant ed
sphincter stinulator as hereinbefore described: The, sphincter stinulator
is then ii selectively actuated on recei®pt of the control signal to

pr ﬁyi dte t reantg lé’dwla_drtm thedspﬁliricmﬂ s:li_irr]mﬁatos,i%{ﬁ_e é@ilgitéhﬁimﬁl_ﬁg& r;,%ﬁ%q]est he
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to,th ofed s ri i ty t i |t | | h thra. t
ol ax. 15 SpRuiRE SUNERE Ak adndt driPinole patestoRLie] pushrebuiton
sphi nct er again kuiresume sphinctenic pressareei ABRIeREADELESF IR BrdbtP Py far
treating e ngl nenc Elhe nmet hod i ncl udi ng, the :steps o’f. I Mp i ng,
t he SerO_tIII %@E g 9p‘ﬁ¢§f’c '@Sp@ﬂg@ﬂéh? sEmuatemeatid beeprogrentmed tmresupsy son,
i hiplanti gﬁet-éﬁbn §@wtcglny §ﬁél"’ybﬂfeﬂrtirﬁé1 the pers:oni proximal to the i m

pl ant ed sphincter and inplanting~el’'ectrodes into the 20 sphincter at
predet er m ned, Thecadvanages of ¢hiectysiermlary twoloit: C Firsgy, i thbtﬂﬁgnﬁmgﬁg{er
I ments

[ ' | hi - O f d enb
or ovi 45 - 0813 A8 ECBArE 2Bnfiotiok Gkt theioaa fabienwhelecparionyo
qhannel ebladder hplyinge Theyesipipy inikA¥aheSHBBES BRANSN thah ﬁ'ﬂ%égdfﬂﬁcl reuit

to allow a_trapspl ant ed hincter to rell x, a separate control rcuit
£ defied; o1
te

to adj ust PP esie e fRcopd Advantagetis nthatisuch ez taystims i gliows diHeeads

connecti nﬁimbﬁt@ﬁéifﬂﬂiﬁ?%bé‘édﬁ%‘li‘ec?éﬁgﬁ{aﬂ es: The -prosthetic sphincter
i ncludes a sheath of innervated! or~reifinervatable nuscle! tissue taken

from ii the st «mbadimeniscwbere ahd sigaasgbaoomdiunwmmdnheﬁeticufyt gral In
mal | intestjner.2-3 ¢cmlong, on 3:0

oM AR Bl AR iAo it et 5
, gly. To emply the bladder,
‘ therefore, the person simply places a magnet over the implant for the time period
required to empty the bladder. A small permanent magnet is a convenient item to
20 carry around and requires no batteries. One disadvantage of such a system is
that a magnetic detector needs to be added to the implanted device and this, in
turn, requires more power from the internal batteries.

;J,&W\‘
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It is envisaged that the requirements of the stimulator may change, both
post-operatively and with alteration of the preserved sphincteric resistance as the
25  person ages. Access to the implanted device via surgery for the purpose of
hardware adjustment is, of course, undesirable. Therefore, adjustment of thev
stimulus parameters via an external radio link to the sphincter stimuiator
programming unit 13 is a preferred feature of the system. '
It will be appreciated that various modifications and alterations may be

30 made to the system described above without departing from the scope and spirit -
of the invention. '



A - AU 2003 WO 01110357 PCT/ AU00100925 15 The- isol ated) segnent is drawn
i down to the neck of the bladder. It is then taken, around,the bl adder:
neck" so, that! the circular nuscle- is disposed 14 AUG 2003
substantiallytcircunferentially with reldpect to the neck, and the cut an,
timesenteric borders are :sewn. together,, to, create: a close fit around
the neck: of the bladder. If 5 necessary,. the! circunferentiall length is
reduced, tp, cat a3 EINIRE ' SIS A reated S0 vascul ari sed |
sphi nct er MR INING THE INVENTINARE ASFORLOWSher i ci ai . J
connective tissue of th, e: bladder neck. A: stinulating, electrode
assenbly is sewn to the transplanted intestine,,, withi the axis, of "the
el ect r ode’- ass&rbiMplantablemphinger stimulaten sontigured| tor coprratively previsirgt t o
the entry el r ; - . I‘Qﬁ%? e - ring.
| i gat ur esef|oéfg;1ﬁe('?ﬂ(rfatgfczr’ntu Légﬁﬁsgﬁi %c%rgrrélgﬁlgy zr s@%ﬂr ("an é]ot,lcélht ﬁ%ﬁerﬁy@%

bl adder nsphkinclen disposleteabmat iaveretrrb adi aetat conttdhthe flowlofnghertheteghmuight | on
is made b gt'h_ase?ti n tJ)e anococcygeus nuscles fromtheir spinal

i nsertion¥® u'&’%ﬁ\l’ﬁiﬂ-‘ B$e freed nuscle around the bl adder ~ neck. The:
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Zpbi ncter on in the nerves w re-innervate the sphincter after
uggery. . prdeteiniped signals beingi salgcted in raspbosaltd g, contral signahmeceivedsatd i n.

a. biol ogj | y. ipert- terl h as 'a bi oconpatibl'e silicone
mat eri al .{ﬁg%&eéﬁﬁniaégﬁ%ﬁ 8§é§8lve§nd | eads are preferably ofi
Plati numIridiumalloy. The connecting wires, are 25, preferably insul ated
with a silicone cqgatin nd lead to .an jnmplanted control unit .placed
(bet ween fthe a 'ﬂ%tfagrsﬁ'ﬁ%’@t@ ageRrdug #TCPTTB'W]%J:V@ﬁ‘%‘ﬂltg?c#mi“g?t'&%alﬂn@éd) to
nai ~ ntai nis m@estijguous tone in the transplanted sphincter sufficient: to
hold: urine its, the bladder w thout |eakage by conti nuous

3. A sphincter stimulator according to claim 2, wherein the stimulation signal

is generally rectangular and symmetrical biphasic. |

4. A sphincter stimulator according to claim 2, wherein the stimulation signal
current is less than or equal to 30mA.

i,
}
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- 5. A sphincter stimulator according to claim 2, wherein the stimulation signal
pulse frequency is in the range of 0.25 to 2.5Hz.

6. A sphincter stimulator according to claim 2, wherein the stimulation signal
pulse has a width in the range of 0.05 to 0.20 milliseconds.

7. A sphincter stimulator according to claim 1, wherein the stimulation signal
is such as to provide a continuous tone in said sphincter.

8. A sphincter stimulator according to claim 7, wherein the stimulation signal
is pulsatile. '



stinmulation. To: release urihe; an external. control unit using, for
exanple, a radio 30" frequency signal will turns off the int erq%mmgq)
halt thee stinulation of: the sphincter, and is shown ischemati: ba, n
Fig 31 Alternative enbodi nents of the itB/ention enploy nicrowave or optical
means, for exanple, in the, formof infra-red) radiation, to conmunicate
the 4 AU 8. 2903 sithiodtet GEEWIARCT ascHaintp B 8lalth 8, wehdrel thei stimllatioy sidreal

sphi ncter . stinul ator anq t he ,sphi nct.er stinulator includes a ,
corr espontfi %%""r‘r@@%f%?”%tﬂ aB?“ﬂégmmﬁﬂ?@@'Ptﬂﬁ"?-t he person. The person woul d
..hol d! the externalil device adjacent the :skin over the irinplant.(and
push an aﬁbuati on buttonhﬂ_’}[u? allow the transp..lantedi sphincter to rel ax

5 and urin8; t & sphipgier sligulaion ageerdiiaio flagn & wehgsain thet stituation ignabush
the! butt j (ﬂ:@q b eri'e pressure. As described, if the
user for ggggr@gg{sﬂgighﬁa?f e “ﬁ?@?a c'ﬁ\'cl ose, the sphincter" the stinulator
could be :programmed to resune operation automatically after a given tine.

The adVantages A0f,.it:Rj L r d | rest | h ient. does not

o need 14 bt & PRRGSY SHAFEE RERU R4 vialh e vl elimRloR Hdbdlno .
: period plisefregiagicydsi thenangéhd .25tz niti ate the process and | ban
themput the unit aside if desired.. The second advantage : is that such
a systemallows: the stinulator circuitry to be adjusted externally. In
enbodi ment2, whey gptiiRétes istifrllator bctbsrdaR o dlafa s Wharainglel stahlidtioR sigfﬁ%l
permanent! ngnet is placed on the surface of the~skin directly over the

| bcati on BHlSethas @ widthrin doe cange of 0.661te §i.20 milliseeondsi rcuit is_designed' to
detect the: presence, of the. magnetic field and, shut offrthe

ﬁj;rrrrul atidh accordingly. To enpty,. the, bladder, therefore, the person
sinp, |y ' P3f acéssphingigfictimuetor aoeerdingtartairod, whereinrtbepenritad signed s r ed!
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14. A sphincter stimulator according to claim 1, wherein the stimulus
generating unit includes a demodulator responsive to the received signal for
providing a modulated signal to a stimulus encoder which in turn provides a signal
to a stimulus driver which provides the stimulation signal at selected ones of the
stimulator outputs.

15. A sphincter stimulator according fo claim 1, wherein, after the sphincter
has relaxed, the stimulator includes means to supply the first stimulation signal at

"”‘ih
:\
"

a selected one of its outputs to contract the sphincter when a predetermined
signal to contract the sphincter is not received by the receiver for a predetermined
period.

16. A sphincter stimulator according to claim 1, including a transmitter for
transmitting sphincter stimulator telemetry information indicative of one or more

parameters of the stimulator for detection remotely.

17. A sphincter stimulator according to claim 16, wherein the telemetry
information is transmitted by the same communications means as the control
signal.



that's a magnetic detector needs to be added, to the inplant ed devi ce: and
this:, in turn, requires nore power fromthelnternals bat t, r4 (.L g]ls
envi saged.thati 1 the requirenents of the, stinuiator may change
post-operatively- and" with alteration1gfithe preserved sphincteric

resi stance as the person ages. Access to the inplanted device via sur gery

for the pygposA ephinberd¥iinalatoradcusidimto | Slain®f16Caterdn , thengacimeters. .
Ther ef ore, u(g ustment of the stinulus: paraneters via an externals radi d

link to tteludespRerer Boreteintieasmulaliopgsignali figauensy cuerant, wigiheand/ped

f eat ur eof , B N S o) reci d. that various

nodi fi cat |s}t(') e’?rﬁég‘%ﬂ[’%q g[qtnghé\fr%%thbo& t?ag%nﬁél@zﬁeeo .the system descri bed
above: w thout departing tronp the scope ands spirit of the inventi on 4

it ant anfs: spfh PPALERS, SEp M, AgPErelo el o Rraiinalie, apseietit of ng

el ectri Caboﬁﬁ uw&%léb@era reﬁmﬁelyggé?fiirhﬁedl sptidtee stimQRR6Y shlRftagdP eighaluscl e
sphi ncter di sposed about a;urethra so as_to control the flow of urine

t her et hr 0886,in reRROR3E, rAIISNG Procrssing HEit setectivelyuyaries geaaranpryof thet in

el ectrica t the stinulus: generating, unit
oper at i veP§ﬁ’"gﬁP‘?p§e3P%§8[@49p$bﬁ%}8F §ﬁﬂ‘ffﬂ§‘§" predeterm ned el ectrical
stinulation- si gnal adapted to contract said sphi rrcter, and a second

pr edet er ed aI to all ai er-i r el.ax ane

o edet o e B SR BB ud R NB R T el e b sten S

si gnal r epetrarsitted ih i@sgareel teecéivedsphincRIFRtiLIABE tedemtny infdriatiehi nct er
st+, mut at o: r according to claiirn-1, wherein the stinulation signal is;

satile.: 3:'" A sphincter stimulator according to chasm 2, wherein thee

strnul ati 2'1' Si gnaphiricterd SARTLALY éc%frdiﬂgudtcﬁrc[ﬁﬁﬂw SWHEREIR @h’e | stihREES C.
4.11 A sphincter stinmulator according claim 2, wherein the stinulation
si gnal s ~genenatisgtunitds |opssatiielinconrneaied to theos@ineteapy one or more electrical

leads, each having one or more electrodes.

22. A sphincter stimulator according to claim 21, wherein the one or more
leads include three electrodes disposed in an epimysal configuration about the
sphincter.

23. A sphincter stimulator according to claim 21, wherein the one or more
leads include three electrodes disposed in a cuff configuration about the
f) sphincter.

24. A sphincter stimulator Aaccording to claim 21, wherein the one or more
leads include three electrodes disposed in a tripdlar configuration about the
sphincter.

25. ‘A-system for use in treating urinary incontinence in a person, the system,
including:

a portion of innervated smooth muscle tissue configured to define a
sphincter and implanted substantially circu mferentially about the urethra of the
person;



5:: A, sphincter stinulator according to claim2, wherein the sHAgul ation
signal . pulse frequency is in the range of 0.25 to 2.5Hz. AUG 2003
sphi nct er stimulator accor di ng, to claimz2, wherein the stinulation si gnal
pul se has a width; in the range of 0.020to 0.2.Q mliliseconds. 7. A
sphincter stinulator according to claimil, wherein thee' stinulation
signal is;: sugh impldnted pphinctie stinubator atranged soes tordlfoneeldcisighl stirheli © 8
A. sphi ncte stipulator; according to claim?7, wherein the stinulation

si gnal é%IaQE’B@ql fe-thersphingter; angos 118 gii A sphincter s_tinulaté&

accor di ng toc "Hcm Tl BH SRt IIOE& lﬁtdd%ﬁhl&gﬂoﬁm%es Hrlct%us?tﬂﬁlﬂgfoql 'y

rectangul ar an r| cal |p asi c incte or according

to gloal m &or, semmﬂvelﬁ'rtnggenmg thwgclameratlonsogpaégetmmeﬂlblean%atsamnmmmmr ﬁqual
to mA. . incter stimnu or according to claim erein the
stimulati 6'H”§|339al'g$p%‘éﬂv§ ?‘P'Etﬂféﬂa‘%lsp'%'"ﬂﬁrtoﬁ@ \aﬁgﬁsshmtezéotreiaz 5Hz. 12 A
sphincter stinulator according to claim8,, wherein the stiml atl on SI gnal
pul se has_a width in the range of 0.05 to 0. 2G m | liseconds;

sphi nct er 28t i nN %yﬁemaee@rdmgtq glairp| 25, nwherein e maisele i e dhe rf@nm §InghaI i
conmuni cagﬁz{‘g optically, magnetically; by RF, or, by mi icrowave. 14. A

sphincter stinmulator according to claiml1, wher ei n the stinulus generating

unit includes ,at denodul ator responsive to :the received signal for
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sel ected ones of the stinulator outputs. A sphincter stinulator

2 ording erein fte hingter_ h r. el ed he
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sel ected edbstahtiallysfullybRdund MeanBitradh aldeneraly d\giharisalMredhgenisidet er mi ned
signal to contract the sphincter, is not recei'ved by.the receiver for a

predeterm ned" 11 i period.
29. A system according to claim 28, wherein the long axes of the muscle cells

are substantially circumferentially aligned.

30. A system according to claim 25, wherein the smooth muscle is taken from
the terminal ileum and transplanted about the urethra as a segment devoid of
mucosa and having its circulation intact.

31. A system according to claim 30, wherein the muscle is in the form of a
strip.

9

32. A system according to claim 31, wherein the strip is generally rectangular.

33. A system according to claim 32, wherein the strip has dimensions in the
range from 4.5cm to 7.5cm by 1.25cm to 2.25¢cm.

34. A system according to claim 25, wherein the muscle is venous smooth
muscle.

35. A system according to claim 34, wherein the muscle is in the form of a
strip.



16. A sphincter stimulator according i ito i claim1l, includi @4 AUG 2003
al dtransmtter for tra;nsmttiing sphincter stinulator telenetry
information i indicative of one or nore paraneters of the stinulator for
detection renotely. 17. A sphincter stidwl ator according to claim 16,
wherein the telenetry information is transmtted | by the sane

comuni caBbons Apastemnagcblding tmtiairh)35, Wheseigirtat strip klgepetQidractdndlilarl& A,
sphincter stinulator according ;to :claim 16, wherein the paraneters

i nclude one, or niore of the stinulation signal frequency, current, wdth

and/or, gfapeA systeregetordihgsicsialin I8 Nadredt tHabhkR Mas HfirAbHSiond 9 the

sphincter stinulator according to clains 16, wherein the receiver is
cenfi gur efARGS Herpboa to 7.eamty |-2§emeioad.88Cmphi nct er sti nul at or
calibration signal Ill and in response, a. signal processing unit
selectively varies one or nore of the output properties of the sphincter
sti mul at 088. 20A-systeppacaerding 0 clainat2f, wbersinlithg mosclel isi anoycoybeusi n

the calib @{i ignal is train smtted in response: to: received
sphi nct errs qoﬂﬂpﬁ{%ﬁ'tel enetry information. 21 As:phincter stinulator

according_ 'to, claim1l1,, wherein the stinulation generating unit is

operative connected to the sphincter by one ,hore electrjcal |eads,
each havi hé on& SYSIHEY @C%‘?'"Blﬂgr gﬂ@@’:‘m:éBZZ‘X’hﬁreé'bﬁé"%é?'é?‘:'%t'fs M]”th?%PI’m of a
accordi ngstrip.t 0 claim 21, wherein the one or nore Leads include three

el ectci ides disposed in an epinysal configuration about the- sphincter.
23. A, sphincter stinulatO according to .claim21, wherein the one or nore

| eads inchpde nhRGeRlREbfH ' Ihekeil i ' | out
t@ sphincter. Z4. A sphi%%?kﬁ%wgtég?lhggggﬁﬁﬁ to_rélg{%?:?ﬁh%,l wher ei n
the- one or nore |leads include three el ectrodes disposed in ai; ;tripolar

confi guraighon; AaBaUbm Becord! RCLIBIm @-w@é#fr%”&tfn rh%?%ir{m@néi&ﬁé‘iﬁ B
urinary incontinence ins a p&rson; the'system. ~ T ncluding:
range from 4.5cm to 7.5cm by 1.25¢cm to 2.25cm.

42. A system according to claim 25, wherein the muscle is smooth muscle
from the bladder.

43. A system according to claim 42, wherein the muscle is in the form of a
strip.

44. A system according to claim 43, wherein the strip is generally rectangular.
45. A system according to claim 44, wherein the strip has dimensions in the
range from 4.5cm to 7.5cm by 1.25¢m to 2.25cm.

46. A system according to claim 25, wherein the muscle is the dartos muscle
taken from the scrotum or labia.

47. A system according to claim 46, wherein the muscle is in the form of a
strip.

48. A system according to claim 47, wherein the strip is generally rectangular.



a: portion of innervated snooth nuscle tissue configuredl to def r.pﬁ ﬁp& 2003
sphincter and inplanted substantially circunferentially about thet drethra
of the personi AUG 2Q03 2& an inplanted sphincter stinulator arranged so
as t6 allow electrical stinmuli to be &%lied to the sphincter; and
a.-non-inplanted controller in comunications with the sphincter stinulator

for sel ecdBvel W taystamer aceprtimg denelaimh i 48,5 wierpine dieé emiisoled st dids e
stinulati %n si,gnaI? to re?%ecti vely contract the sphincter or allow 'the
sphi nct er 9iBensigng of 66 byal.5d0L468Mm according to claim 25., wherein' the
muscle is in the formof a strip. 27. A systemaccording to claim26.,

wherein the strip is. generally rectangular, 28. A systemaccording to
claii 25, 20whefepYstemeasapsding: tojclaim 2powbereain the sphiristersstimualatoy inclutigs

around t he- uf ' s -ally i pdri 'S er.s, ent A, system
accordi ng%f %f'ﬁgﬂ%fﬁ%%tﬁ@ﬁ "ﬁ heng%fég)lhépa&g@@%gﬁlc#ﬁwe@ﬁ%gcp‘é}%@/&r 1 !hg are
subst ant i stitnplus generfatingninibbpgrativelyneshfigudéd .to AoreViglee fksiC pretichamiiged! ai m
i 25, wherein,the sppooth muscle is taken from. H the term nal ileum and
transpl an?&?t%?gﬁt'm‘flﬁﬁon Lﬁ'@i"ﬂr%ﬁ ed toceortract geajd; sphimctemuend @ saaomdvi ngi

its circu ' pitact: : t oLl NG ' erein the
nmuscl e | sb?%]d%lﬁ%mlp anramglgln gg ads%tp fﬁ)/cgtsgéﬁ&ﬁ és%ét nﬁ 'ggt%t‘ratl ﬁegg ’O\M(r} a?’%%“li ,
wher ei n t peedsteirpined sigmads dleing selettedginl r@spoRSe td\asymiteshsiprd rdéeiged o
clainms 32, wherein_the strip:; ,:has; dinensions in the range from 415cm
to; 7. 5cn4'b‘%/feﬁe§€96ﬁ°r?@f9m§ﬁf>&f;f° : A systemaccording to claim 2:5,

W liere n the nuscle is venous snoothi nuscle. 35: A systemaccording! to

claim 34_ wherein- the nuscle is in the formof a strip. " 4 AUG 2003 21
) 51." “A'system according fo claim 50, wherein the stimulation signal is pulsatile.

52. A system according to claim 51, wherein the stimulation signal is generally
rectangular and symmetrical biphasic.

83. A system according to claim 51, wherein the stimulation signal current is
less than or equal to 30mA.

54. A system according to claim 51, wherein the stimulation signal pulse
frequency is in the range of 0.25 to 2.5Hz.

- 55. A system according to claim 51, wherein the stimulation signaf pulse has a
U width in the range of 0.05 to 0.20 milliseconds.

56. A system according to claim 50, wherein the stimulation signal is such as
to provide a continuous tone in said sphincter.

97. A system according to claim 56, wherein the stimulation signal is pulsatile.

58. A system according to claim 57, wherein the stimulation signal is generally
rectangular and symmetrical biphasic.



36. A systemaccordingi tb claim35, whierein the strip is generrfl I
rectang,ular. 37. A systemaccording;tio claim36, wherein-the s rl*i éUEaZUBS
dimensions in the range from4.5crmto 7.5¢ m by 1.25cmita 2.25cm 38. A
system accordingii to cl-birm25; wherélh the nuscle is, anococcygeus,
snoot h, nuscle 39! A system accordingiito claim! 38, wherein. the nuscle
is in theSormfobystensaccqrdingOtd clain 575 tvemereirc tived stimultatioal signal3@urretdsei n
the strip,is;, qgenerall r}c?éangul ar. 41Li A system according |jo claim 40,
wherein " {988 piqg;eqqggf,o%(f nsions in the ranges from4.5cmto 7.5cmthy
1.25cmto 2.25cm .. 42. AA systemaccordingj~jto claim 25, =wherei the

muscl e, is _snooth nuscle fromthe bladder. 43. A s%_stem_accgr ding. Ito
clai m 42, S8her & SYBleE apeordingite claimna’s atharein the siimylatiomsignah Rylse em

accor di ”g‘%gﬁhﬁﬁ‘ﬁqhef%ﬁfﬁﬁ@%% Sk, p is generally rectangular. 45. A

system accor oC wherern,-the strip, has dinensions in the.,
range from4.5 cmto 7.5cm -by 1.25cmto '2.25cm.. 46. A system according

" to claim 235, eL.elif LA Lt OS. .taken, fromithe
sor ot w00 Topren AR5 et BeCRimRGRR il Bllse
nuscl e i s widthtinehé eamgendf RO5 t6 0 2Mmilliddconds. syst em according to cl ai m 47
wherein the strip is generally. rectangular. 4. AUG A 22 40! A system

according to clainms 48, , ,wherein the muscle strip has. the dinensions,
of 6cm by 621. 5 A osysiem - acddkdiAgs et eaiacco0 di wBerkth €héli BbAke! Wigh4l Nst he
sphi hcter:stinmulator includes "a,, stinmulus generating unit in

el ', ect ri 8MMYRARieH QriicRby mpgneticatyday REy of byaicewavel. us generating unit
operatively configured) to provide a first predeterm ned electrical

{ Jnul ation signall adapted Ilto contract said,. s;phihcter,. and a second
predet er nibded ¢ gidlemdcgorting doatlaw: S&.ahiergini thet etimuluso gepkeatingousit of
sald . includes a demodulator responsive to the received signal for providing a
modulated signal to a stimulus encoder which in turn provides a signal to a
stimulus driver which provides the stimulation signal at selected ones of the

stimulator outputs.

64. A system according to claim 50, wherein, after the sphincter has relaxed,
the stimulator includes means to supply the first stimulation signal at a selected
one of its outputs to contract the sphincter when a predetermined signal to
contract the sphincter is not received by the receiver for a predetermined period.

{ : : ,

‘) 65. A system according to claim 50, including a transmitter for transmitting
sphincter stimulator telemetry information indicative of one or more parameters of
the stimulator for detection remotely.

66. A system according to claim 65, wherein the telemetry information is
transmitted by the same communications means as the control signal.

67. A system according to claim 65, wherein the parameters include one or
, more of the stimulation signal frequency, current, width and/or shape, or received
signal strength or battery status.



predeterm ned signals being selected in response to a control si ngtlmAUG 2003
received at'! the receiver froma renote controller. 511.1 A sys

according tie claimb50, wherein the stimulation isignal is pulsatile. 52. A
system accordingjb claim51, wherein thp-stimul tion signal is generally:

rectangul aor and symetrical biphasid... 53. A systemaccordingito claim
51, whereigs. t ha systen fﬂcb@fdiﬁg? a0 adlaied 65 NWhérein tRE SrebBRBr 95 @AfigLIrddP td OMA.
54.1 A system accordingJto claim1 51 wherein, i the stinulation signal

pul se: f BegeRin@y remotelyngerenatary ssphingen sstimaulatar . califgation Asigegls tameh in

accordi ng i hal I i j si gnal | se; ..has wi dt h
M the rafe@disp: & ahatpHesssh, i€ sdibrie aRRs i B BbfeSBt 1 Byt " o
clai m 50 progeaties of tHehepitidtetstirhul@atorsi gnal il is such as 1J6 provide a
continuous tone-, in saidlsphincter.. 57. A system according :to claim 56,
wherein th'e stinmulbtion -signal) is pulsatile. 5& A systemaccording to
claims 5.9, Whey edyatdmie agtordifid abi @Mims e alvhiePeifi s aballbratiort eﬁ%ﬁélg% I ar
and symetrical_bi'phasic. AU6'" 2003 23 5:9. A slystem according to clalim 57,
wher ei n t Hansmitted Wt iesporseyteareceivedaphinaier stirgglatardalemnetaginformatioBOmy’  6: 0.
A system accordiingg to clains 57; wherein the stinulation signal pulse
frequency is in; the range of 0.25 to 2.5Hz. 61, A system according -to

cl ai m 57, /OwheAesystemeacooraing 40 ictaimsbGnaherein the btimubation gitrieraiimy uhi¢ is ange

of O 05to0+- 0.20 mlliseconds.,62. system according t . ai m 50, wherein
Che "cont + GBI, SPARECIERIR es spAnPES Y ey o i elackidtl Jeads.ofachs.
or"by m chawagne & RordeRifbass.according) to clairnr 50,, wherein the
stinmulus generating unit includes a denodul ator responsive to, the

rﬁe;gei ved signal) for providing: ai,iii nodulated) signal to a stimnulus

encoderi i 7#hi cip bistetnbBcdtEMY fdﬁélaﬁnsmnﬁheﬁegn ghe Doy ﬁn%rgﬂéé(&é' iV
provides the stinulation nsi,gnal at selected ones of the stinulator
out puts. three electrodes disposed in an epimysal configuration about the sphincter.

72. A system according to claim 70, wherein the ohe or more Iéads include
three electrodes disposed in a cuff configuration about the sphincter.

73. A system according to claim 70, wherein the one or more leads include
three electrodes disposed in a tripolar configuration about the sphincter.

74. A system according to.claim 25, wherein the controller includes:
- a transmitter;

AR
¢ i

means for generating a predetermined control signal at the transmitter;

a power source; and

actuation means for selectively generating the control signal such that on
receipt of the signal, the sphincter stimulator provides the stimulation signal at its
output in order to contract the sphincter or allow it to relax.

75. A system according to claim 25, wherein the controller includes a receiver
for receiving a stimulator information telemetry signal from the sphincter
stimulator.



64. A system according,to ciaim 50,, wherein,.-. after the s Qi ncAtlﬁ;' mﬁgas
relaxed the stinulator includes nmeans to supply the fi r-sit:Ft b
stinmulation,~~ signal ate a selected one of- its: outputs to contract the
sphincters when a predeterm ned signal 2% contract the sphincter is not
:received by the receKfer, for a predeterm ned period. 65. A system

accordi ng 760 clMAisystm atesring ®ociairh 7 WRErERY theOkohtrG sighaltis tehnsifibact er
stinmulator telenmetry information indicative of one or nore paraneters of Ii

the stirr Spfigalhy madnetigalls i rgdio wawes|oy byasicrowaves.em accordi ng, to claim
65 wherein the telenetry information is transmtted by the sane

communi cations :neans as the: control: signal. 67. A systemaccordingii:to
cl ai m 65. AMher & BY$teE pacerding:ia <laiml Wiecinchidinga reroote sphincter stimulator

t h~e: stimyl.ati j S : c -current: w.dthi and/,or shape, or
recei ved%rﬁéﬂagﬁghgl ulgff&éﬁ&ﬁ%ﬁ@#@&gﬁpgwm&%ﬂ&gﬂpp er s%wl%tgré%_pr Vid st em
accor di ngiar predefdrmimeddutpat iNespoRsd Rrtheawmitidesighal.configured to accept. a
renmotely generated sphincter stinulator calibration signal and | in!

response, a signal processingi unit' selectively varies one or nore of-

ot ! ‘ . v/ .
the! outpys, pW@%tibhggcﬁﬁr%@ﬁz §lé'i1h”737t,e\}|ilhél%’iﬂ %Hbaéphéaﬁgﬁ)f. Ses%’tﬁﬁﬁﬂﬁon

according to cl>ai , erein the callibration si [ ransmtted
i n responsigna cuwest, vbape pirequetcyranst widih és variable dmeesporisef toraraslitvatio’0. A

system ac i A ' wherein.the: stinulation generating unit is.
33 oper at%ﬁp '99%‘;6@%‘&3?383 %%%‘WQ"E%PHET er by one or nore electrical |eads,
each' i i1ii having one or nore electrodes. 71. A systemaccording to claim
701, whergiyn- th ne or, nore |eads.include . three el ectrodes, di sposed
@ efPhy s Py ey Fesierdiodn JAIBLTY « Waoth the peraramyming Wytinghides 2
accor di ngrahgcsivel for pRdviding ehe bRograhniRg S fal @R Jst?ﬁ?%téﬂ.‘c' ude; three

ou

el ectrodes disposed i i a cuff con, figuration a e sphi hcter. 73. A
system according,,to claim70, ,whereirr the one or nore |eads include

t hree el egpr od ! o t kLol el i ke
sphi ncter ?b7€1. I?ngflt??g%%ggtdclﬁ%?%g&?%@cmi %ﬁglglﬂmé?%doﬁp?'ﬂgﬁ Hgiounr{:t?% Iﬂ(]aef
i ncl udes: controller. : ‘

81. A method of using an implantable sphincter stimulator for treating urinary
incontinence, the method including the steps of disposing a smooth muscle
sphincter about a urethra, providing an implanted stimulator unit connected to
electrodes, arranging the electrodes so that the electrodes are adapted to
stimulate the neural structures of said sphincter, and providing a predetermined
stimulation signal at the sphincter stimulator output to either contract the sphincter
i- ) or allow it to relax in response to a control signal provided from an externally
disposed controller.

82. A method according to claim 81, wherein the stimulation signal is pulsatile.

83. A method according to claim 82, wherein the stimulation signal is generally
rectangular and symmetrically biphasic.

84. A method according to claim 82, wherein the stimulation signal current is
less than 30mA.



a transmtter; neans for generatirigir a predeterm ned control signal at
the! transmtter; a power source; and: i actuation neans for s‘zlﬁectivel :
generating,the. control signal such that on receipt:of the sigha IAU& I?éa/
sphincter stinulator provides the' stirigel ati 6n, signal at its output in
order-to contract'the sphincter or,iallowit to relax. 75.~ A system
accordi ng 85.p A aieth@® acobrelirgj to ¢tlhin @2nWhekréiarthe REMUISHoR sIPBe PURES drei i
for receiving .,a stinulator information s n telenetry signal fromthe

sphi nct er ,Pfo‘gtiﬁ%w@t%frequww onythe range.of 0.25 &3,2{05H. accor di ng to cl ai m 74,
wherein-the control signal is transmtted optically, magnetically, by:
radi o waves, or by, mcrowaves. 77. A systemaccording;,;to cl'aim 74,

i ncl udi ng 86-a refstled speerdingde alaimb? avbereiptheogtimutationi signal pulsef width

sel ectively: i I QG imulator to provide a

pr edet er m'[%gg{h%ﬁ?gggq?%'drég@p%gggmﬁ%&wiéscant roll signal. 78. A system
accordtn.gi.ilto claim77, wherein one or nore of "the stinulation signal
current,, .gshap I ency and: width.is:; varigble ins.resporsseto a
calibrati 08?? s?’bﬂg‘%‘ﬁ@‘?@\?ﬁ{é’&’%? %Y'ﬁgn r%WFW&ﬁﬁﬁ'mdﬂ?E'Q" sgnahisssugheas
accor di ng té proviae B continubes Ring ihrggid)gmﬂ'g@ﬁj ngii unit includes a. i ui
transceiver for providing th'e,programming sig,nall to the! stinulator,
80.: A systemaccordingFto claitm-X77,::,whereiin the programming unit is
the cont gyl e midthodat@irang t87ciaisi 81 whetblN thbSinNLAGH ﬁié);%@i‘ls il
stimul"atoor for treating urinary 1ncontinence, the nmethod | nclud$ng the
:steps of disposing a snooth. nuscle sphincter about a urethral -~

provi di ng gan | NDhRMEHasdriilyabaity gi ng
t@ - electrodes so ﬁgt trﬁlg.b glq"rleaclW%%e@?&aéﬁg{:lﬁgscfggwggbﬁ?d@&i%n%?g%rrgﬁ?he
neliral st rectangelar end symimatpballycbiphasic. and provi di ng a predet er m ned
stinulation signal at the sphincter stinulator outp+ t to either contract
the sphincter or allowit~to relax in response to a control signal)

provi ded ®0om Aamethod aecoaiding to diaim &8s dviwarshy thid stimulation signal current is

less than 30mA.

91. A method according to claim 88, wherein the stimulation signal pulses are
provided with a frequency on the range of 0.25 to 2.0Hz.

92. A method according to claim 88, wherein the stimulation signal pulse width
is in the range of 0.05 to 0.20 milliseconds.

{) 93. A method according to claim 81, including the step of transmitting the
control signal to the sphincter stimulator by any one of microwaves, radio waves,
optical signals or magnetic energy.

94. A method according to claim 81, including the step of arranging three
electrodes in contact with the sphincter in an epimysal configuration.

95. A method according to claim 81, including the step of arranging three
electrodes in contact with the sphincter in a cuff configuration. .



82. A method according 10 claim 3111, wherein the stinulation sighapUf 2003
pul satile.. 83. A nethod, according to claim82, wherein the stinulation

signal is generally; rectangular and symretricall biphasie. 84. A nethod
according Ito claim82,, wherein the st27ul ation signal current is , less
than 30mA. 1 4 AUG 2003 26 85. A nethod according to claim82, wherein the

stinul ati @6.si ghahethodsascorting o eldified], wduding ftheastepcyr éﬁahbﬁhgf #rgg of
0.25 tb 2. 86. A met haod accordlngto claim82, whereint

sti nmul at i€PCERSD %@t@‘éw'thtaeﬁphl@teringtﬂn@lamﬁgmwatnonomo 0120 _
mlliseconds, 87. A nethod accordinygllto claim@81, wherein the stinulation
signal is SUChI as rovide a continuous tone! in said sphi cter: 8,8.
A met hod a&7cor(ﬂn@th%ot:{)raamngsurmawem@rmneneemqiumngme)at@sgﬂm is

Ci'onal 1 & genordfrdFrd 8 iR Peh/lod sEoR fusllecsior Brolt ¥ a” et hoa

accordi ng; uretmbal im ~88, wherein -the stinulation signal current is, less
than 30rmA. 91. A method according to claim88, whereini the stinulation
signal pul ses deeatingapluialily @f eleciodes iupiedptesmined lacatiges i1 the. gHhindee. OHz.

wdtn i o ety Ko Be QR SBer SR ohilBlebind abhisdle Rl AR ™' °°

accordi ng;arido cl ai nr, 81 including the step of transmitting the control]
signal! to the Séf hi cter stimulator by any one of m crowavesx radio

waves, opti calSeJeGtiyaly actéptingdhpsphincierstigulatar to proxide aradetsrmineg Eo t
claim 81, I ac
W th the SHIARTEEhaR0 SHEPCANa BRI O Ao Ry FRRITEoqdhe6 '
Cgor di ngiremotely iganeradd conmicllsjgnmg the step of arranging three,
alectrodes in, contact: with the sphincter ins a cuff confi gurat| on. 4 AUG
2003 27 :
98. A method according to claim 97, wherein the sphincter stimulator includes

a stimulus generating unit in electrical communication with a receiver, the
stimulus generating unit operatively configured to provide a first predetermined
electrical stimulation signal adapted to contract said sphincter, and a second
predetermined signal adapted to allow said sphincter to relax, one of said
predetermined signals being selected in response to a control signal received at
the receiver from a remote controller.

99. A method according to claim 98, wherein the stimulation signal is pulsatile.

100. A method according to claim 99, wherein the stimulation signal is generally
rectangular and symmetrical biphasic.

101. A method according to claim 99, wherein the stimulation signal current is
less than or equal to 30mA.

102. A method according to claim 99, wherein the stimulation signal pulse
frequency is in the range of 0.25 to 2.5Hz.

103. A method according to claim 99, wherein the stimulation signal pulse has a
width in the range of 0.05 to 0.20 milliseconds.



96. A nethod according to claim81 including the step of arranging L&U@i 3
el ectrodes in contact wwth the sphincter inia tripolar configur ilb . Bq
A nmethod of treating, urinary incontinence: including the steps of:

di sposing an inplanted innervated snoot28 nuscl e : sphincter around a
urethra; locating a plurality of electrodes in predeterm ned |ocations in

the sphinct@. Amsethbdaocondihg Yo claimeds, iwtgerbinetheadtipaliation Sighdl é sash as
i npl anted sphincter, stimulator; and sel ectively actuating sphincter

sti mul at or!OtRSOUAGA SRNtNUGHE feneinsaid gphigciaful ati on signal to either
contract the, urethra on allow it to relax in response to a renotely
generated control signal. 98. A nmethod accordi ngl ~~a claim97, wherein the
sphi nct er 13 mA amethac Aogaeding ato, chaire i18d1 ehereinerthei atimulstioni sigriabcisr i cal
comuni cat ﬂl%'aﬂil&"i th a receiver, the stinmulus generating unit operativelr
confi gur ecﬁ 0, provide a. first' predetermined electrical stimulation
signall adapted to~ contract said ~ sphincter, and a second predeterm ned.

sign all aggpte oW...:.sai d sphingter, to relax" pone of said) H

p: ?edet ~rm nédlﬁsﬁl%ﬁ@ds %@Pﬁddﬁgeﬁ%egfaéw ﬁhgr SUNRIRIL tﬁ% ﬁ{?’@Hf?R‘PBI Sgré‘llwa'ﬁ
recei vedl gdneralleracentijutarard symmetr@@biphesiel rol I er. 99. A method accor ding
to claim98, wherein the stimulation, signal is pulsatile. 100. A nethod

according ,to claim99, wherein the stinulation signal is generally:

rect angul af07andh SNSEBY rdceatdiny RasinG 1051 Whereift tﬂ?%ﬂﬁﬂjlméghﬂgcﬁﬁ?ntﬁ%ai m

99, wherein-the stinmulation signal current is. ess t r equa

30mA :,; 1ess than erequsditadC@Adi h~i to claim 99,i wherein the stinulation
s{ gnal pulse: frequency is inAhe range of0:25 to 2:5Hz.. 103. A nethod
according to: claim99, wherein the stinulat>joni signal pulse has. al i!
-m wi dt h 108.t e meigd atcapding toOclabm 25, nivhereire dbedstiniibtian G8SgnA8puled. A,

2e o praureeney i biB BhdR ST B0 BE B o cphincter. o O ST

109. A method according to claim 105, wherein the stimulation signal pulse has
a width in the range of 0.05 to 0.20 milliseconds.

110. A method according to claim 98, wherein the control signal vis
communicated optically, magnetically, by RF, or by microwave.

111. A method according to claim 98, wherein the stimulus generating unit

PN

B includes a demodulator responsive to the received signal for providing a
N modulated signal to a stimulus encoder which in turn provides a signal to a

stimulus driver which provides the stimulation signal at selected ones of the
stimulator outputs.

112. A method according to claim 98, wherein, after the sphincter has relaxed,
the stimulator includes means to supply the first stimulation signal at a selected
one of its outputs to contract the sphincter when a predetermined signal to
contract the sphincter is not received by the receiver for a predetermined period.



105.. A method according to: cl4ir~n 1104; wherein the stinmul atiﬂgl‘ Si[PGn%I
is .pisatile. 106. A method according to claiiti 1105; wherein tillet 003
stinulation signal is generally rectangular and synretrical biphasic..

107 A nmethod according to claim X1105,2¢he' erein the stirhulati-an signal
current is |ess than or equal to 30mA,,, 1108. A nethod according; to

claim 11083. whenethod hecartdimgdoadiaim 88 sivbein paidssphiddtensinaktdsintiidese
range of 0 25 t according to claim 105, whereini

the stimult "Paﬁm gqrd‘ﬁgfragamggng,gghmgter\,ﬁtmq{aﬁoﬁ t@'ﬁ@at@n@éormat@mwdlqa@ve 20
Tt Sec o one orihdrfhadniEbiias RS, fp?d‘éjce?:'tlfaﬂtrg@vqt%er ein the

controlll signa comuni cated 0 by RF, or-by
m crowave. 11111. A nethod] according to cla;im~ 98, wherein the stir

ul “us gengrat i rTPRL)uI t he.recei ved-
si gnal fo?l g'r O\?Ig JH %S?daé%r&ﬁgl ot gggﬁm gna \PE%’%;@‘?@?(}%%@& éWSBH@POM%h
i1 in turtansmittedey the sagreadortmuaicatid hsHeans sl thercontrof Bighapvi des t he
stinmulation signal at selected ones of the stinulator out puts. 112. A

nmet hod according, to claim98~, wherein, after the sphincte:r has rel axed,

the stimulABor A RedtheeacoBRINg to cRiAPi 18, Wirefi t‘h%tpar%ﬂ'r\éﬂ#sah'c%e%l%‘%lr) at |

a selected one of its_ outputs to contact the sphirct' er when a
pr edet eI &f t@ﬁeﬁt’m@atlo%ﬁgﬂalafé@qqmysw entt widthanedor shapssioredgeivgd t he

recei Ver f na?'s r@ﬁﬁﬁ%&fel i SI od. A 4 AU G ~Z_03 291 11_13 A et ho_d

accordi ng ai dl sphincter sfinulator includes ai
transmtter for transmtting sphincter stinulator telenetry information

tiul ator far de ecti
Ceal ) 102 ARt TS Ag AT 135 WiRedh 8k e, BN e e 1
i nformati @ccept d rrenmielist gdnénatédwesmeﬁ@mmat@at tABTafi®ANSigAsl A in
controli g;?al 115, A nethod according:to claim 1113, wherein the

par ar net efl8 Mseudesignal Brocessing it selectialynyiges smes pg madref oleeautput

t, ived 1:1 i t signal btrength or
gg{{g?y ; tpatﬂér}ﬂe@'aﬂr@sﬁﬂﬁ‘&ﬁr sfthulat6® .

117. A method according to claim 116, wherein the calibration signal is
transmitted in response to received sphincter stimulator telemetry information.

118. A method according to claim 98, wherein the stimulation generating unit is

operatively connected to the sphincter by one or more electrical leads, each
having one or more electrodes.

AT

o

119. A method according to claim 118, wherein the one or more leads include

three electrodes disposed in an epimysal configuration about the sphincter.

120. A method according to claim 118, wherein the one or more leads include
three electrodes disposed in a cuff configuration about the sphincter.

121. A method according to claim 118, wherein the one or more leads include

three electrodes disposed in a tripolar configuration about the sphincter.

122. A method of surgically implanting a sphincter stimulator system for treatlng
urinary incontinence including the steps of:



1116. A method according, to claim1' 13 wherein i the receiver it$4 AUG 2003
configured to a renotely generated sphincter ' stinulator calibration
signal and in response, a signal processing un& selectively varies one or
nores of the output properties,of the 3phincter stinulator. 117'. A nethod
according to claim1"161, w-hherein the calibration signal is: transmtted

in, response tdmlplmﬁlngeﬂsmpbtmtlscle hirioterdbout theelRIARIA h 4 péayomat i on.
118. A net hod acci)r ding,;to cla 98, wherein the stinulation gener at i ng

unit is., oper@PIEANING a:%time@t%)wma#éo Hensphineter; ahd : one . or nore

el ectrical | eaghs, hod
accordi ngjo cl ai mﬂfﬁ@ @EYé!&gpf&%ﬁQS%%%fngg th%o?@'ﬁcgggét Pe?iq%a‘%@““q? ree
el ect r odedocttops sad elecimmah;pcasmm{tmg@hlé stimuRitorothetatithit the sphincter.
120.. A method accordin.gJo claim 118, W' .erein the one or nore |eads:

include: thtee electrodes disposed ihi a cuff configuration about the

sphi nct er 12821 A fetirddaceard rtdlmmmvzzzlvmmﬂahﬁe SyShen Mdludde, one or, nore
| eads include three electrodes disposed in a tripolar configuration about

the sphi nct er 2 RYHon Af inparyatad smaaih giussle fssuetaniiguresd t(ad$fy1ﬂ13nc'([jers )
f
Steps of *TORTRIE Espip aRRY slBstentaly UrbAend i R B Gl G hEbo: < ne

urethra, i persomerson; inplanting a stinmulator proximl to the sphincter; |
and i npl anting of electrodes into the sphincter

a uralit at
pr edet er m ned qndg'ﬁl]?r&ﬁg SR H‘CEf?re?éWli'%tQF P{rapgem se sy f’:t"ﬁ’é/ elertrigabstgnuli
ther ew t hio bd3 tpﬁeﬂ”%?ﬁ’éjsﬁ‘ﬁﬁ&r é(]gj to~claim-122, whereinthe system
ion o ‘ed s

3l udes: a po I nherva noot h i nmuscle tissue configured! to
ine a sphi @char-impldntetpdanttodidr smnmuhlmhbn withrthergpbireotér stirhylagdrout

Lo a1 ow T ueaenFloERRhe e beheslan o PEuetemined slqpion Sbriadar . o

non- i npl ari@RISAidspbbifely BontPACTTHE spRinLRA oYV'a¥ 1Bwithe EHMcfErttS eftli mul ator
for, selectively triggering the!!lgeneration o preg term ne el ectri cal

sti mul ati on
124. A method according to claim 123, wherein the muscle is in the form of a

strip.

125. A method according to claim 124, wherein the strip is generally
rectangular.

126. A method according to claim 123, wherein the muscle is disposed
) substantially fully around the urethra in a generally cylindrical arrangement.

127. A method according to claim 126, wherein the long axes of the muscle
cells are substantially circumferentially aligned.

128. A method according to claim 123, wherein the smooth muscle is taken
from the terminal ileum and transplanted about the urethra as a segment devoid
of mucosa and having its circulation intact. | |

129. A method according to claim 128, wherein the muscle is in the form of a
strip.



signals. to respectively contract the sphincter oor allowthe SB I!M béa
rel ax. 124. A nethod according to claimi 123, where:in, the c ZU
the formof ai 111 strip. 125. A nmethod according to claima ii

wherein the strip is. generally, rect &8mul ar. 126, A net hod accordl ng to
claim123; wherein the nuscle is disposed substantially fully around the
urethra i 38, génemsithad cgtdordingcdd elirmnd@Opnwhé@in theresthipd isiC%Qﬁéhallﬂl to
claiim126, wherein the |ong axes of the. nuscle: cells are substantially
ci rcunfer éﬁ‘ft?QQP@ Maligned.. 128. A nethod according; to claim 123, wherein

,the snoot h! rruscleistakenll fromthe termnall ileum noel)
t ranspl ant %q | | about %he urethra asa segnent devoid) i of nuco:sa and!
havi ng it 437ei e Deieed Acearding to clgim 11239; whereinbel skt baaidigensiopsdn tha 28,

wher ein i gyRelea o o7 SR 01 el @ shekp. 1° 4 AUG 12008 311 1130. A

met hod acoordi ngi a| m er ein e Strip is general ly
rectangular. 131. A nethod acco: rdinglto cI ains 11301,V herein the strip

132, A mtRon Aetfd AsRRRfng i Relsn P2 ndren® i Mk i VP00 G oot

srmotl i lilmusdle. nusel e. 133. A nethod according to claimi 132.; wherein
the muscle is in the formof a strip.. 134. A nethod accordihg to
claim1,33, wherein the strip is, generally: rectangular. 135. A method

accor di ng 138, clAaimBtAGH acebel gy fo bhmsisz Rnlmﬁélrﬂtﬁ@ﬁ@b@!ésls' iR thBSorrh from
4.5-cmto 7.5cm ! Ily 1.25cmto 225cm’;: 136.. A method accordingit

claim 1235Wfér ein the, nuscle, is -anococcygeus snoothy nuscle. 137.. A
r@j}hod according"to claim 136, wherein the nuscle is in the form of a

134. A method according to claim 133 wherein the strlp is generally
rectangular.

- 135. A method according to claim 134, wherein the_stﬁp has dimensions in the
range from 4.5cm to 7.5¢cm by 1.25¢cm to 2.25cm.

1 36, A method according to claim 123, wherein the muscle is anococcygeus
smooth muscle.

137. A method according to claim 136, wherein the muscle is in the form of a
strip.

71,
o

138. A method according to claim 137, wherein the strip is generally
rectangular.

139. A method according to claim 137, wherein the strip has dimensions in the
range from 4.5cm to 7.5¢m by 1.25¢cm to 2.25¢cm.

140. A method according to claim 123, wherein the muscle is smooth muscle
from the bladder.



strip. 138.. A nethod: according to claim 137, V\,herelnthe strlp’vﬁ 003
general |y rectangular. 139. A nethod according;:,to claim 137,* M |2
the strip has; dinensions in the- range from4.5cmto 7. 5cmiby 1.25cmto
2.25cm( :F 140. A, nethod accord in'gii832o0 claim123,:: wherein the nuscle:
is snooth nuscle; from the bladder. 4AUx;,2 3 32 141. A nethod

accor di ng.14. cl Rimethdd! accotdingito ddim 146, cvaeretn it nilseld &y mBthef foam 6f &i p.
1142. A nethod accordlirig to claim 1411, wherein the strio: is generally.
rect angul @&P-1143. A nethod accordingi Fto clai m 142, "wherein the strip has
di mensions in the range from4 5cmto 7.5cm by 1. 25crn to 2.25crn" 144. A
met hod according,to ci:aim1123,' herein-the nuscle is, the dartos nuscle
taken from¥he: sH]QS"E‘Qﬁn 6¢qu€l5'i9a to1 gRima s hWBeéﬁiﬁoﬂm ngfripo i | generaty;
wherein thg. ﬁ“@? isin- the formO a, i~ J~j stripe. 146. A nethod
according: to Clal m 145, wherein the strip is generally rectangular: 147.
A nmet hod according to claim 1146, 1 wherein the rruscle strip has, t

choenss onsl % Mlhod sbohBing ok g T SRp S Seiihaiohe thaha2

in el ectrirange GommScartd PBcM b1 . 2BcheRe?. P8Em. t he stl nul us generating unit
operatively configured to~ provide a first predetermned IIlIl elbctridall

stinmul ation signali adapted Ilto. contract said sphincter; an, dl a_ second

11 predifemer M Ridhod a8saiding?@e@hs 129, whbfm théﬁ‘i c@i@ltﬂéh%ﬁo%?nu@dléx

one of said predl eterrninedl” signals being selected in response to ai
control sitafen froecibessaetum or kebia.r ecei ver froma remote controller. 149.. A
r{é’t}hod: according to claim 148';; wherein the stinulation signal is

145. A method according to claim 144, wherein the muscle is in the form of a
strip. ’

146. A method according to claim 145, wherein the strip is generally
rectangular.

147. A method according to claim 146, wherein the muscle strip has the
dimensions of 6cm by 1.5 to 2cm.

148. A method according to claim 123, wherein the sphincter stimulator includes
£ a stimulus generating unit in electrical communication with a receiver, the
stimulus generating unit operatively configured to provide a first predetermined
electrical stimulation signal adapted to contract said sphincter, and a second
predetermined signal adapted to allow said sphincter to relax, one of said
predetermined signals being selected in response to a control signarl received at
the receiver from a remote controller.

149. A method according to claim 148, wherein the stimulation signal is
pulsatile.

150. A method according to claim 149, wherein the stimulation signal is
generally rectangular and symmétricai biphasic. '



pul satile. 150. A nethodl according to claim 1491, 1 wherein the _
stiiriul6tion signal is; generally rectangular and symet rqua* M[ﬂrﬂa&! C.
4 AUG 203" 33 151. A nethod ' according to claim 1149,,where:in the sti
ulation signal current is 16ss than or3&qual to 30nk: 152: A method
accordingi to claim~~14-9, wherein the. -stinulationr signal pulse,
fiiequencytdls: Amethedransgeding ta 6lak, 14% Whesein"the Siignulatiovesiged] current is

accordi ngl claim14 rein the stinmulation signal pulse has a

wai dt hh ?Agéﬁoﬁmar@%%a‘?i%ﬁ’“a@}-o 0.20-ni|liseconds... 1154. A met hod

according! to claim 148, whereihi the stinulation signal i 3 such gfs to
rovide a tipuous tone in sajd hincter. 1155. A method according to,

o a m 115135?17m§rreﬁﬁwphecgqr I icﬁﬂbﬂé%whﬁs&m phiesstimulation 1signal sowgehod

accordi ng frdyueny i Mﬁr’é«rawgﬁroﬁ:o g{bgez_g[_lifrrul ation signal i generally

rectangul ar and Symmetrica: phasic.” I57. A nethod according,to claim
155, wherein the stimulation signal current is |ess than or equal to 30rA:

) j ; i kA 1-5 i il.e st.inul ation signal
ase” 1o FaaAbAYech R ) Bl 8L PordI0g b idiRr by Al hes
accor di ngidHvatelimte &ige, ofhes & 0.20heilligacontat i on signal pul se has.

aiiwidthi in the range of ME to 0.20 mlliseconds:: 160. A nethod
accordliingi to claim 148, wherein the control signal is conrnu in,

i cated optibeal |A methghectomling/to Elgien R4BFvhefsin e Stihala@vR sighal 1$duch 4s
met hod according, to, claim 14a, wherein the stinulus generating unit

i ncl udes 40 PEAHEE IBLBNINHEYD &g Nesaid sphiactascei ved signal for provi di ng
Ji:,:3 nodulated signal to a stinulus encoder which iiin turn provides:

asignal toai 4 AU G2:003 34 (I _ , _ . ,
1565. A method according to claim 154, wherein the stimulation signal is

pulsatile.

156. A method according to claim 155, wherein the stimulation signal is
generally rectangular and symmetrical biphasic.

1567. A method according to claim 155, wherein the stimulation signal current is
less than or equal to 30mA.

188. A method according to claim 155, wherein the stimulation signal pulse
frequency is in the range of 0.25 to 2.5Hz.
(D

159. A method according to claim 155, wherein the stimulation signal pulse has
a width in the range of 0.05 to 0.20 milliseconds.

160. A method according to claim 148, wherein the control signal is
communicated optically, magnetically, by RF, or by microwave.

161. A method according to claim 148, wherein the stimulus generating unit
includes a demodulator responsive to the received signal for providing a
modulated signal to a stimulus encoder which in turn provides a signal to a



stimulus driver which provides the, stihiul'ation signal) at es
of the:, stinulator outputs. 162. A nethod according-,to clai ‘T}ilgﬁgchﬂﬁ
;wherein, after t E sphincter has rel axed! the sti mul ator i ncl udes neans!
to: supply th'e first, stimula+tibnr si3fhal) at a selected. one of its
outputs; to contract the ~ sphincter when a predeterm ned signal to,
contract tshimuphidriveerwhish norovidescthiev etimblativhesigaake by eeldoted resedeties ni ned
peri od. 16 A et hod according to claim 1148, wherein said systemincl udes
i a, 1illS FF’&?FQHPP?W Sfor transmtting sphincter stim ulator- tele m
etry:,inforrnation i indicative of one or- nore paraneters of the

sti rrul ator for detection renotely. 164. A method according to clai mHL163,

_wher ei n t1Re- t ) BIRLAGY aceordug i ¢Ianm 148, wheredi theédh%)%ﬁh!ﬁ@t@dwé‘ relaxed,
ol am - 1hgSniRA0E i, neilerB o B fe (5L RSB FEACH St

stimul at i @mes ogntsl oﬂtpeﬂmdocoontcactltheethln&tedt\/m@m(ﬂ preddétenfined’ s@ﬂﬁleltcy ed
signal st renﬁ_ %\? % ef\ status., 166. A nmethod according,' to claim163,,
wher ei n t F@NraELN@PRine %o'ﬁfqoéu?%‘%lv@%b)’ thepacsper forra prrdatsmyaed peried.
sphincter stinulator calibration signal and in response_a signal

pr ocessi na unit. selectively varies one or nore of the output properties
of the spHBiet & methad acsarding7to glaiex H4S8. awberein repid systemaiimslades a

wherein t i t el %e

e et er URLPRIAE B HCASHIANE st ST SRl ARG ReicBT 4F

1148, wher @ine arrrabmpmha&temnfghesmmulatgrwmdtetecﬂoa repitéllyi vel y connected: to

tfhd sphincter by one or nore electricall |eads, each having one or nore
etectrodes. 169. A nethod according to claim 168 -whereiri the one or nore

Ieads i ncléde Ahm@taoelmmdgstodclamsm Whereii tBe REIBSEN infeARAfigHIGat i on

abDut the sphincter. A % AUG 20~-3 35 1170. A nethod according to claim

1168, : wh&@ssMitiedby the game Grsp@UNicatiens maanges thacestrel signalbdes di sposed!

“in a cuff confi guration about the sphincter.

l

165. A method according to claim 163, wherein the pérameters include one or
more of the stimulation signal frequency, current, width and/or shape, or received
signal strength or battery status.

166. A method according to claim 163, wherein the receiver is configured to

accept a remotely generated sphincter stimulator calibration signal and in

response, a signal processing unit selectively varies one or more of the output
() properties of the sphincter stimulator.

167. A method according to claim 166, wherein the calibration signal is

transmitted in response to received sphincter telemetry information.

168. A method according to claim 148, wherein the stimulation generating unit
is operatively connected to the sphincter by one or more electrical leads, each
having one or more electrodes.

169. A method according to claim 168, wherein the one or more leads include
three electrodes disposed in an epimysal configuration about the sphincter.



171'. A method accorsing to claiml168,'wherein the one or nore: |eads
include, three electrodes disposed in a tripollariconfigurati onf%m tZ@a
sphincter. 172. A nethod according to claim1123', wherein the &t IGI
includes: a, transmitter; nean s for d¥herating a predeterm ned control
signal at the transmtter; a power source;; and | actuation neans for

sel ect i vely0Ogewenathod) at:b@r!dirtg{)td cmﬁmﬁ@jgd/haeﬁmhbfme @lﬁ mdreceags imil‘ludé{le_ t
s=ignal, the sphincter .istinulator proyides the: stinmulation signal at its
output in HPaAIPEIrdsR disoes 18 & pff Fepkiguration pboutthersphinaten: .. "173.. A
met hod] according. to claim 123, wherein the controller includes a.
receiver for receiving a stinmulator information telenetry signal fromthe

sphi nct er 174t i Aumgtepd aggarding teeclain o avharaig the, one er moredgads wmﬁudﬁ n
taves. or 3Bl ddAEGEfin/a ool it ool PG HEHAHingBY Lot e n « he

systemincludes a renote sphincter stinulator progranm ng unit for

sel ectively,prqg 1 ng.  the hi nct timulator {o,provide a

pr edet er rri‘%gd %J#%H{qugcqoéglﬁ'gﬁgg@@ ﬁ%‘@?ﬁ{ﬂ"o eﬁ%‘h&“& ’T?'G'.%eﬁc met hod
accordi ng to claatamsmiittéb, wherein one or nore of the stinulation: signal

current, shape, frequency and width is, variable in response to a
ca=l i brati on ~Meangier gpheiatined predetrmingd goatral signamatithe fransmitteret hod

according itb ¢l al g\/r%[ in the programm ng, unit includes a

transcei ver for% %drvg%/rlj%ﬁ’rﬁ% 't é‘e' " programmning signall to the stimulator.

178. A, net hod aghumtiodimganoforiselevtilely geneestiigthelwntiol sighansaohotheboh is the
jtroller.

@') ro erreceipt of the signal, the sphincter stimulator provides the stimulation signal at its

output in order to contract the sphincter orjéllow it to relax.

173. A method according to claim 123, wherein the controller includes a
receiver for receiving a stimulator information telemetry signal from the sphincter
stimulator.

174. A method according to claim 172, wherein control signal is transmitted
optically, magnetically, by radio waves, or by microwaves.

175. A method according to claim 172, wherein the system includes a remote

f,gy‘-'au\\
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sphincter stimulator programming unit for selectively programming the sphincter

stimulator to provide a predetermined output in response to the control signal.

176. A method according to claim 175, wherein one or more of the stimulation
signal current, shape, frequency and width is variable in response to a calibration
signal provided by the programming unit.

177. A method according to claim 175, wherein the programming unit includes a
transceiver for providing the programming signal to the stimulator.

178. A method according to claim 175, wherein the programming unit is the
controller. |



