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system in an initial clinical trial phase where a hydraulic
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sphincter system connected to an elastic reservoir (balloon)
placed in the scrotum is developed. A disadvantage of this
system is that thick, hard fibrosis is created around the

15 reservoir by pump movements making the system useless sooner or
later. |

U.S. Pat. No. 5 593 443 discloses a hydraulic anal

sphincter under both reflex and voluntary control. A pressure
controlled inflatablg artificial sphincter is disclosed in U.S.

20 Pat. No. 4 222 377.

The object of the present invention is to provide a new
convenient and reliable anal incontinence treatment apparatus,
having a long lifetime. In particular, the patient should be

25 able to control the apparatus at any time after the operation
when various needs arise over the course of a day, so that the
patient substantially always is satisfied or comfortable.

Accordingly, the present invention provides an anal
incontinence treatment apparatus which comprises: An energy

30 transmission means for wireless transmission of energy of a

first form from outside a patient's body. An operable



2 restriction device inplantable in the patient for engaging the the

rect um orwe@h@p7s0 forma restricted fecal passageway in tperse6férdsh Or
colon, the device operable in response to energy of a second form

different than the energy of the first formto vary 5 the restricted
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Al t e ductor circuitry, transistor circuitr
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or m croch or the elenent having a positive and a

negative ragi anreSugh, athéeaaﬁaﬁﬂﬁgbo&éﬂddﬂﬂéﬁai1ﬂﬁﬁﬂ%ﬁ§‘§h&erU|try or
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that the patient is enabled to adjust :
for the rest of the patient's natural life, and at least many
years.
15 Preferably, the energy transforming means comprises at
least one element having a positive region and a negative
region, and adapted to create an energy field between the
positive and negative regions when exposed to theenergy of the
first form transmitted by the energy transmission means, so that
20 the energy field produces the energy of the second form.
Alternatively, at least one semiconductor circuitry,
transistor circuitry or microchip may be substituted for the
element having a positive and a negative region. Such a
semiconductor circuitry, transistor circuitry or microchip is
25 adapted to create an energy field when exposed to the enerqgy of
the first form wirelessly transmitted by the energy transmission
means, whereby the energy field provides the energy of the
second form.
The restriction device preferably controls the cross-
30 sectional area of the fecal passageway in the rectum or colon,
which gives the advantage that the patient is enabled to adjust

the cross-sectional area of the fecal passageway whenever he



the cross-sectional area of the fecal passageway whenever he WO 01/ 12075
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The restriction device may be non-inflatable, i.e. with no

hydraulic or pneumatic fluid involved for the adjustments of the
15 restriction device. This eliminates problems with fluid leaking
from the restriction device.

In accordance with a preferred embodiment of the invention,
the element compriseg an electrical junction element capable of
inducing an electric field between the positive and negative

20 regions when exposed ﬁo the energy of the first form transmitted
by the energy transmission means, whéreby the energy of the
second form comprises electric energy.

Consequently, the restriction device suitably is
electrically operated, whereby the positive and negative regions

25 of the electrical junction element supply electric energy for
the operation of the restriction device. The apparatus suitably
comprises implantable electric conductors connected to the
positive and negative regions of the electrical junction
element, whereby the electrical junction element is capable of

30 supplying an electric current, such as a direct current, a
pulsatingQQirect current, a combination of a direct and

pulsating5airect current, an alternmating current or a




30 supplying an electric current, such as a direct current, a pulsating

di rect’ cyig finkersa combination of a direct and pul sating (iﬂcﬁmo,@g@f ent, an
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first form transmitted by the energy transmission means. Of

15 course, all the components of the energy transforming means
including the electrical junction element in contact with the
patient's body should be of a biocompatible material.
Alternatively, it would be possible to implant the energy
transforming means in the thorax or cephal region of the

20 patient, or in an orifice of the patient's body and under the
mucosa or intraluminar outside the mucosa of the orifice.

For in vitro appliances, a particular type of an electrical
semiconductor junction element has been commonly used, namely a
so called p-n (positive/negative) junction element, typically in

25 the form of solar cells. A solar cell transfers solar energy in
the form of visible light into electric energy in the form of
direct current. For example, a p-n junction element may comprise
two layers of semiconductor, one p-type (positive) and the other
n-type (negative), sandwiched together to form a "p-n junction”.

30 This p-n junction induces an electric field across the element

when absorbing quanta of light (photons).



two | ayers of sem conductor, one p-type (positive) and the other n-type
(negati vewo gaanehsi ched together to forma "p-n junction". BOT/Sheo17n
junction induces an electric field across the el enent when absorbi ng
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energy transm ssion neans, transmts enervgy by at | east one wreless
signal ,. pretREsIingont dthilRs RepmMmroved that although both the

skin and subcutis absorb energy from an external light beam

15 directed against the skin portion behind which a properly
designed p-n junction element is located, the light energy
transmitted through the skin can induce a current from the p-n
junction element strong enough (minimum 1 pA) to enable the
operation of the electrically operated restriction device. Thus,

20 such a p-n junction element is now for the first time used for
in vivo applications.

However, the apparatus of the present invention is not
limited to the use of visible light for the wireless
transmission of energy. Thus, in accordance with a broad aspect

25 of the invention, the energy transmission means transmits energy
by at least one wireless signal, preferably containing radiant
energy.

The wireless signal may comprises a wave signal, for
example an electromagnetic wave signal, such as an infrared

30 1light signal, a visible light signal, an ultra violet light
signal,a laser signal, a micro wave sigmal, a radio wave signal,

an x-ray radiation signal, and a gamma radiation signal. Where



energy. The wireless signal may conprises a wave signal, for exanple an
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operation device, wherein the elenment powers the operation
the energy of the first form may comprise kinetic energy.

The energy of the second form may comprise a frequency,

15 amplitude or frequency and amplitude modulated analog, digital
or combined analog and digital signal.

The apparatus may further comprise an implantable pulse
generator for generating electrical pulses from the energy of
the second form rendered by the energy field created by the

20 element having positive and negative regions.

In accordance with another embodiment of the invention, the
apparatus comprises an implantble operation device for operating
the restriction device and a control device for controlling the
operation device, wherein the element powers the operation

25 device with the energy of the second form. The operation device
preferably comprises a motor, for example an electric linear
motor or an electric rotary motor which is controlled by the
control device to rotate a desired number of revolutions. The
electric motor may have electrically conductive parts made of

30 plastics. Alternatively, the motor may comprise a hydraulic or
pneumatic fluid motor, wherein the control device controls the

fluid flow through the fluid motor. Motors currently available



25 device with the energy of the second form The operation device .
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ansion of the volunme of the cha The control device may reverse
the oparat ppefeeable dgvoid of any non-return valve. This is of great

advantage, because with valves involved there is always a risk

15 of malfunction due to improperly working valves, especially when
long time periods passes between valve operations. The reservoir
may form a fluid chamber with a variable volume, and the pump
may distribute fluid from the chamber to the hydraulic means of
the restriction device by reduction of the volume of the chamber

20 and withdraws fluid from the hydraulic means to the chamber by
expansion of the volume of the chamber.

The control device may reverse the operation device by
shifting polarity of the energy of the second form. Where the
operation device comprises an electric motor the energy of the

25 second form suitably comprises electric energy.

In accordance with yet another embodiment of the invention,
the restriction device is operable to perform a reversible
function, such as enlarging and restricting the fecal
passageway, and there is a reversing device implantable in the

30 patient for reversing the function performed by the restriction
device. Such a reversing function preferably involves enlarging

and restricting the fecal passageway by the restriction device,




shifting polarity of the energy of the second form Where the operation

device cqppgisps an el ectric notor the energy of the 25 seamidebsrm
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el ectric source of energy, such as an 20 accunul ator, a“rechargea

batt eeyeotriccenergpt fon bheapperation of the switch.

In accordance with a advantageous embodiment of the

1S invention, the apparatus further comprises an energy storage
device implantable in the patient for storing the energy of the
second form and for supplying energy in connection with the
operation of the restriction device. The energy storage device
preferably comprises an electric source of energy, such as an

20 accumulator, a rechargeable battery or a combination of an
accumulator and rechargeable battery.

The apparatus may further comprise a switch implantable in
the patient for switching the operation of the restriction
device and a source of energy implantable in the patient. This

25 embodiment is particularly suited for applications where the
energy transmission efficiency of the apparatus is insufficient,
i.e. where the restriction device is to perform more advanced
operations. Such a source of energy preferably is a battery.
Alternatively, the source of energy is an accumulator which also

300 may store the energy of the second form.

In accordance with a first alternative, the switch is

operated by the energy of the second form supplied by the energy



accurul ator and rechargeabl e battery. The apparatus may further conprise a
switch i nplemiiatise in  the patient for swtching the oper abCT/SEex01531é '
restriction device and a source of energy inplantable in the patient. This
25 enbodinment is particularly suited for applications where the energy
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an accunul ator which also 30 may store the",ene[fg_ 01; the second form In
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of eneg@yrcd oACEHEANCe With a second alternative, the apparatus 10
further conprises a renote control for controlling the supply of energy of
t he source I arevxggnathoridim a reecond @il ierngierr ed-heh\2RPRAEAEIRS gy of the

second_form supplied by the ener stor.a device t.0. switch fro n_ of f
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wth adetxb:il.cged til) ts?vrr{]gct:l'll erx"ontl ha?n ec?fefr %Yofet ,Oriargewhich the remote control
is prevented from controlling the source of energy and the
15 source of energy is not in use, to a standby mode, in which the
remote control is permitted to control the source of energy to
supply energy for the operation of the restriction device.

In accordance with a third alternative, the energy storage
device is omitted, wherein the switch is operated by the energy

20 of the second form supplied by the energy transforming means to
switch from an off mode, in which the remote control is
prevented from controlling the source of energy and the  source
of energy is not in use, to a standby mode, in which the remote
control is permitted to control the source of energy to supply

25 energy for the operation of the restriction device.

In accordance with a fourth alternative, also the remote
control is omitted, wherein the switch is operated by the energy
of the second form supplied by the energy transforming means to
switch from an off mode, in which the source of energy is not in

30 use, to an on mode, in which the source of energy supplies

energy for the operation of the restriction device. Where

applicable, in the described embodiments the switch may ‘switch



device is omtted, wherein the switch is operated by the energy 20 of the

second f QygpFief i ed by the energy transforming nmeans to myh$Epbiszem an
of f nmode, I1n which the renote control is prevented fromcontrolling the
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energ?eEBBB?F%g¥ éﬁ%?g? #%V ?ﬁ%oﬁﬁﬁia§€8ﬁeoFﬁgh8h?E§YrPgtFBﬁ §8GPRE. Where
applig e, in the described enbodinments the switch may switch WO 01/ 12075
PCT/ SEOQ 01527 10 when the energy transmi ssion nmeans is transmitting

w rel ess Ther gyitphehentbdbyedhabevéhmayr aompeisedanneilgytabntibe second
formis stabilized by an inplanted capacitor, which may tenporarily (for a
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switch. The advantage” of usin swtch above all i s InCrease control

saf et ¥Yontr61 batet{ering. sigoetseringheigabl eninsth@ pueienddsngs cannot
affect the inplanted restriction device. Furthernore, the lifetime of the
stur causroundingswannee atfeakfteanimplanbedngeatrirhdent Hevéger gy
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energy may be transmtted to activate the swich to
apparatus will be reduced to a minimum. During the above
mentioned standby mode, the remote control uses energy from the
15 implanted source of energy. By means of the energy transmission
means energy may be transmitted to activate the switch to
connect the source of energy only when energy is required in
connection with the operation of the restriction device.
All of the above embodiments may be combined with at least
20 one implantable sensor for sensing at least one physical
parameter of the patient, wherein the control device may control
the restriction device in response to signals from the sensor.
For example, the sensor may comprise a pressure sensor for
directly or indirectly sensing the pressure against the
25 restriction device, human tissue or in the fecal passageway. The
pressure sensor may be any suitable known or conventional
pressure sensor such as shown in U.S. patents 5 540,731,
4 B46 181, 4 738 267, 4 571 748, 4 407 296 or 3 939 823; or an
NPC-102 Medical Angioplasty Sensor. The control device may
30 comprise an internal control unit implantable in the patient
for, preferably directly, controlling the restriction device in

response to signals from the sensor. In response to signals from



connect the source of energy only when energy is required in connection

with the (r}glgplgyopy of the restriction device. Al of the a%‘i‘ﬁslﬁ&?ﬂﬁ"} ments’

may be co wth at | east 20 one inplantable sensor for sensing at
| east one physical paraneter of the patlent wherein the control device
the r strlctlo device in'r ons signals fromthe sensor.
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exanpl e pressure, the patient's position or any other inportant physical
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controlTing the restriction device in response to signals from the sensor.
The extenhabliibngr the unestrnhygt Sonrédeviderimtrespomse to signals from
the sensor. The external control unit may store information on

15 the physical parameter sensed by the sensor and may be manually
oberated to control the restriction device based on the stored
information. In addition, there may be at least one implantable
sender for sending information on the physical parameter sensed
by the sensor.

20 An external data communicator may be provided outside the
patient's body and an internal data communicator may be
implanted in the patient for communicating with the external
data communicator. The internal data communicator may feed data
related to the patient, or related to the restriction device,

25 Dback to the external data communicator. Alternatively or in
combination, the external data communicator may feed data to the
internal data communicator. The internal data communicator may
suitably feed data related to at least one physical signal of
the patient. The arrangement of external and internal data.

30 communicators gives the advantage, among other things, that a

longterm control of activities related to the restriction device

is provided.
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beneficial with respect to the treatment of the patient.

D_

The wireless remote control may be capable of obtaining

15 information on the condition of the restriction device and of
controlling the restriction device in response to the
information. Also, The remote control may be capable of sending
information related to the restriction device from inside the
patient's body to the outside thereof.

20 In a particular embodiment of the invention, the wireless
remote control comprises at least one external signal
transmitter or transceiver and at least one internal signal
receiver or transceiver implantable in the patient. In another
particular embodiment of the invention, the wireless remote

25 control comprises at least one external signal receiver or
transceiver and at least one internal signal transmitter or
transceiver implantable in the patient.

The wireless remote control may transmit a carrier signal
for carrying the control signal, wherein the carrier signal is

30 frequency, amplitude or frequency and amplitude modulated and is

digital, analog or digital and analog. Also the control signal
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example, use of an analog carrier wave signal carrying a digital

15 control signal would give safe communication. The control signal
may be transmitted in pulses by the wireless remote control.

| The energy transforming meéns may be placed in the
retroperitoneal space, abdomen, scrotum or labia majora, or
implanted subcutaneously.

20 _ The invention also provides an implanting method,
comprising the steps of providing an anal incontinence treatment
apparatus as described above, cutting an opening in a patient's
mucosa in an orifice of the patient's body, and implanting the
energy transforming means in the patient's body through the

25 opening. Alternatively, the cutting step may comprise cutting an
opening in the patient's skin and the implanting step may
comprise implanting the energy transforming means in the
patient's body through the opening.

There is also provided a laparascopical implanting method,

30 in accordance with a first altermative, comprising the steps of
préviding an anal incontinence treatment apparatus as described

above, placing at least two laparascopic cannula within a
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implanting an energy transforming means of the apparatus.
The energy transforming means of the apparatus may be
15 implanted, for example subcutaneously, in the abdomen, thorax or
cephal region, or other locations in the patient's body.
The invention also provides a method of treating a human or
animal having chronic anal incontinence comprising: (a)
Surgically implanting in the human or animal a restriction device
20 engaging the human's or animal's colon or rectum, to form a
restricted passageway in the colon or rectum. (b) Surgically
implanting in the human or animal an operation device which can
adjust the restricted passageway in response to supplied energy.
And, (c) in a non-invasive post-operative procedure, from time to
25 time, supplying energy to the operation device so as (i) to
enlarge the restricted passageway to allow feaces to readily

pass.

The invention is described in more detail in the following
30 with reference to the accompanying drawings, in which
FIGURES 1 to 12 are schematic block diagrams illustrating

twelve embodiments, respectively, of the anal incontinence



trocar, dissecting the region of the colon or rectum c) 10 introducing a
restricti Ice of the apparatus through the trocars, Lag t he
restri ctlg‘%"g@%’%e i n engagenent with the colon or the reg%:a'ﬁﬂh?(gdlg?’eate a
restricted stoma, and e) inplanting an energy transform ng neans of the
apparatus. The energy transformng medds of the apparatus. may be 15

i mpl anteeRtment capppFatys el R otRYSREIPR h%namgg%n‘f’“c'%?% TreTTephal

region, or_other_locations I | 'Sy The I [ !
01 O g L AL 5L G001 B8 PN, DMy 186 LALERY | Oindling
| nconté@@%@eeﬁ:@gpéf St g agParatius gimel Ayt édplanthagpatiéde; human or -ani nal
a restriction device 20 engagi ng the human's or aninal's colon or rectum
to form aFIGEREr 13t d¢ passhedndyc Plork ddeeragr iddasHRatdmd Surgical |y

impl anting in . the human or. ani mal an [ati | Lch ] ust the
restri ‘E‘t’%_gejp‘é%‘%:{;l TP TR D n%é ’f"épg%g%?‘? ed‘[9 ‘%‘g‘g‘?{%’g‘% mgér’\%l a%@e‘(% |

non- i nyas{ ¥¢s POSHmPEEA i e Hporsswye, fromtine to 25 tine, supplying
energy to the operation device so as (i) to enlarge the restricted
passagewayFIGURE hawifldastsatesr eadielectpical Tuadtiwanelemend doscuisged in
nore detail in the follown 30 with reference to the acconpanying
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i npl anted conponents for achieving various conmmunication options; FlIGURE
14 illustrates an electrical junction elenment for use

FIGURE 1 schematically shows a very simple embodiment of the
anal incontinence apparatus of the invention having some parts
implanted in a patient and other parts located outside the

15 patient's body. Thus, in FIGURE 1 all parts placed to the right
of the patient's skin 2 are implanted and all parts placed to
the left of the skin 2 are located outside the patient's body.

The apparatus of FIGURE 1 comprises an implanted operable
restriction device 4, which engages the patient's colon (or

20 alternatively engages the rectum) to form a restricted fecal
passageway in the colon. The restriction device 4 is capable of
performing a reversible function, i.e. to enlarge and reduce the -
cross-sectional area of the fecal passageway, so that the
restriction device 4 works as an artificial sphincter. An

25 implanted energy transforming means 6 is adapted to.supply
energy consuming components of the restriction device 4 with
energy via a power supply line 12. An external energy
transmission means 10 includes a wireless remote control
transmitting a wireless signal which is received by a signal

30 receiver incorporated in the implanted energy transforming means

6. The implanted energy transforming means 6 transforms energy



in the apparatus of the present invention; and FIGURE 15 illustrates the
appar at uwg gizja¢gor dance with the 10 invention inplanted PocTSEp@EbisENt .
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device in the formof an electric switch 14 also is inplanted in the
pati efdr¥ent is shifted by the energy transforming means 6 the switch

14 reverses the function performed by the restriction device 4.
15 FIGURE 3 shows an embodiment of the invention identical to
that of FIGURE 1, except that an operation device in the form of
a motor 15 for operating the restriction device 4 also is
implanted in the patient. The motor 15 is powered with energy
from the energy transforming means 6, as the remote control of
20 the extermal energy transmission means 10 transmits a wireless
signal to the receiver of the energy transforming means 6.
FIGURE 4 shows an embodiment of the invention identical to
that of FIGURE 1, except that an assembly 16 including a
motor/pump unit 18 and a fluid reservoir 20 also is implanted in
25 the patient. In this case the restriction device 4 is
hydraulically operated, i.e. hydraulic fluid is pumped by the
motor/pump unit 18 from the reservoir 20 through a conduit 22 to
the restriction device 4 to reduce the cross-sectional area of
the fecal passageway, and hydraulic fluid is pumped by the
30 motor/pump unit 18 back from the restriction device 4 to the
reservoir 20 to enlarge the cross-sectional area. The implanted

energy transforming means unit 6 transforms wireless energy into



reversing the restriction device 4. The wireless renote control of the
external aweogizots ansm ssion neans 10 transnmits a 10 w rel ee3/SE0@03L7 't hat
carries energy and the inplanted energy transfornm ng neans 6 transforns
the wireless energy into a current fo operating the switch 14. \Wen the
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FI GURE 4 shows an enbodi ment of the invention identical to that of FIGURE
1, exceperabed. aandsteabigplsntel | erRAGY st ramsEPrping neans 18, aarda f | ui d
reservpir, 20 also is inplanted jn 25 th i en In this case e
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for exanple a polarized current, for powering the notor/punp unit 18 via
an el eshergy poreismiggyon mewn 4 0 Fl B rpldmved seaneardyo di reard f axfmirdve

i nvention conprising the external energy transm ssion means 10 with its
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hydrau&ﬂéf&}yéarried by the control signal, whereby the motor/pump

15 unit 32 distributes hydraulic fluid between the reservoir 30 and
the restriction device 4. The remote control of the energy
transmission means 10 controls the shifting device 34 to shift
the hydraulic fluid flow direction between one direction in
which the fluid is pumped by the motor/pump unit 32 from the

20 reservoir 30 to the restriction device 4 to reduce .the cross-
sectional area of the fecal passageway, and another opposite
direction in which the fluid is pumped by the motor/pump unit 32
back from the restriction device 4 to the reservoir 30 to
enlarge the cross-sectional area.

25 FIGURE 6 shows an embodiment of the invention identical to
that of FIGURE 1, except that a control unit 36 controlled by
the wireless remote control of the external energy transmission
means 10, an accumulator 38 and a capacitor 40 also are
implanted in the patient. The control unit 36 stores electric

30 energy received from the energy transforming means 6 in the
accumulator 38, which supplies energy to the restriction device

4. In response to a control signal from the wireless remote



operated and the inplanted energy transformng neans 6, and further

conpri'si ngod13Ak! anted hydraulic fluid reservoir 30, an poPsEdi0Rsh7
not or/ punp unit 32 and an inplanted reversing device in the formof a

hydraul ic val ve shifting device 34. T e motor 10 of the motor/punp unit 32
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accunul ator 38 and a capacitor 40 also are inplanted in the patient. The
cbht ranpother sbtsranbivel ekhei acgomuhargy PBcénvelisr embpHamensr BRy
trans%orn1ng ngans 6 in the accunulator 38, which supplies energy to the
rest r P&t PBATEET ce . In response to a control signal fromthe wreless
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transm ssion neans 10, the control unit 6 either releases electric energy
from thataofuRLGEREBr 138exdnept that a battery 50 for supplying energy

for the operation of the restriction device 4 and an electric
15 switch 52 for switching the operation of the restriction device

4 also are implanted in the patient. The switch 52 is operated

by the energy supplied by the energy transforming means 6 to

switch from an off mode, in which the battery 50 is not in use,

to an on mode, in which the battery 50 supplies energy for the
20 operation of the restriction device 4.

FIGURE 8 shows an embodiment of the invention identical to
that of FIGURE 7, except that a control unit 36 controllable by
the wireless remote control of the external energy transmission
means 10 also is implanted in the patient. In this case, the

‘25 switch 52 is operated by the energy supplied by the energy
transforming means 6 to switch from an off mode, in which the
wireless remote control is prevented from controlling the
control unit 36 and the battery is not in use, to a standby
mode, in which the remote control is permitted to control the

30 control unit 36 to release electric energy from the battery 50

for the operation of the restriction device 4.



transfers the rel eased energy via power lines 42 and 44, or directly

transfers wbathiors energy fromthe energy transform ng 5 mgRssgoMifr a
power line 46, the capacitor 40, which stabilizes the electric current, a

power line 48 and the power |ine 44, flgr the operation of the restriction
B
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PCT/ SE00/ 01527 19 FI GURE 9 shows an enbodi nent of the invention identical
to that of FIGURE 9, except that a battery 50 also is implanted in
the patient and the implanted components are interconnected
15 differently. In response to a control signal from the wireless
remote control of the external energy transmission means 10, the
implanted control unit 36 controls the accumulator 38 to deliver
energy for operating the switch 52 to switch from an off mode,
in which the battery 50 is not in use, to an on mode, in which

20 the battery 50 supplies electric energy for the operation of the
restriction device 4.

Alternatively, the switch 52 may be operated by energy
supplied by the accumulator 38 to switch from an off ﬁode, in
which the wireless remote control is prevented from controlling

25 the battery 50 to supply elecﬁric energy and is not in use, to a
standby mode, in which the wireless remote control is permitted
to control the battery 50 to supply electric energy for the
operation of the restriction device 4.

FIGURE 11 shows an embodiment of the invention identical to

30 that of FIGURE 7, except that a motor 15, a mechanical reversing
device in the form of a gearbox 54 and a control unit 36 for

controlling the gearbox 54 also are implanted in the patient.



that of FIGURE 8, except that an accunul ator 38 is substituted for the

battery %gﬂﬁoﬁwe I mpl ant ed conponents are interconnect ecpEyddoplopat! y. I n
this case, the accunulator 38 5 stores energy fromthe energy transform ng

means 6. In response. to a control szi gnal fromthe wireless renote control
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50 to supply electric energy for the operation of the restriction device
2. FIREFHSY IEQhhhe FPEHRRIGHTE 1 (TR S Fvet PRI YRR i 2l to 30 that of

ooy SIS abhehgERL A ooy et ecaheletifvg 1 L
al so il amgedindenmponernte phttlntapgaldatus for achieving various
communication options. Basically, there are the implanted
15 restriction device 4, control unit 36 and motor/pump unit 18,
and the external energy transmission means 10 including the
external wireless remote control. As already described above the
wireless remote control transmits a control signal which is
received by the implanted control unit 36, which in turn
20 controls the various implanted components of the apparatus.

A sensor 56 may be implanted in the patient for sensing a
physical parameter of the patient, such as the pressure in the
fecal passageway. The implanted control unit 36, or
alternatively the external wireless remote control of the energy

25 transmission means 10, may control the restriction device 4 in
response to signals from the sensor 56. A tranceiver may be
combined with the sensor 56 for sending information on the
sensed physical parameter to the external wireless remote
control. The wireless remote control may comprise a signal

30 transmitter or transceiver and the implanted control unit 36 may
comprise a signal receiver or transceiver. Alternatively, the

wireless remote control may comprise a signal receiver or



WO 01/ 12075 PCT/ SEOQ/ 01527 20 The inplanted control unit 36 controls the
gear box 54vge/memserse the function perfornmed by the restrPET/SENN/UST ce 4
(mechanically operated). FIGURE 12 shows an enbodi nent of the invention
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hydraulic shifting device 34 could be incorporated in the

15 embodiment of FIGURE 4, and the gearbox 54 could be incorporated
in the embodiment of FIGURE 3.

FIGURE 14 shows an energy transforming means in the form of
an electrical junction element 58 for use in any of the above
embodiments according to FIGURES 1-13. The element 58 is a flat

20 p-n junction element comprising a p-type semiconductor layer 60
and an n-type semiconductor layer 62 sandwiched together. A
light bulb 64 is electrically connected to opposite sides of the
element 58 to illustrate how the generated current is obtained.
The output of current from such a p-n junction element 58 is

25 correlated to the temperature. See the formula below.

I = I0 (exp(gV/kT)-1)

where

I is the extermnal current flow,

I0 is the reverse saturation current,

30 g is the fundamental electronic charge of 1.602 x 10-13
coulombs,

V is the applied voltage,




conprise a signal receiver or transceiver. Alternatively, the wreless
F enot e cwa 0120788y conpri se a signal receiver or WO 01/ 12@¥3/SEQWPSEDO/ 01527
21 transceiver and the inplanted control unit 36 nay conprise a signal
transmtter or transceiver. The above,transceivers,. transmtters and

receiverg §RYthg HSeHzhehnseBdkRantNf ghamtion or data related to the
restriction device 4 frominside the 5 patient's body to the outside

t her eof . TWher ehehebsolotépteppematut8.and battery 50 for powering the
notor/punp unit 18 are inplanted, ,the battery 50 may be .equipped wth a
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58 is a flat 20 p-n junction element conprising a p-type sem conductor
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BN 6 1= e eckr el v et ed (0, opRon ) s of g, ol eren
curred];;ega{@i&g@p t?nept'ﬂ]-ri %éﬂrbr?|&r@ﬁgjlt§95é_s 25 correlated to the .
tenperature. See the formila below. | = 10 (exp(gV/ kT)-1) where | is the
ext er nal Anundlertrnbktawe way to design a p-n junction element is to
deposit a thin layer of semiconductor onto a supporting material
which does not absorb the kind of energy utilized in the

15 respective embodiments. For use with wirelessly transmitted
energy in terms of light waves, glass could be a suitable
material. Various materials may be used in the semiconductor
layers such as but not limited to cadmium telluride, copper-
indium-diselenide and silicon. It is also possible to use a

20 multilayer structure with several layers of p and n-type
materials to improve efficiency.

The electric energy generated by the p-n junction element 58
could be of the same type as generated by solar cells, in which
the negative and positive fields create a direct current.

25 Alternatively, the negative and positive semiconductor layers
may change polarity following the transmitted waves, thereby
generating an alternating current.

The p-n junction element 58 is designed to make it suited for
implantation. Thus, all the external surfaces of the element 58

30 in contact with the human body are made of a biocompatible

material. The p-n junction semiconductors are designed to

operate optimally at a body temperature of 37°C because the



10 is the reverse saturation current, 30 g is the fundanental electronic

charge of yo@Pfoss 10-19 coulonbs, V is the applied volt agecrRobldls32075
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tenperature. Under |arge negative applied voltage (reverse bias), the
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create a direct current. 25 Alternatively, the negative and positive
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there@&paratus of the invention may be implanted in a patient. Thus,

a restriction device 4 implanted in a patient engages the colon
66 to form an artificial sphincter around the fecal passageway

15 in the colon. An implanted operation device 68, which may also
be referred to as an adjustment device, such as an electric
motor or a motor/pump assembly, operates the restriction device
4 through a transmission member 70, such as a mechanical
transmission cord or a fluid tube. An energy transforming means

20 in the form of an element 6 having a positive region and a
negative region, as described above in more detail, is placed
underneath the skin of the patient.

Wireless energy carried by a signal transmitted by ‘a

wireless remote control of an external energy transmission means

25 10 at least partly penetrates the patient's skin and hits the
element 6. The energy thus hitting the element 6 is transformed
into energy of a different form that is suited for powering the
operation device 68. For example, where the operation device 68
is an electric motor the element 6 comprises an electric p-n

30 junction element that transforms the wireless energy into an
electric current for powering the electric motor. Where the

operation device 68 comprises a pump, the element & may



generating an alternating current. The p-n junction element 58 is designed
to make iwosreesd for inplantation. Thus, all the externabcsisebagigs of the
elenent 58 30 in contact with the human body are made of a bioconpatible
material. The p-n junction sem conducjors are designed to operate

opti Yok gture of 3?% /12075
PCT/gEEé¥B€é§$ Qg% curggﬁ £5out'phe?Y A E%HSEFS Sgeﬁgye%PﬁaHOYeﬁlnﬁé

si gni theaptdny. dependi ng on tenperature as shown above. Since both the skin
and subcutis absorb energy, the relation between the sensitivity or

wor ki ng ar é‘éleofcrtam@f@rmﬁrmgammaum@a mitdisized diorstdiamegttiyof 5 the

W rel ess en n_is_considered junction elenment 58

m ssi
prefe?%ﬁF? f% dgé?gﬁﬁﬁ FFﬁglaﬂddgﬁﬁFF 4APFengFF€eF9€ rFFtFﬁétéP§nent 58 is
mege ogr i Si dg ib e t he
pé?leﬁgvié%ogy ﬁnégﬁgg%ééggyg %?ﬁ%%eéf kSﬁe Prﬁég i sggggg %grkept | ess
t han a@880oxrn&n aecEMﬁlﬁﬁbingEnbaaéfyorlpusanaéESubem/Bﬁ&fé%abﬁ? abave-

descri bed enbodi nents of the anal incontinence treatnment apparatus of the
i nventPbrPfiegSBRT 1Pl ahtede pmenpat | 2Rt ComRteLIled PEseriction deV|ce 4

i pl aps e, bPodedsl t% "fnéng 2ges.Lhe, &RJ; c§§F%81f8 0 af{t' Ll C

sphi ncter round passageway e co ted
operaénemgﬁewraﬂsﬁﬁssﬁbmCheaﬂy Bﬁsps b@edeféré@ﬂt%@laﬁhénu§§19559§8£

device, such as an electric nmotor or a notor/punp assenbly, operates the

r st rPEt Flam b el tyed herekdly sand axryi Sehobiemnder cBnasdchoAsram

mech nsg ssion. cord or a. qu d tube. An energy transform ng neans
20 |ﬁg¥%ai$%$%§%§ re%ﬁr%ﬁﬁﬁo% %% ‘positive region and a negative
regi on, as described above in nore detail, is placed underneath the skin
of the patient. Wreless energy carried by a signal transmtted by :a

w reless renote control of an external energy transm ssion nmeans



25 10 at least partly penetrates the patient's skin and hits the elenent 6.
The ener gy tting the element 6 is transforned into
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exanpl e, where the operation device 68 is an electric notor the el errent 6
conprises an electric p-n 30 junction %l enent that transforns the wirel ess
energy into an electric current for powering.the electric notor. Were the
operation & 68 conprises a punp, the element 6 may WO 01/ 12075
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electrically operated, for storage in a capacitor and/or an accunul ator for

| ater or pamw@qrrsmsetrm%m#%mw means For witebeasitygnsmbseienmedt 6 is
controlled b cess The W ess_renpote rol of the

el
exter n%?er%%g?gy P%Jg%% g%’f%nglﬁ%%n%uﬁ%)lﬁi% ?‘Js%%ti%nEoﬁtcl?% Yihe utilization

10 of the tganspé+dre SRESEY: @b We+LEE St LOTEBN 4 b4 ¢ D LR
i npl anted restriction device 4. WD 01/ 12075 CT/ SEQQ 01527 ~ 25 CLAIMS 1.

An Sana¢ngagimg i ties ceolomatnentcapparat isym conpestsricted paesegeyay in
transm ssion neans for wireless_transm SS|$)1?nJCof ener of a first formfrom

out si dePe PRAPRMT TN HPOFATETS RTINS i bh WFEE i FRELFE in a
pati enéffé’rseéorﬁf'gﬁghﬁ‘gif% Ot 1in a5 e wo&m thd egfétct@glnpaégageway

in the colon or rectum evi ce operab response to energy of
secondvdoy ntitk ffestericttddirpddmaegneyyy addthe first formto vary the
restricted passageway; and
an energy transforming means 1mp1antab1e in the patient for
10 transforming energy of the first form wirelessly transmitted by
the energy transmission means into energy of the second form,

which is used for the operation of the restriction device.

2. An apparatus according to claim 1, wherein the energy
15 transforming means comprises at least one element having a
positive region and a negative region, and adapted to create an
energy field between the positive and negative regions when
exposed to the energy of the first form transmitted by the
energy tfansmission means, so that the energy field produces the

20 energy of the second form.

3. An apparatus according to claim 2, wherein the element
| comprises an electrical junction element, and the electrical
junction element is capable of inducing an electric field
between the positive and negative regions when exposed to the
25 energy of the first form transmitted by the energy transmission
means, whereby the energy of the second form comprises electric

energy.
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an energy transformng neans inplantable in the patient for 10
transforwogi/e0es gy of the first formwrel essly transm t tRQI/$E00/08322 ener gy
transm ssion nmeans into energy of the second form which is used for the
operation of the restriction device. ,¢. An apparatus according to claim]l,
wherein the eferdyyadadd dStHdiAY PE8EatR P! | $hSr@inl east one el ement
having a positi regilon and a negative region, and adapted to create an
ener gyedt el ot i vaeeri ddrei 9 osl ¢ ¢ el canbll yegpe Taeed pgand stepostrposed to t he
energy of the first formtransmtted by, the , energy transm ssion neans, so
that 30k ReRAYVE i BB RDRE Dt RIS EFR} gluRFtifR eLeBAatf SHAPLYE. An
appar ccor di t | &l ' I . rj n

el ect%é(:%%%n%rgél e %]?re%én %ﬁ%%?%%?%%a | Uho JI?%Q% %%Z‘?r%%t i's
capabl e of inducing an electric field between the positive and negative
regi ons when exposed to the 25 energy of the first formtransmtted by the
eder gy trahskSARPAY FERH SACoPed ity Theckdbn gy, ofurtkesecomprisingconpri ses
electrjc energy. I 1" tmllijittt " 111111 ¢ ac' WD 01/12075

T SR S At ong, Sandet o 6o Rt B TEEEE N FREIERN ( he

rest riddi s dow i ke | S1E&M8EL ¢ L 3 hVcoReH ad Béhmerand Jrl‘i@ré’@?'éhée and negative
regions of the electrical junction elenment supply electric energy for the
oper &lartofcalhel urest o té lomaiely | ice. cdpdbl o hpparpl ywinacenrelegttbecl ai m
4, further conprising electric conductors connected to the positive and
negatfVeFeMegi Ghst it SIRAMF T i cal junction el enent, whereby the

el ectrical junction elenent is capable of supplying an electric current
via the conductors.

10 6. An apparatus according to claim 5, wherein the electrical

junction element is capable of supplying a direct current or

pulsating direct current via the conductors.

7. An apparatus according to claim 5, wherein the electrical
15 junction element is capable of supplying an alternating current
or a combination of a direct and alternating current via the

conductors.

8. An apparatus according to claim 4, wherein the
20 electrical junction element is capable of supplying a frequency

or amplitude modulated signal.

9. An apparatus according to claim 4, wherein the
electrical junction element is capable of supplying an analog or

digital signal.

25
10. An apparatus according to claim 1, further comprising
an implantable operation device for operating the restriction
device, wherein the element powers the operation device with the
enexrgy of the second form.
30
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10 6. An apparatus according to claim5, wherein the electrical junction

el ement i swoapadoh® of supplying a direct current or pul satroTgsEd/OB6E -
current via the conductors. 7. An apparatus according to claimb5, wherein

t he el ect ri cal 15 junction elenent is capabl e of supplying an alternating
current Cz%?b f rnati via the
conductors. 1% %'{i%%%ra ués) %%cccg#c{ r% c[ad(; J{%fé{& rlg%'{ﬂ nllie 20 el ectri cal

j unct | e A EIENtdévi Candihsr e s UWDMtdY. a frequency or anplitude
nodul ated signal. 9. An apparatus according to claim4, wherein the

el ectri cal juncti on eI errent I s capabl e of supplying an anal og or digi taI

si gnal . n tus according.to claim.J1, further co sin

i mpl ant abI D %ea“‘f%‘?r%ﬁé‘fe{ﬁ fo- ]'r]:'ést Y © %&ﬁ ere| n
t he elaer@dﬁtme%vié@ %ﬁlm&r@w&%ﬂwmﬁﬂ%esewﬂ% second
form 30 LITLITE TITTT 1TTET Tull 11 1101 cV\DOl/12075P(¥I'/SE00/01527'

27 11.amkh Eppaattulactoridieneant mils k) rofizeneimptde topertatior devi ce
conpri ses, a m)tor 12 An appar,atus according to claim 11, further

conpri ‘(Fﬁd'@" Qfferein the notor conprises a rotary notor,
and the control devi ce controls the rotary notor to rotate a desired
nunber of revolutions. 13. An apparatus according to claim 11, wherein the
notor 10 Qm@prAseppaddtenadmirdingl4o Aladppangt uheaedor dileg ooy ai m 11,

further conpri si n%__
10 comprises a linear motor.

14. An apparatus according to claim 11, further comprising
a control device, wherein the motor comprises a hydraulic or
pneumatic fluid motor, and the control device controls the fluid

15 motor.

15. An apparatus according to claim 11, wherein the motor
comprises an electric motor having electrically conductive parts

made of plastics.

20
16. An apparatus according to claim 10, wherein the
restriction device comprises hydraulic means and the operation
device comprises a pump for pumping a fluid in the hydraulic
means.
25

17. An apparatus according to claim 16, wherein the

operation device comprises a motor for driving the pump.

18. An apparatus according to claim 16, wherein the
30 operation device comprises a fluid conduit between the pump and
the hydraulic means of the restriction device, and a reservoir

for fluid, the reservoir forming part of the conduit.
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a control device, wherein the notor conprises a hydraulic or pneunatic
fluid hotwoor/moes t he control device controls the fluid 15amsE/0123. An
apparatus according to claim1ll, wherein the notor conprises an electric
notor having electrically conductivezgarts made of plastics. 20 16. An
apparatus according to claim 10, wherein the restriction device conprises
hydraul i ¢ means and the operation device conprises a punp for punping a
fluid in tihe hdrgspgdratuanscorfind . tAncBohar Bé Uswheteini tiiet o cl ai m 16,
wherein the operation device conprises a notor for driving the punp. 18.
An appedraulsl adeeal NP Ard maBiuihcree rieveid bRyt PR~ HetiEe
conprises a fluid conduit between the punp and the hydraulic neans of the
restrittYon device, and a reservoir for fluid, the reservoir formng part
ofs the conduit. 1111111111111 111JI 1111111 IN* CL Srqi" WO 01/12075
PCT/ SEOQ' 01527 28 19. An apparatus according to claim 18, wherein the
hydraul i ¢ 2mear’n gpperants corchrding ecdevbiinof9 aryheosinetiien valve. 5

P BRSSP iARTe 650 et SHEE
di st ré‘mg &d L&aa@péécg% hei Shaife tOLLNE £ RA T AR | EndREOS eh the

restriction device by reduction of the 10 volune o he chanber and to

W t hdiypdrdd i 6l rigzore tdie diydrmestiriction device by reduction of the

10 volume of the chamber and to withdraw fluid from the hydraulic

means to the chamber by expansion of the volume of the chamber.

21. An apparatus according to claim 10, further comprising

a control device for controlling the operation device.

15
22. An apparatus according to claim 21, wherein the control
device is adapted to shift polarity of the energy of the second
form to reverse the operation device.
20 23. An apparatus according to claim 22, wherein the

operation device comprises an electric motor and the energy of

the second form comprises electric energy.

24. An apparatus according to claim 21, wherein the

25 restriction device is operable to perform a reversible function.

25. An apparatus according to claim 24, further comprising
a reversing device implantable in the patient for reversing the
function performed by the restriction device.

30
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means to the chanber by expansion of the volunme of the chanber. 21. An
appar at usvaseRrzdisng to claim 10, further conprising a conPCOSEeS27e f or
controlling the operation device. 15 22. An apparatus according to claim
21, wherein the control device is adagted to shift polarity of the energy
of the seco r r : t Lo } C 23. éwﬁg# us
accordi ng t%gbl%Il?m%?réﬁ%e%ﬁcéﬁ%gﬁﬁéa%%ﬂ%ﬁ ?%hgc%rr%?i?g% an e cg%:t ric
Not Or @& tbecsnerdys Ofhe thevershng deviee onpricesrst adie | fureriei@y. 24. An
apparatus according to claim21, wherein the 25 restriction device is

oper alperforped foy ntle resetsi ofkon (FRYISH: - 25. An apparatus according to
claim24, further conprising a reversing device inplantable in the patient
for reversing the function perfornmed by the restriction device. 30 WO
01/512075 PG4 SEQY 5rat s 8o 2P Ped aé1sim Croy ditigrdin cdled m 25, wherein
the control device controls the reversing device to reverse the function
per f orrevebyindedeebte | compri sk | kydrawl b7 megns pieidingc orali vy fr cl aim

25, wherein the  reversi device ¢ rises. h {ﬁéﬂﬂi means,. i ncl udi ng. a

val ve FBHECLAG (Ea GO FHIREATET oh BTOSE (LT 1 GbT XM aul | o
neans. 10 28. An apparatus according to claim25, wherein the reversing
devi ce conpri ses a nechani cal reversing device. 29. An apparatus according
to claim 28, wherein the reversing device conprises a gearbox. 15 30. An
apparatus according to claim25, wherein the rever iqg devi.ce conprises a
swio ch. 28. An apparatus according to claim 25, wherein the

reversing device comprises a mechanical reversing device.

29. An apparatus according to claim 28, wherein the
reversing device comprises a gearbox.

15

30. An apparatus according to claim 25, wherein the

reversing device comprises a switch.

31. An apparatus according to claim 30, wherein the switch

20 1is opefable by the energy of the second form.

32. An apparatus according to claim 31, wherein the control
device controls the operation of the switch by shifting polarity

of the energy of the second form.

25
33. An apparatus according to claim 31, wherein the switch
comprises an electric switch and the energy of the second form
comprises electric energy.
30 34. An apparatus according to claim 2, wherein the element

forms a flat and thin sheet, and has a volume of less than 2000

cm’.
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31. An apparatus according to claim30, wherein the swwtch 20 is operable
by the emapgyi120f5 t he second form 32. An apparatus accor diRGJ/SE90/8158¥ m 31,
wherein the control device controls the operation of the switch by
shifting polarity of the energy of the second form 25 33. An apparatus
according to claim 31, wherein the swtch conprises an electric switch and
the energy of the second form conprises electric energy. 30 34. An

appar at us 3% ¢ @l Agpdatthdi edordires et ¢leiml 2rewheréimnsha flat and thin
sheet, and has_a volune of_ less than 2000 cnB i 1111111 1111I1IL VI VI

11 11electyicyd qMCEien REFSEYy GIMRYLseR) B ledshpPaat us according to
claim3 .wﬂg qgn the electrical junction el enment conprises at |east one
senm cAMEYIFICERE. An apparatus according to claim3, wherein the
elsectrical junction el enent generates an output current exceeding 1 A when
exposed to the energy of the first form transmtted by the energy

transm ssi . NARRPPARBYS Fecepprattes ababn i ngvherelniwhe, furt her

conprising ., an, enerqy, storage device inplantable in the patjent for storin
Lhe. EPChEHFAL REIREGAR FHTIRS ETT AT S g  BREF oS PR E onnect | on with-

the O&géé‘éé\ﬁggoi r{iz?ewﬂe%%té& 340 ASVEE  edergdd: oA ROPA] BLLISEAOr ding to
cl aim37, €l he ener storage device conprises an accunul ator.
transmitted by the energy transmission means.
10
37. An apparatus according to claim 1, further comprising
an energy storage device implantable in the patient for storing
the energy of the second form and for supplying energy in
connection with the operation of the restriction device.
15

38. An apparatus according to claim 37, wherein the energy

storage device comprises an accumulator.

39. An apparatus according to claim 38, wherein the energy
20 of the second form comprises electric energy and the energy

storage device comprises an electric accumulator.

40. An apparatus according to claim 39, wherein the
electric accumulator comprises at least one capacitor or at
25 least one rechargeable battery, or a combination of at least one

capacitor and at least one rechargeable battery.
41. An apparatus according to claim 37, further comprising

a switch implantable in the patient for directly or indirectly

30 switching the operation of the restriction device.
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39. An apparatus according to claim38, wherein the energy 20 of the
second forwoeommrsses el ectric energy and the energy st or ®qI/SE0ISRT
conprises an electric accurul ator. 40. An apparatus according to claim 39,

wherein the electric accumulator conpyises at |east one capacitor or at 25

| east one rggh e e - | | opy Of S ; aci tor
and at | eas fbraélgr %rr%%%%)lgég %{)(?Jél??/.@ﬁa‘%% a{)hb'arfa%t.éﬁ%%c%? ngst claim
37, s tSQirEONPF | Shéegy aimpidwtabIe! Ant i epatni drite, patiéeein fetie directly or
indirectly 30 switching the operation of the restriction device. t
111111sitdl 13 $ | opexated by the enavgwy®H 1vhe cserch Spgn/ supplied W2, - An
apparatus according to claim4l, further. c I.S| N rce of., energy

i mpl aﬁilé%lee“?]ﬂ}f h%g‘bﬁ?SF%n eViferts ns‘f#ecrl s%% harli s‘g%fpgrr'%?%ﬁ by vf'}hle&lener gy
of st he I SeCaRdrdOT 57 Satht i Pinot hen QNS Y S a8 Ke¥e Ceik OwlsidK Gthd rom an
of f nmode, in which 5 the 'source of energy is not in use, to an on node, in
whi ch dderce ooff cenefgye nsuppl e pEnasge ey \c o roperatvinn oFf cdthef t he
restriction, device, 43. An apparatus according to claim4l, further

conpr i K HF 1AL HRYEEL of energy inplantable in the patient, and a renote
control for controlling the supply of energy of the source of energy,
wherein the switch is operated by the energy of the second form supplied
by the energp. Awragearkemis aadapsding td ramimt of ffumdesr | comgr ichiidhe
renote control is prevented from 15 controlling the source of energy and

t e scurdeurse QfereReld ndplantaklke i tHheRdRPhofRd (% XRIWE t he renote

con olohSro a1 |A8RI0 L0 e W SE Sl Ok SHgL0e T aY [
cl ai mdneddif | Rie €IS NYvitch is operated by the energy of the
second form supplied by the energy storage device to switch from
an off mode, in which the remote control is prevented from
15 controlling the source of energy and the source of energy is not
in use, to a standby mode, in which the remote control is
permitted to control the source of energy to supply energy for

the operation of the restriction device.

20 44. An apparatus according to claim 1, further comprising a
switch implantable in the patient for switching the operation of

the restriction device.

45. An apparatus according to claim 44, further comprising
25 a source of energy implantable in the patient for supplying
energy for the operation of the restriction device, wherein the
switch is operated by the energy of the second form supplied by
the energy transforming means to switch from an off mode, in
which the source of energy is not in use, to an on mode, in
30 which the source of energy supplies energy for the operation of

the restriction device.
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switch inplantable in the patient for switching the operation of the

restrict ivpaog?bi,é:e. 45. An apparatus according to claim 44,-~f4d0b/ded27
conpri si ng a source of energy inplantable in the patient for supplying

energy for the operation of the restriction device, wherein the switch is
operated by the energy of the second3form supplied by the energy.
t r ansf or m 4y MTANRPRAT GRS CACFPHH 2 BP FCHRHB, 44 n THRTRATt REMBBEHFEBIOf

rmug m . " A
Cuppr Y 5w (oF 47t "L ARG, h N0, B B0 CHUBBLAARETT Y
11111dndtdy | £bt | the | bpétatidn Gt ths WE:O213203H RGH SEOUAASETreRdtd6. An

apparatus according to claim44, further conprising a source of energy
i npl averptel | fox heoparobhing obhe PRl et cerergy fof the spuraei of of the

restriction device d a remote. control r.controlling the supply of

erter g?/n%]fg¥he“%§%{ﬁjc%a5r&?e SS%Jntg&byl_,s V\?%?]éal’?le% ﬁ%Ys%‘? cﬁn?gggpgfa’féﬁ by t he
ener g¥e &bnd Neorm eS@HSH { & My UPRE | &5k Py t D2 RELEAMi kG ANSARENEHIsHERRR tO
switch froman off 'node, i'n which the renote control is prevented from

cont rftém napn t EE swedee f wnbelyythedrehet soconerol esmepygvesteadt from use,
to a standby node, in which the renpte control is 10 $€rm’tted {o control

the sTRREECBH MY FRETHRY TRFYY ?‘6‘?. tlﬁ‘?les%’ﬁé?%ft neBFrIRel FeBPEi cti on
devi cg, dde A@oaé)g@t?ﬁ afses di 119 01 &h at%l% ]rer}’n\]g'@é eééé'n{f'glljeﬂgr gy

transmi ssion neans transiits the energy of the first formby at 15 | east

one WweRhbiStSed i g atontthbol Arhe pgau Bt el So £icews By gt & Osuppl yn dderaiecern t he
signal conprises a wave signal, 20 49. An apparatus according to claim47,

wher eflie toREE RN OF oFRQI FRSFREFRIRD Y HGS -

47. An apparatus according to claim 1, wherein the energy
transmission means transmits the energy of the first form by at

15 least one wireless signal.

48. An apparatus according to claim 47, wherein the signal

comprises a wave signal.

20 49. An apparatus according to claim 47, wherein the signal

contains radiant energy.

50. An apparatus according to claim 48, wherein the wave
signal comprises an electromagnetic wave signal including one of
és an infrared light signal, a visible light signal, an ultra
violet light signal, a laser signal, a micro wave signal, a
radio wave signal, an x-ray radiation signal, and a gamma

radiation signal.

30 51. An apparatus according to claim 48, wherein the wave

signal comprises a sound wave signal.
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50. An apparatus according to claim48, wherein the wave signal conprises

an el ectr%g,@ﬁfdﬁ wave signal including one of 25 an inf rlﬁfﬁﬁo})}ogﬂy
signal, a visible light signal, an ultra violet light signal, a [aser

signal, a mcro wave signal, a radio wave signal, an x-ray radiation
signal, and_a gamma radiation signal.3330 51. An apparatus according to
clai m 48, whérePR 2RBavALES 3TEARALIRSnHPi SL31iA 4Junvhenednsthaasignal| |||

T CLELLL LU gkl EL o€ LoM S, V0, 04442078 BCTLSE001 01827, ¢33 52. An
g , erern S|gna? T

appara?us accordin 0 Clalm he conp |segfaadigital or

anal ogdsg96al, afd ans&veyi 8aghan. of a digital and analog signal. 5 53.. An
apparatus according to claiml, wherein the energy of the first form

transmtted by the energy transm ssion neans conprises an electric field.

54. A t di to claim5b53, wherein the 10 electric field
trd%sgiﬁfggggnu f§§§£5$9%§g7?%?r %egobﬁf?ﬁ% len ﬁﬁe%?ahgﬁ4§%?%$yne;ﬁs.-

55. AnoAPPRE af U8 BCESHA Pladsnft 8éd dy YHET ShdrdPer PARERYss Pon tREakdr St
formtransmtted by the energy transm ssion neans 15 conprises a magnetic

field cofprivespparelestatcoitebhd. to clai m55, wherein the nagnetic field
Is transmtted in pulses or digital pulses by the energy transm ssion
means. 20 57. An apparatus according to claim1, wherein the energy of the

first formgpnpgis eﬁ% ézaetglc%r@{ £ Q81 £ apPar s copding to claim
1, wherein tﬁé ené%%% %ytrans or&gig means tran%fornﬁe?%e energy of the
first épedttidofield is transmitted in pulses or digital pulses by the

energy transmission means.

55. An apparatus according to claim 1, wherein the energy
of the first form transmitted by the energy transmission means

15 comprises a magnetic field.

56. An apparatus according to claim 55, wherein the
magnetic field is transmitted in pulses or digital pulses by the
energy transmission means.

20
57. An apparatus according to claim 1, wherein the energy

of the first form comprises polarized energy.

58. An apparatus according to claim 1, wherein the energy
25 transforming means transforms the energy of the first form into
a direct current or pulsating direct current, or a combination

of a direct current and a pulsating direct current.

59. An apparatus according to claim 1, wherein the energy
30 transforming means transforms the energy of the first form into
an alternating current or a combination of a direct and

alternating current.

i oo

(T

L



a direct current or pulsating direct current, or a conbination of a direct

current spgomdesd sating direct current. 59. An apparatus age@sghoiifs2y0 Ccl aim
1, wherein the energy 30 transform ng neans transforns the energy of the

first forminto an alternating current or a conbination of a direct and
alternating current. 1111111111111 Iﬁﬁjllllll 111 WO 01/12075
PCT/ SEOQ' 01527 34 60. An apparatus according.to claiml1, wherein the

energy of:the %%ﬂﬂgr : i Bof n e; i e at ed
si gnal , orsg'é%%bl atléﬁﬁ%ﬂggeﬁ%%%ﬁ%ngg gﬁgﬂﬁngriﬁﬁﬁggggdgﬁgtggggg&signal

61. Anf apipar sécsndctoarnli ogmpoisési an ireqieney not hemphietgge mbdthateécond
form conprises an analog or a digital signal, or a conbination_of an
anal cF-FRRL di FF tal CANRRF Lt @b 2 AT SFREREY LRRACRBPHE hyde omefulafed
f%rthgi &$fprising an i npl antabl e pul se generator for generating
el’ecttr1tal” pul ses fromthe energy of the second form produced by the
energy field. 15 63. An apparatus according to claim1l, further conprising
at | east one inplantable sensor for sensing at |east one hysi cal

par anet er ©f. tAe 3RPIEHEUS ACCAAERGaEAt G5 bR chr dvhgredn cFhe neB8rIvher ei n
t he se sqé 20 cqgﬁgises %wgressure senspr _for dgéecté or.indjrectl
sensify © %es?ﬁ%% - r*%%%la%a%%%g%%aﬁ? 19 %bpﬁi%?ﬁ 'a%Eo%ding
to cl gbmbHat { o tHErark OARA1 S¢ Neha da £ &P sfgydge for controlling the
restriction device in 25 response to signals fromthe sensor. 66. An

ajpar atus according to claim®65, wherein the control device conprises an
internal control unit iqglantabl .in the gatient for. controllng the
im

restricti off et PRH FELPAEEOTFNg to cldim I, further comprising

an implantable pulse generator for generating electrical pulses

from the energy of the second form produced by the energy field.

15 63. An apparatus according to claim 1, further comprising
at least one implantable sensor for sensing at least one

physical parameter of the patient.

64. An apparatus according to claim 63, wherein the sensor
20 comprises a pressure sensor for directly or indirectly sensing

the pressure in the fecal passageway.

65. An apparatus according to claim 63, further comprising
a control device for controlling the restriction device in

25 response to signals from the sensor.

66. An apparatus according to claim 65, wherein the control
device comprises an internal control unit implantable in the
patient for controlling the restriction device in response to

30 signals from the sensor.
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30 signals fromthe sensor. LILLELEL PR EEEE bebenr brerr e 1l W 01/ 12075
PCT/ SEOQ 0wb21/12085 67. An apparatus according to claim 65, rgmesesmiItie
internal control unit directly controls the restriction device in response
to signals fromthe sensor. 5 68. An gpparatus according to claim 65,

wher ei n the%ody%éorp%&e#&% gém{%ﬁ?iest r&%%nbaé G in”ﬂ;é out si de the

patient's on de|ce A résponse to

si gnal snfépmal heosersDrunid cﬁﬁremﬁwwm 0O 16k G 1 Ot Thrddi e Bifice Wher ein
the external control unit stores information on the physical paraneter
sensedibyresporegst? Skgnaks nirmmitie grRsA%d to control the restriction
devi ce based on the stored information. 15 70. An apparatus according to
claim63, further conprising at |east one inplantable sender for sending

i nfsor mat i ong®N Ak eappdBisi ] a A AR P It S 1SLiGh 15 | RSSO Ehe TdontA¥bl
apparatus according to claim 10, wherein the 20 operatlon devi ce conprises

hydraLdmclcmaacrmnmn’mrs@a dre st aymal \eanter dlourgdntausidiidey thef Ipatlidniove i n t he
hydr a ans. 72. _An app atus accar.din o claim7l, further conprising
2 ¢ o Fh it TR HRY AR G0 TREPRESSyT Bppar at us
accordé%a{fg Cﬂz%nméhe fégﬁg}&r corrprl sing a wreless renote control
transmtting at | east one wireless control signal for controlling the
restriction device. 30 74. An apparatus according to claim73, wherein the

renmote control is capable of obtaining infqormation_on the condition of
NECRRRENRELCER AIDﬂPHﬂrlaﬂquSl aqaomdings SRpBeATL 6Rs phersHaotes 27 -

external control unit stores information on the physical
parameter sensed by the sensor and is manually operated to

control the restriction device based on the stored information.

15 70. An apparatus according to claim 63, further comprising
at least one implantable sender for sending information omn the

physical parameter sensed by the sensor.

71. An apparatus according to claim 10, wherein the
20 operation device comprises hydraulic means and at least one

valve for controlling a fluid flow in the hydraulic means.

72. An apparatus according to claim 71, further comprising

a wireless remote control for controlling the wvalve.

25
73. An apparatus according to claim 1, further comprising a
wireless remote control transmitting at least one wireless
control signal for controlling the restriction device.
30 74. An apparatus according to claim 73, wherein the remote

control is capable of obtaining information on the condition of
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36 the restriction device and to control the restriction device in
response Wmowt2e7s nf or mati on. 75. An apparat-us accordi ng t ®CIVSEONDIEZ]
wherein the renote 5 control conprises an inplantable control unit for
controlling the restriction device.3.76. An apparatus according to claim

75, mgffégtwsﬁfeﬂt&ebl Hnéﬁdcegpébﬁ‘é‘?oi‘ ther S?Q%QE@%%%n &@viZe AR

apparatus according to claim 73, wherein the wreless renmote control
conpgespondé teasheohrfexmatbeh.signal transmitter or tranceiver and at

| east one internal signal receiver or transciever inplantable in the
patient. 15 78. An apparatus according to claim73, wherein the wreless

remote co %50%% %Qﬁﬁ aécES%§ ﬁaﬁoeéigﬁﬁaHPs'Qﬂék heEL%V emdkte

transcel v eas one I n t’ansm ranscei ver

i y1p| aBhebbe b6m§B§seataﬁnimpignzabléncaﬁﬁ@batuﬁlaCﬁa&dbagt&alqhagnl73
wherein the renote control is capable of sendlng information related to

t he thesregtriohidevée¥ifteom inside the patient's body to the outside
thereof. 25 80. An apparatus according to claim79, wherein the renote
control controls the restriction device in response to the information. 30

81. An apparahlSap 59&9h§9a&@o§h§h§1gg cihemers, t RBek8FRt @heCeBhERbL]
conprises a control signal transmtter for transmtting the contro

si ghahitandmphiéseseagmitrapsocsesson. neans conprises 1111111111111 1IN
11 1111 CL
10
77. An apparatus according to claim 73, wherein the
wireless remote control comprises at least one external signal
transmitter or tranceiver and at least one intermal signal
receiver or transciever implantable in the patient.
15
78. An apparatus according to claim 73, wherein the
wireless remote control comprises at least one external signal
reciever or transceiver and at least one internal signal
transmitter or transceiver implantable in the patient.
20
79. An apparatus according to claim 73, wherein the remote
control is capable of sending information related to the
restriction device from inside the patient's body to the outside
thereof.
25
80. An apparatus according to claim 79, wherein the remote
control controls the restriction device in response to the

- information.

30 81l. An apparatus according to claim 73, wherein the remote
control comprises a control signal transmitter for transmitting

the control signal, and the energy transmission means comprises

wamn



WO 01/12075 PCT/ SE00/ 01527 37 the control signal transmtter, whereby the
energy of wifihid§t formis transmtted by the control sighalcprfnis??"
apparatus according to claim 73, wherein the energy 5 transm ssSion means
transmts the energy of the first formby at |east one signal separate
fromthe control signal. 83. An appar¥®us according to claim 73, wherein

t he r ERSt eongsplr 6LIPRANSHRRSMALERKr | ¥ReTPRaltheoenesaYy Plig thige fdgstrol 10
signal.,. 84. _An_a g c [ | qi. , Wherein the energy
trans#?ggiéﬁ gﬁgﬁgﬁﬁggﬁéngﬁsgﬁgeggﬁggﬁé %#gbéé'first formby at |east one
signal, which is used as a carrier signal for the 15 control signa
transmtted by the renote control. 85. An apparatus according to claim 84,
wher ei n t h82calni appashgnal arsordéggeheycéaimnppi t wherapduktheednevgy
frequency and .anplitude_nodul ated, .20 86. An apparatus accordi to claim
o AFERLERIeRLORLprrEr CERGHIR ESoRBFi SBSTAYoPEAbRE, EARSFoEORBVEY, 2br
conbi NahkencAt sdhHhiakepRfapBakPEMVBMES coRBr8T - sAgnapparatus according to
claim84, wherein"the control signal used with the carrier signal is
frequency. or anplitude nodulated, or frequency and anplitude nodul at ed.
88. An apparatus according to claim84, wherein_the 30, control signal used
with the c&ri@p §P§ﬁ§?tPg ﬂ?ﬁ??&?nﬁrtoaﬁAFbﬁ,7%r wheFein Ghe Eﬂ@Pg@.

! L A AR R T s % o0
10 signal.

84. An apparatus according to claim 73, wherein the energy
transmission means transmits the energy of the first form by at
least one signal, which is used as a carrier signal for the

15 control signal transmitted by the remote control.

85. An apparatus according to claim 84, wherein the carrier
signal is frequency or amplitude modulated, or frequency and

amplitude modulated.

20
86. An apparatus according to claim 84, wherein the carrier
signal comprises digital or analog waves, or a combination of
digital and analog waves.
25 87. An apparatus according to claim 84, wherein the control

signal used with the carrier signal is frequency or amplitude

modulated, or frequency and amplitude modulated.

88. An apparatus according to claim 84, wherein the
30 control signal used with the carrier signal is digital or

analog, or digital and analog.
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signal conprises a wave signal conprising one of a sound wave signa

i ncl udi ngvaal/1dory asound wave signal, an el ectromagnetic VRORSENOGIIRT
including an infrared light signal, a visible light 5 signal, an ultra

vi ol et Ilght signal and a | aser I|gh§ signal, a mcro wave signal, a radio
wave signgh, 2 Xp é¥a£ag' abEBBa; g 55988 1288 4392 PHR read ac&feoreoatm' 90.
An apparatus acco to c wherein the control 10 signal
C0npsngﬁalaaoﬂbeﬁbéECaOWavagBegnalfcehprlsdngnoabeofracsommm ageet i C
field. 91. An apparatus according to claim 73, wherein the contragl signal
conp§F§é§1alapépﬂapgoﬁnaHaFées@HﬁgrUPV§|QﬁSPaimra& Eée&ngmﬂgﬁﬁﬂicanalog
contry Si par.a r t m 1 el renot e
cont ave; PadRRT Skl BBr AT HE LRER SuBRy Q1B St HIEIY e L e
d§ gi kagnQl , agal QUteantielesi mmght 299831 Aﬁdaapaa@ws 1@@@1@ @ll@;glatlo gaimi,
wherein the energy of the second formused for operating the restriction
devi Bécre waveebagnay,t fanadiet UGbeS@-HGaéneﬂQth'Fﬁ‘aﬁrsﬂ-’éril:ﬂtg-qmeans. 25 94.

An appar at us_acgcor di urt conprising an inplantable
contgggnﬁ rt 2RBr cgﬁFﬁﬁlr?aba#ﬁ8nr§§9PF tion device. 95. An apparatus
according to claim94, wherein the control 30 unit is programuable for
controlling the restriction device in accordance with a program H Il [li

IN M S Wen0lAth28pbaPainSEAOLO0E827Hy t89cl6imAf3apparatis atheo g oflo
claim95, _wherein the control  unit controls the restriction device over -

{9 neSEARAL cEPHBREESSWRRNCARCREL Py PEyMegRERUFeIpROGr afF 2D electric

and magnetic field.

91. An apparatus according to claim 73, wherein the control
signal comprises a digital or analog control signal, or a

15 digital and analog control signal.

92. An apparatus according to claim 91, wherein the remote
control transmits an electromagnetic carrier wave signal for

carrying the digital or analog control signal.

20
93. An apparatus according to claim 1, wherein the energy
of the second form used for operating the restriction device is
wirelessly transmitted by the energy transforming means.
25 94. An apparatus according to claim 1, further comprising

an implantable control unit for controlling the restriction

device.

95. An apparatus according to claim 94, wherein the control
30 unit is programmable for controlling the restriction device in

accordance with a program.

I



5 97. An apparatus according to claim95, further conprising an external
wirel ess reeaa2038ntrol for programm ng the inplantable caamwssooon2t. 98. °
An apparatus according to claiml, further conprising 10 an external data
comuni cator and an inplantable intergal data conmunicator connunicating
w th the external e I

connunlcaté% f%gdsggg?geggrgabgéhgﬁghtwhgggggl%?lon %g%?getﬁ EoPtro

ext er nali tdebateolsunheatrestetictien detderabveat aimeninnaeabedaheeds data to
the internal data 15 communi cator. 99. An apparatus according to claim 98,
wher eWAthhan petavasy eshgdudenBEPEERBr feeds data related to at |east one
physi cal signal of the patient. 20 100. An apparatus according to claiml1,
wherein the restriction device controls the cross-sectional area of the
restrictedobecah BppS@EEWBYacdbrdfhg AB 2pR@MAbYS 8GeehdkNgokPrebahy 1,
wherein the restriction device is non-inflatable. 102. An apparatus
accordanthruaélwntelaﬁergemOtheconéypiléproprqgvammlns theectly operated
with the enﬁ gy o sgcond form as the energy transm ssion neans

t r ansPPPL3RRHE SnEPB r8?- BR&EStirst form i LUUIIIT TRUEED TUEED TEELT T
111 WO 01/12075 PCT/ SEQCQ 01527 40 103. An apparatus according to claim
102, wherein the restriction device is directly operated with the energy
of the seeendahoappanatuaocacaagdihgctonoheim b, 16drtherappmpaiasnaccor di ng

to claim102, wherein the restriction device is directly operated with the
eMdr gPnoPXERENAL cEBRA FORMIAAFABOY 2R€ePrRalPpleaphiehifglie BEH?%n@%E%Iy

communicator communicating with the external data communicator,
wherein the internal data communicator feeds data related to the
restriction device back to the external data communicator or the
external data communicator feeds data to the internal data

15 communicator.

99. An apparatus according to claim 98, wherein the
internal data communicator feeds data related to at.least one

physical signal of the patient.

20 _
100. An apparatus according to claim 1, wherein the
restriction device controls the cross-sectional area of the
restricted fecal passageway.
25 101. An apparatus according to claim 1, wherein the

restriction device is non-inflatable.

102. An apparatus according to claim 1, wherein the
restriction device is directly operated with the energy of the
30 second form, as the energy transmission means transmits the

energy of the first form.
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i npl ant abl e conponents of the apparatus. 10 105. An apparatus according to
claimil, wheifighst he energy of the first formconprises kicigégesneer ay-
106. An apparatus according to claim1l, wherein the energy transform ng
nmeans is inplantable subcutaneously or in the 15 abdomen of the patient.

107. An appar at us according to clai nfl, wherein the nergy .transform ng
means is |ﬁﬁlaﬁPaﬁP@aFﬁtPﬁeaFEPFgﬁéﬁiFﬁhégﬁi§b “gﬁﬁﬁﬁéh th& ot um or
| abi Q05 o l.ant:abl QUS| Al _
accorq: rgr%;'gq'tcg& C de@?&m}%%?éi?n t he e%g)%gy trangc?lorm ng mne Ehlrs | npl ant abl e

i N ake@ond doral inhe pen-malgnetikodwanmed .under the nmucosa or intral um nar
outside the nucosa of the orifice. 25 109. An apparatus according to claim

1, wherein the energy transform ng nmeans conprises at | east one
m condugt circuitry creating.an ener i wh n,_eXRo dto the
egergy of(io(aheAﬂ PEPAFEY i SWPFSPESAR? t%r ar?gélt"t glc?%lj % egeelnefcgly transni ssi on

30 mMealtridtd dnh@etn Y sf H@.'r@cﬁﬂ.?'woiﬁ&att@ Qd’i&'lﬁ)trﬁ:f drisese@mdnd orm |
LLIITET 242212 LU it 111 CL MS WO 01/ 12075 PCT/ SEQ0/ 01527 41

110. s&ecmdpdcaruyisboutdiexgeroadllyi rouching subauteneesgy transform ng
means C ri ses at Ieast one _tr S|stor |rcuitry creating an energy field
when QWSFF ‘'mw relessly transmtted by the
energy transm ssion neans, 5 and the energy field provides the energy of
the second form 111. An apparatus according to claim1l1, wherein the

aner gy tnassi anmappareins eceprdieyg o lcdasim dne whexredahithec reemirigyg an

of the first form comprises kinetic energy.

106. An apparatus according to claim 1, wherein the energy
transforming means is implantable subcutaneously or in the

15 abdomen of the patient.

107. An apparatus according to claim 1, wherein the energy
transforming means is implantable in the retroperitoneal space,

abdomen, scrotum or labia majora, or implantable subcutaneously.

20
108. An apparatus according to claim 1, wherein the energy
transforming means is implantable in an orifice of the patient's
body and under the mucosa or intraluminar outside the mucosa of
the orifice.
.25

109. An apparatus according to claim 1, wherein the energy
transforming means comprises at least one semiconductor
circuitry creating an energy field when exposed to the energy of
the first form wirelessly transmitted by the energy transmission

30 means, and the energy field provides the energy of the second

form.
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energy field when exposed to the energy of the first form10 wrelessly
transm tt esloby120h® energy transm ssion neans, and the enerrgga/SBo@b327
provi des the energy of the second form 11111111111111111211211111111111 C M

S ' 41 -
110. An apparatus according to claim 1, wherein the energy

transforming means comprises at least one transistor circuitry
creating an energy field when exposed to the energy of the first
form wirelessly transmitted by the energy transmission means,

and the energy field provides the energy of the second form.

wh

111. An apparatus according to claim 1, wherein the energy
transforming means comprises at least one microchip creating an
energy field when exposed to the energy of the first form

10 wirelessly transmitted by the energy transmission means, and the

energy field provides the energy of the second form.
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