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IMPLLANTABLE INFLATABLE DEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation of, and claims priority to, U.S. Nonprovisional
Patent Application No. 18/733,329, filed on June 4. 2024, entitled “IMPLANTABLE
INFLATABLE DEVICE”, which claims priority to U.S. Provisional Patent Application No.
63/507,873, filed on June 13, 2023, entitled “IMPLANTABLE INFLATABLE DEVICE”, the
disclosures of which are incorporated by reference herein in their entirety.
[0002] This application also claims priority to U.S. Provisional Patent Application
No. 63/507,873, filed on June 13, 2023, the disclosure of which is incorporated by reference

herein in its entirety.

TECHNICAL FIELD
[0003] This disclosure relates, in general, to bodily implants, and in particular to
inflatable bodily implants.
BACKGROUND
[0004] Implantable fluid operated devices often include one or more valves, positioned

within fluid passageways of the implantable device, to direct and control a flow of fluid
between different portions of the implantable device. The flow of fluid to and from one or more
fluid filled components of the implantable device may be controlled to achieve inflation,
deflation, pressurization, depressurization, activation, deactivation and the like of the one or
more fluid filled components of the implantable device. An implantable fluid operated device
including a pump and valve system and a fluid reservoir in a single implantable device may
provide for a simplified, less invasive insertion of the implantable device, and/or simplified

user operation of the implantable device.

SUMMARY
[0005] In some aspects, the techniques described herein relate to an implantable fluid
operated inflatable device, including a housing; a fluid reservoir received in the housing: an
inflatable member received in the housing; fluidics components provided in the housing, the
fluidics components providing for fluid communication between the fluid reservoir and the

inflatable member; and a fluid flow control system provided on the housing and configured to



WO 2024/258712 PCT/US2024/032605

provide for fluid flow from the fluid reservoir to the inflatable member in a first mode of
operation in response to an input at a first fluid flow control device of the fluid flow control
svstem, and for fluid flow from the inflatable member to the fluid reservoir in a second mode
of operation in response to an input at a second fluid flow control device of the fluid flow
control system.

[0006] In some implementations, the implantable fluid operated inflatable device is a
penile prosthesis, including: a proximal tip at a first end portion of the housing: a distal tip at a
second end portion of the housing; an inflatable portion corresponding to the inflatable
member, an intermediate portion of the housing.

[0007] In some implementations, the first fluid flow control device includes a malleable
bulb provided in the distal tip: and the second fluid flow control device includes a valve
actuation device provided at the intermediate portion of the housing.

[0008] In some implementations, the fluidics components include: a supply tube
connecting the fluid reservoir and a bulb positioned in the distal tip; a first valve positioned in
the supply tube; a port connecting the bulb to the inflatable member; a second valve positioned
at the port connecting the bulb to the inflatable member; a fluid passageway connecting the
inflatable member and the fluid reservoir; and a third valve positioned in the fluid passageway
connecting the inflatable member and the fluid reservoir.

[0009] In some implementations, the first fluid {low control device includes the bulb
provided in the distal tip, and wherein, in response to a first manipulation of the bulb positioned
in the distal tip: the first valve is closed prevent fluid in the bulb from flowing into the supply
tube; the second valve is opened to allow fluid held in the bulb to flow from the bulb to the
inflatable member to inflate the inflatable member; and the third valve is closed to prevent fluid
from flowing from the inflatable member to the fluid reservoir.

[0010] In some implementations, in response to a second manipulation of the bulb
positioned in the distal tip: the first valve is opened to allow fluid to flow from the supply tube
into the bulb to refill the bulb; the second valve is closed to prevent flow of fluid from the bulb
into the supply tube; and the third valve is closed to prevent fluid from flowing from the
inflatable member to the fluid reservoir.

[0011] In some implementations, the first manipulation of the bulb is a compression of
the bulb and the second manipulation is a release of the compression of the bulb.

[0012] In some implementations, the second fluid flow control device includes a valve
actuation device provided at the intermediate portion of the housing, and wherein, in response

to a manipulation of the valve actuation device: the third valve is opened to allow fluid to flow
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from the inflatable member to the fluid reservoir to deflate the inflatable member; the first
valve is closed prevent fluid in the bulb from flowing into the supply tube; and the second valve
is closed to prevent fluid held in the bulb from flowing to the inflatable member.

[0013] In some implementations, the valve actuation device includes: a button portion
provided in a recess formed in an outer peripheral surface of the housing; and at least one arm
extending radially inward, into the housing, from the button portion, so as to selectively contact
the third valve.

[0014] In some implementations, in an unactuated state of the valve actuation device,
the third valve is positioned so as to close the fluid passageway between the inflatable member
and the fluid reservoir.

[0015] In some implementations, in an actuated state of the valve actuation device, the
at least one arm is moved radially inward in response to a depression of the button portion; the
third valve moves to open the fluid passageway between the inflatable member and the fluid
reservoir in response to a force exerted on the third valve by the at least one arm; and fluid
flows from the inflatable member to the fluid reservoir to deflate the inflatable member.

[0016] In some implementations, the third valve is oriented axially within the housing,
wherein the at least one arm is configured to exert a radial force on the third valve that moves
the third valve in an axial direction to open the fluid passageway between the inflatable member
and the (luid reservoir.

[0017] In some implementations, the third valve is oriented radially within the housing,
and wherein the at least one arm is configured to exert a radial force on the third valve that
moves the third valve in a radial direction to open the fluid passageway between the inflatable
member and the fluid reservoir.

[0018] In some implementations, the button portion includes one of : a ring-shaped
button arranged in the recess, extending around the intermediate portion of the housing in
which the recess is formed; an arcuate button arranged in the recess, extending partially around
the intermediate portion of the housing in which the recess is formed; or a plurality of arcuate
buttons arranged in the recess, spaced apart along the intermediate portion of the housing in
which the recess is formed.

[0019] In some implementations, the inflatable member includes: an inner wall and an
outer wall defining an inflation tube that extends longitudinally along the intermediate portion
of the housing; a plurality of first openings formed between the inner wall and the outer wall,
extending longitudinally along alength of the inflatable member; a plurality of second openings

formed between the inner wall and the outer wall, alternately arranged with the plurality of first



WO 2024/258712 PCT/US2024/032605

openings, extending longitudinally along the length of the inflatable member; and a central
opening defined by the inner wall, extending longitudinally along the length of the inflatable
member, wherein, in an inflated state of the inflatable member, the plurality of first openings
and the plurality of second openings are configured to be filled with fluid so as to inflate the
inflatable member.

[0020] In some aspects, the techniques described herein relate to an implantable fluid
operated inflatable device, including a housing; a fluid reservoir received in the housing: an
inflatable member received in the housing; fluidics components provided in the housing, the
fluidics components providing for fluid communication between the fluid reservoir and the
inflatable member; and a fluid flow control system provided on the housing and configured to
provide for fluid flow from the fluid reservoir to the inflatable member in a first mode of
operation in response to an input at a first fluid flow control device of the fluid flow control
svstem, and for fluid flow from the inflatable member to the fluid reservoir in a second mode
of operation in response to an input at a second fluid flow control device of the fluid flow
control system.

[0021] In some implementations, the implantable fluid operated inflatable device is a
penile prosthesis, including: a proximal tip at a first end portion of the housing; a distal tip at a
second end portion of the housing; an inflatable portion corresponding to the inflatable
member, an intermediate portion of the housing,

[0022] In some implementations, the first fluid flow control device includes a malleable
bulb provided in the distal tip; and the second fluid flow control device includes a valve
actuation device provided at the intermediate portion of the housing.

[0023] In some implementations, the fluidics components include: a supply tube
connecting the fluid reservoir and a bulb positioned in the distal tip; a first valve positioned in
the supply tube; a port connecting the bulb to the inflatable member; a second valve positioned
at the port connecting the bulb to the inflatable member; a fluid passageway connecting the
inflatable member and the fluid reservoir; and a third valve positioned in the fluid passageway
connecting the inflatable member and the fluid reservoir.

[0024] In some implementations, the first fluid flow control device includes the bulb
provided in the distal tip, and wherein, in response to a first manipulation of the bulb positioned
in the distal tip: the first valve is closed prevent fluid in the bulb from flowing into the supply
tube; the second valve is opened to allow fluid held in the bulb to flow from the bulb to the
inflatable member to inflate the inflatable member; and the third valve is closed to prevent fluid

from flowing from the inflatable member to the fluid reservoir.
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[0025] In some implementations, in response to a second manipulation of the bulb
positioned in the distal tip, the first valve is opened to allow fluid to flow from the supply tube
into the bulb to refill the bulb; the second valve is closed to prevent flow of fluid from the bulb
into the supply tube; and the third valve is closed to prevent fluid from flowing from the
inflatable member to the fluid reservoir.

[0026] In some implementations, the first manipulation of the bulb is a compression of
the bulb and the second manipulation is a release of the compression of the bulb.

[0027] In some implementations, the second fluid flow control device includes a valve
actuation device provided at the intermediate portion of the housing, and wherein, in response
to a manipulation of the valve actuation device: the third valve is opened to allow fluid to flow
from the inflatable member to the fluid reservoir to deflate the inflatable member; the first
valveis closed prevent fluid in the bulb from flowing into the supply tube; and the second valve
is closed to prevent fluid held in the bulb from flowing to the inflatable member.

[0028] In some implementations, the valve actuation device includes: a button portion
provided in a recess formed in an outer peripheral surface of the housing: and at least one arm
extending radially inward, into the housing, from the button portion, so as to selectively contact
the third valve.

[0029] In some implementations, in an unactuated state of the valve actuation device
the third valve is positioned so as 1o close the fluid passageway between the inflatable member
and the fluid reservoir.

[0030] In some implementations, in an actuated state of the valve actuation device, the
at least one arm is moved radially inward in response to a depression of the button portion; the
third valve moves to open the fluid passageway between the inflatable member and the fluid
reservoir in response to a force exerted on the third valve by the at least one arm; and fluid
flows from the inflatable member to the fluid reservoir to deflate the inflatable member.

[0031] In some implementations, the third valve is oriented axially within the housing,
wherein the at least one arm is configured to exert a radial force on the third valve that moves
the third valve in an axial direction to open the fluid passageway between the inflatable member
and the fluid reservoir.

[0032] In some implementations, the third valve is oriented radially within the housing,
and wherein the at least one arm is configured to exert a radial force on the third valve that
moves the third valve in a radial direction to open the fluid passageway between the inflatable

member and the fluid reservoir.
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[0033] In some implementations, the button portion includes one of: a ring-shaped
button arranged in the recess, extending around the intermediate portion of the housing in
which the recess is formed; an arcuate button arranged in the recess, extending partially around
the intermediate portion of the housing in which the recess is formed: or a plurality of arcuate
buttons arranged in the recess, spaced apart along the intermediate portion of the housing in
which the recess is formed.

[0034] In some implementations, the inflatable member includes an inner wall and an
outer wall defining an inflation tube that extends longitudinally along the intermediate portion
of the housing; a plurality of first openings formed between the inner wall and the outer wall,
extending longitudinally along a length of the inflatable member; and a plurality of second
openings formed between the inner wall and the outer wall, alternately arranged with the
plurality of first openings, extending longitudinally along the length of the inflatable member,
wherein, in an inflated state of the inflatable member, the plurality of first openings and the
plurality of second openings are configured to be filled with fluid so as to inflate the inflatable
member.

[0035] In some implementations, the inner wall defines a central opening extending
longitudinally along a length of the inflatable member, wherein at least some of the fluidics
components are received within a space defined by the central opening.

[0036] In some aspects, the techniques described herein relate to a fluid flow control
svstem for an implantable fluid operated inflatable device, including a housing; a first fluid
flow control device provided at a distal end portion of the housing, the first fluid flow control
device including: a bulb provided in distal tip defining the distal end portion of the housing; a
first valve positioned in a supply tube connecting the bulb with a fluid reservoir; and a second
valve positioned in a port connecting the bulb and an inflatable member; a second fluid flow
control device provided at an intermediate portion of the housing, the second fluid flow control
device including: a valve actuation device configured to selectively actuate a third valve
provided in a fluid passageway connecting the inflatable member and the fluid reservoir, the
valve actuation device including: a button portion provided in a recess formed in an outer
peripheral surface of the housing; and at least one arm extending radially inward, into the
housing, from the button portion, so as to selectively contact the third valve.

[0037] In some implementations, in a first mode of operation of the implantable fluid
operated inflatable device, in response to a compression of the bulb positioned in the distal tip,
the first valve is closed prevent fluid in the bulb from flowing into the supply tube: the second

valve is opened to allow fluid held in the bulb to flow from the bulb to the inflatable member
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to inflate the inflatable member; and the third valve is closed to prevent fluid from flowing
from the inflatable member to the fluid reservoir; and in response to in response to a release of
the compression of the bulb positioned in the distal tip: the first valve is opened to allow fluid
to flow from the supply tube into the bulb to refill the bulb; the second valve is closed to prevent
flow of fluid from the bulb into the supply tube; and the third valve is closed to prevent fluid
from flowing from the inflatable member to the fluid reservoir.

[0038] In some implementations, in a second mode of operation of the implantable
fluid operated inflatable device, in response to a depression of the button portion of the second
fluid flow control device, the third valve is opened to allow fluid to flow from the inflatable
member to the fluid reservoir in response to a force exerted on the third valve by the arm
portion, to deflate the inflatable member; the first valve is closed prevent fluid in the bulb from
flowing into the supply tube; and the second valve is closed to prevent fluid held in the bulb
from flowing to the inflatable member.

[0039] In some implementations, the fluid flow control system, the inflatable member

and the fluid reservoir are incorporated into a single unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] FIG. 1 is a block diagram of an example implantable fluid operated inflatable
device.
[0041] FIG. 2A is a perspective view of an example implantable fluid operated

inflatable device, according to an aspect.
[0042] FIG. 2B is a cross-sectional view, taken along line A-A of FIG. 2A.

[0043] FIGs. 3A and 3B are cross-sectional views, taken along line A-A of FIG. 2A,
illustrating a first mode of operation of the example implantable fluid operated inflatable
device.

[0044] FIG. 3C is a cross-sectional view taken along line B-B of FIG. 2A, illustrating
the flow a second mode of operation of the example implantable fluid operated inflatable
device.

[0045] FIG. 4A illustrates an example distal tip portion of an example implantable fluid

operated inflatable device.

[0046] FIG. 4B illustrates an example distal tip portion of an example implantable fluid
operated inflatable device.

[0047] FIG. 5A is a cross-sectional view taken along line C-C of FIG. 2A, illustrating

an example inflatable member 240 of an example implantable fluid operated inflatable device.
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[0048] FIG. 5B is a cross-sectional view taken along line C-C of FIG. 2A, illustrating
an example inflatable member 240 of an example implantable fluid operated inflatable device.

[0049] FIG. 5C is a cross-sectional view taken along line C-C of FIG. 2A, illustrating
an example inflatable member 240 of an example implantable fluid operated inflatable device.

[0050] FIG. 6A illustrates features of an example actuation device of an example
implantable fluid operated inflatable device.

[0051] FIG. 6B illustrates features of an example actuation device of an example
implantable fluid operated inflatable device.

[0052] FIG. 6C illustrates features of an example actuation device of an example

implantable fluid operated inflatable device.

[0053] FIG. 7A is a cross-sectional view of an example valve in an axial orientation.

[0054] FIG. 7B is a cross-sectional view of an example valve in a radial orientation.
DETAILED DESCRIPTION

[0055] Detailed implementations are disclosed herein. However, it is understood that

the disclosed implementations are merely examples, which may be embodied in various forms.
Therefore, specific structural and functional details disclosed herein are not to be interpreted
as limiting, but merely as a basis for the claims and as a representative basis for teaching one
skilled in the art to variously employ the implementations in virtually any appropriately
detailed structure. Further, the terms and phrases used herein are not intended to be limiting,
but to provide an understandable description of the present disclosure.

[0056] The terms “a” or “an,” as used herein, are defined as one or more than one. The
term “another,” as used herein, is defined as at least a second or more. The terms “including”
and/or “having”, as used herein, are defined as comprising (i.e., open transition). The term
“coupled” or “moveably coupled,” as used herein, is defined as connected, although not
necessarily directly and mechanically.

[0057] In general, the implementations are directed to bodily implants. The term patient
or user may hereinafter be used for a person who benefits from the medical device or the
methods disclosed in the present disclosure. For example, the patient can be a person whose
body is implanted with the medical device or the method disclosed for operating the medical
device by the present disclosure.

[0058] FIG. 1 is a block diagram of an example implantable fluid operated inflatable
device. The example implantable fluid operated inflatable device may include an inflatable

member that can be selectively inflated with fluid stored in a fluid reservoir. In a first mode of
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operation, for example, an inflation mode, or a pressurization mode, a fluid flow system may
direct fluid from the fluid reservoir to the inflatable member, for inflation of the inflatable
member. In a second mode of operation, for example, a deflation mode, or a depressurization
mode, the fluid flow system may direct fluid from the inflatable member (in the inflated state)
back to the fluid reservoir, for deflation of the inflatable member. In some examples, the fluid
flow system may include one or more components provided in one or more fluid passageways
connecting the fluid reservoir and the inflatable member. In some examples. the fluid flow
svstem may include, for example, one or more pumping devices that cause fluid to flow from
the fluid reservoir toward the inflatable member in the first mode of operation, and that cause
fluid to flow from the inflatable member towards the fluid reservoir in the second mode of
operation. In some examples, one or more valves may be provided in the fluid passageways to
control the flow of fluid between the fluid reservoir and the inflatable member in the first mode
of operation and in the second mode of operation. In some examples, one or more pressure
sensors may be provided in the fluid passageways and/or at the fluid reservoir and/or at the
inflatable member to detect and/or monitor a corresponding pressure in the implantable fluid
operated inflatable device.

[0059] FIG. 2A is a perspective view of an example implantable fluid operated
inflatable device 200, according to an aspect. FIG. 2B is a cross-sectional view of the example
implantable {luid operated inflatable device 200, taken along line A-A of FIG. 2A. The example
implantable fluid operated inflatable device 200 includes a reservoir portion 202 storing fluid
for inflation of an inflatable portion 204. Fluid may flow from the reservoir portion 202 to the
inflatable portion 204, via fluidics architecture including fluidics components received within
the device 200, in response to manipulation of a fluid flow control system 206 for inflation of
the inflatable portion 204. Fluid may flow from the inflatable portion 204, via the fluidics
components received within the device 200, back to the reservoir portion 202, in response to
manipulation of the fluid flow control system 206. In some examples, the fluid flow control
system 206 may include one or more fluid flow devices providing for fluid flow in a first mode
of operation, for example, an inflation mode, or a pressurization mode as described above.
Manipulation of one or more of the fluid flow devices may actuate operation of the example
device 200 in the first mode of operation, in which fluid flows from the reservoir portion 202
to the inflatable portion 204. In some examples, the fluid flow control system 206 may include
one or more fluid flow devices providing for fluid flow in a second mode of operation, for
example, a deflation mode, or a depressurization mode as described above. Manipulation of

one or more of the fluid flow devices may actuate operation of the example device 200 in the
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second mode of operation, in which fluid flows form the inflatable portion 204 to the reservoir
portion 202,

[0060] The reservoir portion 202, the inflatable portion 204, and the fluid flow control
system 206 may be coupled in and/or on a housing 290 of the example device 200. In the
example arrangement shown in FIG. 2A, the reservoir portion 202 is formed at a proximal end
portion 292 of the example device 200, and the inflatable portion 204 is formed at an
intermediate portion 294 of the example device 200. In the example arrangement shown in
FIG. 2A, a first example fluid flow control device of the fluid flow control system 206 is
provided at a distal end portion 296 of the example device 200, and a second example fluid
flow control device of the fluid flow control system 206 is provided at the intermediate portion
294 of the example device 200. The first fluid flow control device and/or the second fluid flow
control device may be manipulatable and/or controllable by the user to provide for fluid flow
between the reservoir portion 202 and the inflatable portion 204 in accordance with a desired
mode of operation of the example device 200.

[0061] The example implantable fluid operated inflatable device 200 shown in FIG. 2A
1s in the form of an inflatable penile prosthesis having all of the components of the example
device 200 are incorporated into a single unit to provide for simplified implant of the device
200 in the patient, and simplified operation of the device 200 by the patient. The components
of the example implantable fluid operated inf(latable device 200 are incorporated into a single
device, providing for simplified insertion in the patient, and simplified operation of the device
200 by the patient. The principles to be described herein may be applied to other types of
implantable fluid operated inflatable devices, and in particular, to other types of implantable
fluid operated inflatable devices that rely of the control of fluid flow to and from an inflatable
portion of the device to achieve inflation, pressurization, activation, deflation, depressurization,
deactivation, and the like. The example implantable fluid operated inflatable device 200 shown
in FIG. 2A is a single piece implantable fluid operated inflatable device. The single piece
implantable fluid operated inflatable device may provide for a simplified, less invasive,
insertion into the patient than multi-piece devices including, for example, a separate fluid
reservoir and/or separate fluid control device(s) including various pumps and/or valves and/or
electronic controls. The single piece implantable fluid operated device may provide for
simplified operation of the example device 200 by the user than multi-piece devices including,
for example, a separate fluid reservoir and/or separate fluid control device(s) including various

pumps and/or valves and/or electronic controls.
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[0062] As shown in more detail in FIG. 2B, the example device 200 includes a distal
tip 210 formed at the distal end portion 296, and a proximal tip 230 formed at the proximal end
portion 292. In an example in which the device 200 is in the form of a penile prosthesis, the
proximal tip 230 may facilitate the implanting and anchoring of the example device 200 in the
body of the patient, and/or maintaining an implanted position and/or orientation of the example
device 200 in the body of the patient. A fluid reservoir 220 is provided at the proximal end
portion 292 of the example device 200, inward from and coupled to the proximal tip 230. Fluid
is stored in an interior volume, or an interior space 222, defined within the fluid reservoir 220.
In some examples, a stiffener 224 may be positioned in interior space 222 of the fluid reservoir
220. The stiffener 224 may extend between a proximal end portion and a distal end portion of
the fluid reservoir 220. In some examples, the stiffener 224 may maintain an amount of rigidity
in the reservoir portion 202 of the example device 200 in the implanted state, particularly in an
inflated state of the inflatable portion 204 of the device 200, in which little to no fluid is held
in the fluid reservoir 220.

[0063] An inflatable member 240 is installed in the intermediate portion 294 of the
example device 200. The inflatable member 240 is in communication, for example, in fluid
communication, with the fluid reservoir 220. In some examples, at least one fluid passageway
provides for communication between the inflatable member 240 and the fluid reservoir 220.
The at least one fluid passageway may allow fluid held in the (luid reservoir 220 to be
selectively supplied to the inflatable member 240 for inflation of the inflatable member 240.
The at least one fluid passageway may allow fluid filled in the inflatable member 240 to be
returned to the fluid reservoir 220 for deflation of the inflatable member 240. In the example
arrangement shown in FIG. 2B, a supply tube 250 extends between the fluid reservoir 220 and
a bulb 212 positioned in the distal tip 210.

[0064] In some examples, the distal tip 210 and the bulb 212 are malleable, such that
manipulation of the distal tip 210/bulb 212 may draw fluid from the at least one fluid
passageway into the bulb 212, and/or may direct fluid held in the bulb 212 into the inflatable
member 240. In some examples, the distal tip 210 and bulb 212 may define a first fluid flow
control device of the fluid flow control system 206 of the example device 200. That is.
manipulation of the first fluid flow control device defined by the distal tip 210 and bulb 212
may initiate operation of the example device 200 in the first mode, i.e., in the inflation mode.
In some examples, fluid may be drawn from the fluid reservoir 220, through the supply tube
250, and into the bulb 212 in response to manipulation of the bulb 212, i.e.. a squeezing and/or

pressing of the bulb 212. Fluid may flow from the bulb 212 and into the inflatable member 240
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in response to a release of the squeezing and/or pressing of the bulb 212, to fill the inflatable
member 240 with fluid and inflate the inflatable member 240.

[0065] In the example arrangement shown in FIG. 2B, a first valve 271 is positioned
between the bulb 212 and a corresponding end portion of the supply tube 250. In the example
arrangement shown in FIG. 2B, the first valve 271 is positioned at an end of the supply tube
250 that joins an inlet port 214 through which fluid from the fluid reservoir 220 may be
introduced into the bulb 212. In some examples, the first valve 271 is a non-return valve, or a
one-way valve that is oriented so as to prevent the flow of fluid from the bulb 212 into the
supply tube 250, for example, during operation in the first mode, i.e., the inflation mode, to
prevent the backflow of fluid from the bulb 212 into the supply tube 250 during inflation of the
inflatable member 240. In the example arrangement shown in FIG. 2B, a second valve 272 is
positioned between the bulb 212 and the inflatable member 240. In the example arrangement
shown in FIG. 2B, the second valve 272 is positioned at an outlet port 216 of the bulb 212
through which fluid from the bulb 212 may flow to the inflatable member 240. In some
examples, the second valve 272 is anon-return valve, or a one-way valve that is oriented so as
to prevent the flow of fluid from the inflatable member 240 into the bulb 212, for example,
after inflation of the inflatable member 240 has been achieved, so that a desired inflation
pressure may be maintained in the inflatable member 240.

[0066] In the example shown in FIG. 2B, a third valve 273 is positioned between the
fluid reservoir 220 and the inflatable portion 204 of the example device 200, i.e., between the
fluid reservoir 220 and the inflatable member 240. In some examples, the third valve 273 is a
non-return valve, or a one-way valve. In the first mode of operation, i.e., during inflation of the
inflatable member 240 and/or when fluid pressure is to be maintained in the inflatable member
240 after inflation is complete, the third valve 273 is in an unactuated state, as shown in FIG.
2B. In the unactuated state, the third valve 273 prevents the flow of fluid from the inflatable
member 240 back into the fluid reservoir 220, to maintain inflation pressure in the inflatable
member 240, and thus prevent deflation of the inflatable member 240.

[0067] In some examples, the device 200 may include an actuation device 260. The
actuation device 260, when actuated by the user. may actuate the third valve 273, to initiate
operation of the example device 200 in the second mode of operation, i.e., the deflation mode,
in which fluid flows from the inflatable member 240 back to the fluid reservoir 220 to deflate
the inflatable member 240. In some examples, the actuation device 260, alone or together with
the third valve 273, may define a second fluid flow control device of the fluid flow control

system 206 of the example device 200. User manipulation of the actuation device 260 may
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move the third valve 273 to an actuated position. In the actuated position of the third valve 273,
a fluid passageway 245 between the inflatable member 240 and the fluid reservoir 220 is open.
The opening of the fluid passageway 245 between the inflatable member 240 and the fluid
reservoir 220 allows fluid to flow from the inflatable member 240 into the fluid reservoir 220,
providing for deflation of the inflatable member 240.

[0068] In some examples, a fourth valve 274 may be positioned at a port 225 of the
fluid reservoir 220, providing for fluid communication between the fluid reservoir 220 and the
fluid passageway 245. In some examples, the fourth valve 274 is a non-return valve, or a one-
way valve that is oriented so as to prevent the flow of fluid out of fluid reservoir 220 when the
example device 200 is in an unactuated, or deflated state. That is, the fourth valve 274 may
prevent unintentional inflation of the inflatable member 240 due to unintended flow of fluid
from the fluid reservoir 220 and into the supply tube 250 via the port 225.

[0069] FIGs. 3A-3C are cross-sectional views of the example device 200, illustrating
the flow of fluid through the example device 200. In particular, FIGs. 3A and 3B are cross-
sectional views, taken along line A-A of FIG. 2A, illustrating the flow of fluid in the first mode
of operation of the example device 200, i.e., during inflation of the inflatable member 240 of
the example device 200. FIG. 3C is a cross-sectional view, taken along line B-B of FIG. 2A,
illustrating the flow of fluid in the second mode of operation of the example device 200, i.e.,
during deflation of the inflatable member 240 of the example device 200.

[0070] Operation of the example device 200 in the first mode of operation and inflation
of the inflatable member 240 will be described with reference to FIGs. 3A and 3B. To initiate
operation of the example device 200 in the first mode of operation, and inflation of the
inflatable member 240, the user may manipulate the distal tip 210/bulb 212, Manipulation of
the distal tip 210/bulb 212 may include a pressing and/or squeezing of distal tip 210/bulb 212,
for example, a repeated pressing/squeezing and releasing of the distal tip 210/bulb 212. An
input at the bulb 212, in the form of a pressing and/or squeezing of the distal tip 210/bulb 212,
may compress the bulb 212, as shown by the dotted lines in FIG. 3A. The compression of the
bulb 212, and corresponding pressure generated, forces fluid held in the bulb 212 out through
the outlet port 216 of the bulb 212. In particular, the pressure generated by the compression of
the bulb 212 and corresponding flow of fluid out of the bulb 212 moves the second valve 272,
positioned at the outlet port 216 of the bulb 212, in the direction of the arrow F1. This
movement of the second valve 272 in the direction of the arrow F1 opens the outlet port 216,
allowing the fluid held in the bulb 212 to flow to the inflatable member 240, to inflate the

inflatable member 240. In the example arrangement shown in FIG. 3A, the pressure generated
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by the pressing/squeezing of the bulb 212 moves the first valve 271 in the direction of the arrow
F2, thus closing off the inlet port 214, and restricting the flow of fluid between the bulb 212
and the supply tube 250, so that substantially all of the fluid held in the bulb 212 is available
to flow to the inflatable member 240.

[0071] To continue operation of the example device 200 in the first mode of operation,
and continue inflation of the inflatable member 240, the user may continue to manipulate the
distal tip 210/bulb 212. For example, when the fluid held in the bulb 212 has been provided to
the inflatable member 240 as described above with respect to FIG. 3A, the pressing/squeezing
of the bulb 212 may be released, as shown in FIG. 3B. An input at the bulb 212, in the form of
a release of the pressing/squeezing of the bulb 212 may generate a suction force in the bulb
212. This suction force generated at the bulb 212 may move the first valve 271 in the direction
of the arrow F2, thus opening the inlet port 214 and allowing fluid to flow from the fluid
reservoir 220, through the supply tube 250 and the inlet port 214, and into the bulb 212 to fill
the bulb 212 with fluid. This suction force generated at the bulb 212 may draw the second valve
272 in the direction of the arrow F2, closing the outlet port 216, so that the fluid drawn into the
bulb 212 remains in the bulb 212 as the bulb is refilled.

[0072] The pressing/squeezing of the bulb 212 as shown in FIG. 3A to convey fluid
from the bulb 212 to the inflatable member 240, and then the release of the pressing/squeezing
of the bulb 212 as shown in FIG. 3B to refill the bulb 212 with {fluid, may be repeated until a
desired level of inflation of the inflatable member 240 is achieved and/or a desired inflation
pressure is achieved.

[0073] In the first mode of operation as described above with respect to FIGs. 3A and
3B, the first valve 271 and the second valve 272 may be alternately closed and opened to
provide for the flow of fluid from the bulb 212 to the inflatable member 240, and from the fluid
reservoir 220, through the supply tube 250 to the bulb 212 to refill the bulb 212 with fluid.
While in the first mode of operation, i.e., the inflation mode, the third valve 273 may remain
in a position and configuration that closes the fluid passageway 245 between the inflatable
member 240 and the fluid reservoir 220, as shown in FIGs. 3A and 3B. That is. in the
unactuated state shown in FIGs. 3A and 3B, the third valve 273 closes the fluid passageway
245, so as to maintain the fluid in the inflatable member 240 as the inflatable member 240 is
inflated. Similarly, once the desired inflation pressure is achieved in the inflatable member 240,
the third valve 273 may remain in a position that closes the fluid passageway 245, so that the
fluid is maintained in the inflatable member 240 and the desired inflation pressure is maintained

in the inflatable member 240. Once the desired inflation pressure has been achieved, the desired
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Inflation pressure in the inflatable member 240 is maintained with the first valve 271 positioned
to close the inlet port 214, the second valve 272 positioned to close the outlet port 216, the third
valve 273 positioned to close the fluid passageway 245, and the fourth valve 274 positioned to
close the port 225 into the fluid reservoir 220.

[0074] Operation of the example device 200 in the second mode of operation and
deflation of the inflatable member 240 will be described with reference to FIG. 3C. To initiate
operation of the example device 200 in the second mode of operation, and depressurization or
deflation of the inflatable member 240, the user may manipulate the actuation device 260 to
actuate the third valve 273 as described above. In some examples, manipulation of the actuation
device 260 includes a pressing of a button portion 262 of the actuation device 260, for example,
in the direction of the arrow F3. In some examples. a configuration of the button portion 262
of the actuation device 260 is detectable at the outside of the example device 200, so that the
button portion 262 can be located and manipulated by the user. An input at the actuation device
260, in the form of a manipulation of the button portion 262 of the actuation device 260, for
example, a pressing and/or a pressing and holding of the button portion 262, may initiate
operation of the example device 200 in the second mode, and depressurization and/or deflation
of the inflatable member 240.

[0075] As shown in FIG. 3C, the actuation device 260 may include one or more arm
portions 264 that exiend radially inward {rom the bution portion 262 of the actuation device
260. Inner peripheral end portions of the arm portion(s) 264 contact a corresponding surface of
the third valve 273. In the example arrangement shown in FIG. 3C, a contour of the inner
peripheral end portions of the arm portions 264 correspond to that of the contact surface of the
third valve 273, such that movement of the arm portions 264 of the actuation device 260 causes
reactionary movement of the third valve 273. In the example arrangement shown in FIG. 3C,
the contour of the inner peripheral end portions of the arm portions 264 are angled, with the
contact surface of the third valve 273 being oriented at a complementary angle. In this example
arrangement, a pressing of the button portion 262 in the direction of the arrow F3 causes the
arm portions 264 to move radially inward. This radially inward movement of the arm portions
264 causes the third valve 273 to move in the direction of the arrow F2. through the interaction
between the inner peripheral end portions of the arm portions 264 and the corresponding outer
contact surface of the third valve 273. Movement of the third valve 273 in the direction of the
arrow F2 opens the fluid passageway 245, allowing fluid to flow from the inflatable member
240 back into the fluid reservoir 220 through the fluid passageway 245. The flow of fluid
through the fluid passageway 245 causes the fourth valve 274 to move in the direction of the
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arrow F1, thus opening the port 225 into the fluid reservoir 220, and allowing the fluid to retumn
to the fluid reservoir 220. Manipulation of the actuation device 260 in this manner, i.e., the
pressing and holding of the button portion 262 of the actuation device 260, may be maintained
until the desired level of depressurization or deflation is achieved. Once the desired level of
depressurization and/or deflation has been achieved, the desired deflation pressure is
maintained with the first valve 271 positioned to close the inlet port 214, the second valve 272
positioned to close the outlet port 216, the third valve 273 positioned to close the fluid
passageway 245, and the fourth valve 274 positioned to close the port 225 into the fluid
reservoir 220.

[0076] FIGs. 4A and 4B illustrate example configurations of the distal tip 210 which
may be incorporated into the example implantable fluid operated inflatable device 200
described above with respect to FIGs. 2A-3C. In particular, FIG. 4A illustrates a first example
distal tip 210A, and FIG. 4B illustrates a second example distal tip 210B. Either of the first
example distal tip 210A or the second example distal tip 210B can be incorporated into the
implantable fluid operated inflatable device 200 described above with respect to FIGs. 2A-3C.
The first example distal tip 210A shown in FIG. 4A includes a needle guide opening 215A. In
some examples, the needle guide opening 215A may provide for insertion of a needle and
device-pulling suture through the first example distal tip 210A. The needle and device-pulling
suture may [acilitate and guide placement of the implantable {luid operated inflatable device
200 in the patient, so that the proximal tip 230 can be properly positioned and attached. and the
first example distal tip 210A can be positioned in the distal corpus cavernosum. The second
example distal tip 210B shown in FIG. 4B has a needless configuration.

[0077] FI1Gs. 5A-5C are cross-sectional views taken along line C-C of FIG. 2A. FIGs.
5A-5C illustrate example configurations of the inflatable member 240 which may be
incorporated into the example implantable fluid operated inflatable device 200 described above
with respect to FIGs. 2A-3C. In particular, FIG. 5A is a cross-sectional view illustrating
features of a first example inflatable member 240A, FIG. 5B is a cross-sectional view
illustrating features of a second example inflatable member 240B, and FIG. 5C is a cross-
sectional view illustrating features of a third example inflatable member 240C. Any one of the
first example inflatable member 240A, the second example inflatable member 240B, or the
third example inflatable member 240C can be incorporated into the implantable fluid operated
inflatable device 200 described above with respect to FIGs. 2A-3C.

[0078] As shown in FIGs. 5A-5C, the first example inflatable member 240A, the

second example inflatable member 240B, and the third example inflatable member 240C each

16



WO 2024/258712 PCT/US2024/032605

include a first (inner) wall 241 and a second (outer) wall 242. In some examples, the first (inner)
wall 241 and the second (outer) wall 242 may define an inflation tube that extends
longitudinally along a corresponding portion of the example device 200. In some examples,
the second (outer) wall 242 may define a corresponding portion of the housing 290. In each of
the example arrangements shown in FIGs. 5A-5C, the first wall 241 and the second wall 242
each have a substantially circular cross-section, simply for purposes of discussion and
illustration. In each of the example arrangements shown in FIGs. 5A-5C, the first wall 241 and
the second wall 242 are substantially concentrically arranged, simply for purposes of discussion
and illustration. In each of the example arrangements shown in FIGs. 5A-5C, a central opening
243 of the inflatable member 240 is defined by the first wall 241. In some examples,
components of the implantable fluid operated inflatable device 200 may be received in the
central opening 243, For example, as shown in FIGs. 2B-3C, the supply tube 250 may extend
through the central opening 243 of the inflatable member 240. In some examples, a first valve
body supporting the first valve 271 and/or the second valve 272 may at least partially extend
into the central opening 243 at a distal end portion of the inflatable member 240, as shown in
FIGs. 2B-3C. In some examples, a second valve body supporting the third valve 273 and/or
the fourth valve 274 may at least partially extend into the central opening 243 at a proximal
end portion of the inflatable member 240, as shown in FIGs. 2B-3C.

[0079] In some examples, the first wall 241 and/or the second wall 242 may be made
of a fabric or woven material. In some examples, a silicon layer may be formed on an outer
peripheral portion of the inflatable member 240. In some examples, the silicon layer on the
outer peripheral portion of the inflatable member 240 may define a corresponding portion of
the housing 290 of the example implantable fluid operated inflatable device 200.

[0080] As shown in FIG. 5A, the first example inflatable member 240A includes a first
plurality of openings 246 A and a second plurality of openings 248 A defined between the first
wall 241 and the second wall 242. In particular, the first example inflatable member 240A
shown in FIG. 5A includes two substantially circular first openings 246A positioned between
two substantially arcuate second openings 248A, thus defining two inflation sections of the
first example inflatable member 240A. In some examples, the first plurality of openings 246A
and/or the second plurality of openings 248 A may be in communication with the outlet port
216 of the bulb 212, so that fluid from the bulb 212 can be filled in the first plurality of openings
246A and/or the second plurality of openings 248A to inflate the first example inflatable
member 240A. In some examples, the first plurality of openings 246A and/or the second

plurality of openings 248 A may be in communication with the fluid passageway 245, so that
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fluid can flow from the first plurality of openings 246A and/or the second plurality of openings
248A to the fluid passageway 245 to deflate the first example inflatable member 240A.

[0081] In the example arrangement shown in FIG. 5A, the first plurality of openings
246A have a substantially circular cross-section, and the second plurality of openings 248A
have a substantially arcuate cross-section, simply for purposes of discussion and illustration.
The principles described herein can be applied to a configuration in which the first plurality of
openings 246A and/or the second plurality of openings 248 A have other cross-sectional shapes
and/or contours and/or combinations thereof. In the example arrangement shown in FIG. 5A,
the first plurality of openings 246 A and the second plurality of openings 248 A are alternately
arranged about a central axis of the first example inflatable member 240A, simply for purposes
of discussion and illustration. In the example arrangement shown in FIG. 5A, the first plurality
of openings 246A and the second plurality of openings 248 A are symmetrically arranged about
a central plane of the first example inflatable member 240A, simply for purposes of discussion
and illustration. The principles described herein can be applied to other arrangements of the
first plurality of openings 246A and/or the second plurality of openings 248A.

[0082] As shown in FIG. 5B, the second example inflatable member 240B, a first
plurality of openings 246B and a second plurality of openings 248B defined between the first
wall 241 and the second wall 242. In particular, the second example inflatable member 240B
shown in FIG. 5B includes three substantially circular [irst openings 246B respectively
positioned between three substantially arcuate second openings 248B. thus defining three
inflation sections of the second example inflatable member 240B. In some examples. the first
plurality of openings 246B and/or the second plurality of openings 248B may be in
communication with the outlet port 216 of the bulb 212, so that fluid from the bulb 212 can be
filled in the first plurality of openings 246B and/or the second plurality of openings 248B to
inflate the second example inflatable member 240B. In some examples, the first plurality of
openings 246B and/or the second plurality of openings 248B may be in communication with
the fluid passageway 245, so that fluid can flow from the first plurality of openings 246B and/or
the second plurality of openings 248B to the fluid passageway 245 to deflate the second
example inflatable member 240B.

[0083] In the example arrangement shown in FIG. 5B, the first plurality of openings
246B have a substantially circular cross-section, and the second plurality of openings 248B
have a substantially arcuate cross-section, simply for purposes of discussion and illustration.
The principles described herein can be applied to a configuration in which the first plurality of

openings 246B and/or the second plurality of openings 248B have other cross-sectional shapes
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and/or contours and/or combinations thereof. In the example arrangement shown in FIG. 5B,
the first plurality of openings 246B and the second plurality of openings 248B are alternately
arranged about a central axis of the second example inflatable member 240B, simply for
purposes of discussion and illustration. In the example arrangement shown in FIG. 5B, the first
plurality of openings 246B and the second plurality of openings 248B are symmetrically
arranged about a central plane of the second example inflatable member 240B, simply for
purposes of discussion and illustration. The principles described herein can be applied to other
arrangements of the first plurality of openings 246B and/or the second plurality of openings
248B.

[0084] As shown in FIG. 5C, the third example inflatable member 240C includes a first
plurality of openings 246C and a second plurality of openings 248C defined between the first
wall 241 and the second wall 242, In particular, the third example inflatable member 240C
shown in FIG. 5C includes four substantially circular first openings 246C positioned between
four substantially arcuate second openings 248C, thus defining four inflation sections of the
third example inflatable member 240C. In some examples, the first plurality of openings 246C
and/or the second plurality of openings 248C may be in communication with the outlet port
216 of the bulb 212, so that fluid from the bulb 212 can be filled in the first plurality of openings
246C and/or the second plurality of openings 248C to inflate the third example inflatable
member 240C. In some examples, the first plurality of openings 246C and/or the second
plurality of openings 248C may be in communication with the fluid passageway 245, so that
fluid can flow from the first plurality of openings 246C and/or the second plurality of openings
248C to the fluid passageway 245 to deflate the third example inflatable member 240C.

[0085] In the example arrangement shown in FIG. 5C, the first plurality of openings
246C have a substantially circular cross-section, and the second plurality of openings 248C
have a substantially arcuate cross-section, simply for purposes of discussion and illustration.
The principles described herein can be applied to a configuration in which the first plurality of
openings 246C and/or the second plurality of openings 248C have other cross-sectional shapes
and/or contours and/or combinations thereof. In the example arrangement shown in FIG. 5C,
the first plurality of openings 246C and the second plurality of openings 248C are alternately
arranged about a central axis of the third example inflatable member 240C, simply for purposes
of discussion and illustration. In the example arrangement shown in FIG. SC, the first plurality
of openings 246C and the second plurality of openings 248C are symmetrically arranged about

a central plane of the third example inflatable member 240C, simply for purposes of discussion
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and illustration. The principles described herein can be applied to other arrangements of the
first plurality of openings 246C and/or the second plurality of openings 248C.

[0086] FIGs. 6A-6C each present a side view and an axial end view of example
configurations of the actuation device 260 which may be incorporated into the example
implantable fluid operated inflatable device 200 described above with respect to FIGs. 2A-3C.
In particular, FIG. 6A illustrates features of a first example actuation device 260A, FIG. 6B
illustrates features of a second example actuation device 260B, and FIG. 6C illustrates features
of a third example actuation device 260C. Any one of the first example actuation device 260A,
the second example actuation device 260B, or the third example actuation device 260C can be
incorporated into the implantable fluid operated inflatable device 200 described above with
respect to FIGs. 2A-3C.

[0087] As shown in FIGs. 6A-6C, first example actuation device 260A, the second
example actuation device 260B, and the third example actuation device 260C each include the
button portion 262 that is detectable and accessible to the user at an outer peripheral portion of
the example implantable fluid operated inflatable device 200. In some examples, the button
portion 262 may be disposed in a recessed portion 291 defined in an outer peripheral portion
of the housing 290 of the example device 200, to accommodate and/or facilitate depression of
the button portion 262 relative to the housing 290. As described above, depression of the button
portion 262 of the actuation device 260 may move the one or more arm portion(s) 264 (not
shown in FIGs. 6A-6C) radially inward, thus actuating the third valve 273 and opening the
fluid passageway 245 between the inflatable member 240 and the fluid reservoir 220.

[0088] As shown in FIG. 6A, the button portion 262 of the first example actuation
device 260A includes a single actuation button 262 A positioned in the recessed portion 291 of
the housing 290. In the example arrangement shown in FIG. 6A, the single actuation button
262A 1s a ring- shaped button that extends fully around the circumferential surface at the
recessed portion 291 of the housing 290. In some examples, the single, ring-shaped actuation
button 262A that extends fully around the housing 290 in this manner may increase a
manipulation area of the button portion 262, thus facilitating user manipulation of the actuation
device 260.

[0089] As shown in FIG. 6B, the button portion 262 of the second example actuation
device 260B includes multiple actuation buttons 262B positioned in the recessed portion 291
of the housing 290. In the example arrangement shown in FIG. 6B, the multiple actuation
buttons 262B are arranged along the circumferential surface at the recessed portion 291 of the

housing 290, spaced apart from each other. This arrangement of the multiple actuation buttons
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262B may generate a change in contour in the area of the actuation device 260 that improves
the detectability of the actuation device 260 for the user, thus facilitating user manipulation of
the actuation device 260. The example second example actuation device 260B shown in FIG.
6B includes three actuation buttons 262B, simply for purposes of discussion and illustration.
More, or fewer, actuation buttons 262B may be provided in the recessed portion 291 of the
housing 290, arranged similarly to, or differently from, the example arrangement shown in
FIG. 6B.

[0090] As shown in FIG. 6C, the button portion 262 of the third example actuation
device 260C includes a single actuation button 262 A positioned in the recessed portion 291 of
the housing 290. In the example arrangement shown in FIG. 6C, the single actuation button
262C extends partially around the circumferential surface at the recessed portion 291 of the
housing 290. In some examples, the single actuation button 262B that extends partially around
the housing 290 in this manner may improve the detectability of the actuation device 260 for
the user, while also increasing a manipulation area of the button portion 262, thus facilitating
user manipulation of the actuation device 260. The example third example actuation device
260C shown in FIG. 6C includes a single actuation button 262C that extends approximately
two-thirds of the way around the outer circumferential surface at the recessed portion 291 of
the housing 290 of the example device 200, simply for purposes of discussion and illustration.
The single actuation button 262C can extend to cover a grealer, or lesser, portion of the
circumferential surface of the recessed portion 291 of the housing 290 than the example
arrangement shown in FIG. 6C.

[0091] FIGs. 7A and 7B are close-in cross-sectional views illustrating interaction of
the actuation device 260 with the third valve 273. In particular, FIG. 7A illustrates an axial
orientation of an example third valve 273 A in the example implantable fluid operated inflatable
device 200. The axial orientation of the example third valve 273A shown in FIG. 7A is
substantially the same as the example arrangement of the third valve 273 in the fluid
passageway 245 as described above with respect to FIGs. 2B-3C, and thus duplicative detailed
description will be omitted except where necessary for clarity. FIG. 7B illustrates a radial
orientation of another example third valve 273B in the example implantable fluid operated
inflatable device 200.

[0092] As shown in FIG. 7A, the example third valve 273A is positioned within the
fluid passageway 245 connecting the inflatable member 240 and the fluid reservoir 220 (via
the fourth valve 274 and the port 225 into the fluid reservoir 220). In the unactuated, or at rest,

state, a biasing member 275 A biases the example third valve 273A in the direction of the arrow
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F1, into a position to close the fluid passageway 245. As described above with respect to FIGs.
3A-3C, aposition in which the example third valve 273 A closes the fluid passageway 245 may
block the flow of fluid from the inflatable member 240 to the fluid reservoir 220, thus
maintaining a desired inflation pressure in the inflatable member 240 (including maintaining
an inflated state of the inflatable member 240 or a deflated state of the inflatable member 240).
A force applied to the button portion 262 of the actuation device 260 in the direction of the
arrow F3 (1o initiate operation in the second mode, or deflation of the inflatable member 240)
may, in turn, exert a radial force on the example third valve 273A that moves the example third
valve 273A in an axial direction, in the direction of the arrow F2, thus opening the fluid
passageway 245 and allowing fluid to flow from the inflatable member 240 to the flud
reservoir 220.

[0093] In the example arrangement shown in FIG. 7B, the example third valve 273B is
oriented radially, within a radially oriented fluid passageway 245B. In an unactuated, or at rest
state, a biasing member 275B biases the example third valve 273B in the direction of the arrow
F4, into a position to close the fluid passageway 245B. In this position, the example third valve
273B closes the fluid passageway 245B and blocks the flow of fluid from the inflatable member
240 to the fluid reservoir 220, thus maintaining a desired inflation pressure in the inflatable
member 240 (including maintaining an inflated state of the inflatable member 240 or a deflated
state of the in(latable member 240). A [orce applied to the button portion 262 of the actuation
device 260 in the direction of the arrow F3 (to initiate operation in the second mode, or deflation
of the inflatable member 240) may, in turn, exert a radial force on the example third valve 273B
that moves the example third valve 273 A in a radial direction, in the direction of the arrow F3,
thus opening the fluid passageway 245B and allowing fluid to flow from the inflatable member
240 to the fluid reservoir 220.

[0094] While certain features of the described implementations have been illustrated as
described herein, many modifications, substitutions, changes and equivalents will now occur
to those skilled in the art. It is, therefore, to be understood that the appended claims are intended

to cover all such modifications and changes as fall within the scope of the embodiments.
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WHAT IS CLAIMED IS:

1. An implantable fluid operated inflatable device, comprising:

a housing;

a fluid reservoir received in the housing;

an inflatable member received in the housing;

fluidics components provided in the housing, the fluidics components providing for
fluid communication between the fluid reservoir and the inflatable member; and

a fluid flow control system provided on the housing and configured to provide for
fluid flow from the fluid reservoir to the inflatable member in a first mode of operation in
response to an input at a first fluid flow control device of the fluid flow control system, and
for fluid flow from the inflatable member to the fluid reservoir in a second mode of operation

in response to an input at a second fluid flow control device of the fluid flow control system.

2. The implantable fluid operated inflatable device of claim 1, wherein the
implantable fluid operated inflatable device is a penile prosthesis, including:

a proximal tip at a first end portion of the housing;

a distal tip at a second end portion of the housing; and

an inflatable portion corresponding to the inflatable member, al an intermediate

portion of the housing.

3. The implantable fluid operated inflatable device of claim 1 or 2, wherein

the first fluid flow control device includes a malleable bulb provided in the distal tip;
and

the second fluid flow control device includes a valve actuation device provided at the

intermediate portion of the housing.

4, The implantable fluid operated inflatable device of claim 1 or 2, wherein the
fluidics components include:

a supply tube connecting the fluid reservoir and a bulb positioned in the distal tip:

a first valve positioned in the supply tube;

a port connecting the bulb to the inflatable member;

asecond valve positioned at the port connecting the bulb to the inflatable member;

a fluid passageway connecting the inflatable member and the fluid reservoir; and
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a third valve positioned in the fluid passageway connecting the inflatable member and

the fluid reservoir.

5. The implantable fluid operated inflatable device of claim 4, wherein the first
fluid flow control device includes the bulb provided in the distal tip, and wherein, in response
to a first manipulation of the bulb positioned in the distal tip:

the first valve is closed to prevent fluid in the bulb from flowing into the supply tube;

the second valve is opened to allow fluid held in the bulb to flow from the bulb to the
inflatable member to inflate the inflatable member; and

the third valve is closed to prevent fluid from flowing from the inflatable member to

the fluid reservoir.

6. The implantable fluid operated inflatable device of claim 5, wherein in
response to a second manipulation of the bulb positioned in the distal tip:

the first valve is opened to allow fluid to flow from the supply tube into the bulb to
refill the bulb:

the second valve is closed to prevent flow of fluid from the bulb into the supply tube;
and

the third valve is closed 1o prevent fluid [rom flowing from the inflatable member to

the fluid reservoir.

7. The implantable fluid operated inflatable device of claim 6, wherein the first
manipulation of the bulb is a compression of the bulb and the second manipulation is a

release of the compression of the bulb.

8. The implantable fluid operated inflatable device of claim 4, wherein the
second fluid flow control device includes a valve actuation device provided at the
intermediate portion of the housing, and wherein, in response to a manipulation of the valve
actuation device:

the third valve is opened to allow fluid to flow from the inflatable member to the fluid
reservoir to deflate the inflatable member;

the first valve is closed prevent fluid in the bulb from flowing into the supply tube;

and
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the second valve is closed to prevent fluid held in the bulb from flowing to the

inflatable member.

9. The implantable fluid operated inflatable device of claim 8, wherein the valve
actuation device includes:

a button portion provided in a recess formed in an outer peripheral surface of the
housing; and

at least one arm extending radially inward, into the housing, from the button portion,

so as to selectively contact the third valve.

10. The implantable fluid operated inflatable device of claim 9, wherein, in an
unactuated state of the valve actuation device:
the third valve is positioned so as to close the fluid passageway between the inflatable

member and the fluid reservoir.

11. The implantable fluid operated inflatable device of claim 9, wherein, in an
actuated state of the valve actuation device:

the at least one arm is moved radially inward in response to a depression of the button
portion;

the third valve moves to open the fluid passageway between the inflatable member
and the fluid reservoir in response to a force exerted on the third valve by the at least one
arm; and

fluid flows from the inflatable member to the fluid reservoir to deflate the inflatable

member.

12.  The implantable fluid operated inflatable device of claim 11, wherein the third
valve is oriented axially within the housing, wherein the at least one arm is configured to
exert a radial force on the third valve that moves the third valve in an axial direction to open

the fluid passageway between the inflatable member and the fluid reservoir.

13.  The implantable fluid operated inflatable device of claim 11, wherein the third
valve is oriented radially within the housing, and wherein the at least one arm is configured to
exert a radial force on the third valve that moves the third valve in a radial direction to open

the fluid passageway between the inflatable member and the fluid reservoir.
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14.  The implantable fluid operated inflatable device of claim 9, wherein the button
portion includes one of:

aring-shaped button arranged in the recess, extending around the intermediate portion
of the housing in which the recess is formed;

an arcuate button arranged in the recess, extending partially around the intermediate
portion of the housing in which the recess is formed; or

a plurality of arcuate buttons arranged in the recess, spaced apart along the

intermediate portion of the housing in which the recess is formed.

15. The implantable fluid operated inflatable device of claim 1 or 2, wherein the
inflatable member includes:

an inner wall and an outer wall defining an inflation tube that extends longitudinally
along the intermediate portion of the housing;

a plurality of first openings formed between the inner wall and the outer wall,
extending longitudinally along a length of the inflatable member;

a plurality of second openings formed between the inner wall and the outer wall,
alternately arranged with the plurality of first openings, extending longitudinally along the
length of the inflatable member; and

a central opening defined by the inner wall, extending longitudinally along the length
of the inflatable member,

wherein, in an inflated state of the inflatable member, the plurality of first openings
and the plurality of second openings are configured to be filled with fluid so as to inflate the

inflatable member.

16. An implantable fluid operated inflatable device, comprising:

ahousing;

a fluid reservoir received in the housing;

an inflatable member received in the housing;

fluidics components provided in the housing, the fluidics components providing for
fluid communication between the fluid reservoir and the inflatable member; and

a fluid flow control system provided on the housing and configured to provide for
fluid flow from the fluid reservoir to the inflatable member in a first mode of operation in

response to an input at a first fluid flow control device of the fluid flow control system, and
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for fluid flow from the inflatable member to the fluid reservoir in a second mode of operation

in response to an input at a second fluid flow control device of the fluid flow control system.

17.  The implantable fluid operated inflatable device of claim 16, wherein the
implantable fluid operated inflatable device is a penile prosthesis, including:

a proximal tip at a first end portion of the housing;

a distal tip at a second end portion of the housing: and

an inflatable portion corresponding to the inflatable member, at an intermediate

portion of the housing.

18. The implantable fluid operated inflatable device of claim 17, wherein

the first fluid flow control device includes a malleable bulb provided in the distal tip;
and

the second fluid flow control device includes a valve actuation device provided at the

intermediate portion of the housing.

19.  The implantable fluid operated inflatable device of claim 17, wherein the
fluidics components include:

a supply tube connecting the (luid reservoir and a bulb positioned in the distal tip;

a first valve positioned in the supply tube:

a port connecting the bulb to the inflatable member;

a second valve positioned at the port connecting the bulb to the inflatable member;

a fluid passageway connecting the inflatable member and the fluid reservoir; and

a third valve positioned in the fluid passageway connecting the inflatable member and

the fluid reservoir.

20.  The implantable fluid operated inflatable device of claim 19, wherein the first
fluid flow control device includes the bulb provided in the distal tip, and wherein, in response
to a first manipulation of the bulb positioned in the distal tip:

the first valve is closed to prevent fluid in the bulb from flowing into the supply tube;

the second valve is opened to allow fluid held in the bulb to flow from the bulb to the
inflatable member to inflate the inflatable member; and

the third valve is closed to prevent fluid from flowing from the inflatable member to

the flud reservorr.
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21. The implantable fluid operated inflatable device of claim 20, wherein in
response to a second manipulation of the bulb positioned in the distal tip:

the first valve is opened to allow fluid to flow from the supply tube into the bulb to
refill the bulb;

the second valve is closed to prevent flow of fluid from the bulb into the supply tube:
and

the third valve is closed to prevent fluid from flowing from the inflatable member to

the fluid reservorr.

22, The implantable fluid operated inflatable device of claim 21, wherein the first
manipulation of the bulb is a compression of the bulb and the second manipulation is a

release of the compression of the bulb.

23. The implantable fluid operated inflatable device of claim 19, wherein the
second fluid flow control device includes a valve actuation device provided at the
intermediate portion of the housing, and wherein, in response to a manipulation of the valve
actuation device:

the third valve is opened to allow (luid to flow from the inflatable member to the fluid
reservoir to deflate the inflatable member:

the first valve is closed prevent fluid in the bulb from flowing into the supply tube;
and

the second valve is closed to prevent fluid held in the bulb from flowing to the

inflatable member.

24, The implantable fluid operated inflatable device of claim 23, wherein the
valve actuation device includes:

a button portion provided in a recess formed in an outer peripheral surface of the
housing; and

at least one arm extending radially inward, into the housing, from the button portion,

so as to selectively contact the third valve.
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25. The implantable fluid operated inflatable device of claim 24, wherein, in an
unactuated state of the valve actuation device:
the third valve is positioned so as to close the fluid passageway between the inflatable

member and the fluid reservoir.

26. The implantable fluid operated inflatable device of claim 24, wherein, in an
actuated state of the valve actuation device:

the at least one arm is moved radially inward in response to a depression of the button
portion;

the third valve moves to open the fluid passageway between the inflatable member
and the fluid reservoir in response to a force exerted on the third valve by the at least one
arm; and

fluid flows from the inflatable member to the fluid reservoir to deflate the inflatable

member.

27. The implantable fluid operated inflatable device of claim 26, wherein the third
valve is oriented axially within the housing, wherein the at least one arm is configured to
exert a radial force on the third valve that moves the third valve in an axial direction to open

the fluid passageway between the inflatable member and the {luid reservoir.

28.  The implantable fluid operated inflatable device of claim 26, wherein the third
valve is oriented radially within the housing, and wherein the at least one arm is configured to
exert a radial force on the third valve that moves the third valve in a radial direction to open

the fluid passageway between the inflatable member and the fluid reservoir.

20. The implantable fluid operated inflatable device of claim 24, wherein the
button portion includes one of:

aring-shaped button arranged in the recess, extending around the intermediate portion
of the housing in which the recess s formed.;

an arcuate button arranged in the recess, extending partially around the intermediate
portion of the housing in which the recess is formed; or

a plurality of arcuate buttons arranged in the recess, spaced apart along the

intermediate portion of the housing in which the recess is formed.
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30. The implantable fluid operated inflatable device of claim 17, wherein the
inflatable member includes:

an inner wall and an outer wall defining an inflation tube that extends longitudinally
along the intermediate portion of the housing;

a plurality of first openings formed between the inner wall and the outer wall,
extending longitudinally along a length of the inflatable member; and

a plurality of second openings formed between the inner wall and the outer wall,
alternately arranged with the plurality of first openings, extending longitudinally along the
length of the inflatable member,

wherein, in an inflated state of the inflatable member, the plurality of first openings
and the plurality of second openings are configured to be filled with fluid so as to inflate the

inflatable member.

31.  The implantable fluid operated inflatable device of claim 16, wherein the inner
wall defines a central opening extending longitudinally along a length of the inflatable
member, wherein at least some of the fluidics components are received within a space

defined by the central opening.

32. A (luid flow control system for an implantable [luid operated inflatable device,
comprising;
a housing;

a first fluid flow control device provided at a distal end portion of the housing, the
first fluid flow control device including:
a bulb provided in distal tip defining the distal end portion of the housing;
a first valve positioned in a supply tube connecting the bulb with a fluid
reservoir; and
a second valve positioned in a port connecting the bulb and an inflatable
member;
a second fluid flow control device provided at an intermediate portion of the housing,
the second fluid flow control device including:
a valve actuation device configured to selectively actuate a third valve
provided in a fluid passageway connecting the inflatable member and the fluid reservoir, the

valve actuation device including:
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a button portion provided in a recess formed in an outer peripheral
surface of the housing: and
at least one arm extending radially inward, into the housing, from the

button portion, so as to selectively contact the third valve.

33. The fluid flow control system of claim 32, wherein, in a first mode of
operation of the implantable fluid operated inflatable device,
in response to a compression of the bulb positioned in the distal tip:
the first valve is closed prevent fluid in the bulb from flowing into the supply
tube;
the second valve is opened to allow fluid held in the bulb to flow from the
bulb to the inflatable member to inflate the inflatable member: and
the third valve is closed to prevent fluid from flowing from the inflatable
member to the fluid reservoir; and
In response to in response to a release of the compression of the bulb positioned in the
distal tip:
the first valve is opened to allow fluid to flow from the supply tube into the
bulb to refill the bulb;
the second valve is closed 1o prevent flow of {luid from the bulb into the
supply tube; and
the third valve is closed to prevent fluid from flowing from the inflatable

member to the fluid reservoir.

34. The fluid flow control system of claim 32, wherein, in a second mode of
operation of the implantable fluid operated inflatable device,
in response to a depression of the button portion of the second fluid flow control
device:
the third valve 1s opened to allow fluid to flow from the inflatable member to
the fluid reservoir in response to a force exerted on the third valve by the arm portion, to
deflate the inflatable member;
the first valve is closed prevent fluid in the bulb from flowing into the supply
tube; and
the second valve is closed to prevent fluid held in the bulb from flowing to the

inflatable member.
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3s. The fluid flow control system of claim 32, wherein the fluid flow control

system, the inflatable member and the fluid reservoir are incorporated into a single unit.

32



PCT/US2024/032605

WO 2024/258712

1/10

L Ol

Jaquwis|yl a|qelely|

(s)Josuag ainssald -
(s)oaneA -

(s)so1neq Buidwing -
wa)sAg mo|4 pini4

JIOAIOSOY



WO 2024/258712 PCT/US2024/032605

2/10

FIG. 2A




PCT/US2024/032605

WO 2024/258712

3/10

€l

0eZ
¢ce ggz vee S SvT

c6¢e c9C
09¢

v6c




WO 2024/258712

230

(@]
N
N
[Kp]
N
N
(9]
O
(V]
o
O T~
AN
o I
0
N 4
L
| [~
-
'\ -
(9]
N
N
©
~
N

212

200

210

4/10

—F1—>
«F2—

240

250

214

273 274

FIG. 3A

PCT/US2024/032605



PCT/US2024/032605

WO 2024/258712

5/10

0cc

—{d—>
\\ I*NMIII1 05z vic
Zh \QF = e
¢l 0lc
Gce
0cc S 9Lz
c9c¢ 12
092 cle
00¢



PCT/US2024/032605
6/10

WO 2024/258712

bz 7 €LC
—i—>
vic
mwm o ovez 95¢ «—Ti—
|
|_~”_ Q.w”,.,”,.,.“,.,.x.”,.,‘”,.,.”,.,.”,.,.”,.,.”,.,.”,.,.”,.,.”,.,.”,.,.”,.,.”,.,.”,x,.,.“,.,.”,.,.”,.,.”,.,.”,.,.”,.,.”,.,.”,.,.”,\”,.,.”,., ”ﬂv
_ T ©
Ogc poz - ziz O¢
0cc >o7 7 St
092 LLC

00



WO 2024/258712 PCT/US2024/032605

7/10

FIG. 4B

21OB\A/ \

215A

2‘IOA\‘/ o \

FIG. 4A




PCT/US2024/032605

WO 2024/258712

8/10

9§ Ol

o8ve

dg Ol

a8vc¢

910,44

ra ALY H
dorce

Vorce

eve

v§G Ol

\42] 44

(374 M

444 Yoz

Yorc

v8yce



PCT/US2024/032605

WO 2024/258712

9/10

o029z o7
162
_ _
L= ]
oeoe” \
\ oz
162
06¢ ﬂ
2092

V9 Ol




PCT/US2024/032605

WO 2024/258712

10/10

0cc

vic \

an)
Ne
O
LL

V. 9Old

0cc

\
0Sc
veysz VSic Ovz

ave




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2024/032605

A. CLASSIFICATION OF SUBJECT MATTER
INV. A61F2/26

ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

A61F

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 4 369 771 A (TRICK ROBERT E) 1-8,
25 January 1983 (1983-01-25) 16-23,
32-35
Y column 3, line 4 - column 5, line 66; 5-14,
figures 1-7 20-29,
32-35
X US 4 823 779 A (DALY MARK D [US] ET AL) 1-8,
25 April 1989 (1989-04-25) 16-23
the whole document
X EP 0 358 380 Al (AMERICAN MED SYST [US]) 1-8,
14 March 1990 (1990-03-14) 16-23
the whole document
-/--

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance;; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance;; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

22 July 2024

Date of mailing of the international search report

31/07/2024

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016

Authorized officer

Steiner, Bronwen

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2024/032605

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

Us 8 795 154 B1 (HAKKY SAID I [US])
5 August 2014 (2014-08-05)

column 4, line 10 - column 7, line 67;
figures 7A-9B

US 5 112 295 A (ZINNER NORMAN R [US] ET
AL) 12 May 1992 (1992-05-12)

column 5, line 16 - column 14, line 3;
figures 1-20

US 4 449 520 A (PALOMAR JUAN M [US] ET AL)
22 May 1984 (1984-05-22)

column 2, line 20 - column 4, line 50;
figures 3,5,6,8,9

1-3,
15-18,
30,31

1-3,
16-18

1,2,4,
1l6,17,19
5-14,
20-29,
32-35

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2024/032605
Patent document Publication Patent family Publication
cited in search report date member(s) date
Us 4369771 A 25-01-1983 NONE
Us 4823779 A 25-04-1989 NONE
EP 0358380 Al 14-03-1990 CA 1318468 C 01-06-1993
EP 0358380 Al 14-03-1990
JP H0288055 A 28-03-1990
uUs 4895139 A 23-01-1990
Us 8795154 B1 05-08-2014 NONE
Us 5112295 A 12-05-1992 NONE
US 4449520 A 22-05-1984 NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - claims
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - wo-search-report
	Page 46 - wo-search-report
	Page 47 - wo-search-report

