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REMOTELY ADJUSTABLE GASTRIC BANDING SYSTEM

BY

DlMITRIS STROUMPOULIS

RELATED APPLICATION

[0001] This application claims the benefit of U.S. Patent

Application Serial Number 12/705,343, filed on February 12,

2010, the entire disclosure of which is incorporated herein b y

this specific reference.

FIELD

[0002] The present invention generally relates to medical

systems and apparatus and uses thereof for treating obesity

and/or obesity-related diseases, and more specifically, relates

to gastric banding systems that are remotely adjustable using

stored potential energy.

BACKGROUND

[0003] Adjustable gastric banding apparatus have provided an

effective and substantially less invasive alternative to gastric

bypass surgery and other conventional surgical weight loss

procedures. Despite the positive outcomes of invasive weight

loss procedures, such as gastric bypass surgery, it has been

recognized that sustained weight loss can be achieved through a

laparoscopically-placed gastric band, for example, the LAP-BAND®

(Allergan, Inc., Irvine, CA) gastric band or the LAP-BAND AP®

(Allergan, Inc., Irvine, CA) gastric band. Generally, gastric

bands are placed about the cardia, or upper portion, of a

patient's stomach forming a stoma that restricts the passage of

food into a lower portion of the stomach. When the stoma is of

an appropriate size that is restricted b y a gastric band, food

held in the upper portion of the stomach provides a feeling of

satiety or fullness that discourages overeating. Unlike gastric



bypass procedures, the gastric band apparatus are reversible and

require no permanent modification to the gastrointestinal tract.

[0004] Over time, a stoma created by a gastric band may need

adjustment in order to maintain an appropriate size, which is

neither too restrictive nor too passive. Accordingly, prior art

gastric band systems provide a subcutaneous fluid access port

connected to an expandable or inflatable portion of the gastric

band. By adding fluid to or removing fluid from the inflatable

portion by means of a hypodermic needle inserted into the access

port, the effective size of the gastric band can be adjusted to

provide a tighter or looser constriction.

[0005] Naturally, it would be desirable to allow for non ¬

invasive adjustment of gastric band constriction, for example,

without the use of a hypodermic needle. Thus, remotely

adjustable gastric banding systems have been proposed and are

described herein.

[0006] Furthermore, some remotely adjustable gastric banding

systems have been proposed, but these remote systems generally

utilize significant external power in order to power pumps

associated with the remotely adjustable systems. Thus, remotely

adjustable gastric banding systems that utilize reduced power

from an external transmitter are disclosed herein.

SUMMARY

[0007] Generally described herein are remotely adjustable and

powered gastric band systems, and methods of use thereof. The

apparatus, systems and methods described herein aid in

facilitating obesity control and/or treating obesity-related

diseases while being non-invasive once implanted.

[0008] In an embodiment, an implantable device uses potential

energy to facilitate the movement of fluid to an inflatable

portion of a gastric band, and the implantable device comprises

a filling reservoir for holding the fluid. The implantable



device further comprises a first device operatively coupled to

the filling reservoir, and the first device comprises stored

potential energy that facilitates moving an amount of the fluid

to the inflatable portion of the gastric band.

[0009] Additionally, the implantable device comprises a filling

valve coupled between the filling reservoir and the gastric

band, and the filling valve may b e open or closed based on a

first telemetric signal received from a remote transmitter.

When the filling valve is open, a portion of the stored

potential energy is released causing the amount of the fluid to

move from the filling reservoir into the inflatable portion of

the gastric band. When the filling valve is closed, a remaining

amount of the stored potential energy remains stored in the

first device.

[0010] The implantable device further comprises a draining

reservoir and a draining valve coupled between the draining

reservoir and the gastric band. The draining valve may b e

opened or closed based on a second telemetric signal received

from the remote transmitter. A portion of the fluid in the

inflatable portion of the gastric band moves into the draining

reservoir when the draining valve is open. A flow meter is

coupled to the filling valve and/or the draining valve to

determine an amount of the fluid moving into or out of the

inflatable portion of the gastric band. The filling valve and

the draining valve are powered b y inductive powering signals

received from the remote transmitter.

[0011] In various embodiments, the implantable device further

comprises a filling chamber that includes the filling reservoir

and a filling pressure section. A filling piston separates the

filling reservoir and the filling pressure section. The

implantable device also comprises a draining chamber that

includes the draining reservoir and a draining pressure section.

A draining piston separates the draining reservoir and the



draining pressure section. A pressure port connects the filling

chamber and the draining chamber and facilitates equalizing a

pressure in the filling pressure section and the draining

pressure section. The draining chamber is sealed such that the

draining piston cannot move unless the draining valve is open.

[0012] The first device is operatively coupled to the filling

piston, and the filling chamber is sealed such that the filling

piston cannot move unless the filling valve is open. When the

filling valve is open, the filling piston moves from a first

position to a second position in response to the portion of the

stored potential energy being released. A volume of fluid in

the filling reservoir is displaced when the filling piston moves

from the first position to the second position.

[0013] Further, a vacuum pressure is generated in the filling

pressure section and in the draining pressure section when the

filling piston moves from the first position to the second

position, and this vacuum pressure exerts a draining force on

the draining piston. The vacuum pressure causes the draining

piston to move from a third position to a fourth position when

the draining valve is open, and a draining amount of the fluid

is removed from the gastric band when the draining piston moves

from the third position to the fourth position.

[0014] Additionally, in various embodiments, the implantable

device comprises a sealed chamber that includes the filling

reservoir and the draining reservoir. A piston is disposed

between the filling reservoir and the draining reservoir and

between a filling end of the sealed chamber and a draining end

of the sealed chamber. The filling valve is coupled to the

filling end and the draining valve is coupled to the draining

end, and the piston moves toward the filling end of the sealed

chamber when the portion of the stored potential energy is

released. The volume of the filling reservoir and the volume of



the draining reservoir change as the piston moves in the sealed

chamber .

[0015] A vacuum pressure is generated in the draining reservoir

when the piston moves toward the filling end of the sealed

chamber. The vacuum pressure causes a draining amount of the

fluid to b e removed from the gastric band when the draining

valve is open, and the draining amount of the fluid moves into

the draining reservoir from the gastric band.

[0016] In accordance with an embodiment, the implantable device

comprises a filling peristaltic pump operatively coupled to the

filling reservoir and the gastric band. Also, the implantable

device comprises a draining peristaltic pump operatively coupled

to the gastric band and the draining reservoir. The first

device is disposed within the filling peristaltic pump, and the

filling peristaltic pump comprises an arresting mechanism.

Further, the first device releases the portion of the stored

potential energy when the arresting mechanism in the pump is

deactivated .

[0017] Moreover, according to an embodiment, an implantable

device comprises a reservoir that contains a fluid for filling

an inflatable portion of a gastric band. A device is coupled to

the reservoir and includes stored potential energy having a

first state and a second state. The first state represents a

higher level of potential energy and the second state represents

a lower level of potential energy. The implantable device

further comprises a filling valve coupled between the reservoir

and the gastric band, and the filling valve is configured to b e

opened in response to a first telemetric signal. The stored

potential energy decreases from the first state to the second

state when the filling valve is open, and a filling amount of

the fluid moves from the reservoir to the gastric band when the

stored potential energy decreases from the first state to the

second state.



[0018] A method for adjusting an inflatable gastric band of a

gastric banding system according to various embodiments

comprises opening a filling valve of the gastric banding system

using a first telemetric signal, and releasing an amount of

stored potential energy in a device coupled to a filling

reservoir of the gastric banding system. The method further

comprises moving a filling amount of fluid from the filling

reservoir to the inflatable gastric band when the amount of the

stored potential energy is released, and reading a flow meter

using a second telemetric signal to determine that the filling

amount has been moved into the inflatable gastric band. The

filling valve is then closed using a third telemetric signal.

[0019] To remove fluid from the gastric band, a draining valve

of the gastric banding system is opened with a fourth telemetric

signal. An amount of stored energy is then utilized to move a

draining amount of fluid from the inflatable gastric band to the

draining reservoir. The flow meter may be read using a fifth

telemetric signal to determine that the draining amount has been

moved out of the inflatable gastric band. The draining valve

may be closed using a sixth telemetric signal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 illustrates a perspective view of a gastric

banding system according to an embodiment of the present

invention .

[0021] FIG. 2 illustrates an example configuration of a gastric

banding system according to an embodiment of the present

invention .

[0022] FIGS. 3A and 3B illustrate a reservoir and valve

configuration of a gastric banding system according to an

embodiment of the present invention.



[0023] FIGS. 4A and 4B illustrate a single chamber injection-

type device and valve configuration according to an embodiment

of the present invention.

[0024] FIG. 5A illustrates a schematic representation of a

gastric banding system according to an embodiment of the present

invention .

[0025] FIG. 5B illustrates a junction box with peristaltic pumps

as represented in FIG. 5A according to an embodiment of the

present invention.

[0026] FIGS. 5C-5D illustrate sectional views of peristaltic

pumps as represented in FIG. 5A according to an embodiment of

the present invention.

[0027] FIG. 6 is a flowchart illustrating an example method of

using a gastric banding system according to an embodiment of the

present invention.

DETAILED DESCRIPTION

[0028] The present invention generally provides remotely

adjustable gastric banding systems, for example, for treatment

of obesity and obesity related conditions, as well as systems

for controlling inflation of gastric banding systems.

[0029] Turning now to FIG. 1 , a gastric banding system 100 in

accordance with one embodiment of the present invention

generally includes a gastric band 105, a filling reservoir 120,

a draining reservoir 150, an energy storage device 110, and a

junction box 170. Each of the components of system 100 is

implantable in a patient using conventional surgical techniques.

The filling reservoir 120, the draining reservoir 150, and the

energy storage device 110 may be used to replace or complement a

conventional access port for adjusting inflation of the gastric

band 105. In some embodiments, the system includes a

conventional access port which can be used, for example, with a

hypodermic needle, to fill and drain the gastric band 105.



[0030] The filling reservoir 120 and the energy storage device

110 may move precisely metered volumes of a fluid (e.g., saline)

through the junction box 170 into the gastric band 105. Moving

the fluid into the gastric band 105 causes inflation of at least

one bladder, or an inflatable member 106 and constricts around

the cardia, or upper portion of the stomach, forming a stoma

that restricts the passage of food into a lower portion of the

stomach. This stoma can provide a patient with a sensation of

satiety or fullness that discourages overeating.

[0031] In contrast, moving the fluid out of at least one

inflatable member 106 of the gastric band 105 contracts the

pressure around the cardia and allows a stoma to be at least

partially released and regains the patient's hunger sensation.

The draining reservoir 150 and the junction box 170 facilitate

moving the fluid out of the gastric band 105. Although the

draining reservoir 150 may be described herein as a compartment

that receives fluid from the gastric band 105, it should be

understood that the draining reservoir 150 in various

embodiments may be the peritoneal cavity of a patient's body.

[0032] The energy storage device 110 may comprise a balloon, a

peristaltic pump, a piston, a plunger, a compression spring, an

extension spring, and combinations thereof. Furthermore, the

energy storage device 110 may comprise any device that stores

potential energy which may be released in response to a

telemetric signal from a transmitter external to a patient's

body .

[0033] The fluids used within the systems of the present

description include any fluid that is biocompatible and

incompressible. The fluid has no adverse effect on the patient

in the unlikely event that a leak emanates from the system. The

fluid can simply be water or any biocompatible polymer oil such

as caster oil. In an example embodiment, the fluid is saline.



[0034] Tubing 181 connects the various components of the system

100 and comprises any biocompatible flexible tubing that does

not degrade in vivo. The tubing 181 is configured to withstand

hydraulic forces up to about 30 psi (about 206 kPa) without

leakage. This hydraulic pressure tolerance is true of the

entire fluid path of the systems described herein. Although the

systems described herein do not generally leak, if they do,

fluid is not lost at a rate greater than about 0.2cc/yr, or

about O.lcc/yr.

[0035] According to various embodiments, components of the

gastric banding system 100 may be placed in their respective

positions within a patient using common surgical techniques.

The surgical techniques may be similar to those used in the

placement of conventional gastric banding systems. For example,

the gastric band 105 may be placed around the stomach using

laparoscopic techniques, as known to those of skill in the art.

Like a conventional access port, various components of the

gastric banding system 100 may be sutured onto the rectus muscle

sheath or any other conveniently accessible muscle. In order to

achieve a secure attachment of the components, the components

may be sutured to the rectus muscle and remain securely attached

for forces below about 6 lbf, preferably below about 3 lbf (13.3

N ) . The tubing 181 to the gastric band 105 passes through the

rectus muscle into the peritoneal cavity in the same or similar

manner as the tubing of a conventional access port.

[0036] FIG. 2 illustrates a schematic of a gastric banding

system 200, which comprises a filling valve 230 and a filling

flow meter 235 coupled between the filling reservoir 220 and the

gastric band 205. The system 200 further comprises a draining

valve 240 and a draining flow meter 245 coupled between the

gastric band 205 and the draining reservoir 250. One flow meter

may be used instead of separate filling flow meter 235 and

draining flow meter 245, but two flow meters are illustrated



here for purposes of describing the functionality of the gastric

banding system 200.

[0037] The filling flow meter 235 and the filling valve 230 are

interoperable to control an amount of fluid that enters the

gastric band 205. When additional fluid is desired in the

gastric band 205, the potential energy storage device 210 exerts

a force on the fluid in the filling reservoir 220 such that when

the filling valve 230 is opened, fluid is moved from the filling

reservoir 220 to the gastric band 205. When the filling valve

230 remains closed, potential energy from the storage device 210

is not released, and the fluid does not flow from the filling

reservoir 220 to the gastric band 205. The filling flow meter

235 is utilized to determine that an appropriate amount of the

fluid has entered the gastric band 205.

[0038] Similarly, the draining valve 240 and the draining flow

meter 245 are interoperable to reduce an amount of fluid in the

gastric band 205 to a desired level. For example, when the

valve 240 is opened, the fluid may flow from the gastric band

205 to the draining reservoir 250. The draining flow meter 240

may measure the amount of fluid exiting the gastric band 205 to

facilitate obtaining an appropriate inflation of the gastric

band 205.

[0039] The valves 230 and 240 can be any valve known in the art

to allow precise delivery of the fluid and precise flow rates

through the valves in response to the inductive powering signals

received from a remote transmitter. For example, piezoelectric

valves, solenoid valves, and combinations thereof may be

utilized. Further, the valves 230 and 240 may have a precision

orifice that restricts the flow rate to a well-characterized,

precise amount.

[0040] The filling valve 230 and the draining valve 240 are

controlled telemetrically by a device, such as a remote

transmitter 260, that is external to a patient's body. The



remote transmitter 260 controls the valves 230 and 240 via the

wireless signals 262 and 264 (e.g., radio frequency signals) .

These wireless signals 262 and 264 provide inductive power to

the valves 230 and 240 to facilitate opening and closing of the

valves 230 and 240. In various embodiments, the wireless signal

262 powers the filling valve 230 and the wireless signal 264

powers the draining valve 240. However, it should b e understood

that the transmitter 260 may b e configured to utilize any number

of signals and frequencies to communicate with components of the

system 200.

[0041] Although "transmitter" may b e used herein, in should b e

understood that the remote transmitter 260 may also b e a

wireless receiver and/or transceiver operable to take readings

from the flow meters 235 and 245 to determine the amount of the

fluid entering and/or exiting the gastric band 205, and/or to

send or receive other types of information associated with the

gastric banding system 200.

[0042] In various embodiments, the remote transmitter 260

provides access to system data and functions and is an external,

handheld, reusable battery-powered device. The remote

transmitter 260 can b e made of any rugged plastic material

including, polypropylene, cyclicolephin co-polymer, nylon, and

other compatible polymers and the like. Further, the remote

transmitter 260 has a user interface including at least one

display and at least one user input. The remote transmitter 260

permits a clinician or a patient to navigate through menu driven

screens used for data entry, data collection, and control of the

gastric banding system 200.

[0043] The remote transmitter 260 is capable of communicating

with the gastric banding system 200. "Capable of communicating"

as used herein refers to the remote transmitter' s ability to

establish communications with the gastric banding system 200,

yet still have the ability to break communication and the



systems described herein still function. To establish

communication, in one example embodiment, once the remote

transmitter 260 is initialized, a display shows a searching

query for a nearby gastric banding system 200. As the remote

transmitter 260 is brought within a range of the gastric banding

system 200, the display shows the strength of the communication

link. Once stable communications have been acquired, the

display shows the serial number of the system so a clinician can

verify they have the appropriate patient records in hand. If

the patient requires a tightening of the gastric band 205, the

clinician can enter the amount of the desired volume increase.

The remote transmitter 260 can also display the current volume

within the gastric band 205 and indicate the new volume as the

gastric band 205 fills. The remote transmitter 260 can also

indicate desired and actual volumes during the gastric band 205

draining .

[0044] In accordance with various embodiments, the gastric

banding system 200 allows for a remotely controlled adjustment

without needles, non-invasively, by using the remote transmitter

260. When compared to conventional gastric banding systems

having standard access ports which exclusively require syringe

access, the presently described systems and apparatus offer

several benefits. First, for conventional access ports located

under a thick layer of fatty tissue, which is generally the case

as the devices are generally used to treat obesity, the access

port can be difficult to locate. The present systems reduce or

eliminate the need for port location as the use of the remote

transmitter 260 removes the necessity of adjustment using a

syringe .

[0045] Second, accessing the access port in conventional

systems, when there is ambiguity on its location, can cause

damage by accidentally puncturing the tubing which connects the

access port to the gastric band. This damage can require a



revision surgery in order to repair the punctured tubing.

Further, when a conventional access port cannot be located by

palpation, x-ray imaging may be required to guide a needle into

the access port. Such imaging practices put a patient at risk

for x-ray radiation exposure. The present systems and apparatus

remove the need for these unnecessary procedures and save the

patient from x-ray radiation exposure. As described herein, the

present systems and apparatus are compatible with magnetic

resonance imaging (MRI), which is much safer for a patient.

[0046] However, should the remote transmitter 260 be

unavailable, damaged, out of power, or in the event of an

emergency, an adjustment of the gastric band 205 may be

performed invasively using a needle. For example, an access

port (commonly used in other gastric banding systems) may be

included in the gastric banding system 205, in addition to the

other components illustrated in FIG. 2 . The access port may be

located between the valves 230 and 240 and the gastric band 205

(for example, in a junction box 370 between the valves 330 and

340 and the flow meter 335 as illustrated in FIG. 3A) .

[0047] Thus, a clinician may choose to use a standard needle for

adjustments, for example, if any of the electronics associated

with the gastric banding system 200 become inoperable. Even if

the electronics are unavailable, the access port would be

available to adjust the gastric band 205. In the unlikely event

that the access port is used, it may be located away from the

tubing connection to the gastric band 205 to reduce the

potential for tubing needle sticks. Information regarding

hydraulically adjustable gastric banding systems including

subcutaneous fluid access ports/injection ports may be found in

Vincent, U.S. Patent No. 5,601,604; Kusmack, U.S. Patent No.

5,226,429; Birk, U.S. Patent Application Publication No.

2005/0192531, the disclosure of each of these patents and



publications is being incorporated herein in its entirety b y

this specific reference.

[0048] In accordance with various embodiments, the gastric

banding system 200 provides advantages over other existing

gastric banding systems that utilize inductive powering to drive

pumps to fill and drain a gastric band. Such existing systems

require substantial power to drive these internal pumps (e.g.,

piezoelectric pumps), and these pumps may b e subject to low flow

rates. With greater power, the pumps may heat up more and

dissipate more heat within the patient. Less power is utilized

in the gastric banding system 200, because the valves 230 and

240 need only to b e opened or closed using the remote

transmitter 260. Power to drive the fluid flow is provided b y

the stored potential energy, and this fluid flow may b e carried

out at a higher rate than in existing systems. Thus, the

gastric banding system 200 is more efficient than existing

gastric banding systems that use non-invasive adjustment

methods .

[0049] Turning now to FIGS. 3A-3B, an embodiment o f the gastric

banding system 300 comprises a filling chamber 322 that includes

the filling reservoir 320 and a filling piston 323. The filling

reservoir 320 contains a fluid, such a s saline, that is utilized

to fill a gastric band. In various embodiments, approximately

10 m L o f the fluid may b e contained in the filling reservoir

320. The filling piston 323 is driven b y a compression spring

310 to pump the fluid from the filling reservoir 320 to the

gastric band.

[0050] The system 300 further comprises a draining chamber 352

that includes a draining reservoir 350 and a draining piston 353

to facilitate pumping the fluid from the gastric band into the

draining reservoir 350. The draining chamber 352 is connected

to the filling chamber 322 b y a pressure port 325 that

facilitates equalizing an air pressure between a filling



pressure section 326 of the filling chamber 322 and a draining

pressure section 356 of the draining chamber 352.

[0051] The chambers 322 and 352 are connected to a gastric band

using the flexible tubing 381 and the junction box 370. The

junction box 370 comprises the filling valve 330, the draining

valve 340, and the flow meter 335. The filling valve 330

connects the filling reservoir 320 to the flow meter 335, and

the draining valve 370 connects the draining reservoir 350 to

the flow meter 335. Such a configuration allows the flow meter

335 to monitor all the fluid flowing into and out of the gastric

band .

[0052] The filling chamber 322 and the draining chamber 352 are

hermetically sealed with respect to the patient's body. A s

mentioned above, in an embodiment, the filling chamber 322 and

draining chamber 352 are not sealed from each other, but are

connected via the pressure port 325.

[0053] The spring 310 is designed to have sufficient potential

energy to enable the piston 323 to move a desired amount of the

fluid from the filling reservoir 320 into the gastric band. For

example, the inflatable portion of the gastric band has a

certain amount of resistance, and the spring 310 is configured

to contain sufficient potential energy to overcome this

resistance. Thus, when the valve 330 is opened, some potential

energy is released from the spring 310, causing the piston 323

to move within the filling chamber 322 to expel some fluid from

the filling reservoir 320 into the gastric band.

[0054] Because the chamber 322 is sealed, when the filling valve

330 opens and the spring 310 drives the piston 323 to move the

fluid out of the filling reservoir 320 into the gastric band, a

vacuum pressure is developed in the pressure portion 326 of the

filling chamber 322. The generated vacuum pressure is not

sufficient to prevent the piston 323 from moving within the

chamber 322 when the filling valve 330 is opened. A s noted, the



pressure port 325 facilitates equalizing the pressure between

the pressure portion 326 of the filling chamber 322 and the

pressure portion 356 of the draining chamber 352, causing this

vacuum pressure to also exist in the draining pressure section

356.

[0055] This vacuum pressure exerts a force on the draining

piston 353 that is sufficient to cause the draining piston 353

to move within the chamber 352 when the draining valve 340 is

opened. It should b e noted that the vacuum pressure exerts an

equal force on the filling piston 323. However, the filling

valve 330 remains closed when the draining valve 340 is opened,

preventing the filling piston 323 from moving in response to the

vacuum pressure. The system 300 is designed such that the

vacuum pressure generated in the pressure portions 326 and 356

provides a force on the draining piston 353 sufficient to allow

the gastric band to reach a predetermined state after draining

of the fluid. For example, the draining reservoir 350 may b e

configured to receive a portion of and/or all the fluid inserted

into the gastric band from the filling reservoir 320.

[0056] The valves 330 and 340 may b e alternately opened and

closed until all and/or substantially all the fluid from the

filling reservoir 320 has been depleted and moved into the

draining reservoir 350. In an embodiment, this condition

represents an end-of-life of the gastric banding system 300.

Sufficient fluid may b e contained within the filling reservoir

320 to provide a life cycle for the gastric banding system 300

of up to ten or more years, depending on the frequency of

gastric band adjustments.

[0057] In an embodiment, the gastric banding system 300 may

incorporate a fluid port configured to refill the filling

reservoir 320 and/or to drain the draining reservoir 350. This

fluid port may b e configured to provide sufficient pressure to

compress the spring 310 and restore the potential energy to the



system 300 in order to lengthen the life cycle of the system

300. In various embodiments, a fluid port may be coupled

directly to the gastric band and/or to some other portion of the

system 300 (e.g., in the junction box 370, between the valves

330 and 340 and the flow meter 335) to facilitate inflating

and/or deflating the gastric band independently of the

reservoirs 320 and 350.

[0058] In accordance with an embodiment, and with reference to

FIGS. 4A-4B, the gastric banding system 400 comprises a chamber

422 that includes a filling reservoir 420, a piston 423, and a

spring 410 that drives the piston 423 within the chamber 422.

The chamber 422 also includes the draining reservoir 450

separated from the filling reservoir 420 by the piston 423. The

filling valve 430, the draining valve 440, and the flow meter

435 are contained within the junction box 470 that is connected

via a flexible tubing 481 to the gastric band.

[0059] As noted above, the chamber 422 is hermetically sealed to

facilitate implantation in a patient's body. Because the

chamber 422 is sealed, unless the filling valve 430 is open, the

potential energy stored in the spring 410 is not discharged.

When the filling valve 430 is open, the force created by the

potential energy stored in the spring 410 is greater than the

resistance of the gastric band to inflation. The spring 410

therefore releases an amount of the potential energy that causes

the piston 423 to move within the chamber 422 and pump an amount

of fluid from the filling reservoir 420 through the filling

valve 430 and the flow meter 435 into the gastric band. When

the flow meter 435 indicates a desired amount of fluid has moved

into the gastric band, the filling valve 430 is closed and the

piston 423 stops moving.

[0060] Because the chamber 422 is sealed, as the piston 423

moves to pump fluid out of the filling reservoir 420, a vacuum

pressure is generated in the draining reservoir 450. When the



draining valve 440 is opened, this vacuum pressure is at a lower

pressure than the pressure that exists in the gastric band, so

the fluid from the gastric band flows into the draining

reservoir 450 until the pressures are equalized or until the

valve 440 is closed. The valves 430 and 440 may be alternately

opened and closed until substantially all the fluid from the

filling reservoir 420 has moved through the gastric band into

the draining reservoir 450. As noted above, a separate port may

be utilized to re-fill the filling reservoir 420 and/or drain

the draining reservoir 450.

[0061] In an embodiment, the fluid within the filling reservoir

420 may be housed within a pouch or other flexible enclosure.

The piston 423 acts on the pouch to facilitate driving the fluid

from the pouch into the gastric band. Utilizing a pouch to

house the fluid reduces the need to seal the filling reservoir

420 from the draining reservoir 450. For example, where no

pouch is utilized, the piston 423 needs to seal the filling

reservoir 420 from the draining reservoir 450 to reduce

undesired leakage of the fluid from the filling reservoir 420.

Such sealing increases the friction between the chamber 422 and

the piston 423 and therefore requires an increased force from

the spring 410. Utilizing a pouch allows this friction to be

reduced in order to minimize the amount of force provided by the

spring 410. A similar pouch may also be utilized in the

draining reservoir 450. Although these pouches are disclosed

with respect to FIGS. 4A-4B, it should be understood that a

similar pouch may be utilized in connection with the various

other embodiments disclosed in or contemplated by this

disclosure .

[0062] In accordance with an embodiment, the compression spring

410 may be replaced with another potential energy storage

device. For example, the spring 410 may be located in the

filling reservoir 420 and may be an extension spring to



facilitate pumping fluid from the filling reservoir 420 into the

gastric band.

[0063] Turning now to FIGS. 5A-5D, an embodiment of the gastric

banding system 500 comprises a filling reservoir 520 coupled to

a junction box 570 via a flexible tubing 581. The junction box

570 comprises the potential energy storage device 510 that

facilitates moving the fluid from the filling reservoir 520 to

an inflatable portion of a gastric band. The junction box 570

is also coupled to a draining reservoir to facilitate removing

fluid from the inflatable portion of the gastric band.

[0064] The junction box 570 further comprises a filling

peristaltic pump 532 coupled to the filling reservoir 520 and

the flow meter 535, and a draining peristaltic pump 542 coupled

to the draining reservoir 550 and the flow meter 535. The pumps

532 and 542 contain the potential energy storage device 510 that

facilitates moving fluid between the filling reservoir 520, the

gastric band and the draining reservoir 550. The pumps 532 and

542 are activated b y a wireless signal from a remote transmitter

as discussed above.

[0065] The filling peristaltic pump 532 (the draining

peristaltic pump 542 includes similar components and

functionality - only one pump is specifically discussed here for

convenience) comprises a roller barrel 580 and a co-axial

compression arc 584, between which the flexible tubing 581 is

routed. The roller barrel 580 comprises rollers 582 configured

to apply pressure to the flexible tubing 581 in order to move

fluid through the tubing. For example, as the roller barrel 580

rotates clockwise, fluid moves into the filling peristaltic pump

532 at the bottom left corner and moves out of the filling

peristaltic pump 532 at the bottom right corner. The rollers

582 provide a squeezing pressure on the flexible tubing 581,

thereby pushing fluid through the tubing in order to draw the

fluid from the filling reservoir 520 and move the fluid into the



gastric band and/or to remove fluid from the gastric band into

the draining reservoir 550.

[0066] In this embodiment, the potential energy storage device

510 is a spiral spring that causes the roller barrel 580 to

rotate when the potential energy is released. This release of

potential energy is triggered by an arresting mechanism 590.

The arresting mechanism 590 comprises a locking, sliding bar 592

that is biased against the roller barrel 580 by a compression

spring 594. In this position, the sliding bar 592 prevents the

roller barrel 580 from rotating by abutting one of the rollers

582. When the roller barrel 580 is stationary, the potential

energy stored in the spring 510 is not released.

[0067] To release the potential energy, an electromagnet 596 is

activated, for example, by a telemetric signal generated by a

remote transmitter. When the electromagnet 596 is activated,

the sliding bar 592 is drawn towards the electromagnet 596,

thereby allowing the roller barrel 580 to rotate in response to

the potential energy that is released from the spring 510. When

the flow meter 535 indicates that an appropriate amount of fluid

has moved into or out of the gastric band, the electromagnet 596

is deactivated and the sliding bar 592 returns to prevent the

roller barrel 180 from rotating.

[0068] The pump 532 further comprises a valve 583 that operates

in conjunction with the arresting mechanism 590. For example,

when the electromagnet 596 is activated, the valve 583 is opened

to allow fluid to move through the pump 532. Similarly, when

the electromagnet 596 is deactivated, the valve 583 is closed to

prevent excess fluid from exiting the pump 532.

[0069] Turning now to FIG. 6 (with reference to the gastric

banding system 200 in FIG. 2), a method for operating the

gastric banding system 200, according to an embodiment, is now

disclosed. At step 605, the gastric banding system 200 is

implanted in a patient. At some point, a physician determines



that the gastric band 205 needs to be adjusted (step 610) , and

whether or not the gastric band 205 needs to be inflated or

deflated (Step 615) .

[0070] If the gastric band 205 needs to be inflated with an

increase in the fluid in the gastric band 205 (step 620) , the

remote transmitter 260 is utilized to send a first telemetric

signal to open the filling valve 230 (step 625) . Opening the

filling valve 230 allows an amount of stored potential energy in

the potential energy storage device 210 to be released (step

630) , and the amount of the stored potential energy causes fluid

to move from the filling reservoir 220 to the gastric band 205

(step 635) . The remote transmitter 260 is then utilized to read

the flow meter 235 using a second telemetric signal to determine

that an appropriate amount of fluid has entered the gastric band

205 (step 640) . When the gastric band 205 is sufficiently

inflated, a third telemetric signal is transmitted from the

remote transmitter 260 in order to close the filling valve 230

(step 645) .

[0071] If the gastric band 205 needs to be deflated with a

decrease in the fluid in the gastric band 205 (step 650) , the

remote transmitter 260 is utilized to send a fourth telemetric

signal to open the draining valve 240 (step 655) . Opening the

draining valve 240 allows an amount of stored energy (e.g., in

the form of potential energy and/or vacuum pressure) to be

utilized (step 660) , to move an amount of fluid from the gastric

band 205 to the draining reservoir 250 (step 665) . The remote

transmitter 260 is then utilized to read the flow meter 245

using a fifth telemetric signal to determine that an appropriate

amount of fluid has been removed from the gastric band 205 (step

670) . When the gastric band 205 is sufficiently deflated, a

sixth telemetric signal is transmitted from the remote

transmitter 260 in order to close the draining valve 240 (step

675) .



[0072] As long as the stored potential energy remains in the

gastric banding system 205, the above process may be repeated as

often as the physician deems necessary to appropriately adjust

the gastric band 205. Additionally, such adjustments may be

made without invasive injections utilized in existing gastric

banding systems. Furthermore, such adjustments may be made with

reduced power output from the remote transmitter 260 when

compared with existing gastric banding systems that drive the

implanted pumps with inductive power.

[0073] It should be understood that "first telemetric signal,"

"second telemetric signal," etc. are used to distinguish between

different communications with remote transmitter 260. These

different communications may nonetheless all be on the same or

different frequencies and may emanate from the same or different

antennas. Further, the telemetric signals may be a continuous

signal, and different time periods of the continuous signal may

be referred to as the "first," "second," etc. telemetric signal.

[0074] Unless otherwise indicated, all numbers expressing

quantities of ingredients, volumes of fluids, and so forth used

in the specification and claims are to be understood as being

modified in all instances by the term "about." Accordingly,

unless indicated to the contrary, the numerical parameters set

forth in the specification and attached claims are

approximations that may vary depending upon the desired

properties sought to be obtained by the present invention. At

the very least, and not as an attempt to limit the application

of the doctrine of equivalents to the scope of the claims, each

numerical parameter should at least be construed in light of the

number of reported significant digits and by applying ordinary

rounding techniques. Notwithstanding that the numerical ranges

and parameters setting forth the broad scope of the present

invention are approximations, the numerical values set forth in

the specific examples are reported as precisely as possible.



Any numerical value, however, inherently contains certain errors

necessarily resulting from the standard deviation found in their

respective testing measurements.

[0075] The terms "a, " "an, " "the" and similar referents used in

the context of describing the present invention (especially in

the context of the following claims) are to be construed to

cover both the singular and the plural, unless otherwise

indicated herein or clearly contradicted by context. Recitation

of ranges of values herein is merely intended to serve as a

shorthand method of referring individually to each separate

value falling within the range. Unless otherwise indicated

herein, each individual value is incorporated into the

specification as if it were individually recited herein. All

methods described herein can be performed in any suitable order

unless otherwise indicated herein or otherwise clearly

contradicted by context. The use of any and all examples, or

exemplary language (e.g., "such as") provided herein is intended

merely to better illuminate the present invention and does not

pose a limitation on the scope of the present invention

otherwise claimed. No language in the specification should be

construed as indicating any non-claimed element essential to the

practice of the present invention.

[0076] Groupings of alternative elements or embodiments of the

invention disclosed herein are not to be construed as

limitations. Each group member may be referred to and claimed

individually or in any combination with other members of the

group or other elements found herein. It is anticipated that

one or more members of a group may be included in, or deleted

from, a group for reasons of convenience and/or patentability.

When any such inclusion or deletion occurs, the specification is

deemed to contain the group as modified thus fulfilling the

written description of all Markush groups used in the appended

claims .



[0077] Certain embodiments of this invention are described

herein, including the best mode known to the inventors for

carrying out the invention. Of course, variations on these

described embodiments will become apparent to those of ordinary

skill in the art upon reading the foregoing description. The

inventor expects skilled artisans to employ such variations as

appropriate, and the inventors intend for the invention to be

practiced otherwise than specifically described herein.

Accordingly, this invention includes all modifications and

equivalents of the subject matter recited in the claims appended

hereto as permitted by applicable law. Moreover, any

combination of the above-described elements in all possible

variations thereof is encompassed by the invention unless

otherwise indicated herein or otherwise clearly contradicted by

context .

[0078] Furthermore, certain references have been made to patents

and printed publications throughout this specification. Each of

the above-cited references and printed publications are

individually incorporated herein by reference in their entirety.

[0079] Specific embodiments disclosed herein may be further

limited in the claims using consisting of or and consisting

essentially of language. When used in the claims, whether as

filed or added per amendment, the transition term "consisting

of" excludes any element, step, or ingredient not specified in

the claims. The transition term "consisting essentially of"

limits the scope of a claim to the specified materials or steps

and those that do not materially affect the basic and novel

characteristic (s) . Embodiments of the invention so claimed are

inherently or expressly described and enabled herein.

[0080] In closing, it is to be understood that the embodiments

of the present invention disclosed herein are illustrative of

the principles of the present invention. Other modifications

that may be employed are within the scope of the present



invention. Thus, by way of example, but not of limitation,

alternative configurations of the present invention may be

utilized in accordance with the teachings herein. Accordingly,

the present invention is not limited to that precisely as shown

and described.



CLAIMS

WHAT I S CLAIMED I S :

1 . An implantable device that uses potential energy to

facilitate the movement of fluid to an inflatable portion of a

gastric band, the implantable device comprising:

a filling reservoir for holding the fluid;

a first device operatively coupled to the filling

reservoir, wherein the first device comprises stored potential

energy that facilitates moving an amount of the fluid to the

inflatable portion of the gastric band; and

a filling valve coupled between the filling reservoir and

the gastric band, the filling valve being open or closed based

on a first telemetric signal received from a remote transmitter,

and when the filling valve is open, a portion of the stored

potential energy is released causing the amount of the fluid to

move from the filling reservoir into the inflatable portion of

the gastric band, and when the filling valve is closed, a

remaining amount of the stored potential energy remains stored

in the first device.

2 . The implantable device of Claim 1 , wherein the first device

is selected from a group consisting of a balloon, a peristaltic

pump, a piston, a plunger, a compression spring, an extension

spring, and combinations thereof.

3 . The implantable device of Claim 1 , further comprising:

a draining reservoir; and

a draining valve coupled between the draining reservoir and

the gastric band, the draining valve being open or closed based

on a second telemetric signal received from the remote

transmitter, and when the draining valve is open, a portion of

the fluid in the inflatable portion of the gastric band moves

into the draining reservoir.



4 . The implantable device of Claim 1 , wherein the filling

reservoir is selected from a group consisting of a syringe-

plunger type reservoir, an expandable balloon type reservoir,

and combinations thereof.

5 . The implantable device of Claim 1 , further comprising a

flow meter, coupled to the filling valve, for determining the

amount of the fluid moving into the inflatable portion of the

gastric band.

6 . The implantable device of Claim 1 , wherein the remote

transmitter transmits the first telemetric signal to the filling

valve, the first telemetric signal having data to control the

opening or closing of the filling valve.

7 . The implantable device of Claim 3 , wherein the filling

valve and the draining valve are selected from a group

consisting of a piezoelectric valve, a solenoid valve, and

combinations thereof.

8 . The implantable device of Claim 3 , wherein the filling

valve and the draining valve are powered by inductive powering

signals received from the remote transmitter.

9 . The implantable device of Claim 1 , wherein the fluid is an

incompressible fluid.

10. The implantable device of Claim 9 , wherein the

incompressible fluid is a saline solution.

11. The implantable device of Claim 3 , wherein the remote

transmitter transmits the second telemetric signal to the

draining valve, the second telemetric signal having data to

control the opening or closing of the draining valve.



12. The implantable device of Claim 1 , wherein the remote

transmitter is not implantable into a body of a mammal.

13. The implantable device of Claim 3 , further comprising:

a sealed chamber that includes the filling reservoir and

the draining reservoir; and

a piston disposed between the filling reservoir and the

draining reservoir and between a filling end of the sealed

chamber and a draining end of the sealed chamber, wherein the

filling valve is coupled to the filling end and the draining

valve is coupled to the draining end, wherein the piston moves

toward the filling end of the sealed chamber in response to the

portion of the stored potential energy being released, and

wherein the volume of the filling reservoir and the volume of

the draining reservoir change as the piston moves in the sealed

chamber .

14. The implantable device of Claim 13, wherein a vacuum

pressure is generated in the draining reservoir in response to

the piston moving toward the filling end of the sealed chamber,

and wherein the vacuum pressure causes a draining amount of the

fluid to be removed from the gastric band when the draining

valve is open, wherein the draining amount of the fluid moves

into the draining reservoir from the gastric band.

15. The implantable device of Claim 3 , further comprising:

a filling chamber comprising the filling reservoir and a

filling pressure section, wherein a filling piston separates the

filling reservoir and the filling pressure section;

a draining chamber comprising the draining reservoir and a

draining pressure section, wherein a draining piston separates

the draining reservoir and the draining pressure section; and



a pressure port connecting the filling chamber and the

draining chamber.

16. The implantable device of Claim 15, wherein the first

device is operatively coupled to the filling piston, wherein the

filling chamber is sealed such that the filling piston cannot

move unless the filling valve is open, and when the filling

valve is open, the filling piston moves from a first position to

a second position in response to the portion of the stored

potential energy being released, wherein the amount of the fluid

includes a volume of the fluid displaced when the filling piston

moves from the first position to the second position.

17. The implantable device of Claim 16, wherein the pressure

port facilitates equalizing a pressure in the filling pressure

section and the draining pressure section, and wherein the

draining chamber is sealed such that the draining piston cannot

move unless the draining valve is open.

18. The implantable device of Claim 17, wherein a vacuum

pressure is generated in the filling pressure section and in the

draining pressure section when the filling piston moves from the

first position to the second position, and wherein the vacuum

pressure exerts a draining force on the draining piston.

19. The implantable device of Claim 18, wherein the draining

piston moves from a third position to a fourth position when the

draining valve is open in response to the vacuum pressure

exerting the draining force on the draining piston, and wherein

a draining amount of the fluid is removed from the gastric band

when the draining piston moves from the third position to the

fourth position.



20. The implantable device of claim 19, wherein the filling

valve and the draining valve are alternately opened and closed

until substantially all of the fluid in the filling reservoir

has moved to the draining reservoir, which represents and end-

of-life condition of the implantable device.

21. The implantable device of Claim 3 , wherein the filling

valve comprises a filling peristaltic pump operatively coupled

to the filling reservoir and the gastric band, and wherein the

draining valve comprises a draining peristaltic pump operatively

coupled to the gastric band and the draining reservoir.

22. The implantable device of Claim 21, wherein the first

device is disposed within the filling peristaltic pump, and

wherein the filling peristaltic pump comprises an arresting

mechanism.

23. The implantable device of Claim 22, wherein the first

device releases the portion of the stored potential energy in

response to the arresting mechanism being deactivated.

24. The implantable device of Claim 21, wherein the filling

reservoir comprises a deflatable reservoir.

25. The implantable device of Claim 21, wherein the draining

reservoir comprises a mammal body.

26. An implantable device, comprising:

a reservoir containing a fluid for filling an inflatable

portion of a gastric band;

a device coupled to the reservoir, wherein the device

comprises stored potential energy having a first state and a

second state, wherein the first state represents a higher level



of potential energy and the second state represents a lower

level of potential energy; and

a filling valve coupled between the reservoir and the

gastric band, wherein the filling valve is configured to be

opened in response to a first telemetric signal, wherein the

stored potential energy is configured to decrease from the first

state to the second state in response to the filling valve being

opened, and wherein a filling amount of the fluid is configured

to be moved from the reservoir to the gastric band in response

to the stored potential energy decreasing from the first state

to the second state.

27. The implantable device of Claim 26, further comprising:

a draining valve operatively coupled to the gastric band

for removing a draining amount of the fluid from the gastric

band; and

a draining reservoir coupled to the draining valve for

receiving the draining amount of the fluid in response to the

draining valve being opened, wherein the stored potential energy

remains in the second state in response to the draining valve

being opened.

28. A method for adjusting an inflatable gastric band of a

gastric banding system, comprising:

opening a filling valve of the gastric banding system using

a first telemetric signal;

releasing an amount of stored potential energy in a device

coupled to a filling reservoir of the gastric banding system;

moving a filling amount of fluid from the filling reservoir

to the inflatable gastric band in response to the releasing the

amount of the stored potential energy;

reading a flow meter using a second telemetric signal to

determine the filling amount has been moved into the inflatable

gastric band; and



closing the filling valve using a third telemetric signal.

29. The method of Claim 28, further comprising:

opening a draining valve of the gastric banding system

using a fourth telemetric signal;

utilizing an amount of stored energy to move a draining

amount of fluid from the inflatable gastric band to the draining

reservoir ;

reading the flow meter using a fifth telemetric signal to

determine the draining amount has been moved out of the

inflatable gastric band; and

closing the draining valve using a sixth telemetric signal.

30. An implantable device that uses potential energy to

facilitate the movement of fluid to an inflatable portion of a

gastric band, the implantable device comprising:

a chamber comprising a reservoir for holding the fluid;

a device positioned within the chamber and having stored

potential energy to expand from a first size to a second size;

and

an gastric band inlet valve coupled between the reservoir

and the gastric band, the gastric band inlet valve being open or

closed based on a first telemetric signal received from a remote

transmitter, and when the gastric band inlet valve is open, the

stored potential energy is released causing the device to expand

from the first size to the second size resulting in a portion of

the fluid being removed from the reservoir and being moved into

the inflatable portion of the gastric band, and when the gastric

band inlet valve is closed, the device does not expand.

31. The implantable device of Claim 30, further comprising a

pouch disposed within the reservoir, wherein the fluid is

disposed within the pouch.



32. The implantable device of Claim 30, further comprising a

second device positioned within a draining reservoir and having

stored potential energy to move from a first position within the

draining reservoir to a second position within the draining

reservoir .

33. The implantable device of Claim 32, wherein the second

device is selected from a group consisting of a balloon, a

peristaltic pump, a piston, a plunger, a compression spring, an

extension spring, and combinations thereof.

3 . An implantable device that uses potential energy to

facilitate the movement of fluid to an inflatable portion of a

gastric band, the implantable device comprising:

a filling reservoir for holding the fluid, wherein a volume

of the filling reservoir is approximately 10 mL;

a spring operatively coupled to the filling reservoir,

wherein the spring comprises stored potential energy that

facilitates moving an amount of the fluid to the inflatable

portion of the gastric band;

a filling valve coupled between the filling reservoir and

the gastric band, the filling valve being open or closed based

on a first telemetric signal received from a remote transmitter,

and when the filling valve is open, a portion of the stored

potential energy is released causing the amount of the fluid to

move from the filling reservoir into the inflatable portion of

the gastric band, and when the filling valve is closed, a

remaining amount of the stored potential energy remains stored

in the spring;

a draining reservoir;

a draining valve coupled between the draining reservoir and

the gastric band, the draining valve being open or closed based

on a second telemetric signal received from the remote

transmitter, and when the draining valve is open, a portion of



the fluid in the inflatable portion of the gastric band moves

into the draining reservoir;

a flow meter for determining the amount of the fluid moving

into or out of the inflatable portion of the gastric band;

a junction box comprising the filling valve, the draining

valve, and the flow meter;

a hermetically sealed chamber that includes the filling

reservoir and the draining reservoir; and

a piston disposed between the filling reservoir and the

draining reservoir and between a filling end of the hermetically

sealed chamber and a draining end of the hermetically sealed

chamber, wherein the spring is coupled to the piston, wherein

the filling valve is coupled to the filling end and the draining

valve is coupled to the draining end, wherein the piston moves

toward the filling end of the hermetically sealed chamber in

response to the portion of the stored potential energy being

released, and wherein the volume of the filling reservoir and

the volume of the draining reservoir change as the piston moves

in the hermetically sealed chamber.

35. The implantable device of Claim 34, wherein the filling

valve and the draining valve are selected from a group

consisting of a piezoelectric valve, a solenoid valve, and

combinations thereof.

36. The implantable device of Claim 34, wherein the filling

valve and the draining valve are powered by inductive powering

signals received from the remote transmitter.

37. The implantable device of Claim 34, further comprising a

pouch disposed within the filling reservoir, wherein the fluid

is disposed within the pouch.



38. The implantable device of Claim 34, wherein a vacuum

pressure is generated in the draining reservoir in response to

the piston moving toward the filling end of the hermetically

sealed chamber, and wherein the vacuum pressure causes a

draining amount of the fluid to be removed from the gastric band

when the draining valve is open, wherein the draining amount of

the fluid moves into the draining reservoir from the gastric

band .

39. An implantable device that uses potential energy to

facilitate the movement of fluid to an inflatable portion of a

gastric band, the implantable device comprising:

a filling reservoir for holding the fluid;

a spring operatively coupled to the filling reservoir,

wherein the spring comprises stored potential energy that

facilitates moving an amount of the fluid to the inflatable

portion of the gastric band;

a filling valve coupled between the filling reservoir and

the gastric band, the filling valve being open or closed based

on a first telemetric signal received from a remote transmitter,

and when the filling valve is open, a portion of the stored

potential energy is released causing the amount of the fluid to

move from the filling reservoir into the inflatable portion of

the gastric band, and when the filling valve is closed, a

remaining amount of the stored potential energy remains stored

in the spring;

a filling chamber comprising the filling reservoir and a

filling pressure section;

a filling piston separating the filling reservoir and the

filling pressure section;

a draining chamber comprising the draining reservoir and a

draining pressure section;

a draining piston separating the draining reservoir and the

draining pressure section;



a pressure port connecting the filling chamber and the

draining chamber, wherein the spring is operatively coupled to

the filling piston, wherein the filling chamber is sealed such

that the filling piston cannot move unless the filling valve is

open, and when the filling valve is open, the filling piston

moves from a first position to a second position in response to

the portion of the stored potential energy being released,

wherein the amount of the fluid includes a volume of the fluid

displaced when the filling piston moves from the first position

to the second position;

a draining valve coupled between the draining reservoir and

the gastric band, the draining valve being open or closed based

on a second telemetric signal received from the remote

transmitter, and when the draining valve is open, a portion of

the fluid in the inflatable portion of the gastric band moves

into the draining reservoir;

a flow meter for determining the amount of the fluid moving

into or out of the inflatable portion of the gastric band;

a junction box comprising the filling valve, the draining

valve, and the flow meter; and

a fluid port for filling the filling reservoir with the

fluid causing an increase in the stored potential energy of the

spring .

40. The implantable device of Claim 39, further comprising a

second spring positioned within the draining reservoir and

having second stored potential energy to move from a first

position within the draining reservoir to a second position

within the draining reservoir.

41. The implantable device of Claim 39, wherein the pressure

port facilitates equalizing a pressure in the filling pressure

section and the draining pressure section, and wherein the



draining chamber is sealed such that the draining piston cannot

move unless the draining valve is open.

42. The implantable device of Claim 41, wherein a vacuum

pressure is generated in the filling pressure section and in the

draining pressure section when the filling piston moves from the

first position to the second position, and wherein the vacuum

pressure exerts a draining force on the draining piston.

43. The implantable device of Claim 42, wherein the draining

piston moves from a third position to a fourth position when the

draining valve is open in response to the vacuum pressure

exerting the draining force on the draining piston, and wherein

a draining amount of the fluid is removed from the gastric band

when the draining piston moves from the third position to the

fourth position.

44. An implantable device that uses potential energy to

facilitate the movement of fluid to an inflatable portion of a

gastric band, the implantable device comprising:

a filling reservoir for holding the fluid;

a junction box coupled to the filling reservoir;

a flow meter disposed in the junction box, wherein the flow

meter determines an amount of the fluid moving into or out of

the inflatable portion of the gastric band;

a filling peristaltic pump coupled to the filling reservoir

and the flow meter, wherein the filling peristaltic pump is

disposed in the junction box, the filling peristaltic pump

comprising :

a roller barrel configured to rotate, the roller

barrel comprising a roller;

a co-axial compression arc;

a flexible tubing located between the roller barrel

and the co-axial compression arc;



a locking bar configured to abut the roller to prevent

the roller barrel from rotating;

an electromagnet that draws the locking bar away from

the roller barrel and toward the electromagnet when the

electromagnet is activated;

a first spiral spring comprising first stored

potential energy, the first spiral spring releasing a

portion of the first stored potential to cause the roller

barrel to rotate when the locking bar retracts from the

roller barrel, wherein the roller facilitates moving the

amount of the fluid to the inflatable portion of the

gastric band; and

a filling valve coupled between the filling reservoir

and the gastric band, the filling valve being open or

closed based on a first telemetric signal received from a

remote transmitter, and when the filling valve is open, the

portion of the first stored potential energy is released

causing the amount of the fluid to move from the filling

reservoir into the inflatable portion of the gastric band,

and when the filling valve is closed, a remaining amount of

the first stored potential energy remains stored in the

first spiral spring;

a draining reservoir; and

a draining peristaltic pump coupled to the draining

reservoir, the gastric band, and the flow meter, wherein the

draining peristaltic pump is disposed in the junction box, the

draining peristaltic pump comprising:

a second spiral spring comprising second stored

potential energy to facilitate moving a draining amount of

fluid out of the gastric band; and

a draining valve coupled between the draining

reservoir and the gastric band, the draining valve being

open or closed based on a second telemetric signal received

from the remote transmitter, and when the draining valve is



open, the draining amount of the fluid in the inflatable

portion of the gastric band moves into the draining

reservoir .

45. The implantable device of Claim 44, wherein the filling

reservoir comprises a deflatable reservoir.

46. The implantable device of Claim 44, wherein the draining

peristaltic pump comprises a draining arresting mechanism that

releases a portion of the second stored potential energy in

response to the draining arresting mechanism being deactivated.
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