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(57) ABSTRACT 

Devices and methods for treating obesity are provided. More 
particularly, intragastric devices and methods of fabricating, 
deploying, inflating, locating, tracking, monitoring, deflat 
ing, and retrieving the same are provided. 
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SYSTEMS AND METHODS FOR LOCATING 
AND/OR CHARACTERIZING 
INTRAGASTRIC DEVICES 

INCORPORATION BY REFERENCE TO 
RELATED APPLICATIONS 

0001. Any and all priority claims identified in the Appli 
cation Data Sheet, or any correction thereto, are hereby incor 
porated by reference under 37 CFR 1.57. This application is 
a continuation of U.S. application Ser. No. 14/407,923, filed 
Dec. 12, 2014, which is the national stage of PCT Interna 
tional Application No. PCT/US14/68458, filed Dec. 3, 2014, 
which claims priority to U.S. Provisional Application No. 
61/911,958, filed Dec. 4, 2013, and to U.S. Provisional Appli 
cation No. 62/062,081, filed Oct. 9, 2014. Each of the afore 
mentioned applications is incorporated by reference herein in 
its entirety, and each is hereby expressly made a part of this 
specification. 

FIELD 

0002 Devices and methods for treating obesity are pro 
vided. More particularly, intragastric devices and methods of 
fabricating, deploying, inflating, locating, tracking, monitor 
ing, deflating, and retrieving the same are provided. 

BACKGROUND 

0003) Obesity is a major health problem in developed 
countries. Obesity puts you at greater risk of developing high 
blood pressure, diabetes and many other serious health prob 
lems. In the United States, the complications of being over 
weight or obese are estimated to affect nearly one in three 
American adults, with an annual medical cost of over S80 
billion and, including indirect costs such as lost wages, a total 
annual economic cost of over S120 billion. Except for rare 
pathological conditions, weight gain is directly correlated to 
overeating. 
0004 Noninvasive methods for reducing weight include 
increasing metabolic activity to burn calories and/or reducing 
caloric intake, either by modifying behavior or with pharma 
cological intervention to reduce the desire to eat. Other meth 
ods include Surgery to reduce the stomach’s Volume, banding 
to limit the size of the stoma, and intragastric devices that 
reduce the desire to eat by occupying space in the stomach. 
0005 Intragastric volume-occupying devices provide the 
patient a feeling of Satiety after having eaten only small 
amounts of food. Thus, the caloric intake is diminished while 
the person is satisfied with a feeling of fullness. Currently 
available Volume-occupying devices have many shortcom 
ings. For example, complex gastric procedures are required to 
insert Some devices. 
0006 U.S. Pat. No. 4,133,315, the contents of which are 
incorporated herein by reference in their entirety, discloses an 
apparatus for reducing obesity comprising an inflatable, elas 
tomeric bag and tube combination. The bag can be inserted 
into the patient’s stomach by Swallowing. The end of the 
attached tube distal to the bag remains in the patient’s mouth. 
A second tube is Snaked through the nasal cavity and into the 
patient’s mouth. The tube ends located in the patient’s mouth 
are connected to form a continuous tube for fluid communi 
cation through the patient’s nose to the bag. Alternatively, the 
bag can be implanted by a gastric procedure. The bag is 
inflated through the tube to a desired degree before the patient 
eats so that the desire for food is reduced. After the patient has 
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eaten, the bag is deflated. The tube extends out of the patients 
nose or abdominal cavity throughout the course of treatment. 
0007 U.S. Pat. Nos. 5,259,399, 5,234,454 and 6,454,785, 
the contents of which are incorporated herein by reference in 
their entirety, disclose intragastric Volume-occupying devices 
for weight control that must be implanted Surgically. 
0008 U.S. Pat. Nos. 4,416.267, 4,485,805, 4,607,618, 
4,694,827, 4,723,547, 4,739,758, and 4,899,747 and Euro 
pean Patent No. 246.999, the contents of which are incorpo 
rated herein by reference in their entirety, relate to intragas 
tric, Volume-occupying devices for weight control that can be 
inserted endoscopically. Of these, U.S. Pat. Nos. 4,416.267, 
4,694,827, 4,739,758 and 4,899,747, the contents of which 
are incorporated herein by reference in their entirety relate to 
balloons whose Surface is contoured in a certain way to 
achieve a desired end. In U.S. Pat. Nos. 4,416.267 and 4,694, 
827, the contents of which are incorporated herein by refer 
ence in their entirety, the balloon is torus-shaped with a flared 
central opening to facilitate passage of Solids and liquids 
through the stomach cavity. The balloon of U.S. Pat. No. 
4,694.827, the contents of which are incorporated herein by 
reference in their entirety, has a plurality of smooth-surfaced 
convex protrusions. The protrusions reduce the amount of 
Surface area which contacts the stomach wall, thereby reduc 
ing the deleterious effects resulting from excessive contact 
with the gastric mucosa. The protrusions also define channels 
between the balloon and stomach wall through which solids 
and liquids may pass. The balloon of U.S. Pat. No. 4,739,758, 
the contents of which are incorporated herein by reference in 
their entirety, has blisters on its periphery that prevent it from 
seating tightly against the cardia or pylorus. 
0009. The balloons of U.S. Pat. Nos. 4,899,747 and 4,694, 
827, the contents of which are incorporated herein by refer 
ence in their entirety, are inserted by pushing the deflated 
balloon and releasably attached tubing down a gastric tube. 
U.S. Pat. No. 4,723.547, the contents of which are incorpo 
rated herein by reference in their entirety discloses a specially 
adapted insertion catheter for positioning its balloon. In U.S. 
Pat. No. 4,739,758, the contents of which are incorporated 
herein by reference in their entirety, the filler tube effects 
insertion of the balloon. In U.S. Pat. No. 4,485,805, the con 
tents of which are incorporated herein by reference in their 
entirety, the balloonis inserted into a finger cotthat is attached 
by string to the end of a conventional gastric tube that is 
inserted down the patient’s throat. The balloon of European 
Patent No. 246.999 is inserted using a gastroscope with inte 
gral forceps. 
0010. In U.S. Pat. Nos. 4416,267, 4,485,805, 4,694,827, 
4,739,758, and 4,899,747 and European Patent No. 246.999, 
the contents of which are incorporated herein by reference in 
their entirety, the balloon is inflated with a fluid from a tube 
extending down from the patient’s mouth. In these patents, 
the balloon also is provided with a self-sealing hole (U.S. Pat. 
No. 4,694.827, the contents of which are incorporated herein 
by reference in their entirety), injection site (U.S. Pat. Nos. 
4,416.267 and 4,899.747, the contents of which are incorpo 
rated herein by reference in their entirety), self-sealing fill 
valve (U.S. Pat. No. 4,485,805, the contents of which are 
incorporated herein by reference in their entirety), self-clos 
ing valve (European Patent No. 246.999, the contents of 
which are incorporated herein by reference in their entirety) 
or duck-billed valve (U.S. Pat. No. 4,739,758, the contents of 
which are incorporated herein by reference in their entirety). 
U.S. Pat. No. 4,723.547, the contents of which are incorpo 



US 2016/0058322 A1 

rated herein by reference in their entirety, uses an elongated 
thick plug and the balloon is filled by inserting a needle 
attached to an air source through the plug. 
0011 U.S. Pat. No. 4,607,618, the contents of which are 
incorporated herein by reference in their entirety, describes a 
collapsible appliance formed of semi-rigid skeleton members 
joined to form a collapsible hollow structure. The appliance is 
not inflatable. It is endoscopically inserted into the stomach 
using an especially adapted bougie having an ejector rod to 
release the collapsed appliance. Once released, the appliance 
returns to its greater relaxed size and shape. 
0012 U.S. Pat. No. 5,129,915, the contents of which are 
incorporated herein by reference in their entirety, relates to an 
intragastric balloon that is intended to be swallowed and that 
inflates automatically under the effect of temperature. Three 
ways that an intragastric balloon might be inflated by a 
change intemperature are discussed. A composition compris 
ing a solid acid and non-toxic carbonate or bicarbonate is 
separated from water by a coating of chocolate, cocoa paste or 
cocoa butter that melts at body temperature. Alternatively, 
citric acid and an alkaline bicarbonate coated with non-toxic 
Vegetable or animal fat melting at body temperature and 
which placed in the presence of water, can produce the same 
result. Lastly, the Solid acid and non-toxic carbonate orbicar 
bonate are isolated from water by an isolation pouch of low 
strength synthetic material which it will suffice to break 
immediately before swallowing the bladder. Breaking the 
isolation pouches causes the acid, carbonate or bicarbonate 
and water to mix and the balloon to begin to expand imme 
diately. A drawback of thermal triggering of inflation is that it 
does not afford the degree of control and reproducibility of 
the timing of inflation that is desirable and necessary in a safe 
self-inflating intragastric balloon. 
0013. After swallowing, food and oral medicaments typi 
cally reach a patient's stomach in under a minute. Food is 
retained in the stomach on average from one to three hours. 
However, the residence time is highly variable and dependent 
upon Such factors as the fasting or fed state of the patient. 
Accordingly, propertiming of inflation of an intragastric bal 
loon is a factor in Successful deployment of the intragastric 
devices of various embodiments. Timing is selected to avoid 
premature inflation in the esophagus that could lead to an 
esophageal obstruction or belated inflation that could lead to 
intestinal obstruction. 

0014 Methods for verifying that the intragastric device is 
in the stomach are useful in that they do not rely on mere 
timing after administration of the intragastric device. Verifi 
cation of location can be done with radiography. After a 
patient Swallows an encapsulated balloon, radiography can be 
done to ensure the balloon is in the stomachafter Swallowing, 
with the encapsulated balloon visualized by a radio-opaque 
marker. Radiographic techniques include X-ray or fluoros 
copy techniques that provide real-time images of the balloon 
using radiation. However, radiation may be harmful to the 
body if prolonged or administered in high doses. While fluo 
roscopy typically uses low doses of radiation, repeated use 
may create a risk of harm to a patient. Further, there is the risk 
of accidental administration of too high of a dose to a patient. 
00.15 Electromagnetic-based systems and methods pro 
vide advantages over, e.g., radiography. Electromagnetism 
refers generally to the magnetic fields corresponding to elec 
tric currents. A current may be induced in a conducting mate 
rial by the presence of a magnetic field. A magnetic field may 
also be induced by the presence of a current running through 
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a conductive material. Electromagnetism has been used in 
many different contexts, and it presents advantages when 
used in the intragastric device locating and characterizing 
COInteXt. 

0016 Voltage-based systems and methods also provide 
advantages over e.g., radiography. Voltages are created when 
the electric potential of one point is different from that of 
another point. Voltage has been used in many different con 
texts, and it presents advantages when used in the intragastric 
device locating and characterizing context. 
0017 U.S. Pat. No. 8,858,432, the contents of which are 
incorporated herein by reference in their entirety, discloses 
ingestible markers incorporating a signal generating circuit. 
The ingestible event marker systems include an ingestible 
event marker (IEM) and a personal signal receiver. The IEM 
includes an identifier, Such as a physiologically acceptable 
carrier, that is activated upon contact with a target internal 
physiological site of a body, such as digestive tract internal 
target site. The personal signal receiver is configured to be 
associated with a physiological location, e.g., inside of or on 
the body, and to receive a signal the IEM. During use, the IEM 
broadcasts a signal which is received by the personal signal 
receiver. 

0018 U.S. Pat. No. 8,836,513, the contents of which are 
incorporated herein by reference in their entirety, describes a 
system having an ingestible product indicating that it has been 
consumed. The system includes a conductive element, an 
electronic component, and a partial power source in the form 
of dissimilar materials. Upon contact with a conducting fluid, 
a Voltage potential is created and the power source is com 
pleted, which activates the system. The electronic component 
controls the conductance between the dissimilar materials to 
produce a unique current signature. The system can be asso 
ciated with food and communicate data about ingestion of 
food material to a receiver. 

00.19 U.S. Pat. No. 8,847,766, the contents of which are 
incorporated herein by reference in their entirety, describes a 
system for physical delivery of a pharmaceutical agent. The 
system includes an identifier that transmits a conductive sig 
nal and consumable electrodes formed of dissimilar materi 
als. The electrodes are configured to both generate a Voltage 
to energize the identifier and transmit the conductive signal to 
the body when the first and second electrodes contact the 
bodily fluid. 
0020. Ultrasound-based systems and methods also pro 
vide advantages over, e.g., radiology. Ultrasound is an oscil 
lating Sound pressure wave with a frequency greater than the 
upper limit of the human hearing range. Ultrasound is thus not 
separated from normal (audible) sound based on differences 
in physical properties, only the fact that humans cannot hear 
it. Although this limit varies from person to person, it is 
approximately 20 kilohertz (20,000 hertz) in healthy, young 
adults. Ultrasound devices operate with frequencies from 20 
kHz up to several gigahertz. 
0021. Ultrasonic devices may be used to detect objects and 
measure distances. Ultrasonic imaging (Sonography) is used 
in both veterinary medicine and human medicine. In the non 
destructive testing of products and structures, ultrasound is 
used to detect invisible flaws. Industrially, ultrasound is used 
for cleaning and for mixing, and to accelerate chemical pro 
cesses. Animals such as bats and porpoises use ultrasound for 
locating prey and obstacles. 
0022 Ultrasonics is the application of ultrasound. Ultra 
Sound can be used for medical imaging, detection, measure 
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ment and cleaning. At higher power levels, ultrasonics is 
useful for changing the chemical properties of Substances. 
0023 Medical sonography (ultrasonography) is an ultra 
Sound-based diagnostic medical imaging technique used to 
visualize muscles, tendons, and many internal organs, to cap 
ture their size, structure and any pathological lesions with real 
time tomographic images. Ultrasound has been used by radi 
ologists and Sonographers to image the human body for at 
least 50 years and has become a widely used diagnostic tool. 
The technology is relatively inexpensive and portable, espe 
cially when compared with other techniques, such as mag 
netic resonance imaging (MRI) and computed tomography 
(CT). Ultrasound is also used to visualize fetuses during 
routine and emergency prenatal care. Such diagnostic appli 
cations used during pregnancy are referred to as obstetric 
Sonography. As currently applied in the medical field, prop 
erly performed ultrasound poses no known risks to the 
patient. Sonography does not use ionizing radiation, and the 
power levels used for imaging are too low to cause adverse 
heating or pressure effects in tissue. 
0024 Ultrasound is also increasingly being used intrauma 
and first aid cases, with emergency ultrasound becoming a 
staple of most EMT response teams. Furthermore, ultrasound 
is used in remote diagnosis cases where teleconsultation is 
required. Such as Scientific experiments in space or mobile 
sports team diagnosis. Ultrasounds are also useful in the 
detection of pelvic abnormalities and can involve techniques 
known as abdominal (transabdominal) ultrasound, vaginal 
(transvaginal or endovaginal) ultrasound in women, and also 
rectal (transrectal) ultrasound in men. 
0025 Ultrasound has been used in many different con 

texts, and it presents advantages when used in the intragastric 
device locating and characterizing context. 
0026. Medical imaging is employed to diagnose a large 
number of diseases. The oldest method, dye X-ray technol 
ogy, delivers high-resolution images within a short examina 
tion time; however, it has the disadvantage of exposing the 
patient to X-rays. Ultrasound imaging is a method of image 
acquisition that works without using radiation. With said 
ultrasound imaging, ultrasound signals are sent via an ultra 
Sound transducer into the object to be examined and a corre 
sponding control device receives the reflected ultrasound sig 
nals and processes the receive signals for imaging purposes. 
0027 U.S. Pat. No. 8,535,230, the contents of which are 
incorporated herein by reference in their entirety, describes an 
ultrasound device including an ultrasound transducer on a 
robotic arm to track an object as it moves. However, Such a 
system is incompatible with tracking a device inside the body. 
0028 U.S. Pat. No. 8,105,247, the contents of which are 
incorporated herein by reference in their entirety, describes 
use of ultrasonic transceivers to measure the size of a gastric 
banding device. However, that system is intended for a sta 
tionary gastric banding device and is not directly applicable to 
locating and characterizing a translating, rotating and trans 
forming intragastric device. 

SUMMARY 

0029. There remains a need for a device and method of 
locating and characterizing in vivo an intragastric balloon 
device that avoids exposure to radiation and 
0030. A free-floating or tethered intragastric volume-oc 
cupying device or devices that maintain Volume and/or inter 
nal pressure within a predetermined range overtime, or which 
undergoes a predetermined adjustment in Volume and/or 
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internal pressure over time, is disclosed. By maintaining a 
predetermined Volume and/or internal pressure, stresses on 
the device leading to a breach in structural integrity can be 
minimized, which prevents premature and/or uncontrolled 
deflation or other device failure. By undergoing a predeter 
mined adjustment in Volume and/or internal pressure over 
time, a preselected Volume profile can be obtained to accom 
modate changes in stomach size over the course of treatment 
with the device. The devices can be self-inflating (also 
referred to as automatic inflating) or inflatable (also referred 
to as manually inflating via a tether). 
0031 Volume-occupying devices and methods for manu 
facturing, deploying, inflating, tracking, locating, deflating 
and retrieving of such devices are provided. The devices and 
methods of the preferred embodiments may be employed for 
treating over weight and obese individuals. Methods employ 
ing the device of the preferred embodiments need not utilize 
invasive procedures, but rather the device may simply be 
swallowed by a patient, with or without a catheter attached. 
Once in the stomach of the patient, the device is inflated with 
a preselected fluid, e.g., a gas, liquid, vapor or mixtures 
thereof, to a preselected volume. Therefore, the use of one 
fluid. Such as a “gas, e.g., an initial fill gas, to describe the 
various embodiments herein, does not preclude the use of 
other fluids as well. Further, a “fluid such as an initial fill 
fluid, also includes a material or materials in the Solid, liquid, 
vapor, or gas phase that are incorporated within, mixed 
within, carried within or otherwise entrained in a fluid such as 
a gas or liquid. A fluid can comprise one substance, or mix 
tures of different Substances, and may be or include Saline, 
physiologically acceptable fluids or Substances, etc. as further 
described herein. The wall of the device is preselected for its 
particular fluid, e.g. gas, diffusion properties. Once in the in 
vivo environment, the gas(es) within the device diffuse out 
through the wall of the device, and gases diffuse into the 
device from the in vivo environment. By preselecting the 
device wall and gas(es) initially employed to inflate the 
device, taking into account diffusion properties of gases into 
the device from the in vivo environment, the volume and/or 
internal pressure of the device can be maintained within a 
preselected range, or can follow a preselected profile of Vol 
ume and/or pressure changes. After a predetermined time 
period, the device can be removed using endoscopic tools or 
will decrease in Volume or deflate so as to pass through the 
remainder of the patient’s digestive tract. 
0032) Inflation may be achieved by use of a removable 
catheter that initially remains in fluid contact with the device 
after it has been swallowed by the patient. Alternatively, 
inflation may be achieved by a self-inflation process, e.g., 
generation of gas in the device once it reaches the stomach by 
reaction of gas-generating components contained within the 
device upon Swallowing, or by introduction of one or more 
components in the gas generating process into the device by 
use of a removable catheter. 

0033. The volume-occupying subcomponent of devices 
may be formed by injection, blow or rotational molding of a 
flexible, gas-impermeable, biocompatible material. Such as, 
for example, polyurethane, nylon or polyethylene terephtha 
late. Materials that may be used to control the gas permeabil 
ity/impermeability of the Volume-occupying Subcomponent 
include, but are not limited to, silicon oxide (SiOx), gold or 
any noble metal, Saran, conformal coatings and the like, when 
it is desired to reduce permeability. To enhance gas-imper 
meable characteristics of the wall of the device, if desirable, 
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the Volume-occupying Subcomponent may be further coated 
with one or more gas-barrier compounds, or be formed of a 
Mylar polyester film coating or kelvalite, silver or aluminum 
as a metalized surface to provide a gas impermeable barrier. 
0034. In further embodiments, the device employs a deliv 
ery state in which the device is packaged Such that the device 
may be Swallowed while producing minimal discomfort to 
the patient. In a delivery state, the device may be packaged 
into a capsule. Alternatively, the device may be coated with a 
material operable to confine the device and facilitate swal 
lowing. Various techniques may also be employed to ease 
Swallowing of the device including, for example, wetting, 
temperature treating, lubricating, and treating with pharma 
ceuticals such as anesthetics. 
0035. The devices incorporate a tracking or visualization 
component or components that enable physicians to deter 
mine the location and/or orientation and/or state of the device 
within the patient's body using electromagnetic, magnetic, 
Voltaic, pH, and/or acoustic (e.g., ultrasonic) methods. The 
tracking or visualization component can be the balloon or a 
component thereof or therein, or an additional component 
added to or affixed to the balloon or a component thereof or 
therein, oran additional component having a property indica 
tive of placement of the balloon. 
0036. In some embodiments, tracking subcomponents 
may incorporate materials that emit electromagnetic energy. 
The device may be tracked and located using a complemen 
tary electromagnetic energy sensor that is responsive to the 
electromagnetic properties of the device. Such techniques 
may also be used to obtain certain device specific information 
and specifications while the device remains inside the 
patient’s body, including but not limited to device location, 
orientation, size or state as it travels inside the body. The 
electromagnetic-responsive sensor outside the body can 
detect and process information related to the electromagnetic 
energy relayed by the internal device, which energy may be 
reflected off, created by, or otherwise propagated from the 
intragastric device or materials or objects in or on the intra 
gastric device. This information can then be interpreted to 
identify the device's location, orientation, size and other 
attributes while still inside the body. An electromagnetic sys 
tem provides a simple, non-invasive and less harmful method 
of tracking, locating and characterizing intragastric devices. 
0037. In some embodiments, tracking subcomponents 
may incorporate materials that are responsive to ultrasonic or 
other acoustic energy. The device may be tracked and located 
using a complementary ultrasonic energy sensor that is 
responsive to the acoustic properties of the device. Such tech 
niques may also be used to obtain certain device specific 
information and specifications while the device remains 
inside the patient’s body, including but not limited to device 
location, orientation, size or state as it travels inside the body. 
The acoustically-responsive sensor outside the body can 
detect and process information related to the acoustic energy 
relayed by the internal device, which energy may be reflected 
off, created by, or otherwise propagated from the intragastric 
device or materials or objects in or on the intragastric device. 
This information can then be interpreted to identify the 
device's location, orientation, size and other attributes while 
still inside the body. An ultrasound system provides a simple, 
non-invasive and less harmful method of tracking, locating 
and characterizing intragastric devices. 
0038. In some embodiments, an electromagnetic system 
orportions thereof may be combined with an acoustic system 
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or portions thereof. The combination of the systems or por 
tions thereof may be implemented for further enhancing the 
locating and/or characterizing of the intragastric device in 
vivo. 

0039. Such techniques may also be used to obtain certain 
device specific information and specifications while the 
device remains inside the patient’s body, including but not 
limited to device location, orientation, size or state as it travels 
inside the body. The magnetically-responsive sensor, e.g., a 
sensor outside of the body, can detect and relay information 
related to the magnetic field of the internal device. This infor 
mation can then be interpreted to identify the device's loca 
tion, orientation, size and other attributes while still inside the 
body. A magnetic field detecting system provides a simple, 
non-invasive and less harmful method of tracking, locating 
and characterizing intragastric devices. 
0040. In a first aspect, an electromagnetic system is pro 
vided for locating an intragastric device inside the body, the 
system comprising: an electromagnetic field generator con 
figured to generate an electromagnetic field; a Swallowable 
electromagnetic sensor configured to couple with the system 
and further configured to produce an electric current when 
exposed to the electromagnetic field in an in vivo gastric 
environment; and a valve system configured for introducing 
an initial fill fluid into a Volume occupying intragastric device 
when the intragastric device is in the in vivo gastric environ 
ment, the valve system comprising a Swallowable catheter 
configured to releasably couple with the intragastric device. 
0041. In an embodiment of the first aspect, the electromag 
netic sensor is configured to couple with the Swallowable 
catheter. 

0042. In an embodiment of the first aspect, the electromag 
netic sensor is configured to couple with a distal end of the 
swallowable catheter. 

0043. In an embodiment of the first aspect, the electromag 
netic sensor is configured to couple with the intragastric 
device. 

0044. In an embodiment of the first aspect, the system 
further comprises at least one external reference sensor con 
figured to be placed outside the body and to produce an 
electric current when exposed to the magnetic field. 
0045. In an embodiment of the first aspect, the system 
further comprises three external reference sensors configured 
to be placed outside the body and to produce an electric 
current when exposed to the magnetic field. 
0046. In an embodiment of the first aspect, the system 
further comprises a sensor interface unit configured to elec 
trically communicate with the electromagnetic sensor and the 
at least one external reference sensor. 

0047. In an embodiment of the first aspect, the system 
further comprises a system control unit configured to electri 
cally communicate with the sensor interface unit and with the 
electromagnetic field generator. 
0048. In an embodiment of the first aspect, the system 
further comprises a computer configured to electrically com 
municate with the system control unit and to display an iden 
tifier indicating the location of the electromagnetic sensor 
inside the body. 
0049. In an embodiment of the first aspect, the system 
further comprises at least one external reference sensor con 
figured to be placed outside the body and to produce an 
electric current when exposed to the magnetic field, wherein 
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the computer is further configured to display at least one 
second identifier indicating the location of the at least one 
external reference sensor. 
0050. In an embodiment of the first aspect, the computeris 
further configured to display a trace indicating a path trav 
elled by the electromagnetic sensor inside the body. 
0051. In an embodiment of the first aspect, the system 
further comprises the intragastric device, wherein the intra 
gastric device is a balloon. 
0052. In an embodiment of the first aspect, the system 
further comprises the initial fill fluid, wherein the intragastric 
device comprises a polymeric wall configured to have, under 
conditions of the in vivo gastric environment, a permeability 
to CO of more than 10 cc/m/day, such that a rate and an 
amount of diffusion of CO., from the in vivo gastric environ 
ment into a lumen of the intragastric device through the 
polymeric wall is controlled, at least in part, by a concentra 
tion of an inert gas in the initial fill fluid. 
0053. In an embodiment of the first aspect, the polymeric 
wall comprises a CO2 barrier material comprising an ethylene 
vinyl alcohol layer. 
0054) In an embodiment of the first aspect, the polymeric 
wall comprises a two layer CO barrier material comprising a 
nylon layer and a polyethylene layer. 
0055. In an embodiment of the first aspect, the polymeric 
wall comprises a three layer CO barrier material comprising 
a nylon layer, a polyvinylidene chloride layer, and a polyeth 
ylene layer. 
0056. In an embodiment of the first aspect, the polymeric 
wall comprises a three layer CO barrier material comprising 
a nylon layer, an ethylene vinyl alcohol layer, and a polyeth 
ylene layer. 
0057. In an embodiment of the first aspect, the initial fill 

fluid consists essentially of gaseous N. 
0058. In an embodiment of the first aspect, the initial fill 
fluid consists essentially of gaseous N and gaseous CO. 
0059. In an embodiment of the first aspect, the initial fill 
fluid consists essentially of gaseous N, and gaseous CO and 
wherein the gaseous N is excess in concentration to the 
gaseous CO in the initial fill fluid. 
0060. In an embodiment of the first aspect, the initial fill 
fluid comprises SF in one or more of liquid form, vapor form, 
or gaseous form. 
0061. In an embodiment of the first aspect, the initial fill 

fluid comprises gaseous N and gaseous SF. 
0062) In an embodiment of the first aspect, the polymeric 
wall is configured to have, under conditions of an in vivo 
gastric environment, a permeability to CO of more than 50 
cc/m/day. 
0063. In a second aspect, a method is provided for elec 
tromagnetically locating an intragastric device inside the 
body of a patient, the method comprising: generating an 
electromagnetic field with an electromagnetic field generator 
situated outside of the body of the patient; introducing into the 
body of the patient, via Swallowing, the intragastric device 
comprising an uninflated gastric balloon, the intragastric 
device releasably coupled with a catheterand coupled with an 
electromagnetic sensor, the electromagnetic sensor config 
ured to produce an electrical current in the presence of the 
electromagnetic field generated by the magnetic field genera 
tor, sensing a current induced in the electromagnetic sensor 
by the electromagnetic field; and confirming a location of the 
uninflated gastric balloon inside the patient based on sensing 
the current induced in the electromagnetic sensor. 
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0064. In an embodiment of the second aspect, the location 
of the uninflated gastric balloon inside the patient is the 
patient’s stomach. 
0065. In an embodiment of the second aspect, the method 
further comprises: introducing an initial fill fluid into a lumen 
of the uninflated gastric balloon through the catheter, the 
intragastric balloon comprising a polymeric wall configured 
to have, under conditions of an in vivo gastric environment, a 
permeability to CO of more than 10cc/m/day; and exposing 
the inflated intragastric balloon to the in vivo intragastric 
environment for a useful life of at least30days, whereinarate 
and an amount of diffusion of CO., from the in vivo gastric 
environment into the lumen of the balloon through the poly 
meric wall is controlled, at least in part, by a concentration of 
an inert gas in the initial fill fluid. 
0066. In an embodiment of the second aspect, the poly 
meric wall comprises a three layer CO barrier material com 
prising a nylon layer, a polyvinylidene chloride layer and a 
polyethylene layer. 
0067. In an embodiment of the second aspect, the poly 
meric wall comprises a three layer CO barrier material com 
prising a nylon layer, an ethylene vinyl alcohol layer, and a 
polyethylene layer. 
0068. In an embodiment of the second aspect, the poly 
meric wall comprises a two layer CO barrier material com 
prising a nylon layer and a polyethylene layer. 
0069. In an embodiment of the second aspect, the poly 
meric wall comprises a CO barrier material comprising an 
ethylene vinyl alcohol layer. 
I0070. In an embodiment of the second aspect, the initial 
fill fluid consists essentially of gaseous N. 
(0071. In an embodiment of the second aspect, the first gas 
consists essentially of gaseous N and gaseous CO. 
0072. In an embodiment of the second aspect, the first gas 
consists essentially of gaseous N and gaseous CO, and 
wherein the gaseous N is excess in concentration to the 
gaseous CO in the first gas. 
0073. In an embodiment of the second aspect, the first gas 
comprises SF in one or more of liquid form, vapor form, or 
gaseous form. 
(0074. In an embodiment of the second aspect, the first gas 
comprises gaseous N and gaseous SF. 
I0075. In an embodiment of the second aspect, the poly 
meric wall is configured to have, under conditions of an in 
Vivo gastric environment, a permeability to CO of more than 
50 cc/m/day. 
0076. In an embodiment of the second aspect, confirming 
a location of the uninflated gastric balloon inside the patient 
based on sensing the current induced in the electromagnetic 
sensor comprises displaying on a computer an identifier indi 
cating the location of the electromagnetic sensor. 
I0077. In an embodiment of the second aspect, the method 
further comprises placing at least one external reference sen 
sor outside the body of the patient, the at least one external 
reference sensor configured to produce an electric current 
when exposed to the electromagnetic field, and sensing a 
current induced in the at least one external reference sensor by 
the electromagnetic field. 
0078. In an embodiment of the second aspect, confirming 
a location of the uninflated gastric balloon inside the patient 
based on sensing the current induced in the electromagnetic 
sensor comprises displaying on a computer at least one sec 
ond identifier indicating the location of the at least one exter 
nal reference sensor. 
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0079. In an embodiment of the second aspect, the electro 
magnetic sensor is coupled with the catheter. 
0080. In an embodiment of the second aspect, the electro 
magnetic sensor is coupled with the intragastric device. 
0081. In a third aspect, a magnetic system is provided for 
locating an intragastric device inside the body, the system 
comprising: a magnetic field sensor configured to sense a 
magnetic field; a Swallowable magnetic marker configured to 
couple with the system and further configured to produce a 
local magnetic field in an in vivo gastric environment; and a 
valve system configured for introducing an initial fill fluid 
into a Volume occupying intragastric device when the intra 
gastric device is in the in vivo gastric environment, the valve 
system comprising a Swallowable catheter configured to 
releasably couple with the intragastric device. 
0082 In an embodiment of the third aspect, the magnetic 
marker is configured to couple with the swallowable catheter. 
0083. In an embodiment of the third aspect, the magnetic 
marker is configured to couple with a distal end of the Swal 
lowable catheter. 
0084. In an embodiment of the third aspect, the magnetic 
marker is configured to couple with the intragastric device. 
0085. In an embodiment of the third aspect, the system 
further comprises at least one external reference sensor con 
figured to be placed outside the body and to sense a local 
magnetic field. 
I0086. In an embodiment of the third aspect, the system 
further comprises a sensor interface unit configured to elec 
trically communicate with the magnetic marker. 
0087. In an embodiment of the third aspect, the system 
further comprises a system control unit configured to electri 
cally communicate with the sensor interface unit and with the 
magnetic field sensor. 
0088. In an embodiment of the third aspect, the system 
further comprises a computer configured to electrically com 
municate with the system control unit and to display an iden 
tifier indicating the location of the magnetic marker inside the 
body. 
0089. In an embodiment of the third aspect, the computer 

is further configured to display a trace indicating a path trav 
elled by the magnetic marker inside the body. 
0090. In an embodiment of the third aspect, the system 
further comprises the intragastric device, wherein the intra 
gastric device is a balloon. 
0091. In an embodiment of the third aspect, the system 
further comprises the initial fill fluid, wherein the intragastric 
device comprises a polymeric wall configured to have, under 
conditions of the in vivo gastric environment, a permeability 
to CO. of more than 10 cc/m/day, such that a rate and an 
amount of diffusion of CO from the in vivo gastric environ 
ment into a lumen of the intragastric device through the 
polymeric wall is controlled, at least in part, by a concentra 
tion of an inert gas in the initial fill fluid. 
0092. In an embodiment of the third aspect, the polymeric 
wall comprises a CO barrier material comprising an ethylene 
vinyl alcohol layer. 
0093. In an embodiment of the third aspect, the polymeric 
wall comprises a two layer CO barrier material comprising a 
nylon layer and a polyethylene layer. 
0094. In an embodiment of the third aspect, the polymeric 
wall comprises a three layer CO barrier material comprising 
a nylon layer, a polyvinylidene chloride layer, and a polyeth 
ylene layer. 
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0095. In an embodiment of the third aspect, the polymeric 
wall comprises a three layer CO barrier material comprising 
a nylon layer, an ethylene vinyl alcohol layer, and a polyeth 
ylene layer 
0096. In an embodiment of the third aspect, the initial fill 
fluid consists essentially of gaseous N. 
0097. In an embodiment of the third aspect, the initial fill 
fluid consists essentially of gaseous N and gaseous CO. 
0098. In an embodiment of the third aspect, the initial fill 
fluid consists essentially of gaseous N and gaseous CO and 
wherein the gaseous N is excess in concentration to the 
gaseous CO in the initial fill fluid. 
0099. In an embodiment of the third aspect, the initial fill 
fluid comprises SF in one or more of liquid form, vapor form, 
or gaseous form. 
0100. In an embodiment of the third aspect, the initial fill 
fluid comprises gaseous N and gaseous SF. 
0101. In an embodiment of the third aspect, the polymeric 
wall is configured to have, under conditions of an in vivo 
gastric environment, a permeability to CO of more than 50 
cc/m/day. 
0102. In a fourth aspect, a method is provided for mag 
netically locating an intragastric device inside the body of a 
patient, the method comprising: introducing into the body of 
the patient, via Swallowing, the intragastric device compris 
ing an uninflated gastric balloon, the intragastric device 
releasably coupled with a catheter and coupled with a mag 
netic marker, the magnetic marker configured to be sensed by 
the magnetic field sensor; sensing the magnetic field with the 
magnetic field sensor, and confirming a location of the unin 
flated gastric balloon inside the patient based on sensing the 
magnetic field. 
0103) In an embodiment of the fourth aspect, the location 
of the uninflated gastric balloon inside the patient is the 
patient's stomach. 
0104. In an embodiment of the fourth aspect, the method 
further comprises: introducing an initial fill fluid into a lumen 
of the uninflated gastric balloon through the catheter, the 
intragastric balloon comprising a polymeric wall configured 
to have, under conditions of an in vivo gastric environment, a 
permeability to CO., of more than 10cc/m/day; and exposing 
the inflated intragastric balloon to the in vivo intragastric 
environment for a useful life of at least 30 days, whereina rate 
and an amount of diffusion of CO from the in vivo gastric 
environment into the lumen of the balloon through the poly 
meric wall is controlled, at least in part, by a concentration of 
an inert gas in an initial fill fluid. 
0105. In an embodiment of the fourth aspect, the poly 
meric wall comprises a three layer CO barrier material com 
prising a nylon layer, a polyvinylidene chloride layer, and a 
polyethylene layer. 
0106. In an embodiment of the fourth aspect, the poly 
meric wall comprises a three layer CO, barrier material com 
prising a nylon layer, an ethylene vinyl alcohol layer, and a 
polyethylene layer. 
0107. In an embodiment of the fourth aspect, the poly 
meric wall comprises a two layer CO barrier material com 
prising a nylon layer and a polyethylene layer. 
0108. In an embodiment of the fourth aspect, the poly 
meric wall comprises a CO barrier material comprising an 
ethylene vinyl alcohol layer. 
0109. In an embodiment of the fourth aspect, the initial fill 
fluid consists essentially of gaseous N. 
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0110. In an embodiment of the fourth aspect, the first gas 
consists essentially of gaseous N and gaseous CO. 
0111. In an embodiment of the fourth aspect, the initial fill 
fluid consists essentially of gaseous N and gaseous CO and 
wherein the gaseous N is excess in concentration to the 
gaseous CO in the first gas. 
0112. In an embodiment of the fourth aspect, the initial fill 
fluid comprises SF in one or more of liquid form, vapor form, 
or gaseous form. 
0113. In an embodiment of the fourth aspect, the initial fill 
fluid comprises gaseous N and gaseous SF. 
0114. In an embodiment of the fourth aspect, the poly 
meric wall is configured to have, under conditions of an in 
Vivo gastric environment, a permeability to CO of more than 
50 cc/m/day. 
0115. In an embodiment of the fourth aspect, confirming a 
location of the uninflated gastric balloon inside the patient 
based on sensing the magnetic field generated by the mag 
netic marker comprises displaying on a computeranidentifier 
indicating the location of the magnetic marker. 
0116. In an embodiment of the fourth aspect, the magnetic 
marker is coupled with the catheter. 
0117. In an embodiment of the fourth aspect, the electro 
magnetic sensor is coupled with the intragastric device. 
0118. In a fifth aspect, a voltaic system is provided for 
locating an intragastric device inside the body, the system 
comprising: a Swallowable Voltaic sensor configured to 
couple with the system and further configured to produce a 
Voltage in an in vivo gastric environment; and a valve system 
configured for introducing an initial fill fluid into a volume 
occupying intragastric device when the intragastric device is 
in the in Vivo gastric environment, the valve system compris 
ing a Swallowable catheter configured to releasably couple 
with the intragastric device. 
0119. In an embodiment of the fifth aspect, the voltaic 
sensor is configured to couple with the swallowable catheter. 
0120 In an embodiment of the fifth aspect, the voltaic 
sensor is configured to couple with a distal end of the Swal 
lowable catheter. 
0121. In an embodiment of the fifth aspect, the voltaic 
sensor is configured to couple with the intragastric device. 
0122. In an embodiment of the fifth aspect, the system 
further comprises at least one receiver configured to be placed 
outside the body and to receive a signal related to the Voltage 
produced by the voltaic sensor. 
0123. In an embodiment of the fifth aspect, the system 
further comprises a sensor interface unit configured to elec 
trically communicate with the Voltaic sensor. 
0.124. In an embodiment of the fifth aspect, the system 
further comprises a system control unit configured to electri 
cally communicate with the sensor interface unit and with the 
Voltaic sensor. 
0.125. In an embodiment of the fifth aspect, the system 
further comprises a computer configured to electrically com 
municate with the system control unit and to display an iden 
tifier indicating the location of the voltaic sensor inside the 
body. 
0126. In an embodiment of the fifth aspect, the system 
further comprises the intragastric device, wherein the intra 
gastric device is a balloon. 
0127. In an embodiment of the fifth aspect, the system 
further comprises the initial fill fluid, wherein the intragastric 
device comprises a polymeric wall configured to have, under 
conditions of the in vivo gastric environment, a permeability 
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to CO. of more than 10 cc/m/day, such that a rate and an 
amount of diffusion of CO from the in vivo gastric environ 
ment into a lumen of the intragastric device through the 
polymeric wall is controlled, at least in part, by a concentra 
tion of an inert gas in the initial fill fluid. 
I0128. In an embodiment of the fifth aspect, the polymeric 
wall comprises a CO barrier material comprising an ethylene 
vinyl alcohol layer. 
I0129. In an embodiment of the fifth aspect, the polymeric 
wall comprises a two layer CO barrier material comprising a 
nylon layer and a polyethylene layer. 
0.130. In an embodiment of the fifth aspect, the polymeric 
wall comprises a three layer CO barrier material comprising 
a nylon layer, an ethylene vinyl alcohol layer, and a polyeth 
ylene layer. 
I0131. In an embodiment of the fifth aspect, the polymeric 
wall comprises a three layer CO barrier material comprising 
a nylon layer, a polyvinylidene chloride layer, and a polyeth 
ylene layer. 
0.132. In an embodiment of the fifth aspect, the initial fill 
fluid consists essentially of gaseous N. 
I0133. In an embodiment of the fifth aspect, the initial fill 
fluid consists essentially of gaseous N and gaseous CO. 
I0134. In an embodiment of the fifth aspect, the initial fill 
fluid consists essentially of gaseous N and gaseous CO, and 
wherein the gaseous N is excess in concentration to the 
gaseous CO in the initial fill fluid. 
I0135) In an embodiment of the fifth aspect, the initial fill 
fluid comprises SF in one or more of liquid form, vapor form, 
or gaseous form. 
0.136. In an embodiment of the fifth aspect, the initial fill 
fluid comprises gaseous N and gaseous SF. 
0.137 In an embodiment of the fifth aspect, the polymeric 
wall is configured to have, under conditions of an in vivo 
gastric environment, a permeability to CO of more than 50 
cc/m/day. 
0.138. In a sixth aspect, a method is provided for voltaically 
locating an intragastric device inside the body of a patient, the 
method comprising: introducing into the body of the patient, 
via Swallowing, the intragastric device comprising an unin 
flated gastric balloon, the intragastric device releasably 
coupled with a catheter and coupled with a Voltaic sensor, the 
Voltaic sensor configured to produce a Voltage in the presence 
ofagastric environment; producing a Voltage with the Voltaic 
sensor in response to contact with the gastric environment; 
and confirming a location of the uninflated gastric balloon 
inside the patient based on sensing the produced Voltage. 
0.139. In an embodiment of the sixth aspect, the location of 
the uninflated gastric balloon inside the patient is the patients 
stomach. 

0140. In an embodiment of the sixth aspect, the method 
further comprises: introducing an initial fill fluid into a lumen 
of the uninflated gastric balloon through the catheter, the 
intragastric balloon comprising a polymeric wall configured 
to have, under conditions of an in vivo gastric environment, a 
permeability to CO of more than 10cc/m/day; and exposing 
the inflated intragastric balloon to the in vivo intragastric 
environment for a useful life of at least 30 days, whereina rate 
and an amount of diffusion of CO from the in vivo gastric 
environment into the lumen of the balloon through the poly 
meric wall is controlled, at least in part, by a concentration of 
an inert gas in the initial fill fluid. 
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0141. In an embodiment of the sixth aspect, the polymeric 
wall comprises a three layer CO barrier material comprising 
a nylon layer, a polyvinylidene chloride layer and a polyeth 
ylene layer. 
0142. In an embodiment of the sixth aspect, the polymeric 
wall comprises a three layer CO barrier material comprising 
a nylon layer, an ethylene vinyl alcohol layer, and a polyeth 
ylene layer. 
0143. In an embodiment of the sixth aspect, the polymeric 
wall comprises a two layer CO barrier material comprising a 
nylon layer and a polyethylene layer. 
0144. In an embodiment of the sixth aspect, the polymeric 
wall comprises a CO barrier material comprising an ethylene 
vinyl alcohol layer. 
0145. In an embodiment of the sixth aspect, the initial fill 
fluid consists essentially of gaseous N and gaseous CO. 
0146 In an embodiment of the sixth aspect, the initial fill 
fluid consists essentially of gaseous N. 
0147 In an embodiment of the sixth aspect, the first gas 
consists essentially of gaseous N and gaseous CO, and 
wherein the gaseous N is excess in concentration to the 
gaseous CO in the initial fill fluid. 
0148. In an embodiment of the sixth aspect, the initial fill 
fluid comprises SF in one or more of liquid form, vapor form, 
or gaseous form. 
0149. In an embodiment of the sixth aspect, the initial fill 
fluid comprises gaseous N and gaseous SF. 
0150. In an embodiment of the sixth aspect, the polymeric 
wall is configured to have, under conditions of an in vivo 
gastric environment, a permeability to CO of more than 50 
cc/m/day. 
0151. In an embodiment of the sixth aspect, the voltaic 
sensor is coupled with the catheter. 
0152. In an embodiment of the sixth aspect, the voltaic 
sensor is coupled with the intragastric device. 
0153. In a seventh aspect, a pH based system is provided 
for locating an intragastric device inside the body, the system 
comprising: a Swallowable pH sensor configured to couple 
with the system and further configured to sense the pH level 
of fluid in an in vivo gastric environment; and a valve system 
configured for introducing an initial fill fluid into a volume 
occupying intragastric device when the intragastric device is 
in the in Vivo gastric environment, the valve system compris 
ing a Swallowable catheter configured to releasably couple 
with the intragastric device. 
0154) In an embodiment of the seventh aspect, the pH 
sensor is configured to couple with the swallowable catheter. 
0155. In an embodiment of the seventh aspect, the pH 
sensor is configured to couple with a distal end of the Swal 
lowable catheter. 
0156. In an embodiment of the seventh aspect, the pH 
sensor is configured to couple with the intragastric device. 
0157. In an embodiment of the seventh aspect, the system 
further comprises at least one receiver configured to be placed 
outside the body and to receive a signal related to the pH level 
sensed by the pH sensor. 
0158. In an embodiment of the seventh aspect, the system 
further comprises a sensor interface unit configured to elec 
trically communicate with the pH sensor. 
0159. In an embodiment of the seventh aspect, the system 
further comprises a system control unit configured to electri 
cally communicate with the sensor interface unit and with the 
pH sensor. 
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0160. In an embodiment of the seventh aspect, the system 
further comprises a computer configured to electrically com 
municate with the system control unit and to display an iden 
tifier indicating the location of the pH sensor inside the body. 
0.161. In an embodiment of the seventh aspect, the system 
further comprises the intragastric device, wherein the intra 
gastric device is a balloon. 
0162. In an embodiment of the seventh aspect, the system 
further comprises the initial fill fluid, wherein the intragastric 
device comprises a polymeric wall configured to have, under 
conditions of the in vivo gastric environment, a permeability 
to CO. of more than 10 cc/m/day, such that a rate and an 
amount of diffusion of CO, from the in vivo gastric environ 
ment into a lumen of the intragastric device through the 
polymeric wall is controlled, at least in part, by a concentra 
tion of an inert gas in the initial fill fluid. 
0163. In an embodiment of the seventh aspect, the poly 
meric wall comprises a CO barrier material comprising an 
ethylene vinyl alcohol layer. 
0164. In an embodiment of the seventh aspect, the poly 
meric wall comprises a two layer CO barrier material com 
prising a nylon layer and a polyethylene layer. 
0.165. In an embodiment of the seventh aspect, the poly 
meric wall comprises a three layer CO barrier material com 
prising a nylon layer, a polyvinylidene chloride layer, and a 
polyethylene layer. 
0166 In an embodiment of the seventh aspect, the poly 
meric wall comprises a three layer CO, barrier material com 
prising a nylon layer, an ethylene vinyl alcohol layer, and a 
polyethylene layer. 
0167. In an embodiment of the seventh aspect, the initial 

fill fluid consists essentially of gaseous N. 
0.168. In an embodiment of the seventh aspect, the initial 

fill fluid consists essentially of gaseous N and gaseous CO. 
0169. In an embodiment of the seventh aspect, the initial 

fill fluid consists essentially of gaseous N and gaseous CO, 
and wherein the gaseous N is excess in concentration to the 
gaseous CO in the initial fill fluid. 
0170 In an embodiment of the seventh aspect, the initial 

fill fluid comprises SF in one or more of liquid form, vapor 
form, or gaseous form. 
0171 In an embodiment of the seventh aspect, the initial 

fill fluid comprises gaseous N and gaseous SF. 
0172. In an embodiment of the seventh aspect, the poly 
meric wall is configured to have, under conditions of an in 
Vivo gastric environment, a permeability to CO of more than 
50 cc/m/day. 
0173. In an eighth aspect, a method is provided for locat 
ing an intragastric device inside the body of a patient based on 
sensing a pH level of fluid inside the body, the method com 
prising: introducing into the body of the patient, via Swallow 
ing, the intragastric device comprising an uninflated gastric 
balloon, the intragastric device releasably coupled with a 
catheter and coupled with a pH sensor, the pH sensor config 
ured to sense the pH level of the fluid in a gastric environment 
inside the body; sensing the pH level of the fluid in response 
to contact of the pH sensor with the gastric environment; and 
confirming a location of the uninflated gastric balloon inside 
the patient based on sensing the pH level. 
0.174. In an embodiment of the eighth aspect, the location 
of the uninflated gastric balloon inside the patient is the 
patient's stomach. 
0.175. In an embodiment of the eighth aspect, the method 
further comprises: introducing an initial fill fluid into a lumen 
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of the uninflated gastric balloon through the catheter, the 
intragastric balloon comprising a polymeric wall configured 
to have, under conditions of an in vivo gastric environment, a 
permeability to CO of more than 10cc/m/day; and exposing 
the inflated intragastric balloon to the in vivo intragastric 
environment for a useful life of at least 30 days, wherein a rate 
and an amount of diffusion of CO from the in vivo gastric 
environment into the lumen of the balloon through the poly 
meric wall is controlled, at least in part, by a concentration of 
an inert gas in an initial fill fluid. 
0176). In an embodiment of the eighth aspect, the poly 
meric wall comprises a three layer CO barrier material com 
prising a nylon layer, a polyvinylidene chloride layer and a 
polyethylene layer. 
0177. In an embodiment of the eighth aspect, the poly 
meric wall comprises a three layer CO, barrier material com 
prising a nylon layer, an ethylene vinyl alcohol layer, and a 
polyethylene layer. 
0178. In an embodiment of the eighth aspect, the poly 
meric wall comprises a two layer CO barrier material com 
prising a nylon layer and a polyethylene layer. 
0179. In an embodiment of the eighth aspect, the poly 
meric wall comprises a CO barrier material comprising an 
ethylene vinyl alcohol layer. 
0180. In an embodiment of the eighth aspect, the initial fill 
fluid consists essentially of gaseous N. 
0181. In an embodiment of the eighth aspect, the initial fill 
fluid consists essentially of gaseous N and gaseous CO. 
0182. In an embodiment of the eighth aspect, the initial fill 
fluid consists essentially of gaseous N and gaseous CO and 
wherein the gaseous N is excess in concentration to the 
gaseous CO in the first gas. 
0183 In an embodiment of the eighth aspect, the initial fill 
fluid comprises SF in one or more of liquid form, vapor form, 
or gaseous form. 
0184. In an embodiment of the eighth aspect, the initial fill 
fluid comprises gaseous N and gaseous SF. 
0185. In an embodiment of the eighth aspect, the poly 
meric wall is configured to have, under conditions of an in 
vivo gastric environment, a permeability to CO of more than 
50 cc/m/day. 
0186. In an embodiment of the eighth aspect, the pH sen 
sor is coupled with the catheter. 
0187. In an embodiment of the eighth aspect, the pH sen 
sor is coupled with the intragastric device. 
0188 In a ninth aspect, an acoustic system is provided for 
locating an intragastric device inside the body, the system 
comprising: an acoustic signal generator configured to gen 
erate an acoustic signal; a Swallowable acoustic marker con 
figured to couple with the system and further configured to 
produce an acoustic response in an in Vivo gastric environ 
ment in response to the generated acoustic signal; and a valve 
system configured for introducing an initial fill fluid into a 
Volume occupying intragastric device when the intragastric 
device is in the in vivo gastric environment, the valve system 
comprising a Swallowable catheter configured to releasably 
couple with the intragastric device. 
0189 In an embodiment of the ninth aspect, the acoustic 
marker is configured to couple with the swallowable catheter. 
0190. In an embodiment of the ninth aspect, the acoustic 
marker is configured to couple with a distal end of the Swal 
lowable catheter. 
0191 In an embodiment of the ninth aspect, the acoustic 
marker is configured to couple with the intragastric device. 
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0.192 In an embodiment of the ninth aspect, the system 
further comprises at least one external acoustic sensor con 
figured to be placed outside the body and to sense the acoustic 
response of the acoustic marker. 
0193 In an embodiment of the ninth aspect, the system 
further comprises a sensor interface unit configured to elec 
trically communicate with the acoustic marker and with the 
acoustic sensor. 
0194 In an embodiment of the ninth aspect, the system 
further comprises a system control unit configured to electri 
cally communicate with the sensor interface unit 
0.195. In an embodiment of the ninth aspect, the system 
further comprises a computer configured to electrically com 
municate with the system control unit and the acoustic sensor 
and to display an identifier indicating the location of the 
acoustic marker inside the body. 
0196. In an embodiment of the ninth aspect, the computer 

is further configured to display a trace indicating a path trav 
elled by the magnetic marker inside the body. 
0.197 In an embodiment of the ninth aspect, the system 
further comprises the intragastric device, wherein the intra 
gastric device is a balloon. 
0.198. In an embodiment of the ninth aspect, the system 
further comprises the initial fill fluid, wherein the intragastric 
device comprises a polymeric wall configured to have, under 
conditions of the in vivo gastric environment, a permeability 
to CO. of more than 10 cc/m/day, such that a rate and an 
amount of diffusion of CO, from the in vivo gastric environ 
ment into a lumen of the intragastric device through the 
polymeric wall is controlled, at least in part, by a concentra 
tion of an inert gas in the initial fill fluid. 
0199. In an embodiment of the ninth aspect, the polymeric 
wall comprises a CO barrier material comprising an ethylene 
vinyl alcohol layer. 
0200. In an embodiment of the ninth aspect, the polymeric 
wall comprises a two layer CO barrier material comprising a 
nylon layer and a polyethylene layer. 
0201 In an embodiment of the ninth aspect, the polymeric 
wall comprises a three layer CO barrier material comprising 
a nylon layer, a polyvinylidene chloride layer, and a polyeth 
ylene layer. 
0202 In an embodiment of the ninth aspect, the polymeric 
wall comprises a three layer CO barrier material comprising 
a nylon layer, an ethylene vinyl alcohol layer, and a polyeth 
ylene layer. 
0203. In an embodiment of the ninth aspect, the initial fill 
fluid consists essentially of N. 
0204. In an embodiment of the ninth aspect, the initial fill 
fluid consists essentially of gaseous N and gaseous CO. 
0205. In an embodiment of the ninth aspect, the initial fill 
fluid consists essentially of gaseous N and gaseous CO, and 
wherein the gaseous N is excess in concentration to the 
gaseous CO in the initial fill fluid. 
0206. In an embodiment of the ninth aspect, the initial fill 
fluid comprises SF in one or more of liquid form, vapor form, 
or gaseous form. 
0207. In an embodiment of the ninth aspect, the initial fill 
fluid comprises N and SF. 
0208. In an embodiment of the ninth aspect, the polymeric 
wall is configured to have, under conditions of an in vivo 
gastric environment, a permeability to CO of more than 50 
cc/m/day. 
0209. In an embodiment of the ninth aspect, the acoustic 
signal is an ultrasound signal. 
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0210. In a tenth aspect, a method is provided for acousti 
cally locating an intragastric device inside the body of a 
patient, the method comprising: introducing into the body of 
the patient, via Swallowing, the intragastric device compris 
ing an uninflated gastric balloon, the intragastric device 
releasably coupled with a catheter and coupled with an acous 
tic marker, the acoustic marker configured to produce an 
acoustic response in response to an acoustic signal; generat 
ing an acoustic signal; and confirming a location of the unin 
flated gastric balloon inside the patient based on the acoustic 
response produced in response to the acoustic signal. 
0211. In an embodiment of the tenth aspect, the location of 
the uninflated gastric balloon inside the patient is the patients 
stomach. 
0212. In an embodiment of the tenth aspect, the method 
further comprises: introducing an initial fill fluid into a lumen 
of the uninflated gastric balloon through the catheter, the 
intragastric balloon comprising a polymeric wall configured 
to have, under conditions of an in vivo gastric environment, a 
permeability to CO., of more than 10cc/m/day; and exposing 
the inflated intragastric balloon to the in vivo intragastric 
environment for a useful life of at least 30 days, wherein a rate 
and an amount of diffusion of CO, from the in vivo gastric 
environment into the lumen of the balloon through the poly 
meric wall is controlled, at least in part, by a concentration of 
an inert gas in an initial fill fluid. 
0213. In an embodiment of the tenth aspect, the polymeric 
wall comprises a three layer CO barrier material comprising 
a nylon layer, a polyvinylidene chloride layer and a polyeth 
ylene layer. 
0214. In an embodiment of the tenth aspect, the polymeric 
wall comprises a three layer CO barrier material comprising 
a nylon layer, an ethylene vinyl alcohol layer, and a polyeth 
ylene layer. 
0215. In an embodiment of the tenth aspect, the polymeric 
wall comprises a two layer CO barrier material comprising a 
nylon layer and a polyethylene layer. 
0216. In an embodiment of the tenth aspect, the polymeric 
wall comprises a CO barrier material comprising an ethylene 
vinyl alcohol layer. 
0217. In an embodiment of the tenth aspect, the initial fill 
fluid consists essentially of gaseous N. 
0218. In an embodiment of the tenth aspect, the first gas 
consists essentially of N and CO. 
0219. In an embodiment of the tenth aspect, the initial fill 
fluid consists essentially of gaseous N and gaseous CO, and 
wherein the gaseous N is excess in concentration to the 
gaseous CO in the first gas. 
0220. In an embodiment of the tenth aspect, the initial fill 
fluid comprises SF in one or more of liquid form, vapor form, 
or gaseous form. 
0221. In an embodiment of the tenth aspect, the initial fill 
fluid comprises gaseous N and gaseous SF. 
0222. In an embodiment of the tenth aspect, the polymeric 
wall is configured to have, under conditions of an in vivo 
gastric environment, a permeability to CO of more than 50 
cc/m/day. 
0223) In an embodiment of the tenth aspect, confirming a 
location of the uninflated gastric balloon inside the patient 
based on sensing the acoustic response comprises displaying 
on a computer an identifier indicating the location of the 
acoustic marker. 
0224. In an embodiment of the tenth aspect, the acoustic 
marker is coupled with the catheter. 
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0225. In an embodiment of the tenth aspect, the acoustic 
marker is coupled with the intragastric device. 
0226. In an embodiment of the tenth aspect, the acoustic 
sensor is an ultrasound sensor and the acoustic marker is an 
ultrasound marker. 
0227. In an eleventh aspect, a system is provided substan 

tially as described in the specification and/or drawings. 
0228. In a twelfth aspect, a method is provided substan 

tially as described in the specification and/or drawings. 
0229. Any of the aforementioned embodiments can be 
combined with other embodiments or with other aspects and 
associated embodiments. For example, any of the methods of 
the second aspect can be employed in association with the 
system of the first aspect, any of the methods of the fourth 
aspect can be employed in association with the system of the 
third aspect, any of the methods of the sixth aspect can be 
employed in association with the system of the fifth aspect, 
any of the methods of the eighth aspect can be employed in 
association with the system of the seventh aspect, or any of 
the methods of the tenth aspect can be employed in associa 
tion with the system of the ninth aspect, etc. Similarly, any 
embodiment of any of the aspects can be employed in com 
bination with one or more other embodiments of any of the 
aspects. Further, any or all of the embodiments may use a gas 
or liquid phase material as the “fluid.” Thus, recitation of 
'gas' in any embodiment is not meant to limit it to just a 
gaseous material, but may also include liquid phase materials 
as well, as is described in further detail herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0230 FIG. 1 depicts an embodiment of an electromag 
netic tracking system for locating a sensor. 
0231 FIG. 2 depicts an embodiment of an electromag 
netic tracking system that uses a sensor for locating an intra 
gastric device. 
0232 FIG. 3A depicts an embodiment of an electromag 
netic tracking system for using a sensor to locate an intragas 
tric device inside the body of a human patient. 
0233 FIG. 3B is a rear view of the patient of FIG. 3A 
showing an embodiment of external reference sensors for an 
anatomical frame of reference. 
0234 FIG. 4 depicts an embodiment of an electromag 
netic tracking system on a Support that uses a sensor to locate 
an intragastric device inside the body of a human patient. 
0235 FIG. 5 depicts an embodiment of a display that can 
be used with the systems of FIGS. 2-4. 
0236 FIG. 6 depicts an embodiment a field generator and 
corresponding magnetic field envelope that may be used with 
the systems of FIGS. 2-4. 
0237 FIG. 7 depicts an embodiment of a control panel on 
a system control unit that may be implemented with the 
systems of FIGS. 2-4. 
0238 FIG. 8 depicts an embodiment of a sensor control 
unit that may be implemented with the systems of FIGS. 2-4. 
0239 FIG. 9 depicts an embodiment of a catheter with 
integrated sensor that may be used with the systems of FIGS. 
2-4. 

0240 FIG. 10A depicts another embodiment of a catheter 
and sensor that may be used with the systems of FIGS. 2-4. 
0241 FIG. 10B depicts an embodiment of an electromag 
netic sensor that may be implemented with the catheter of 
FIG 10A. 
0242 FIG. 10C depicts an embodiment of a voltage sensor 
that may be implemented with the catheter of FIG. 10A. 
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0243 FIG. 11 depicts an embodiment of an external ref 
erence sensor that may be used as anatomical reference mark 
ers with the systems of FIGS. 2-4. 
0244 FIG. 12 depicts an embodiment of a jumper cable 
that may be used with the systems of FIGS. 2-4. 
0245 FIG. 13 is a top plan view of an embodiment of a 
detector illustrating one possible arrangement of magnetic 
SSOS. 

0246 FIG. 14 illustrates the generation of magnetic field 
strength vectors using the magnetic sensor configuration of 
FIG. 3 to determine the location of a magnet. 
0247 FIG. 15A is a functional block diagram of an exem 
plary embodiment of a system configured to determine the 
location of a magnet. 
0248 FIG. 15B is a functional block diagram illustrating 
the operation of the system of FIG. 15A to display the loca 
tion of a magnet in conjunction with a conventional imaging 
system. 
0249 FIG.15C illustrates an embodiment of the system of 
FIG. 15A to monitor the location of the detector system. 
0250 FIG. 16 illustrates a large number of magnetic sen 
sors disposed within a predefined area to form a sensor array. 
0251 FIG. 17A illustrates the use of the system of FIG. 
15C to select landmark locations on a patient. 
0252 FIG. 17B illustrates the display of the selected loca 
tions and the location of a magnet. 
0253 FIG. 18A is a flowchart used by the system of FIG. 
15A to determine the location of a magnet. 
0254 FIG. 18B is a flowchart illustrating the automatic 
calibration function of the system of FIG. 15A. 
0255 FIG. 19A illustrates one embodiment of the visual 
display used by the detector of FIG. 13. 
0256 FIG. 19B is an alternative embodiment of the indi 
cator used with the detector of FIG. 13. 
0257 FIG. 19C is yet another alternative embodiment of 
the display used with the detector of FIG. 13. 
0258 FIG. 19D is yet another alternative embodiment of 
the display of the detector of FIG. 13 with a depth indicator 
indicating the distance of the magnet from the detector. 
0259 FIG. 20 illustrates the location of multiple magnets 
fixed to the ends of medical tubes positioned within the body 
of a human patient. 
0260 FIG. 21 illustrates the generation of magnet field 
strength vectors using an arbitrary magnetic sensor configu 
ration to determine the location of multiple magnets. 
0261 FIG.22 illustrates the orientation of two magnets on 
a single tube to detect the rotational angle of the tube. 
0262 FIG. 23 depicts a balloon of one embodiment incor 
porating an electromagnetic, magnetic or magnetizable pellet 
in an enclosed volume of the intragastric balloon. The pellet 
can be loose or attached to a wall of the intragastric balloon. 
0263 FIG. 24 depicts a balloon of one embodiment incor 
porating electromagnetic, magnetic or magnetizable buttons 
attached to opposite sides of the intragastric balloon. 
0264 FIG. 25A depicts a cross section of a valve system 
including a septum plug, head unit, ring stop, tube septum, 
and an electromagnetic or magnetized retaining ring. 
0265 FIG.25B is a top view of the valve system, depicted 
in cross-section along line 1D-1D in FIG. 25A. 
0266 FIG. 25C is a top view of the valve system of FIGS. 
25A and 25B incorporated into the wall of an intragastric 
balloon. 
0267 FIG. 26 depicts a gel cap 1400 containing an intra 
gastric balloon of FIGS. 25A-C in uninflated form. The gel 
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cap containing the uninflated balloon is engaged via the valve 
system of the intragastric balloon to a dual catheter system 
comprising a 2FR tube and a 4FR tube via a press-fit connect 
ing structure incorporating an electromagnetic, magnetic, or 
magnetized component. 
0268 FIGS. 27-28 depict an embodiment of a system for 
locating or otherwise characterizing an intragastric device 
using ultrasound. 
0269 FIG. 29 depicts an embodiment of an intragastric 
device for use in the system of FIGS. 27-28, where the device 
has an internal coil, having an inflatable section a solid Sub 
strate, and placement tabs. 
0270 FIG. 30A depicts an embodiment of an ultrasound 
sensing mechanism using induction showing an inner coil 
and an outer coil placed concentrically and coaxially relative 
to one another. 
(0271 FIG. 30B depicts another embodiment of an ultra 
Sound sensing mechanism using induction showing an inner 
coil and an outer coil placed in a coaxial non-concentric 
arrangement relative to one another. 
0272 FIG. 31A depicts an embodiment of a coil holder 
that may use the concentric, coaxial induction sensing mecha 
nism of FIG. 30 A. 
(0273 FIG. 31B depicts an embodiment of a coil holder 
that may use the non-concentric, coaxial induction sensing 
mechanism of FIG. 30B. 
0274 FIG. 32 depicts an embodiment of an ultrasound 
method for characterizing an intragastric device or marker 
thereon. 
(0275 FIG. 33A is a top view of an embodiment of a 
system for equipment verification using a gastric magnetic 
Susceptibility phantom. 
(0276 FIG. 33B is a side view of the system of FIG.33A. 
(0277 FIG. 34 is a side view of another embodiment of a 
system for equipment verification using a gastric magnetic 
Susceptibility phantom showing movement of an adjustable 
outer coil. 
0278 FIG. 35 is graph showing display of frequency data 
measured with the systems of FIGS. 33-34. 
0279 FIG. 36 is a flowchart showing an embodiment of a 
method for determining the size of a gastric lumen using the 
systems of FIGS. 33-34. 
0280 FIG. 37 depicts an embodiment of a system for 
characterizing an intragastric device, the system having two 
ultrasonic modules placed in the device that allow the system 
to measure the size and composition of the marker and/or 
device using time of flight ultrasound technology. 
0281 FIG. 38 is graph showing display of data measured 
with the system of FIG. 37. 
0282 FIG. 39 depicts an embodiment of a pulse timing 
diagram depicting the time of flight using ultrasonic modules. 
0283 FIG. 40 shows embodiments of graphical represen 
tations of data collected with ultrasonic systems and induc 
tion systems of the present disclosure. 
0284 FIG. 41 depicts a diagrammatic representation of an 
embodiment of an identifier that may be used in a voltaic 
based intragastric locating system. 
0285 FIG. 42 provides detail of certain implementations 
of an electronic circuit of various embodiments of a voltaic 
sensor that may be used with a Voltaic based intragastric 
locating system. 
0286 FIG. 43 illustrates an embodiment of a voltaic 
device configuration of an ingestible event marker (IEM) 
integrated circuit (IC) in accordance with one embodiment. 
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0287 FIG. 44 is a schematic diagram illustrating an 
embodiment of a design for an IEMIC. 
0288 FIG. 45 illustrates an embodiment of a transmission 
sequence for a bit pattern of "0010” in accordance with one 
embodiment of the voltaic sensor. 
0289 FIG. 46 illustrates an embodiment of a waveform 
for a 20 kHz transmission of a sequence “10101 in accor 
dance with one embodiment of a Voltaic sensor. 
0290 FIG. 47 illustrates an embodiment of a waveform of 
a 10 kHz transmission of a sequence “10101 in accordance 
with one embodiment of a voltaic sensor. 
0291 FIG. 48 is a state diagram illustrating the operation 
of an embodiment of an IEM IC in accordance with one 
embodiment of a Voltaic sensor. 
0292 FIG. 49 illustrates an embodiment of an IEM chip 
configuration where two separate electrodes are used forbat 
tery and signal transmission, respectively, in a Voltaic sensor. 
0293 FIG.50 illustrates an exemplary chip configuration 
that minimizes circuit latch-ups in accordance with one 
embodiment of a Voltaic sensor. 
0294 FIG. 51 illustrates an embodiment of a layout for an 
IEM chip that minimizes latch-ups in an IEM. 
0295 FIG.52 is an exploded view of an embodiment of an 
IEM that may be used with a voltaic sensor. 
0296 FIG. 53 is a diagram showing an embodiment of a 
signal receiver that may be incorporated with a Voltaic sensor. 
0297 FIG. 54 is a diagram of an embodiment of a signal 
receiver that may be incorporated with a Voltaic sensor. 
0298 FIGS. 55A and 55B provide additional information 
about various aspects of embodiments of external receivers 
according to embodiments of the Voltaic sensor. 
0299 FIG. 56 is a side view of an embodiment of an 
intragastric balloon capsule attached to a delivery/inflation 
catheter where the balloon has a voltaic sensor therein. 
0300 FIG. 57 is a side view of an embodiment of an 
intragastric balloon system having an anode and a cathode 
with pH coating. 
0301 FIG. 58 depicts an embodiment of a series battery 
that may be incorporated with the Voltaic sensor locating 
system. 
0302 FIG. 59 depicts another embodiment of a series 
battery that may be incorporated with the voltaic sensor locat 
ing System. 
0303 FIG. 60 shows an embodiment of a planar or inter 
digitated battery for an on-chip battery with two cathodes and 
one anode that may be incorporated with the Voltaic sensor 
locating system. 
0304 FIG. 61 shows an embodiment of a large plate con 
figuration for an on-chip battery that may be incorporated 
with the Voltaic sensor locating system. 
0305 FIG. 62 shows an embodiment of a 3-d configura 
tion of an on-chip battery with three anodes bridged over the 
cathode that may be incorporated with the voltaic sensor 
locating system. 
0306 FIG. 63 is a perspective view of a 3-d configuration 
of an on-chip battery that may be incorporated with the vol 
taic sensor locating system. 
0307 FIG. 64 depicts another embodiment of an on-chip 
battery that may be incorporated with the voltaic sensor locat 
ing System. 
0308 FIG. 65 depicts another embodiment of an on-chip 
battery that may be incorporated with the voltaic sensor locat 
ing System. 
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0309 FIG. 66 depicts another embodiment of an on-chip 
battery that uses wafer bonding that may be incorporated with 
the Voltaic sensor locating system. 
0310 FIG. 67 illustrates use with a patient of an embodi 
ment of a Voltaic locating system having an event marker. 
0311 FIG. 68 illustrates use with a patient of an embodi 
ment of a Voltaic locating system having an anode and cath 
ode. 
0312 FIG. 69A depicts an embodiment of the present 
disclosure with an integrated controller and display, as well as 
a separate controller unit option, demonstrated during use 
with a patient. 
0313 FIG. 69B depicts an embodiment of the present 
disclosure with a wireless external controller used near the 
patient. 
0314 FIG. 69C depicts a side view of an embodiment of 
pH sensors of the present disclosure located on an intragastric 
device within a cross-section of a stomach. 
0315 FIG. 70A is a schematic side view of a person with 
a pH monitor which may be incorporated with an intragastric 
device within the esophagus. 
0316 FIG.70B is a schematic view of one embodiment of 
an electrical circuit for the pH monitor of FIG. 70A. 
0317 FIG. 70C is a schematic view of an embodiment of 
a pH monitor circuit, wherein the circuit also includes a 
microprocessor. 
0318 FIG. 71A is a side view of a proximal end section of 
an embodiment of an intragastric tube showing a chemical 
property indicating element thereof for pH level detection. 
0319 FIG. 71B is a cross section view of the alternate 
embodiment of the intragastric tube of FIG. 71A, taken along 
the section lines 44-44 of FIG. 71A: 
0320 FIG. 71C is a side view of the proximal end section 
of a further embodiment of an intragastric tube showing a 
chemical-property indicating medium thereof for pH level 
detection in a first example configuration. 
0321 FIG. 71D is a side view of the proximal end section 
of a further embodiment of an intragastric tube showing a 
chemical-property indicating medium thereof for pH level 
detection in a second example configuration. 
0322 FIG. 71E is a cross section view of the alternate 
embodiment of the intragastric tube of FIG.71C, taken along 
the section lines 47-47 of FIG. 71C: 
0323 FIG. 71 F is a cross section view of the alternate 
embodiment of the intragastric tube of FIG. 71D, taken along 
the section lines 48-48 of FIG. 71D; 
0324 FIG. 71G is a side view of a further embodiment of 
an intragastric tube, showing a chemical-property indicating 
medium thereof for pH level detection in a third example 
configuration. 
0325 FIG. 71H is a side view of a further alternate 
embodiment of an intragastric tube, showing a chemical 
property indicating medium thereof for pH level detection in 
a fourth example configuration. 
0326 FIG. 72 shows an embodiment of an intragastric 
device having a pH sensor connected in tandem with a space 
filler. 
0327 FIG. 73A is a schematic illustration of a capsule 
device that may be incorporated with an intragastric device to 
detect pH level. 
0328 FIG. 73B is a schematic illustration of a system that 
may be incorporated with an intragastric device for measur 
ing pH having two capsules connected to each other. 
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0329 FIG. 74 illustrates an embodiment of a capsule sys 
tem with one or more pH sensors, for incorporation with an 
intragastric device, having two hard capsule-like units and a 
soft flexible tube connecting the capsule units. 
0330 FIG.75 is a flowchart of an embodiment of a method 
for using a pH sensor with an intragastric device to determine 
the location, orientation, and/or state of the intragastric 
device. The method may be used with other systems, includ 
ing electromagnetic, magnetic, Voltaic, and ultrasound sys 
temS. 

0331 FIG. 76 is a perspective view of a suitcase embodi 
ment of the intragastric locating systems of the present dis 
closure. 
0332 FIG.77 is a perspective view of a backpack embodi 
ment of the intragastric locating systems of the present dis 
closure. 
0333 FIG. 78 provides experimental data for pressure in 
various intragastric balloons over time for various concentra 
tions of SF and/or N as a fill gas. Line A refers to a first 
balloon having a wall comprising a layer of polyethylene and 
a layer of nylon (PE/Nylon) and filled with 100% SF Line B 
refers to a secondballoon having a wall comprising a layer of 
polyethylene and a layer of nylon (PE/Nylon) and filled with 
100% SF. Line C refers to a balloon having a wall compris 
ing a layer of polyethylene and a layer of nylon (PE/Nylon) 
and filled with 75% SF/25% N. Line D refers to a balloon 
having a wall comprising a layer of polyethylene and a layer 
of nylon (PE/Nylon) and filled with 50% SF/50% N. Line E 
refers to a balloon having a wall comprising a layer of poly 
ethylene and a layer of nylon (PE/Nylon) and filled with 25% 
SF/75% N. Line F refers to a balloon having a wall com 
prising a layer of polyethylene and a layer of nylon (PE/ 
Nylon) and filled with 18-20% SF/78-80% N. Line G refers 
to a balloon having a wall comprising a layer of ethylene vinyl 
alcohol (EVOH) and filled with 100% N. Line H refers to a 
balloon having a wall comprising a layer of 3.5 mil polyeth 
ylene and a layer of nylon (PE/Nylon) and filled with 100% 
N. 

DETAILED DESCRIPTION 

0334. The following description and examples illustrate a 
preferred embodiment of the present invention in detail. 
Those of skill in the art will recognize that there are numerous 
variations and modifications of this invention that are encom 
passed by its scope. Accordingly, the description of a pre 
ferred embodiment should not be deemed to limit the scope of 
the present invention. 
0335 The term “degradable' as used herein is a broad 
term, and is to be given its ordinary and customary meaning to 
a person of ordinary skill in the art (and is not to be limited to 
a special or customized meaning), and refers without limita 
tion to a process by which structural integrity of the balloon is 
compromised (e.g., by chemical, mechanical, or other means 
(e.g., light, radiation, heat, etc.) Such that deflation occurs. 
The degradation process can include erosion, dissolution, 
separation, digestion, disintegration, delamination, commi 
nation, and other Such processes. Degradation after a prede 
termined time, or within a predetermined window of time, 
after ingestion is particularly preferred. 
0336. The term "CO, barrier material” as used herein is a 
broad term, and is to be given its ordinary and customary 
meaning to a person of ordinary skill in the art (and is not to 
be limited to a special or customized meaning), and refers 
without limitation to a material having a permeability to CO. 
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of 10 cc/m/day or less under simulated in vivo conditions 
(100% humidity and body temperature of 37° C.). As used 
herein, the term “in vivo conditions” as used herein refers to 
both actual in vivo conditions, such as in Vivo intragastric 
conditions, and simulated in vivo conditions. The permeabil 
ity of a material to CO may vary depending upon the condi 
tions under which it is measured. 

0337 The term “swallowable' as used herein is a broad 
term, and is to be given its ordinary and customary meaning to 
a person of ordinary skill in the art (and is not to be limited to 
a special or customized meaning), and refers without limita 
tion to ingestion of a balloon by a patient such that the outer 
capsule and its constituents are delivered to the stomach via 
normal peristalsis movement. While the systems of preferred 
embodiments are swallowable, they are also configured by 
ingestion by methods other than Swallowing. The Swal 
lowability of the system is derived, at least in part, by the outer 
container size for the self-inflating system and the catheter 
and outer container size for the manual inflation system. For 
the self-inflating system, the outer capsule is Sufficient to 
contain the inner container and its constituents, an amount of 
activation agent injected prior to administration, the balloon 
size, and the balloon material thickness. The system is pref 
erably of a size less than the average normal esophagus diam 
eter. 

0338. Described herein is a system for an orally ingestible 
device with magnetic, electromagnetic and/or ultrasonic 
locating, tracking, and/or otherwise sensing of the device or 
state of the device. In preferred embodiments, the device is 
able to traverse the alimentary canal. The device may be 
useful, for example, as an intragastric Volume-occupying 
device. The device overcomes one or more of the above 
described problems and shortcomings found in current intra 
gastric Volume-occupying devices. While in certain embodi 
ments specific devices are described, it is understood that the 
materials and methods can also be applied to other devices. 
0339. In order to more clearly describe the subject matter 
of the preferred embodiments, different embodiments of the 
same Subcomponent will be described under a single rel 
evantly-titled Subheading. This organization is not intended 
to limit the manner in which embodiments of different sub 
components may be combined in accordance with the present 
invention. The various Subcomponents for use in the pres 
ently disclosed magnetic, electromagnetic and ultrasonic sys 
tems may be discussed under their respective Subheaded sec 
tions or in any othersection, including any section or sections 
discussing various tracking and visualization Subcompo 
nentS. 

Swallowable Intragastric Balloon System 

0340. A swallowable, self-inflating or inflatable intragas 
tric balloon system according to selected preferred embodi 
ments includes the following components: self-sealing valve 
system for addition of fluid to the lumen of the balloon or to 
the inner container (“valve system'), a balloon in a deflated 
and compacted State ("balloon”) and an outer capsule, con 
tainer, or coating ("outer container”) that contains the bal 
loon. For self-inflating balloons, an inner capsule or other 
container (“inner container) that contains one or more CO 
generating components is present inside the lumen of the 
balloon. The system may also include various components for 
facilitating delivery (“delivery components”) of the balloon 
to the mouth and/or through the esophagus. 
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0341. For inflatable balloons, an inflation fluid source, a 
catheter, and tubing (“inflation assembly’) are provided for 
inflating the balloon after ingestion or placement in the stom 
ach. In the self-inflating balloon configuration, the valve is 
preferably attached to the inner surface of the balloon by an 
adhesive or other means (e.g., welding), and provided with an 
inoculation spacer to prevent puncture of the wall of the 
balloon and inner container by a needle or other means for 
injecting an liquid activation agent into the lumen of the 
balloon via the self-sealing valve. A valve providing releas 
able attachment of the tubing to the balloon is provided in the 
inflatable balloon configuration. Preferably, the self-sealing 
valve system attached to the balloon (e.g., on its inside Sur 
face) in the inflatable configuration is “universal or compat 
ible with a swallowable catheter or a physician-assisted cath 
eter. The valve system serves to allow for balloon inflation 
using a miniature catheter that includes a needle assembly 
and also provides a mechanism for detachment of the catheter 
after inflation has been completed. 
0342. The outer container preferably incorporates the bal 
loon in a compacted State (e.g., folded and rolled), preferably 
with sufficient space to allow for activation liquid to be 
injected into the balloon in the self-inflating balloon configu 
ration, wherein the liquidactivation agent initiates separation, 
erosion, degradation, and/or dissolution of the inner container 
and generation of CO upon contact with the inflation agent 
contained within the inner container, which Subsequently 
causes outer container separation, erosion, degradation, and/ 
or dissolution due to CO gas pressure. In the inflatable bal 
loon configuration, the outer container need only incorporate 
the balloon in a compacted State. 
0343 Selected components of a swallowable intragastric 
balloon system of a preferred embodiment can include a 
silicone head with radioopacity ring, trimmed 30 D silicone 
septum, Nylon 6 inoculation spacer, compacted balloon, 
inner container (if self-inflating), and outer container as con 
stituents of the system in unassembled form. A fully 
assembled outer container can include a vent hole aligned 
with a septum for puncture to inject liquid activation agent (if 
self-inflating) or a port for connection of tubing (if inflatable). 
As discussed further below, the components of particularly 
preferred systems possess the attributes described herein; 
however, in certain embodiments systems can be employed 
which utilize components having other attributes and/or val 
CS. 

0344 Devices according to the preferred embodiments are 
intended for ingestion by a patient and deployment without 
the need to resort to invasive methods. It is therefore desirable 
that the device of the preferred embodiments be operable to 
conform to a compact delivery state which can be swallowed 
by a patient with minimal discomfort. Once in the stomach, it 
is desirable for the device to assume a substantially larger 
deployed state. In order to achieve the transition from a deliv 
ery state to a deployed state the device is subjected to infla 
tion. 

Inner Container 

0345. In order to initiate inflation in the self-inflating con 
figuration, the inflation Subcomponent may require outside 
inputs such as an activation agent. The activation agent is 
preferably injected using a syringe having a needle with a 
gauge diameter of from 25 to 32. The needle length is pref 
erably from about 0.25 inches (0.6 cm) to 1 inches (2.54 cm) 
in length so as to create a flow rate that allows for delivery of 
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the full volume of inflation agent within 30 seconds, but in a 
manner/stream/flow that does not physically damage the 
inner container, thereby causing premature CO generation 
and inflation. The activation agent is preferably pure water, or 
a solution containing up to 50% concentration of anhydrous 
citric acid at 20° C., or the equivalent thereof at varying 
solution temperatures based on solubility of anhydrous citric 
acid. Preferably, the system is configured to have an occupy 
able void space in the central lumen of the balloon when in 
compacted form in the outer container of from about 0.3 ml to 
about 4.5 ml. Such that a corresponding Volume of activation 
agent can be injected into the Void space. 
0346. In one embodiment, prior to folding, the free-float 
ing inner container with inflation agent for CO generation is 
preferably vertically aligned with the self-sealing valve sys 
tem. Such that the septum/inoculation spacer is placed directly 
above the tip of the capsule. The balloon contains an inner 
container. A self-sealing valve system is adhesively adhered 
to the interior of the wall of the balloon, and the inverted 
configuration of the balloon is provided by inversion through 
a hole sealed with a patch. The top approximate 4 of the 
balloon wall is folded over the inner capsule, and the pleats 
where the capsule is are creased similar to the pleats formed 
in the second step of making a paper airplane, then folded 
over to the left or to the right. The bottom approximate 34 of 
the sphere is then accordioned using no more than 2 creases 
and folded over the capsule. The left half is then folded over 
the right half of the capsule or vice versa so that the wings 
touch. Then the material is rolled over until it creates a tight 
roll. The device is then placed inside the outer container. 
0347 In a self-inflating configuration, the balloon is 
folded so as to form a pocket around the inner capsule, to 
insure that the liquid injected through the self-sealing valve 
system is contained in an area less than 10% of the entire 
balloon Surface area. It is not necessary to provide a pocket in 
the inflatable configuration, as no inner capsule is provided. 
The balloon is folded such that the number of total folds is 
minimized so as to minimize possible damage to the outer 
material or compromise of barrier properties. The number of 
total folds is preferably less than 10 folds. The balloon mate 
rial is rolled when at all possible such that the number of 
creases required to fit the balloon in an outer container is 
minimized. This is done in effort to also to prevent lumen 
material damage. The self-sealing valve is also preferably 
constructed off-center of the balloon so as to minimize the 
number of folds that layer on top of each other. 
0348. In the self-inflating configuration, the material 
forming the wall of the balloon is processed and folded to 
maximize reaction efficiency by localizing the initiation 
agent injected into the balloon so that it is maintained proxi 
mal to the reactants within the inner container. The balloon is 
folded such that once the reaction initiates and the outer 
container separates, the balloon unfolds in a manner that 
creates the largest possible surface area, which prohibits the 
balloon from readily passing through the pyloric sphincter. 
The ratio of reactants in the inflation agent and activation 
agent are selected Such that the pH of any remnant liquid 
inside the lumen of the balloon is acidic, with a pH of less than 
6. Such that any balloon leakage or breach that allows stomach 
acid to enter does not cause additional CO generation and 
resulting unintentional re-inflation. 
0349. In a self-inflating configuration, an inflation agent is 
compressed, formed or otherwise held in a shape which pro 
vides good surface area availability for the reactants for CO. 
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generation, while minimizing the space and/or Volume suffi 
cient to hold the inner container. Preferably, the inner con 
tainer has a length (longest dimension) of from about 0.748 
inches (1.9 cm) to 1.06 inches (2.7 cm) and a diameter or 
width of from about 0.239 inches (0.6 cm) to about 0.376 
inches (1 cm). The volume of the inner container is preferably 
from about 0.41 ml to about 1.37 ml. The inner container is 
preferably in the form of a standard push-fit gelatin capsule 
but a gelatin tape may be used in lieu of a push-fit capsule. The 
container is preferably relied upon for containing the inflation 
agent; however, additional sealing or other encapsulation can 
be employed to control timing of inflation. Gelatin is particu 
larly preferred for use as the inner container; however other 
materials can also be suitable for use, e.g., cellulose. In order 
to minimize the internal Volume of the system, it is generally 
preferred to include only a single inner container; however, in 
certain embodiments two or more internal containers can 
advantageously be employed. Timing of self-inflation is 
selected based on a normal esophageal transit time and a 
normal time of gastric emptying of large food particles. Such 
that the balloon does not inflate to a size that can block the 
esophageal passageway or prematurely pass through the 
pyloric sphincter. Timing is also controlled by compacting the 
balloon Such that the activation agent is Substantially local 
ized in the balloon next to the inner capsule, creating an 
efficient CO self-inflation method. Balloon inflation is initi 
ated by the liquid activation agent causing degradation of the 
inner container, Such that the inflation agent in the inner 
container contacts the liquid activation agent, thereby initiat 
ing the gas generation reaction. 
0350. The inner container for the self-inflating balloon is 
contained within the lumen of the balloon and contains the 
CO generator for balloon self-inflation. The CO generator 
comprises an inflation agent mixture housed within the con 
tainer. Preferably, from about 10% to about 80% of the total 
inflation agent used comprises powdered citric acid, with the 
remainder comprising powdered sodium bicarbonate. Suffi 
cient inflation agent is provided such that upon completion of 
the CO2 generating reaction, the balloon achieves inflation at 
the nominal inflation pressure described above. Preferably, a 
total of from about 0.28 to 4 grams inflation agent mixture is 
employed, depending upon the balloon size to be inflated; 
preferably up to 1.15 grams of sodium bicarbonate is used 
with the remainder being powdered citric acid to generate 300 
cm of CO., at nominal pressure. 
Outer Container 

0351. The balloon is preferably provided in a deflated and 
folded State in a capsule or other retaining, containing or 
coating structure (“outer container”). The outer container is 
preferably in the form of a standard push-fit gelatin capsule, 
with the push-fit relied upon for containing the deflated/ 
folded balloon; however, a gelatin wrap can advantageously 
be employed in certain embodiments. Gelatin is particularly 
preferred for use as the outer container; however other mate 
rials can also be suitable for use, e.g., cellulose, collagen, and 
the like. Preferably, the outer container has a length (longest 
dimension) of from about 0.95 inches (2.4 cm) to 2.5 inches 
(6.3 cm) and a diameter or width of from about 0.35 inches 
(0.9 cm) to about 0.9 inches (2.4 cm). The volume of the inner 
container is preferably from about 1.2 ml to about 8.25 ml. In 
the self-inflating configuration, the outer container is prefer 
ably configured with one or more holes, slits, passageways or 
other egresses, preferably on each end, which act as vents 
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Such that any gas created due to inflation agent exposure to 
condensation or other ambient moisture present during pro 
cessing does not cause premature separation or degradation 
of the inner container prior to 30 seconds after inoculation of 
the liquid activation agent, which may have an undesirable 
effect on reaction efficiency. Such egresses can also expedite 
dissolution of the outer container to prepare the balloon for 
inflation in the inflatable configuration. The process of the 
outer capsule degrading (e.g., separates, dissolves, or other 
wise opens) is expedited by pressure build up caused by 
inflation (self-inflation or inflation via catheter) of the bal 
loon. The outer capsule can be dipped in water for a brief time 
to soften the materials but not release the balloon prior to 
Swallowing to minimize the time lapse between Swallowing 
andballoon inflation. In the inflatable configuration, the outer 
container is provided with a hole to house the inflation tube 
needle assembly, wherein the diameter of the catheter needle 
housing is mechanically compatible with the diameter of the 
outer container hole such that the needle can be inserted into 
the self-sealing valve while maintaining therein the housed 
balloon to facilitate pushing or swallowing of the balloon 
assembly. In a preferred embodiment, the outer container is a 
capsule. The distal half of the capsule may be flared to prevent 
abrasion of the balloon materials by the leading edge of the 
capsule as the compacted balloon is inserted into the capsule. 
The capsule can also comprise two parts held together with a 
gel band and encompassing the folded balloon that allows for 
quicker separation of the capsule so that inflation can take 
place more expeditiously. The outer capsule degrades (e.g., 
separates, dissolves, or otherwise opens) due to contact with 
ingested fluid ingestion (e.g., water intake) and preferably 
degrades within 5 minutes or less, more preferably within 2 
minutes or less, so as not to cause discomfort to the patient 
while the balloon/catheter tube is in place. 
0352. In a preferred embodiment, the device is fitted into a 
standard sized gelatin capsule. The capsule may beformed of 
a material that has a known rate of degradation Such that the 
device will not be released from the capsule or otherwise 
deployed prior to entry into the stomach. For example, the 
capsule materials may include one or more polysaccharide 
and/or one or more polyhydric alcohols. 
0353 Alternatively, the device, in its delivery state, may 
be coated in a substance that confines the device in its delivery 
state while also facilitating Swallowing. The coating may be 
applied by a dipping, sputtering, vapor deposition, or spray 
ing process which may be conducted at an ambient or positive 
pressure. 
0354. In certain preferred embodiments, the encapsulated 
or coated device is lubricated or otherwise treated so as to 
facilitate Swallowing. For example, the encapsulated or 
coated device may be wetted, heated, or cooled, prior to 
Swallowing by the patient. Alternatively, the encapsulated or 
coated device may be dipped in a viscous Substance that will 
serve to lubricate the device's passage through the esophagus. 
Examples of possible coatings can be any substances with 
lubricious and/or hydrophilic properties and include glycer 
ine, polyvinylpyrrolidone (PVP), petroleum jelly, aloe Vera, 
silicon-based materials (e.g. Dow 360) and tetrafluoroethyl 
ene (TFE). The coating may also be applied by a sputtering, 
vapor deposition or spraying process. 
0355. In additional embodiments the coating or capsule is 
impregnated or treated with one or more local anesthetics or 
analgesics to ease Swallowing. Such anesthetics may include 
anesthetics in the amino amide group. Such as articaine, 
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lidocaine and trimecaine, and anesthetics in the amino ester 
group, Such as benzocaine, procaine and tetracaine. Such 
analgesics may include chloraseptic. 

0356. In certain embodiments, the capsule may be 
weighted at a certain end in order for it to be oriented appro 
priately when it is administered, as it travels down the esopha 
gus, and/or when it is in the stomach. The weighting compo 
nents may include polymer materials or inflation reactants. 
0357 The Swallowable, self-inflating intragastric balloon 

is provided with mechanisms to reliably control timing of 
self-inflation such that premature inflation while in the 
esophagus during Swallowing is avoided and Sufficient infla 
tion once in the stomach so as to prevent passage through the 
pyloric sphincter is ensured. Normal esophageal transit time 
for large food particles has been documented as 4-8 seconds, 
and gastric emptying of large food particles through the 
pylorus does not occur for at least 15-20 minutes. The outer 
container is preferably configured to separate, dissolve, 
degrade, erode, and/or otherwise allow the deflated/folded 
balloon to begin unfolding not less than 60 seconds but not 
more than 15 minutes after inoculation with liquid activation 
agent. The inner container is preferably configured chemi 
cally, mechanically or a combination thereof to retard the 
initial CO generating chemical reaction Such that sufficient 
CO, to begin inflating the balloon is not available earlier than 
30 seconds after inoculation with the liquid activation agent, 
but to permit generation of sufficient CO, such that at least 
10% of the occupyable volume of the balloon is filled within 
30 minutes, at least 60% of the occupyable volume of the 
balloon is filled within 12 hours, and at least 90% of the 
occupyable volume of the balloon is filled within 24 hours. 
This timing allows for injection of the activation agent into 
the outer container by the medical professional, passing the 
device to the patient, and Swallowing by normal peristaltic 
means by the patient. This timing also prohibits potential 
passing of an uninflated balloon into the duodenum by the 
balloon being inflated to a sufficient size such that gastric 
emptying of the balloon cannot be easy, as objects more than 
7 mm in diameter do not readily pass. 

Delivery Components 

0358 It certain embodiments, it may advantageous for an 
administrator of the device to use a delivery tool for delivering 
the device to the mouth or facilitating its passage through the 
esophagus in the optimal orientation. A delivery tool may 
enable the device administrator to inject the device with one 
or more inflation agents or inflation gases as part of adminis 
tering the device to the patient. In a preferred embodiment, 
Such injection may be accomplished in the same mechanical 
action(s) of the administrator that are employed to release the 
device from the delivery tool into the mouth or esophagus. For 
example, the delivery tool may include a plunger, a reservoir 
containing a fluid, and an injection needle. The administrator 
pushes the plunger which, either in sequence or approxi 
mately simultaneously, forces the injection needle into the 
device and thereby injects the liquid contained in reservoir 
into the device. Subsequent application of force to the plunger 
pushes the device out of the delivery tool and into the desired 
location within the patient. Furthermore, the delivery tool 
may also include a Subcomponent that administers an anes 
thetic or lubricant into the patient's mouth or esophagus to 
ease the Swallowability of the device. 
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Balloon 

0359 The volume-occupying subcomponent (“balloon”) 
of the preferred embodiments is generally formed of a flexible 
material forming a wall which defines an exterior Surface and 
an interior cavity. Various of the above-described subcompo 
nents may be either incorporated into the wall or interior 
cavity of the Volume-occupying Subcomponent. The Volume 
occupying Subcomponent can vary in size and shape accord 
ing to the patients internal dimensions and the desired out 
come. The Volume-occupying Subcomponent may be 
engineered to be semi-compliant, allowing the Volume-occu 
pying Subcomponent to stretch or expand with increases in 
pressure and/or temperature. Alternatively, in some embodi 
ments, a compliant wall offering little resistance to increases 
in volume may be desirable. 
0360 Spherical volume-occupying subcomponents are 
preferred in certain embodiments. Alternatively, the volume 
occupying Subcomponent may be constructed to be donut 
shaped, with a hole in the middle of it, and may be weighted 
and shaped in Sucha way that it orients in the stomach to cover 
all or part of the pyloric sphincter, similar to a check valve. 
The hole in the middle of the volume-occupying subcompo 
nent can then serve as the primary passage for the contents of 
the stomach to enter the Small intestine, limiting the passage 
of food out of the stomach and inducing satiety by reducing 
gastric emptying. Volume-occupying Subcomponents may be 
manufactured with different-sized donut-holes according to 
the degree that gastric emptying is desired to be reduced. 
Delivery, inflation and deflation of the volume-occupying 
Subcomponent may be accomplished by any of the methods 
described above. 
0361. It is advantageous for the volume-occupying sub 
component wall to be both high in strength and thin, so as to 
minimize the compacted volume of the device as it travels the 
esophagus of the patient. In certain embodiments, the Vol 
ume-occupying Subcomponent wall materials are manufac 
tured with a biaxial orientation that imparts a high modulus 
value to the Volume-occupying Subcomponent. 
0362. In one embodiment, the volume-occupying sub 
component is constructed of a polymeric Substance Such as 
polyurethane, polyethylene terephthalate, polyethylene 
naphthalate, polyvinyl chloride (PVC), Nylon 6, Nylon 12, or 
polyether block amide (PEBA). The Volume-occupying sub 
component may be coated with one or more layers of Sub 
stances that modify (increase, reduce, or change over time) 
gas-barrier characteristics, such as a thermoplastic Substance. 
0363 Preferably, the gas-barrier materials have a low per 
meability to carbon dioxide or other fluids that may be used to 
inflate the Volume-occupying Subcomponent. The barrier lay 
ers should have good adherence to the base material. Pre 
ferred barrier coating materials include biocompatible poly 
(hydroxyamino ethers), polyethylene naphthalate, 
polyvinylidene chloride (PVDC), saran, ethylene vinyl alco 
hol copolymers, polyvinyl acetate, silicon oxide (SiOX), acry 
lonitrile copolymers or copolymers of terephthalic acid and 
isophthalic acid with ethylene glycol and at least one diol. 
Alternative gas-barrier materials may include polyamine 
polyepoxides. These materials are commonly acquired as a 
Solvent or aqueous based thermosetting composition and are 
generally spray-coated onto a preform and then heat-cured to 
form the finished barrier coating. Alternative gas-barrier 
materials which may be applied as coatings to the Volume 
occupying Subcomponent include metals such as silver or 
aluminum. Other materials that may be used to improve the 
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gas impermeability of the Volume-occupying Subcomponent 
include, but are not limited to, gold or any noble metal, PET 
coated with Saran, conformal coatings and the like, as listed, 
for example, in Tables 1a-b. 
0364. In certain preferred embodiments, the volume-oc 
cupying Subcomponent is injection, blow or rotational 
molded. Either immediately following such molding, or after 
a period of curing, the gas-barrier coating may be applied if 
not already applied within the composite wall. 
0365. In another embodiment, the intragastric volume 
occupying Subcomponent is formed using a Mylar polyester 
film coating silver, aluminum or kelvalite as a metalized 
Surface, to improve the gas impermeability of the Volume 
occupying Subcomponent. 
0366. In the event that the volume-occupying subcompo 
nent's wall is composed of multiple layers of materials, it may 
be necessary to use certain Substances or methods to connect, 
attach or hold together Such multiple layers. Such substances 
can include a solvent or an ether-based adhesive. Such mul 
tiple layers may also be heat-bonded together. Once Such 
layers are attached together to form (for example) a sheet of 
material to be made into a Volume-occupying Subcomponent, 
it may also be necessary to apply additional treatment steps to 
Such material to allow it to seal together (for example, by 
application of a certain degree of heat and pressure) in order 
to be made into a Volume-occupying Subcomponent. Accord 
ingly, it may be advantageous to include as an additional layer 
in the Volume-occupying Subcomponent certain materials 
that seal. For example, a Volume-occupying Subcomponent 
comprised of a combination of PET and SiOx layers, which 
impart favorable mechanical and gas impermeability charac 
teristics to the Volume-occupying Subcomponent, may be 
sealed by including a layer of sealable polyethylene in Such 
Volume-occupying Subcomponent. 
0367. According to another embodiment of the preferred 
embodiments, the functionality of the Volume-occupying 
Subcomponent and the deflation component is combined 
either in part or in whole. For example, the Volume-occupying 
Subcomponent may be formed of a Substance that is degraded 
within the stomach over a desired period of time. Once the 
degradation process has formed a breach in the wall of the 
Volume-occupying Subcomponent, the Volume-occupying 
Subcomponent deflates, continues to degrade and passes 
through the remainder of the digestive tract. 
0368 Preferably, an automated process is employed that 
takes a fully constructed Volume-occupying Subcomponent, 
evacuates all of the air within the interior cavity and folds or 
compresses the Volume-occupying Subcomponent into the 
desired delivery state. For example, the evacuation of air from 
the Volume-occupying Subcomponent may be actuated by 
vacuum or mechanical pressure (e.g. rolling the Volume-oc 
cupying Subcomponent). In certain embodiments, it is desir 
able to minimize the number of creases produced in the vol 
ume-occupying Subcomponent when in the delivery state. 
0369 Deflation and/or inflation of the volume-occupying 
Subcomponent may be achieved through one or more injec 
tion sites within the wall of the Volume-occupying Subcom 
ponent. For example, two self-sealing injection sites can be 
incorporated at opposite sides of the Volume-occupying Sub 
component. The Volume-occupying Subcomponent may be 
positioned within a fixture that employs two small-gauge 
needles to evacuate the air from the Volume-occupying Sub 
component. 
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0370. In one embodiment, the self-sealing injection sites 
may further be used to insert chemical elements of the infla 
tion Subcomponent into the interior of the Volume-occupying 
Subcomponent. After injection of the chemical elements into 
the Volume-occupying Subcomponent, the same needles may 
be used to perform evacuation of the Volume-occupying Sub 
component. 
0371. It may be desirable that the volume-occupying sub 
component is packed into the delivery state under, for 
example, a negative vacuum pressure or under a positive 
external pressure. 
0372. The volume-occupying subcomponent wall materi 
als may also be engineered to, once they are initially punc 
tured or torn, tear relatively easily from the point of such 
puncture or tear. Such properties can, for example, be advan 
tageous if deflation of the Volume-occupying Subcomponent 
were initiated by a tearing or puncturing of the Volume 
occupying Subcomponent wall, since Such initial tear or punc 
ture may then increase in scope, hastening and/or maximizing 
the deflation process. 
0373 The volume-occupying subcomponent may also be 
coated by a lubricious Substance that facilitates its passage out 
of the body following its deflation. Examples of possible 
coatings can be any substances with lubricious and/or hydro 
philic properties and include glycerine, polyvinylpyrrolidone 
(PVP), petroleum jelly, aloe Vera, silicon-based materials 
(e.g. Dow 360) and tetrafluoroethylene (TFE). The coating 
may be applied by a dipping, sputtering, vapor deposition or 
spraying process which may be conducted at an ambient or 
positive pressure. 
0374. The balloon composite wall materials can be of 
similar construction and composition as those described in 
U.S. Patent Publication No. 2010-0100116-A1, the contents 
of which is hereby incorporated by reference in its entirety. 
The materials are able to contain a fluid, preferably in com 
pressed or non-compressed gas form, such as, e.g., N. Ar. O. 
CO, or mixture(s) thereof, or atmospheric air (composed of 
a mixture of N, O, Ar, CO., Ne, CH, He, Kr. H, and Xe) 
that simulate gastric space concentrations. In certain embodi 
ments, the balloon is able to hold the fluid (gas) and maintain 
an acceptable volume for up to 6 months, preferably for at 
least 1 to 3 months after inflation. Particularly preferred fill 
gases include non-polar, large molecule gases that can be 
compressed for delivery. 
0375 Prior to placement in the outer container, the balloon 

is deflated and folded. In the inverted configuration in a 
deflated state, the balloon is flat, with the inverted seam 
extending around the perimeter of the balloon. The self-seal 
ing valve system is affixed to the inner wall of the lumen close 
to the center of the deflated balloon, with the inner container 
positioned adjacent to the self-sealing valve system. The 
walls of the balloon are then folded. As part of the balloon 
design, the self-sealing valve system is manufactured in a 
manner such that it is placed “off center to minimize the 
number of folds upon themselves (e.g., doubling or tripling 
up) required to fit the balloon in the outer container. For 
example, the self-sealing valve system can advantageously be 
placed /2 rit/4 r from the center of the balloon, wherein ris the 
radius of the balloon along a line extending from the center of 
the balloon through the septum. 
0376. In a preferred embodiment, a self-inflating balloon 

is fully sealed 360 degrees around. In the self-inflating con 
figuration, with injection of an inflation agent by needle 
Syringe, there are preferably no external openings or orifices 



US 2016/0058322 A1 

to the central lumen. In the inflatable configuration, a valve 
structure (either protruding, recessed, or flush with the sur 
face of the balloon) is provided for providing an inflation fluid 
to the central lumen. The balloon can have a “noninverted.” 
“inverted,” or “overlapped configuration. In a “noninverted 
configuration, the seams or welds and seam allowance, if any, 
are on the outside of the inflated balloon. In an “overlapped 
configuration, layers are overlapped, optionally with one or 
more folds, and secured to each other via welds, a seam, 
adhesive, or the like, resulting in a smooth external Surface. In 
an “inverted configuration, the balloon has a smooth external 
surface with seams, welds, adhesive bead, or the like inside 
the inflated balloon. In order to create a balloon with an 
inverted configuration, e.g., a balloon with no external seam 
allowance (no wall material between the edge of the balloon 
and the weld, seam, or other feature joining the sides 
together), two balloon halves are joined together in some 
fashion (e.g., adhered using adhesive or heat or the like based 
on the balloon material used). One of the balloon halves 
encompasses an opening to allow for the balloon to be pulled 
through itself after adherence of the two halves and to have 
the seams of the balloon on the inside. The opening created is 
preferably circular but can be any similar shape, and the 
diameter of the opening preferably does not exceed 3.8 cm; 
however, in certain embodiments a larger diameter may be 
acceptable. A patch of material is adhered (adhesively, heat 
welded, or the like, based on the material used) to cover the 
original balloon-half opening. The inversionhole thus created 
that is Subsequently patched is Small enough that the forces 
exerted during inflation do not compromise the material used 
to maintain fluid in the balloon. 

0377 The preferred shape for the inflated balloon in final 
assembly is ellipsoid, preferably spheroid or oblate spheroid, 
with nominal radii of from 1 inch (2.5 cm) to 3 inches (7.6 
cm), a nominal height of from 0.25 inches (0.6 cm) to 3 inches 
(7.6 cm), a volume of from 90 cm to 350 cm (at 37° C. and 
at internal nominal pressure and/or full inflation), an internal 
nominal pressure (at 37°C.) of 0 psi (0 Pa) to 15 psi (103421 
Pa), and a weight of less than 15g. The self-inflating balloon 
is configured for self-inflation with CO and is configured to 
retain more than 75% of the original nominal volume for at 
least 25 days, preferably for at least 90 days when residing in 
the stomach. The inflatable balloon is configured for inflation 
with an appropriate mixture of gases so as to deliver a prese 
lected volume profile over a preselected time period (includ 
ing one or more of volume increase periods, Volume decrease 
periods, or steady state Volume periods). 
0378. In certain embodiments wherein a stable volume 
over the useful life of the device is preferred, the balloon is 
configured to maintain a volume of at least 90% to 110% of its 
original nominal Volume. In other embodiments, it can be 
desirable for the balloon to increase and/or decrease in Vol 
ume over its useful life (e.g., in a linear fashion, in a stepwise 
fashion, or in another non-linear fashion). In other embodi 
ments, the balloon maintains a volume of 75% to 125% of its 
original nominal volume, or 75% to 150% 
0379 The intragastric device can be a single free-floating 
or tethered device. In some embodiments, it can be desirable 
to provide multiple devices (2, 3, 4, 5, 6, or more), either 
free-floating or tethered to each other, e.g., in a similar con 
figuration to a cluster of grapes. The individual devices can be 
simultaneously inflated with one inflation system connected 
to all of the devices, or each device can be provided with a 
separate inflation system. 
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Valve System 
0380. In preferred embodiments, a self-sealing valve sys 
tem which contains a self-sealing septum housed within a 
metallic concentric cylinder is provided. In the inflatable 
configuration, the self-sealing valve system is preferably 
adhered to the underside of the balloon material such that only 
a portion of the valve protrudes slightly outside of the balloon 
surface to ensure a smooth surface. The valve system for the 
inflatable configuration can utilize the same self-sealing sep 
tum designed for the self-inflating configuration. The septum 
preferably consists of a material possessing a durometer of 20 
Shore A to 60 Shore D. The septum is inserted or otherwise 
fabricated into the smaller cylinder of the concentric metallic 
retaining structure that is preferably cylindrical in shape. The 
Smaller cylinder within the larger cylinder controls alignment 
of the catheter needle sleeve? needle assembly with the sep 
tum, provides a hard barrier so that the catheter needle does 
not pierce the balloon material (needle stop mechanism), and 
provides compression Such that the valve? septum re-seals 
after inflation and subsequent needle withdrawal. 
0381. The concentric valve system can also provide radio 
opacity during implantation and is preferably titanium, gold, 
stainless steel, MP35N (nonmagnetic, nickel-cobalt-chro 
mium-molybdenum alloy) or the like. Non-metallic poly 
meric materials can also be used, e.g., an acrylic, epoxy, 
polycarbonate, nylon, polyethylene, PEEK, ABS, or PVC or 
any thermoplastic elastomer or thermoplastic polyurethane 
that is fabricated to be visible under X-ray (e.g., embedded 
with barium). 
0382. The septum is preferably cone shaped, so that the 
compressive forces are maximized for self-sealing after infla 
tion. The self-sealing septum allows air to be evacuated from 
the balloon for processing/compacting and insertion into the 
outer container, and allows for piercing by an inflation agent 
Syringe needle (self-inflating configuration) or inflation cath 
eter needle (inflatable configuration), and then Subsequent 
withdrawal of the inflation agent Syringe needle or detach 
ment of the inflation catheter and withdrawal of the catheter 
needle significantly limiting gas leakage outside of the bal 
loon during the inflation process and needle withdrawal/cath 
eter detachment. The septum is inserted into the valve using a 
mechanical fit mechanism to provide compression. An addi 
tional ring can be placed at the distal end of the inner cylinder 
to provide additional compression to ensure the septum mate 
rial is dense enough to re-seal itself. The ring is preferably 
metallic in nature, but can also be a non-metallic polymeric 
material Such as an acrylic, epoxy, orthermoplastic elastomer 
orthermoplastic polyurethane. The ring material is preferably 
the same material as the cylinder, titanium, but can also be 
gold, stainless steel, MP35N or the like. 
0383. In the inflatable configuration, a larger, outer cylin 
der of the concentric valve housing contains a slightly harder 
durometer material than the inner cylinder (50 Shore A or 
greater), but is also preferably silicone. The purpose of using 
a harder durometer material is to ensure sealing when con 
nected to the needle sleeve for inflation. The silicone located 
in the outer ring of the concentric valve is adhered to the 
balloon from the inside surface. The entire outer cylinder is 
filled and a small circular lip of this same material is provided 
that is slightly larger than the diameter of the inner cylinder 
and extends to the outside surface of the balloon. The lip is 
compatible with the bell shaped needle sleeve and provides 
sealing to enhance connection of the valve to the catheter to 
withstand the inflation pressures applied and also increases 
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the tensile force of the catheter. This silicone lip preferably 
does not protrude past the balloon Surface more than 2 mm to 
ensure that the balloon surface remains relatively smooth and 
does not cause abrasion or ulcerations of the mucosa. It is 
designed to provide compressive forces against the needle 
sleeve of the catheter for inflation and detachment whereby 
when connected to the needle sleeve of the inflation catheters, 
the connection force during the inflation process can with 
stand up to 35 PSI. The seal is thenbroken during detachment 
using hydrostatic pressure that is more than 40 PSI less than 
200 PSI to break the connection force. Two additional retain 
ing rings, preferably made of the same material as concentric 
valve, are included in the valve system to further enhance the 
seal between the metal and the valve silicone and provide 
additional mechanical Support to ensure proper mechanical fit 
and are intended to disrupt slippage of the silicone material 
from the hard (metallic) valve system (causing an increase in 
tensile force). 
0384 The valve structure for the inflatable configuration 
uses a mechanical fit mechanism to provide the functions of 
the self-sealable valve for inflation by the catheter and sub 
sequent catheter detachment; however, primer and/or adhe 
sive may be used to provide additional Supportin maintaining 
the assembly. The configuration can be modified by modify 
ing the Surfaces of the metal components, making them more 
sticky or slippery to provide the desired mechanical/interfer 
ence fit. The interference fit between the valve and the cath 
eter can be modified to change the pressure requirements for 
inflation and/or detachment. Additional assemblies can 
include overmolding the metallic portions or the concentric 
system in silicone such that additional Support rings to ensure 
the mechanical fit and the tensile strength and forces required 
to Sustain the assembly during catheter inflation and detach 
ment can be omitted. 

0385. The total valve diameter in the inflatable configura 
tion is designed to fit a miniature catheter system that does not 
exceed 8 French (2.7 mm, 0.105 inches) in diameter. The total 
diameter does not exceed 1 inch (2.54 cm) and is preferably 
less than 0.5 inches (1.27 cm), to facilitate swallowing. Addi 
tional valves can be added, if desired; however, it is generally 
preferred to employ a single valve so as to maintain the 
volume of the deflated/folded balloon (and thus the outer 
container dimensions) as Small as possible. The valve system 
is preferably attached to the inner surface of the balloon such 
that a shear force greater than 9 lbs (40 N) is required to 
dislodge the valve system. 
0386. In a self-inflating configuration, the valve system 
can be attached to the balloon (e.g., on its inside Surface) 
without the use of an opening, orifice, or other conduit in the 
wall of the balloon. The valve system can utilize a septum 
with a durOmeter of 20 Shore A to 60 Shore D. The valve can 
be inserted or otherwise fabricated into a retaining structure 
that has a higher durometer, e.g., 40 Shore D to 70 Shore D or 
more. The retaining structure can be fabricated from a sili 
cone, rubber, soft plastic or any suitable non-metallic poly 
meric material Such as an acrylic, an epoxy, a thermoplastic 
elastomer, or thermoplastic polyurethane. Preferably, a struc 
ture, Such as a ring, that can be metallic or non-metallic but 
radioopaque (e.g., barium) and visible under X-ray, or mag 
netic or magnetizable and detectable by sensing of a magnetic 
field, can be embedded in the retaining structure. Using a 
mechanical fit mechanism of two structures of different 
durometers, one softer (septum) with a large diameter, can be 
inserted into a Snug, more rigid durometer structure creates 

Mar. 3, 2016 

compressive forces in the once open orifice to enable CO 
retention and reduce susceptibility for CO gas leaks. The 
metallic ring for radio-opacity also helps to create compres 
sive forces on the septum. The self-sealing septum allows air 
to be evacuated from the balloon for processing/compacting 
and inserting in the outer container, and also allows for the 
inflation agent to be injected into the outer container for 
inflation initiation. Additional septums can be provided, if 
desired; however, it is generally preferred to employ a single 
septum so as to maintain the volume of the deflated/folded 
balloon (and thus the outer capsule) as Small as possible. The 
valve system is preferably attached to the inner surface of the 
balloon such that a shear force greater than 9 lbs (40 N) is 
required to dislodge the valve system. A silicone head and 
opacity ring of a self-sealing valve system can be employed, 
as can a wedge-shaped septum. 
0387. In the self-inflating configuration, an inoculation 
spacer is preferably incorporated to guide a needle into the 
self-sealing valve for injection of liquid activation agent into 
the lumen of the balloon and to prevent the needle from 
penetrating the wall of the deflated/folded balloon elsewhere 
such that pressure within the lumen of the balloon cannot be 
maintained. The inoculation spacer also facilitates preventing 
liquid activation agent from penetrating the inner container or 
the folded balloon material, thereby focusing the activation 
agent in an appropriate manner to properly mix the reactants 
for CO2 generation according to the criteria described above. 
The inoculation spacer is generally in the form of a tube or 
cylinder. The inoculation spacer is preferably attached to the 
inner container and/or the self-sealing valve system with an 
adhesive or other fixing means; however, in certain embodi 
ments the inoculation spacer can be “free-floating and main 
tained in position by the folding or rolling of the walls of the 
balloon. The inoculation spacer can comprise any Suitable 
material that can be passed after separation, erosion, degra 
dation, digestion, and/or dissolution of the outer container; 
however, preferable materials include non-metallic materials 
with a minimum Shore D durometer of 40 or more, any 
metallic material, or a combination thereof. A cupped needle 
stop (inoculation spacer) can be employed in preferred 
embodiments. 

Inflation Assembly 

0388. In certain preferred embodiments, the volume-oc 
cupying Subcomponent is filled with a fluid using tubing 
which is subsequently detached and pulled away from the 
Volume-occupying Subcomponent. One end of the Volume 
occupying Subcomponent has a port connected to tubing of 
Sufficient length that when unwound can span the entire 
length of the esophagus, from mouth to stomach. This tubing 
is connected to the Volume-occupying Subcomponent with a 
self-sealable valve or septum that can tear away from the 
Volume-occupying Subcomponent and self-seal once the Vol 
ume-occupying Subcomponent is inflated. A physician or 
other health care professional Secures one end of the tubing as 
the patient swallows the device. Once the device is residing 
within the stomach, the physician uses the tube to transmit a 
fluid, such as air, nitrogen, SF, other gas(es), vapors, saline 
Solution, pure water, a liquid or vapor under external ambient 
conditions (e.g., room temperature) that forms a vapor orgas, 
respectively, at in vivo temperatures (e.g., SF), or the like, 
into the Volume-occupying Subcomponent and thereby inflate 
it. The fluid may be or include a variety of other fluid or 
non-fluid materials as well, including physiologically accept 
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able fluids, such as aqueous fluids, e.g., water, water with one 
or more additives (e.g., electrolytes, nutrients, flavorants, 
colorants, sodium chloride, glucose, etc.), saline solution, or 
the like. After the Volume-occupying Subcomponent is fully 
inflated, the tubing is released and can be pulled out from 
inside the patient. 
0389. The tube may be released in a number of manners. 
For example, the tubing may be detached by applying agentle 
force, or tug, on the tubing. Alternatively, the tubing may be 
detached by actuating a remote release. Such as a magnetic or 
electronic release. Additionally, the tubing may be released 
from the Volume-occupying Subcomponent by an automatic 
ejection mechanism. Such an ejection mechanism may be 
actuated by the internal pressure of the inflated volume-oc 
cupying Subcomponent. For example, the ejection mecha 
nism may be sensitive to a specific pressure beyond which it 
will open so as to release any excess pressure and simulta 
neously release the tube. This embodiment provides a desir 
able feature through combining release of the tubing with a 
safety valve that serves to avert accidental overinflation of the 
Volume-occupying Subcomponent in the patient’s stomach. 
0390 This automatic release embodiment also provides 
the benefit that the device inflation step may be more closely 
monitored and controlled. Current technology allows for a 
self-inflating intragastric Volume-occupying Subcomponent 
which generally begins to inflate in a four minute timeframe 
after injection with an activation agent Such as citric acid. In 
this approach, the Volume-occupying Subcomponent may, in 
some instances, begin to inflate prior to residing within the 
stomach (e.g., in the esophagus), or, in patients with gastric 
dumping syndrome or rapid gastric emptying, the Volume 
occupying Subcomponent may end up in the Small intestine 
prior to the time that inflation occurs. Accordingly, in certain 
embodiments it can be desirable to inflate the volume-occu 
pying Subcomponent on command, once it is ascertained that 
the Volume-occupying Subcomponent is residing in the cor 
rect location. 

0391. In certain embodiments, it may also be advanta 
geous for the Volume-occupying Subcomponent to inflate 
gradually or in several steps over time, or for the Volume 
occupying Subcomponent to maintain a Volume and/or inter 
nal pressure within a preselected range. For example, if gas 
escapes the Volume-occupying Subcomponent prior to the 
desired deflation time, it can be beneficial for the device to 
re-inflate in order to preserve it in its expanded state. 
0392 An intragastric balloon system that is manually 
inflated by a miniature catheter can be employed in certain 
embodiments. The system preferably remains “swallowable.” 
The balloon for delivery is in a compacted state and is 
attached to a flexible, miniature catheter, preferably no larger 
than 4 French (1.35 mm) in diameter. The catheter is designed 
such that a portion of the catheter can be bundled or wrapped 
upon itself for delivery with the encapsulated balloon, allow 
ing the patient to swallow both catheter and balloon for deliv 
ery to the stomach. The balloon can contain a self-sealable 
valve system for attachment of the catheter and inflation of 
the balloon once it reaches the stomach cavity. The proximal 
end of the catheter can be left just outside of the patients 
mouth, permitting connection to an inflation fluid container 
that can house the preferred inflation fluid (gas or liquid). 
After inflation the catheter can be detached from the balloon 
valve and pulled back through the mouth. This method allows 
for the intragastric balloon to maintain its swallowability but 
allow for inflation by a fluid source or a mixture of fluid 
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Sources via the catheter. Alternatively, a more rigid, pushable 
system can be employed wherein the balloon valve is com 
patible with either the Swallowable, flexible catheter or the 
pushable, rigid catheter assembly. 
0393. The inflation catheters (swallowable or administra 
tor-assisted pushable) described herein are configured to 
deliver the balloon device orally and without any additional 
tools. The administration procedure does not require con 
scious sedation or other similar sedation procedures or 
require endoscopy tools for delivery. However, other versions 
of the device can be used in conjunction with endoscopy tools 
for visualization or can be adapted such that the balloon 
device can be delivered nasogastrically as well. 
0394. In operation, the proximal end of the inflation cath 
eter is connected to a valve or connector that allows for 
connection to the inflation source or the disconnect source, 
this is preferably a Y-arm connector or inflation valve. The 
connector materials may consist of polycarbonate or the like 
and can connect to a single or multi-lumen catheter tube. The 
distal end of the inflation catheter is connected to the univer 
sal balloon valve of the balloon that has been compacted and 
housed within a gelatin capsule or compacted using gelatin 
bands. The catheter tube is preferably from 1 French (0.33 
mm) to 6 French (2 mm) in diameter. The catheter is prefer 
ably long enough to extend out past the mouth (connected to 
the inflation connector or valve) and transverse the esophagus 
down to at least the middle of the stomach—approximately 
50-60 cm. Measurement ticks can be added to the tubing or 
catheter to aid in identifying where the end of the tube is 
located. Timing for inflation can be initiated by having the 
tube contain a pH sensor that determines a location difference 
between the esophagus (pH 5-7) and the stomach (pH 1-4) 
based on the different pH between the two anatomical 
sources, or can be derived or verified from the expected pres 
Sure in a contained (i.e., esophagus) versus a less-constrained 
space (i.e., stomach). The tube can also contain nitinol that 
has a tunable transmission to the body temperature, taking 
into account the timing for Swallowing. The tube can also be 
connected to a series of encapsulated or compacted balloons 
on a single catheter. Each can be inflated and released sepa 
rately. The number of balloons released can be tune-able to 
the patient’s needs and desired weight loss. In certain 
embodiments, the intragastric balloon or catheteris located or 
tracked in the body by sensing a magnetic field of a magne 
tizable component of both or either devices, as discussed in 
detail below. 

0395. In certain embodiments, a catheter with the balloon 
at the distal end (inflated with air) is employed to temporarily 
and firmly hold the balloon in place. A small deflated balloon 
catheter can be positioned through the head of the gastric 
balloon (e.g., a “balloon within the balloon”), and then 
inflated with air during delivery to firmly hold the capsule and 
balloon in place and prevent spontaneous detachment of bal 
loon from the catheter. This balloon catheter can incorporate 
a dual channel that can also allow the bigger gastric balloon to 
be inflated (by gas or liquid). Once the gastric balloon has 
been satisfactorily inflated, the small air balloon catheter can 
be deflated and pulled out of the valve (allowing the valve to 
self seal), and out of the body, leaving the inflated gastric 
balloon in the stomach. 

0396. In other embodiments, the catheter may be coated to 
enhance Swallowability or is impregnated or treated with one 
or more local anesthetics or analgesics to ease Swallowing. 
Such anesthetics may include anesthetics in the amino amide 














































































































































































