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FIG. 1

(57) Abstract: A gastrointestinal administration device comprising an elongated tube or track, an anchor and a channel, which al -
lows the proximal end of the tube or track to be wholly secured inside the mouth from where it passes down the lateral oropharynx to
the desired site in the gastrointestinal tract. This system may be used to administer nutrients, fluids, medications, nutraceuticals, diet -
ary supplements and/or non-nutrient gastrointestinal stimulants or other therapies directly to a desired site in the gastrointestinal tract
in humans and animals for a variety of purposes including novel applications such as weight and glucose control, local administra -
tion of medication and storage of a deposit of a therapeutic agent. It may also be used for monitoring of processes inside the
gastrointestinal tract.
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ENTERAL FAST ACCESS TRACT PLATFORM SYSTEM
CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit under 35 U.S.C. § 119(e) of U.S. Provisional
Application Serial No. 62/182,361, filed June 19, 2015, the content of which is hereby

incorporated by reference in its entirety.

BACKGROUND
[0002] The gastrointestinal tract is essentially a long tube that propels substances from one
end to the other with absorption of substances along the way. In certain situations it may be
desirable to modify this feature of the gastrointestinal tract to maintain a substance at or
deliver a substance to a specific location for controlled release there or to maintain a device at
a specific location for monitoring of internal processes.
[0003] Enteral feeding tubes are used by people of all ages and animals to deliver nutrients,
fluids, medications, nutraceuticals and/or dietary supplements directly to a desired site,
usually in the gastrointestinal tract, in a variety of individuals including those with difficulty
swallowing (dysphagia), musculoskeletal or neurological illness, general debilitation and
weakness, mental impairment and mechanical obstruction in part of the gastrointestinal tract.
They can be used to maintain health or restore it.
[0004] Currently, enteral feeding tubes are designed to be secured on the body’s external
surface and to have some of the tube visible externally. The proximal end of a nasoenteral
and oroenteral tube remains outside the nose or mouth and is usually taped to the skin or
secured in place with a bridle. Such tubes can be dislodged fairly easily, are often
uncomfortable and are considered unsightly by many individuals. Nasoenteral tubes can
cause nasal mucosal irritation and sinusitis. They can be difficult to secure in place.
[0005] Percutaneous enteral feeding tubes are placed through a surgical procedure and pass
through the skin and subcutaneous tissue and into the gastrointestinal tract, usually the

stomach or upper intestine.

SUMMARY
[0006] Apparatus and methods are provided for a minimally invasive gastrointestinal
administration platform. In accordance with one aspect of the present disclosure, a

gastrointestinal administration device and method of use is provided, the gastrointestinal
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administration device comprising an elongated tube (“conduit”) having an upstream end
disposed in a mouth of an individual, a downstream end disposed in a gastrointestinal tract
site of the individual, a wall defining a lumen, the lumen extending therethrough the upstream
end and the downstream end, an access port in fluid communication with the upstream end,
and at least one distribution port in fluid communication with the downstream end; a sealing
mechanism for sealing the access port; an anchor disposed in the mouth, the anchor
configured to secure the upstream end of the elongated conduit to at least one feature in the
mouth; and a channel coupled to the anchor and is configured to receive the upstream end of
the elongated conduit, wherein the elongated conduit is translatable through the channel; and
wherein the access port is disposed outside of the channel and is not translatable through the
channel.

[0007] In some embodiments, the feature in the mouth that the anchor secures to may
include a tooth, a bone, or a cartilage, mucosa or muscle in the mouth. In some other
embodiments, the feature in the mouth includes a dental prosthesis, an orthodontic appliance,
a tooth included in a set of dentures, a dental crown, a molar, a premolar, a maxilla or a
mandible.

[0008] In some embodiments, the anchor may be an intraoral hardware, dental prosthesis,
or an orthodontic appliance. In some embodiments, the anchor may be a dental implant
disposed in a tooth socket. In some other embodiments, the anchor comprises at least one of
a molar band, a dental plate, dental implant, a temporary anchoring device (TAD), a denture,
dental braces, Invisalign®, a dental bracket, or a dental retainer. In yet some other
embodiments, the anchor comprises a strip made of biocompatible material coupled to at least
one tooth. The anchor may be an artificial or synthetic device mounted to an oral feature. In
some embodiments, the artificial or synthetic device is removably coupled to at least one
tooth.

[0009] In some embodiments, the channel may be formed of a deformable material and
may include a longitudinal recess along an entire length of an inner surface of the channel for
slidably receiving the elongated conduit. In some embodiments, the channel comprises a
plurality of rings in substantially coaxial alignment. In some other embodiments, the channel
comprises a cylindrical tube having a channel lumen extending therethrough. In yet some

other embodiments, the channel comprises two hingedly connected semi-cylindrical parts



WO 2016/205701 PCT/US2016/038159

having an opened position and a closed position, and wherein the elongated conduit
configured to be placed inside of the two hingedly connected semi-cylindrical parts
configured to receive in the opened position. In some embodiments, the channel is
configured to be coupled to the anchor via an adjustable connector, the adjustable connector
having a first end and a second end, wherein the lever is configured to be attached to the
anchor at the first end, and to the channel at the second end. The lever or adjustable
connector may be rotatably attached to the anchor and/or the channel.

[0010] In some embodiments, the channel may be disposed at the buccal or lingual aspect
of a tooth.

[0011] In some embodiments, the sealing mechanism is a cap or a one-way valve. In some
embodiments, the cap is further removably engageable to the channel.

[0012] In some embodiments, the gastrointestinal administration device further includes an
administration conduit having a proximal end and a distal end, the administration conduit in
fluidic communication with a delivery port at the distal end and a first reservoir including a
payload at the proximal end, wherein the delivery port is removably engageable to the access
port of the elongated conduit; and wherein upon an engagement of the delivery port to the
access port, a pressure at the first reservoir provides the payload through the at least one
distribution port and into the gastrointestinal tract.

[0013] In some embodiments, the administration conduit comprises a plurality of conduit
branches, each of the plurality of conduit branches having a proximal end and a distal end,
and wherein each of the conduit branches is in fluid communication with a corresponding
reservoir at the proximal end and the delivery port at the distal end; and wherein each
corresponding reservoir comprises a corresponding payload.

[0014] In some embodiments, the delivery port may comprise a fastening feature for
engaging a complementary fastening feature of the access port. One of the fastening feature
and the complementary fastening feature includes a male thread and the other of the fastening
feature and the complementary fastening feature comprises a female thread. In another
embodiment, one of the fastening feature and the complementary fastening feature includes a
funnel and the other of the fastening feature and the complementary fastening feature

includes a cone. In some embodiments, the access port may include a one way valve.
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[0015] In some embodiments, at least one sensor is disposed at the downstream end of the
elongated conduit, the at least one sensor configured to sense at least one of pH and blood at
the gastrointestinal tract site. The sensor may comprise an occult blood detecting device. In
some other embodiments, an expandable distal reservoir is disposed at the downstream end of
the elongated conduit, and is configured to contain and release substances in a controlled
manner.

[0016] In some embodiments, the elongated conduit is retrievable and replaceable, and may
comprise an upper segment and a lower segment, the lower segment is formed of a
biodegradable material absorbable in a gastrointestinal tract. In some embodiments, the
elongated conduit further comprises a decoupler configured to selectively engage the upper
segment and the lower segment.

[0017] In some embodiments, the elongated conduit can be reinforced to prevent damage
by biting. In some embodiments, the elongated conduit may further include a shape retaining
material extending on or in at least a portion of the tube wall. The shape retaining material
may be a shape memory alloy.

[0018] This platform device is useful to administer nutrients, fluids, medications,
nutraceuticals, dietary supplements and/or non-nutrient gastrointestinal stimulants or
inhibitors directly to a desired site in the gastrointestinal tract in humans and animals for
immediate or later use.

[0019] This platform device may further be used to deliver agents such as prebiotics,
probiotics, bile acids, microbes, and hydrogels.

[0020] This platform device may also be used to manage excess weight or for glucose
control in humans and animals.

[0021] This platform device may also be used to prevent interaction of certain nutrients
with specific areas of the gastrointestinal tract. For example, interaction of nutrients with the
stomach and/or the upper intestine may be excluded to stimulate certain desirable aspects of
gastric bypass surgery used in the management of obesity and Type 2 diabetes, and related
co-morbidities. The rationale for such use is disclosed in U.S. Provisional Patent Application
No. 62/182,366, filed June 19, 2015, incorporated by reference herein in its entirety.

[0022] This platform device can also be used to manage other chronic diseases such as

Parkinson’s Disease, as erratic gastric emptying may be avoided by direct delivery of therapy
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to the upper intestine. Similarly, this platform system may also be used for desired activation
or inhibition of enteroendocrine cells and neurohormonal pathways by nutrients or other
agents.

[0023] This platform device can also be used for filling (inflating) and draining (deflating)
an intragastric or intraintestinal balloon disposed in the vicinity of a selected gastrointestinal
tract site.

[0024] This platform device can also be used for drainage or venting purposes, e.g., to
allow intermittent release of secretions, gas, or gastric acid through the proximal end of the
tube into a receptacle in individuals with gastrointestinal tract obstruction. In another
embodiment, this platform device can be used for drainage of nutrients if controlled removal
(e.g., with assistance of a pump) of nutrients is medically indicated, for example, for purpose
of weight control.

[0025] The tube may be placed in ways that are currently standard practice. These include
blind placement where the tube is inserted without visualization of its progress,
endoscopically, under fluoroscopy, under electromagnetic guidance such as used in the
CORPAK Medsystems, CORTRAK Enteral System, and/or with x-ray confirmation of
position or other means such as auscultation for air in the stomach or check of pH in tube
aspirate.

[0026] In accordance with another aspect of the present disclosure, apparatus and methods
are provided for a gastrointestinal administration device comprising an elongated track
having an upstream end disposed in a mouth of an individual, a downstream end disposed in
a gastrointestinal tract site of the individual, and a coupler disposed at the upstream end of the
elongated track, the elongated track configured to deliver a substance or a device to a selected
site of the gastrointestinal tract; an anchor disposed in the mouth, the anchor configured to
secure the upstream end of the elongated track to at least one feature in the mouth; and a
channel coupled to the anchor and is configured to receive the upstream end of the elongated
track, wherein the coupler is coupled to the channel.

[0027] In some embodiments, the elongated track is retrievable and replaceable. The
elongated track may include an upper segment and a lower segment, the lower segment is
formed of a biodegradable material absorbable in a gastrointestinal tract. In some

embodiment, the elongated track includes a decoupler for selectively engaging the upper
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segment and the lower segment. In some embodiments, the elongated track is reinforced to
prevent damage by biting.

[0028] In some embodiments, a stimulation device is delivered using the gastrointestinal
administration device that is configured to provide one or more stimulus to the
gastrointestinal tract, the stimulus comprising electrical, chemical, or mechanical stimulus.
The stimulation device can be an inflatable balloon, at least one electrode, radiofrequency
ablation device, or ultrasonic device.

[0029] In some embodiments, the substance to be delivered using the gastrointestinal
administration device is in solid form, liquid form, or semi-liquid form. In some
embodiments, the substance is configured to be delivered in dosage depots having at least one
depot distribution port, which may be selectively permeable. The dosage pods are slidably or
threadably coupled to the elongated track.

[0030] In some embodiments, the elongated track includes a bumper disposed at the
downstream end of the track, wherein the bumper is configured to selectively obstruct the
substance or device from moving further downstream relative to the elongated track.

[0031] In some embodiments, the coupler comprises a hook, a clasp, or a bump, or a
thickening of the track.

[0032] The embodiments in accordance with the present disclosure have been evaluates by
the inventors in human study participants and have been demonstrated to function safely,

effectively, comfortably and esthetically.

BRIEF DESCRIPTION OF THE DRAWINGS
[0033] FIG. 1 illustrates a minimally invasive gastrointestinal delivery system, according to
an exemplary embodiment.
[0034] FIGS. 2A-2G illustrate exemplary embodiments of anchors.
[0035] FIGS. 3A-3C illustrate exemplary embodiments of channels.
[0036] FIGS. 4A-4C illustrate exemplary embodiments of sealing mechanisms.
[0037] FIGS. SA-SE illustrate exemplary embodiments of tubes and access ports.
[0038] FIGS. 6A-6F illustrate exemplary embodiments of administration sets.
[0039] FIG. 7 illustrates a minimally invasive gastrointestinal delivery system, according to

another exemplary embodiment.
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[0040] FIG. 8 illustrates a minimally invasive gastrointestinal delivery system, according to
yet another exemplary embodiment.

[0041] FIGS. 9A-9D illustrate exemplary embodiments having an elongated track.

DETAILED DESCRIPTION

Definitions

[0042] The singular form of “a”, “an” and “the” include plural references unless the context
clearly dictates otherwise. For example, the term “a nutrient” may include a plurality of
nutrients, including mixtures thereof.

[0043] Numerical designations and numerical ranges, for example tube diameter, pH,
temperature, time, concentration, and molecular weight, are approximations which are varied
(+)or(-)byincrements of 0.1. It is to be understood, although not always explicitly
stated, that all numerical designations are preceded by the term “about”. It also is to be
understood, although not always explicitly stated, that the reagents described herein are
merely exemplary and that equivalents of such are known in the art.

[0044] The term “comprising” intends that formulations, physical compositions and
methods include the recited elements, but do not exclude others. “Consisting essentially of”,
when used to define systems and methods, shall mean excluding other elements of any
essential significance to the combination such as those that do not contribute to the benefit of
the claimed embodiments. “Consisting of”” shall mean excluding more than trace elements.
Embodiments defined by each of these transition terms are within the scope of this invention.
[0045] The term “individual” intends an animal, whether human or non-human. For
example, an individual may be human, bovine, horse, feline, canine, rodent, or primate.
[0046] The term “gastrointestinal administration” intends the administration of a substance,
a device, and/or a stimulus to the gastrointestinal tract of an individual.

[0047] Asused herein, the term “anchor” intends an artificial object coupled to a feature in
the mouth, thereby allowing other objects to be secured to the feature in the mouth by
coupling to the anchor. The coupling of the anchor to the feature in the mouth may be
permanent or removable. Similarly, the coupling of the anchor to the other objects may be

permanent or removable.
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[0048] Asused herein, a “reservoir” intends a device for containing a payload such as a
substance. The substance may be solid, semi-solid, or liquid.

Summary of Components

[0049] Referring now to FIG. 1, an exemplary embodiment of the minimally invasive
system is depicted comprising anchor 10 configured to be disposed in a mouth of an
individual, and channel 12 disposed inside of anchor 10, tube 16, and administration set 18
for supplying a payload to the system. Channel 12 comprises a lumen for receiving tube or
track 16. Anchor 10 secures the upstream end of tube 16 inside the mouth of an individual,
from where it passes down the lateral oropharynx to the desired site in the gastrointestinal
tract. Tube 16 comprises an elongated conduit, and has an upstream end for being secured in
the mouth, and a downstream end for placement in a gastrointestinal tract site of the
individual. The upstream end includes access port 13. The downstream end includes an exit
port (not shown). The exemplary embodiment further comprises cap 14 for removably
sealing access port 13 of tube 16. Cap 14 is shown as attached to anchor 10 as shown in FIG.
1. In some other embodiments, the cap may be directly attached to the channel, the access
port, or the tube or track. Administration set 18 comprises administration conduit 15 having
delivery port 19 at its distal end. Delivery port 19 is configured to engage access port 13 for
delivering the payload from administration system 18. The cap preferably is of a size that
prevents it being apparent externally, for example, having an external diameter in the range of
about 1.0 mm to about 15.0 mm.

[0050] In some embodiments, the tube is sealed when not in use by a one-way valve, in
addition to, or in lieu of, a cap. In some embodiments, the distal port also includes a one-way
valve to prevent reflux of delivered substances up the tube.

[0051] In some embodiments, tube 16 of FIG. 1 is replaced with a track, which is an
elongated solid line. The track is configured to guide substances or stimulus to a selected site
in the gastrointestinal tract. The proximal end of the track is configured to allow the payload
to be loaded. The payload may be a substance, a container containing the substance, devices
for delivering stimulations, or a monitoring device. The proximal end of the track further
comprises attaching the coupler for coupling the track to an anchor or a channel. In some

embodiments, for example, the coupler comprises a thickening of the track material, a hook,
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or a clasp. The coupler preferably is of a size that prevents it being apparent externally, for
example, having an external diameter in the range of about 0.1 mm to about 10.0 mm.

[0052] In some embodiments, a track is disposed inside or in addition to a tube, allowing
therapeutic or diagnostic substances to be guided to a desired site in the gastrointestinal tract.
[0053] The tube or track in accordance with the present disclosure may be about 5 ¢cm to 9
meters in length, and preferably has a variety of length for reaching different sites in the
gastrointestinal tract, based on the characteristics of an individual patient, and the purpose of
the usage. For example, specific lengths of the tube or track may be selected to reach the
stomach, upper intestine, mid-intestine, lower intestine, and/or one or more specific sites.
The length of the tube or track may also be selected based on the purpose of the use, for
example, delivering drugs such as Levodopa to the upper intestine in an individual with
Parkinson’s disease.

[0054] The system is not visible externally between administrations and may be used to
administer nutrients, fluid, medications, nutraceuticals, dietary supplements and/or non-
nutrient gastrointestinal stimulants or inhibitors, therapies, or monitoring devices directly to a
desired site in the gastrointestinal tract in humans and animals.

The Anchor

[0055] FIGS. 2A-2G depict some embodiments of anchors configured to secure the
channel and the tube or track inside the mouth of an individual. The advantages of securing
the tube or track inside the mouth include, among other things: reduced possibility of
accidentally or deliberately dislodging; allowing the anchor to remain in place for months or
years, even when the tube is being replaced; providing more comfort than standard
nasoenteral and oroenteral placement; being less invasive than percutaneous methods;
reduced likelihood of nasal mucosal irritation and damage or sinusitis comparing to
nasoenteral tubes; reducing unwanted attention by being invisible when in situ; avoiding the
need for taping on the face or other means of securing the tube; minimizing the risk of
accidental damage to the tube such as by a razor while shaving; allowing for oral placement
of a tube that does not cause or causes minimal gagging; and interference with speech,
swallowing or eating.

[0056] The anchor may be used to secure the device to a feature in the mouth, such as a

bone, cartilage, or a tooth of the individual. The tooth is preferably an upper molar or a



WO 2016/205701 PCT/US2016/038159

premolar. In some embodiments, the feature in the mouth includes muscle or mucosa of the
individual. The anchor site may be chosen for comfort and ease of access. For instance, the
buccal surface of an upper molar is easy to access and not near the gag reflex mechanism.
Such anchoring may be achieved in an outpatient procedure, with no need for anesthesia or
special skills, and is easily reversible. Alternatively, the anchor can be fixed to the maxilla or
the mandible. In other embodiments the anchor may be secured to fixed or removable
dentures, to dental crowns, or to other artificial structures in the mouth, such as a dental
prosthesis, or an orthodontic appliance of the individual.

[0057] The anchor in accordance with some embodiments of the present disclosure includes
a dental prosthesis, an orthodontic appliance inherently suitable for, specifically designed for,
or adapted for this purpose, or a specially designed intraoral hardware for attaching the tube
or tract, and/or the channel to the selected feature in the mouth. The anchor may be custom
made for the purpose of this invention, and usable by many individuals or may be custom
made or adjusted for individuals following the design described herein. In some
embodiments, the dental prosthesis or orthodontic appliance is modified for the specific
purpose of securing the tube, channel, or track, in the mouth. In some other embodiments,
commercially available dental prosthesis or orthodontic appliance for dental or orthodontic
purposes can be used if inherently suitable for, specifically designed for, or adapted for this
purpose.

[0058] The anchor may be constructed of one or more materials. For example, the anchor
may be constructed of one or more of plastic, composite, ceramic, or metal or engineered
biotissue. It may be 3D printed to be of a standard or customized design.

[0059] In one embodiment, the anchor is a stainless steel orthodontic molar band 20 with a
channel attached thereto, as shown in FIG. 2A. Molar bands are available in several different
sizes and shapes to provide a secure fit around a tooth, as shown in FIG. 2B, and is
configured to be cemented in place with dental cement. Molar band 20 may be attached to an
upper or lower molar, and/or a first, second or third molar. Molar band 20 may also be
attached to a premolar. One or more primary (deciduous) or secondary (permanent) teeth
may be used to anchor the tube or track. In some embodiments, the channel is disposed at the

buccal surface of molar band 20.
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[0060] In one embodiment, the anchor comprises a flat stainless steel or other
biocompatible strip, as shown in FIG. 2C, which may be bonded onto the buccal aspect of
one or more adjacent molars. In another embodiment, the anchor comprises a metal or other
biocompatible strip secured, e.g., with screws to a bone in the mouth. An example of the
strip is orthodontic “miniplates” as made by Tita-Link. Similarly “bollard” type anchors may
be used as made by Tita-Link. See: http://www tita-link.com.

[0061] Referring now to FIG. 2D, in some embodiments, the anchor comprises an
orthodontic temporary anchoring device (“TAD”) 26. In some embodiments, TAD 26 is
attached to a channel. In some other embodiments, TAD 26 can be modified to include a
channel that allows passage of the tube or track therethrough. The modified or unmodified
TAD may be placed in the maxilla or mandible through the gingival oral mucosa at a site that
allows the tube or track to be secured inside the mouth and pass easily into the lateral
oropharynx. This embodiment may be used in edentulous individuals including infants and
the elderly, and individuals who do not have a suitable tooth, or for any other reasons or
considerations. Such anchor sites may be of particular value in individuals without suitable
teeth of their own that can otherwise serve to secure the anchors.

[0062] In one embodiment, the anchor comprises a dental implant secured into an empty
tooth socket 28. Such an anchor may also be of particular value in individuals without
suitable teeth of their own that can otherwise serve as anchors.

[0063] In some embodiments, the anchor is clipped over or otherwise secured on one or
more natural or artificial teeth in a manner that is functional, safe and comfortable. In one
such embodiment, the anchor comprises a dedicated dental plate, for example, a clip on
dental plate 31 (e.g., similar to a retainer) placed specifically to serve as an anchor, as shown
in FIG. 2G. In some other embodiments, the anchor includes a denture, dental braces, a
dental bracket, or a dental retainer.

[0064] Referring now to FIG. 2E, an anchor in accordance with the present disclosure may
further comprise bite block 30 that fits between the occlusal surfaces of the teeth to prevent
inadvertent or deliberate biting on the tube or track. In some other embodiments, a bite block

is disposed at the proximal end of the tube or track.
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The Channel

[0065] The channel prevents the tube or track from migrating distally down the intestinal
tract. It helps direct the tube or track away from the occlusal surface of the teeth. It helps
direct the tube or track down the lateral oropharynx, away from the sensitive posterior palate
and medial pharynx. In one aspect, the channel is narrow enough that the proximal end of the
tube or track and access port cannot pass through. In another aspect, the channel is wide
enough such that the main body of the tube or track passes through with little or no
resistance. The channel is available in several different sizes to accommodate a chosen tube
diameter. In one aspect, the channel is small so as to minimize bulk in the mouth both for
comfort and for aesthetic reasons (e.g., so that it is not visible as a bulge from the outside).
The channel may be attached directly or indirectly to the anchor. Referring now to FIGS.
3A-3C, in one embodiment, channel 32 is a cylinder of stainless steel and welded to an
anchor, for example, a molar band, a dental plate, or other intraoral hardware, stainless steel
dental or orthodontic appliances of the individual. In one embodiment, the channel is
attached indirectly to the anchor in a manner that allows its position to be adjusted in the
mouth. For example, channel 34 as shown in FIG. 3B is connected to an anchor by an
adjustable connector 33. In another embodiment, the channel is clipped or otherwise secured
to the anchor. In one embodiment, the channel comprises a cylinder with a slit opening,
through which the tube or track is slotted into the channel. In another embodiment, the
channel comprises two hingedly connected semi-cylindrical parts configured to form a lumen
when the hinge is closed. The semi-cylindrical parts may be opened to receive the tube or
track, which may be securely disposed within the channel when the semi-cylindrical parts are
closed.

[0066] The channel may be made of any suitable medical grade material. In one
embodiment, the channel can be formed of a deformable material (e.g., a plastic or rubber
material selected to include a degree of flexibility and shape memory or bioengineered
tissue), and can include a longitudinal recess, gap or slit along the channel. As such, the
channel can conform to accommodate a passage of the tube or track as it is inserted or

pressed through the recess, gap or slit, and then secure the tube or track therein.
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The Cap

[0067] The cap is configured to seal the tube when the tube is not in use. This prevents
food particles or other matter from entering the tube and also prevents reflux of intestinal
secretions and other intestinal substances regurgitating into the mouth. The cap may also
serve to hold the tube in the channel rather than spontaneously pushing forward out of the
mouth. The cap preferably is small to minimize bulk in the mouth both for comfort and for
aesthetic reasons (e.g., so that it is not visible as a bulge from the outside), and has an
external diameter and depth in the range of about 1 mm to about 10.0 mm, and has a depth in
the range of about 1.0 mm to about 10.0 mm. In some embodiments, the cap comprises a
first surface engageable with the tube, and a second surface substantially opposite to the first
surface. The first surface may have a cross sectional diameter in the range of about 5.0 mm
to about 12.0 mm. The second surface may have a cross sectional diameter in the range of
about 0.1 mm to 5.0 mm. The length of the cap as measured from the first and second
surfaces is about 1.0 mm to 10.0 mm. The cap is available in several different sizes to
accommodate a chosen tube internal diameter and can be comprised of metal, plastic or other
biocompatible material.

[0068] Referring now to FIGS. 4A-4C, various arrangements of the cap may be used in
accordance with the present disclosure. For example, in one embodiment, cap 38 is tethered
or otherwise engaged to anchor 37, as shown in FIG. 4A. In another embodiment, cap 40 is
tethered to channel 39, as shown in FIG. 4B. In yet another embodiment, cap 42 is tethered
or otherwise engaged to tube 41. In yet another embodiment, cap 44 is a separate component
from the tube, the anchor, or the channel.

The Tube or Conduit

[0069] As seen in FIG. 5A, the tube or conduit in accordance with the present disclosure
comprises a medical grade feeding tube with a small access port.

[0070] The tube may be small (e.g., 5-12 French) or large (e.g., 14-24 French) bore
diameter and of different lengths, thereby allowing delivery of substances of different
consistencies (e.g., water, crushed pills, soft diet) to different gastrointestinal sites (e.g.,
stomach, jejunum, or ileum). In some embodiments, the tube is 8 French, 9 French, or 10

French. Table 1 below shows a conversion chart of the French scale to millimeters.
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| French | Inner Quter
| Size | Diameler Diameter
5 0,043 {in} 0.065 (in)
1.098 {mm) 1,85 {mmy
] 0.054 {in} 0.086 (i
| .37 {mmy) 218 {mm}
g 0.077 {in} 0.113 {in)
" 1.86 (mm} | 2.87 {(mm)
10 0.1 {in} 0.4 {in}
| 254 (mm) | 3.56 (mm)
12 G8S (n) 0.16 {in}
287 fmm} | 4.08 {mm)

Table 1

[0071] The access port allows substances to be delivered down the tube, and yet is small to
minimize bulk in the mouth both for comfort and for aesthetic reasons (e.g., so that it is not
visible as a bulge from the outside). As seen in FIG. 5A, access port 46 has an internal
diameter slightly larger than that of tube 45 (e.g., about 0.2 mm to about 3.0 mm larger in
external diameter than that of the tube).

[0072] In some embodiments, the access port includes female thread 52 configured to allow
connection to a compatible male thread 53 of an administration set.

[0073] In another embodiment, as shown in FIG. SE, access port 54 may comprise one-
way valve to allow access by a compatible administration set.

[0074] The tube may comprise one or more segments, and any one segment may be a
solid or flexible construction, and may be made from one or more materials such as

plastic, composite, ceramic, polymer, biodegradable material, bio-scaffolding or metal.
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One or more materials used may be suitable for minimizing twisting and kinking and to
direct the tube via a preferred route through the oropharynx.

[0075] In some embodiments, tube 46 is reinforced 48 at its upstream end to prevent it from
being inadvertently perforated through deliberate or inadvertent biting, as seen in FIG. 5B.
The tube may be reinforced using methods known in the art, such as using a metallic material
or a resilient polymeric material with various physical and structural conformations, such as a
web or spiral configuration.

[0076] In some embodiments, the tube is long enough to reach the selected site in the
gastrointestinal tract, for example, the stomach, the duodenum, the jejunum or the ileum,
from the mouth. The tube may be contoured to the shape of an oral and pharyngeal
anatomy of an individual to prevent occlusion of the tube. Contouring can also enhance
comfort by preventing the tube from irritating soft tissue during prolonged wear.
Contouring of the tube can be achieved using shape memory wires that have been “shape
set” to adapt to a specific anatomy of an individual, allowing for optimal passage through
the oropharynx by angling away from the occlusal surface of the teeth and the sensitive
medial palate and oropharynx, as seen in FIG. SC. Shape memory wires may also
function as a device that counteracts the peristalsis response of a body to prevent a tube
from undergoing prolonged tensile forces.

[0077] In some embodiments, the tube may be retrievable from the gastrointestinal tract of
an individual. For example, the tube may be withdrawn from the gastrointestinal tract and
removed from a channel anchored to a tooth of an individual. A replacement tube (e.g.,
swapped onto an access port, or including a new access port altogether) may then be inserted
into the channel, and subsequently disposed in the gastrointestinal tract of the individual. In
some embodiments, the tube may be partially withdrawn for inspection, e.g., for damage or
wear and tear.

[0078] In some embodiments, the shape contours of a tube can be determined from 3D
imaging scans of the anatomy of an individual. Alternatively, a tube can take the form of
a generic contour predetermined by a manufacturer or a doctor.

[0079] In some embodiments, the tube comprises a decoupler dividing the tube into an
upstream segment and a downstream segment. When deployed in the body of an individual,

the downstream segment may be disposed in the gastrointestinal tract of the individual. As

15



WO 2016/205701 PCT/US2016/038159

such, if the downstream segment is no longer needed or needs to be replaced, the decoupler
can disengage the downstream segment from the upstream segment. For example, the
decoupler may be configured to disengage in response to an electrical stimulus (e.g., an
electrical signal, which may, for example, be transmitted across an electrical wire from an
access port) or a mechanical force (e.g., a pull tab or cord associated with the decoupler).
Upon disengaging from the upstream segment, the downstream segment may pass through
the remainder of the gastrointestinal tract. In some arrangements, the downstream segment is
broken down and absorbed in the gastrointestinal tract (e.g., is formed of catgut, polyglycolic
acid, polylactic acid, polydioxanone, caprolactone, and other similar natural or synthetic
dissolvable materials). Further, in some arrangements, multiple decouplers can divide the
tube into corresponding multiple segments.

[0080] The access port allows substances to be delivered down the tube, and yet is small to
minimize bulk in the mouth both for comfort and for aesthetic reasons (e.g., so that it is not
visible as a bulge from the outside). The access port may have a screw thread 53 to allow
connection to a compatible administration set. The access port may comprise one-way valve
54 to allow access by a compatible administration set.

[0081] In some embodiments, the tube includes an expandable distal reservoir at its
downstream end, which may be filled or emptied as desired with a depot supply of a
substance including nutrients or medication that can be released from the distal reservoir.
The distal reservoir preferably releases the substance in a controlled manner through
mechanisms such as a semipermeable membrane to provide a local delivery of substance for
a sustained period. This distal reservoir may be of varying lengths and expand to varying
diameters to achieve therapeutic goals. A relatively large diameter may exert a local pressure
effect, while a smaller diameter may not exert any local pressure effect. The tube can be
used, for example, to fill and empty an intragastric or intraintestinal balloon sealingly
engaged at the downstream end with air or liquid, for achieving varying amounts of pressure
in the balloon. In some embodiments, the tube can be used with a pump to drain gastric
secretions, gas, gastric acid, or nutrients from the gastrointestinal tract.

Administration System

[0082] The administration system is configured to deliver substances to the tube securely

through the access port. The administration system may include one channel as seen in FIG.

16



WO 2016/205701 PCT/US2016/038159

6A, or more than one channel, such as the dual channel administration system as seen in FIG.
6B, to allow simultaneous passage of more than one item (e.g., air and a stylet). The
administration system will also allow for connection of the tube to a standard delivery
system, e.g., a catheter tip connector 60 or a Luer lock adapter.
[0083] The administration system can further comprise a payload such as tube feed or other
material for administration via the tube in a pre-filled container or reservoir that can connect
directly to the access port. The reservoir may then be squeezed, as seen in FIG. 6E or
pushed by a plunger distally down the tube, as seen in FIG. 6F.
[0084] In one aspect, the access port is not configured as plain tapered needles or Luer lock
devices. In another aspect, the access port is configured to be fastened to a pre-selected
feature that is unique or specific to the access port, thereby preventing misadministration.
[0085] In some embodiments, the administration system is configured to deliver substances
or devices by loading the substances or devices onto the track, as described in more detail
below.
[0086] The advantages of the present invention compared with the prior art include:

° The system is not externally visible between administrations.

° It is less easy to dislodge accidentally or deliberately than prior art enteral

feeding systems.

° It is more comfortable than prior art nasoenteral systems.
° It is less invasive than percutaneous methods.
* It is less likely to cause nasal mucosal irritation and damage or sinusitis than

nasoenteral tubes.

° It is not visible when in situ thereby reducing unwanted attention.

° It avoids the need for taping on the face or other means of securing the tube.

° It minimizes the risk of accidental damage to the tube such as by a razor while
shaving.

° It allows for oral placement of a tube that causes little or no gagging, or

interference with speech, swallowing or eating or other typical daily activities.
* It is positioned in a way that avoids or minimizes biting on the tube.
° It is a reversible system: all components may be removed and/or replaced.

The tube or track may be withdrawn through the mouth. Slow release
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[0087]

sustainable:

delivered materials such as depot medications may be withdrawn prior to full
release if so desired.

Certain components may be released (e.g., empty medication pods, docking
bumpers) to progress distally down the gastrointestinal tract or may be
designed to be biodegraded at a desired time and place, including the
administration track itself, somewhat analogous to dissolving sutures.

The tube is preferably not compatible with standard small bore medical
connectors, thereby preventing misadministration of an enteral feeding or
medication by the wrong route. In addition, the access port for the platform is
also preferably not compatible with generic or currently available access

systems such as plain tapered needles or Luer lock devices.

The present invention may also be used for novel applications including discreet and

Administration of medication at a desired rate and location in the
gastrointestinal tract;

Mechanical distension;

Electrical stimulus;

Chemical stimulus;

Nutritional stimulus to regulate gastrointestinal motility and/or neurohormonal
signaling;

Monitoring of gastrointestinal processes;

Chemotherapy, radiotherapy, immunotherapy, and anti-inflammatory therapy.
Depot therapeutic or prophylactic agent release;

Delayed release of therapeutic or prophylactic agent.

Exemplary Conduit Embodiments

[0088] Referring now to FIG. 7, an embodiment includes: stainless steel molar band 20,

stainless steel channel 34 with adjustable connector 33 to position the channel at an optimal

location; and stainless steel cap 40, which is integrated into channel 34 to maintain tube 63 in

position and seal it when not in use. Tube 63 comprises screw thread 64 for connection to

dual lumen access adapter 58 having a compatible screw thread 65. The proximal end 62 of

access adapter 58 may be compatible with Luer lock syringes. In some other embodiments,
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access adapter 58 is configured to be not compatible with generic or currently available
access systems such as plain tapered needles or Luer lock devices, and is only compatible
with a specifically designed administration system to avoid misadministration. In some
embodiments, stainless steel cap 40 is replaced with a one-way valve.

[0089] Referring now to FIG. 8, an alternative embodiment includes: stainless steel molar
band 20 situated on an upper first molar; stainless steel channel 32 comprising two rings
attached to molar band 20 on the buccal aspect anterior to bulk of the masseter muscle; and
stainless steel cap 44 is sealingly engageable with tube 52 to seal it when not in use.
Stainless steel cap 44 has an outer diameter larger than the diameter of the rings of stainless
steel channel 32, thereby maintaining the upstream end of tube 51 in channel 32. Stainless
steel cap 44 is coupled to molar band 20 via a suture or a wire. In an alternative embodiment,
cap 44 is replaced with a one-way valve.

Exemplary Track Embodiments

[0090] Referring now to FIGS. 9A-9D, embodiments in accordance with the present
disclosure comprise track 68 having its downstream end disposed in gastrointestinal tract T.
Track 68 preferably comprises bumper 70 for stopping administered substances at a desired
point in the gastrointestinal tract for controlled release. In some embodiments, bumper 70 is
configured to stop the substance containers or devices at a selected gastrointestinal tract site.
Track 68 1s configured to be secured within a channel, which is attached to an anchor in the
mouth. Substances for delivery to a specific point in the gastrointestinal tract may be
contained in a dosage pod, e.g., a large reservoir at a stomach or further down the
gastrointestinal tract, which may be loaded at the upstream end of the track. For example,
substances or the dosage pod(s) may be clipped loosely around the track near the anchor and
then swallowed by the individual. Alternatively, the substances or the dosage pod(s) may be
slid or threaded over the track. As seen in FIG. 9A, two dosage pods 69 containing the
substances to be administered are slid down the track, the location of each on the track is
fixed by bumper 70. In some embodiments, each dosage pod comprises a plurality of
distribution ports, which may be selectively permeable. Multiple dosage pods comprising
different types of substances may be delivered to a selected site or sites of the gastrointestinal

tract.
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[0091] In some embodiments, the track is temporarily disconnected from the anchor before
loading.

[0092] Administered substances may be in a solid form, a liquid form, or a semi-liquid
form, and may include, but are not limited to, nutritional or nutraceutical stimuli for
regulating gastrointestinal motility, and/or neurohormonal signaling including appetite and
glucose levels, medication and chemical stimuli. Several doses of medication may be
administered at one time and maintained in a dosage pod and released in a controlled manner.
This may be used to improve adherence to medication use where repeated doses are
important (e.g., antibiotics, chemotherapy, oral contraceptives, HIV, tuberculosis, thyroid
medication, etc.). Currently, orally ingested materials generally pass distally along the
gastrointestinal tract necessitating repeat dosing. This leads to suboptimal medical
management when the required doses are not taken in the correct amount or at the right time.
[0093] In some embodiments, the track is configured to deliver one or more devices
providing chemical, electrical or mechanical stimulations to a selected site or sites of the
gastrointestinal tract. For example, a substance can be delivered through the track for
providing chemical stimulation 71 to a selected site of the gastrointestinal tract T. For
another example, electrodes can be delivered down the track for providing electrical
stimulation 72. Balloon 74 may be delivered down the track, which can be intermittently
inflated and deflated to provide mechanical stimulation to the gastrointestinal tract, as seen in
FIG. 9D. In some embodiments, the track is used to deliver a radiofrequency device or an
ultrasonic device to a selected site of the gastrointestinal tract. In some embodiments, the
track delivers a monitoring device to a selected site of the gastrointestinal tract. For example,
a pH sensor can be maintained in the esophagus to monitor for acid reflux, a camera or other
means of detecting occult bleeding (e.g., a Guaiac-based system) may be placed near an ulcer
to monitor for increased risk of or actual bleeding.

[0094] 1t is to be understood that, while the invention has been described in conjunction
with the above embodiments, the foregoing description and examples are intended to
illustrate and not limit the scope of the invention. Other aspects, advantages and
modifications within the scope of the invention will be apparent to those skilled in the art

to which the invention pertains.
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WHAT IS CLAIMED IS
1. A gastrointestinal administration device comprising;

an elongated conduit having an upstream end disposed in a mouth of an individual, a
downstream end disposed in a gastrointestinal tract site of the individual, a wall defining a
lumen, the lumen extending therethrough the upstream end and the downstream end, an
access port in fluid communication with the upstream end, and at least one distribution port in
fluid communication with the downstream end;

a sealing mechanism for sealing the access port;

an anchor disposed in the mouth, the anchor configured to secure the upstream end of
the elongated conduit to at least one feature in the mouth; and

a channel coupled to the anchor, the channel configured to receive the upstream end
of the elongated conduit,

wherein the elongated conduit is translatable through the channel; and

wherein the access port is disposed outside of the channel and is not translatable

through the channel.

2. The gastrointestinal administration device of claim 1, wherein the anchor comprises at

least one of an intraoral hardware, dental prosthesis, or an orthodontic appliance.

3. The gastrointestinal administration device of claim 1, wherein the at least one feature

in the mouth comprises a tooth, a bone, or a cartilage.

4. The gastrointestinal administration device of claim 1, wherein the at least one feature

in the mouth comprises muscle or mucosa in the mouth.

5. The gastrointestinal administration device of claim 1, wherein the at least one feature

in the mouth comprises at least one of a dental prosthesis, or an orthodontic appliance.

6. The gastrointestinal administration device of claim 1, wherein the anchor comprises a

dental implant disposed in a tooth socket.

7. The gastrointestinal administration device of claim 1, wherein the at least one feature

in the mouth comprises a tooth included in a set of dentures.
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8. The gastrointestinal administration device of claim 1, wherein the at least one feature

in the mouth comprises a dental crown.

0. The gastrointestinal administration device of claim 1, wherein the anchor comprises at
least one of a molar band, a dental plate, dental implant, a temporary anchoring device

(TAD), a denture, dental braces, a dental bracket, or a dental retainer.

10.  The gastrointestinal administration device of claim 1, wherein the anchor comprises a

strip made of biocompatible material coupled to at least one tooth.

11. The gastrointestinal administration device of claim 1, wherein the anchor is

removably coupled to at least one tooth.

12.  The gastrointestinal administration device of claim 1, wherein the at least one feature

in the mouth comprises a molar or a premolar.

13.  The gastrointestinal administration device of claim 1, wherein the at least one feature

in the mouth comprises at least one of a maxilla or a mandible of the individual.

14. The gastrointestinal administration device of claim 1, wherein the channel is formed

of a deformable material.

15.  The gastrointestinal administration device of claim 1, wherein the channel comprises
a longitudinal recess along an entire length of an inner surface of the channel, the longitudinal

recess configured to slidably receive the elongated conduit.

16. The gastrointestinal administration device of claim 1, further comprising at least one
of a sensor, an expandable distal reservoir, and a pump disposed at the downstream end of the

elongated conduit.

17.  The gastrointestinal administration device of claim 16, wherein the sensor is

configured to sense at least one of pH and blood at the gastrointestinal tract site.
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18.  The gastrointestinal administration device of claim 16, wherein the expandable distal

reservoir comprises a selectively permeable membrane.

19.  The gastrointestinal administration device of claim 1, wherein the elongated conduit
comprises an upper segment and a lower segment, the lower segment is formed of a

biodegradable material absorbable in a gastrointestinal tract of the individual.

20.  The gastrointestinal administration device of claim 19, wherein the elongated conduit
further comprises a decoupler configured to selectively engage the upper segment and the

lower segment.

21.  The gastrointestinal administration device of claim 1, wherein the elongated conduit

further is reinforced to prevent damage by biting.

22.  The gastrointestinal administration device of claim 1, wherein the channel comprises

a cylindrical tube having a channel lumen extending therethrough.

23.  The gastrointestinal administration device of claim 1, wherein the channel comprises
two hingedly connected semi-cylindrical parts having an opened position and a closed
position, and wherein the elongated conduit configured to be placed inside of the two

hingedly connected semi-cylindrical parts configured to receive in the opened position.

24, The gastrointestinal administration device of claim 1, wherein the channel is
configured to be coupled to the anchor via an adjustable connector, the adjustable connector
having a first end and a second end, wherein the adjustable connector is configured to be

attached to the anchor at the first end, and to the channel at the second end.

25.  The gastrointestinal administration device of claim 24, wherein the adjustable

connector is configured to be rotatably attached to at least one of the anchor and the channel.

26.  The gastrointestinal administration device of claim 1, wherein the sealing mechanism

comprises a one-way valve.
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27.  The gastrointestinal administration device of claim 1, wherein the sealing mechanism

comprises a cap.

28. The gastrointestinal administration device of claim 27, wherein the cap is removably

engageable to the channel.

29.  The gastrointestinal administration device of claim 1, the elongated conduit further

comprising a shape retaining material extending at least a portion of the wall.

30.  The gastrointestinal administration device of claim 29, wherein the shape retaining

material is a shape memory alloy.

31.  The gastrointestinal administration device of claim 1, wherein the channel is disposed

at the buccal or lingual aspect of a tooth.

32.  The gastrointestinal administration device of any one of the above claims, further
comprising an administration conduit having a proximal end and a distal end, the
administration conduit in fluidic communication with a delivery port at the distal end and a
first reservoir including a payload at the proximal end,

wherein the delivery port is removably engageable to the access port of the elongated
conduit; and

wherein upon an engagement of the delivery port to the access port, a pressure at the
first reservoir provides the payload through the at least one distribution port and into the

gastrointestinal tract site.

33. The gastrointestinal administration device of claim 32,

wherein the administration conduit comprises a plurality of conduit branches, each of
the plurality of conduit branches having a proximal end and a distal end; and

wherein each of the conduit branches is in fluid communication with a corresponding
reservoir at the proximal end and the delivery port at the distal end; and

wherein each corresponding reservoir comprises a corresponding payload.

34. The gastrointestinal administration device of claim 32,
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wherein the delivery port comprises a fastening feature, and the access port comprises
a complementary fastening feature; and
wherein the engagement of the delivery port to the access port includes engaging the

fastening feature to the complementary fastening feature.

35.  The gastrointestinal administration device of claim 34, wherein one of the fastening
feature and the complementary fastening feature includes a male thread and the other of the

fastening feature and the complementary fastening feature comprises a female thread.

36.  The gastrointestinal administration device of claim 34, wherein one of the fastening
feature and the complementary fastening feature includes a funnel and the other of the

fastening feature and the complementary fastening feature includes a cone.

37. A method for minimally invasively accessing a selected gastrointestinal tract site of
an individual, the method comprising:

selecting an elongated conduit having an upstream end and a downstream end, a
lumen extending therethrough, an access port in fluid communication with the upstream end,
and at least one distribution port in fluid communication with the downstream end;

selecting an anchor and a channel for placement in the mouth, and coupling the
channel to the anchor;

inserting the downstream end of the elongated conduit into the channel, such as the
access port is disposed outside of the channel and is not translatable through the channel;

placing the downstream end in the selected gastrointestinal tract site;

placing the upstream end in a mouth of the individual; and

wherein the anchor is attached to at least one feature in the mouth.

38. The method of claim 37, wherein selecting an anchor comprises selecting at least one

of an intraoral hardware, dental prosthesis, or an orthodontic appliance.

39. The method of claim 37, wherein the at least one feature in the mouth comprises

attaching the anchor to a tooth, a bone, or a cartilage.
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40. The method of claim 37, wherein the at least one feature in the mouth comprises

muscle or mucosa.

41. The method of claim 37, wherein the at least one feature in the mouth comprises at

least one of a dental prosthesis, or an orthodontic appliance

42. The method of claim 37, wherein selecting an anchor comprises selecting a dental

implant disposed in a tooth socket.

43, The method of claim 37, wherein the at least one feature in the mouth comprises a

tooth included in a set of dentures.

44, The method of claim 37, wherein the at least one feature in the mouth comprises a

dental crown.

45. The method of claim 37, wherein selecting an anchor comprises selecting at least one
of a molar band, a dental plate, dental implant, a temporary anchoring device (TAD), a

denture, dental braces, a dental bracket, or a dental retainer.

46. The method of claim 37, wherein selecting an anchor comprises selecting a strip made

of biocompatible material coupled to at least one tooth.

47.  The method of claim 37, wherein selecting an anchor comprises selecting an anchor

configured to be removably coupled to at least one tooth

48. The method of claim 37, wherein the at least one feature in the mouth comprises a

molar or a premolar.

49. The method of claim 37, wherein the at least one feature in the mouth comprises a

maxilla or a mandible.

50. The method of claim 37, wherein the channel is formed of a deformable material.
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51. The method of claim 37, wherein selecting a channel comprises selecting a channel
having a longitudinal recess along an entire length of an inner surface of the channel, the

longitudinal recess configured to slidably receive the elongated conduit.

52.  The method of claim 37, wherein selecting a channel comprises selecting a cylindrical

tube having a channel lumen extending therethrough.

53. The method of claim 37, wherein selecting a channel comprises selecting a channel
configured to be coupled to the anchor via an adjustable connector, the adjustable connector
having a first end and a second end, wherein the adjustable connector is configured to be

attached to the anchor at the first end, and to the channel at the second end.

54. The method of claim 53, wherein the adjustable connector is configured to be

rotatably attached to at least one of the anchor and the channel.

55. The method of claim 37, further comprising sealing the upstream end of the elongated

conduit when the elongated conduit is not in use.

56. The method of claim 55, wherein sealing the upstream end of the elongated conduit

comprises engaging the access port with a cap.

57. The method of claim 55, wherein sealing the upstream end of the elongated conduit

comprises placing a one-way valve in the upstream end of the elongated conduit.

58.  The method of claim 37, wherein selecting an elongated conduit comprises selecting
an elongated conduit having an upper segment and a lower segment, the lower segment is

formed of a biodegradable material absorbable in a gastrointestinal tract.

59. The method of claim 58, wherein the elongated conduit further comprises a decoupler

configured to selectively engage the upper segment and the lower segment.

60. The method of claim 37, further comprising retrieving the elongated conduit from the

gastrointestinal tract.

61. The method of claim 37, further comprising:
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selecting an administration conduit having a proximal end and a distal end, the
administration conduit in fluidic communication with a delivery port at the distal end and a
first reservoir including a payload at the proximal end; and

delivering the payload to the elongated conduit through the at least one distribution

port to the gastrointestinal tract.

62. The method of claim 37, wherein selecting a channel for placement in the mouth

comprises placing the channel at the buccal or lingual aspect of a tooth.

63. The method of claim 37, further comprising delivering a first substance to the selected

gastrointestinal site.

64. The method of claim 63, wherein the first substance comprises one or more nutrients,
fluids, medications, nutraceuticals, dietary supplements and/or non-nutrient gastrointestinal

stimulants or inhibitors.

65. The method of claim 37, further comprising:

sealingly engaging the downstream end of the elongated conduit with an intragastric
or intraintestinal balloon, the intragastric or intraintestinal balloon configured to be disposed
in the vicinity of the selected gastrointestinal tract site;

inflating the intragastric or intraintestinal balloon by delivering a second substance
through the elongated conduit into the intragastric or intraintestinal balloon; and

optionally deflating the intragastric or intraintestinal balloon.

66.  The method of claim 65, wherein the second substance comprises at least one of air
and saline.
67. The method of claim 65, wherein optionally deflating the intragastric or intraintestinal

balloon comprises removing the second substance from the intragastric or intraintestinal

balloon through the elongated conduit.

68. The method of claim 65, wherein the intragastric or intraintestinal balloon comprises
a semipermeable membrane, and optionally deflating the intragastric or intraintestinal balloon

comprises allowing the second substance to permeate across the semipermeable membrane.
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69. The method of claim 37, further comprising pumping a third substance from the

selected gastrointestinal tract site to the upstream end of the elongated conduit.

70. The method of claim 69, wherein the third substance comprises gastrointestinal

secretions, gas, gastric acid, nutrients, or any combination thereof.

71. A gastrointestinal administration device comprising;

an elongated track having an upstream end disposed in a mouth of an individual, a
downstream end disposed in a gastrointestinal tract site of the individual, and a coupler
disposed at the upstream end of the elongated track, the elongated track configured to deliver
a substance or a device to a selected site of the gastrointestinal tract;

an anchor disposed in the mouth, the anchor configured to secure the upstream end of
the elongated track to at least one feature in the mouth; and

a channel coupled to the anchor and configured to receive the upstream end of the
elongated track,

wherein the coupler is coupled to the channel.

72.  The gastrointestinal administration device of claim 71, wherein the anchor comprises

at least one of an intraoral hardware, dental prosthesis, or an orthodontic appliance.

73.  The gastrointestinal administration device of claim 71, wherein the at least one feature

in the mouth comprises a tooth, a bone, or a cartilage.

74.  The gastrointestinal administration device of claim 71, wherein the at least one feature

in the mouth comprises muscle or mucosa in the mouth.

75.  The gastrointestinal administration device of claim 71, wherein the at least one feature

in the mouth comprises at least one of a dental prosthesis, or an orthodontic appliance.

76.  The gastrointestinal administration device of claim 71, wherein the anchor comprises

a dental implant disposed in a tooth socket.
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77.  The gastrointestinal administration device of claim 71, wherein the at least one feature

in the mouth comprises a tooth included in a set of dentures.

78.  The gastrointestinal administration device of claim 71, wherein the at least one feature

in the mouth comprises a dental crown.

79.  The gastrointestinal administration device of claim 71, wherein the anchor comprises
at least one of a molar band, a dental plate, dental implant, a temporary anchoring device

(TAD), a denture, dental braces, a dental bracket, or a dental retainer.

80.  The gastrointestinal administration device of claim 71, wherein the anchor comprises

a strip made of biocompatible material coupled to at least one tooth.

81. The gastrointestinal administration device of claim 71, wherein the anchor is

removably coupled to at least one tooth the at least one feature in the mouth.

82.  The gastrointestinal administration device of claim 71, wherein the at least one feature

in the mouth comprises a molar or a premolar.

83.  The gastrointestinal administration device of claim 71, wherein the at least one feature

in the mouth comprises at least one of a maxilla or a mandible of the individual.

84. The gastrointestinal administration device of claim 71, wherein the channel is formed

of a deformable material.

85. The gastrointestinal administration device of claim 71, further comprising at least one
sensor disposed at the downstream end of the elongated track, the at least one sensor

configured to sense at least one of pH and blood at the vicinity of the selected site of the

gastrointestinal tract.

86.  The gastrointestinal administration device of claim 85, wherein the at least one sensor

comprises an occult blood detecting device.
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87.  The gastrointestinal administration device of claim 71, wherein the elongated track is

retrievable and replaceable.

88.  The gastrointestinal administration device of claim 71, wherein the elongated track
comprises an upper segment and a lower segment, the lower segment is formed of a

biodegradable material absorbable in a gastrointestinal tract.

89.  The gastrointestinal administration device of claim 88, wherein the elongated track
further comprises a decoupler configured to selectively engage the upper segment and the

lower segment.

90.  The gastrointestinal administration device of claim 71, wherein the elongated track

further is reinforced to prevent damage by biting.

91.  The gastrointestinal administration device of claim 71, wherein the channel comprises

a cylindrical tube having a channel lumen extending therethrough.

92.  The gastrointestinal administration device of claim 71, wherein the channel comprises
two hingedly connected semi-cylindrical parts having an opened position and a closed
position, and wherein the elongated conduit configured to be placed inside of the two

hingedly connected semi-cylindrical parts configured to receive in the opened position.

93. The gastrointestinal administration device of claim 71, wherein the channel is
configured to be coupled to the anchor via an adjustable connector, the adjustable connector
having a first end and a second end, wherein the adjustable connector is configured to be

attached to the anchor at the first end, and to the channel at the second end.

94.  The gastrointestinal administration device of claim 93, wherein the adjustable

connector is configured to be rotatably attached to at least one of the anchor and the channel.

95. The gastrointestinal administration device of claim 71, wherein the device comprises
a stimulation device configured to provide one or more stimulus to the vicinity of the selected
site of the gastrointestinal tract, the stimulus comprising electrical, chemical, or mechanical

stimulus.
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96.  The gastrointestinal administration device of claim 95, wherein the stimulation device

comprises an inflatable balloon.

97.  The gastrointestinal administration device of claim 95, wherein the stimulation device

comprises at least one electrode.

98. The gastrointestinal administration device of claim 71, wherein the substance is in

solid form, liquid form, or semi-liquid form.

99.  The gastrointestinal administration device of claim 71, wherein the substance is
configured to be delivered in at least one dosage depot having at least one depot distribution

port.

100.  The gastrointestinal administration device of claim 99, wherein the at least one depot

distribution port is selectively permeable.

101.  The gastrointestinal administration device of claim 99, wherein the at least one dosage

pod is slidably or threadably coupled to the elongated track.

102.  The gastrointestinal administration device claim 71, wherein the elongated track
further comprises a bumper disposed at the downstream end thereof, and wherein the bumper
is configured to selectively obstruct the substance or device from moving further downstream

relative to the elongated track.

103.  The gastrointestinal administration device of claim 71, wherein the coupler comprises

a hook, a clasp, or a bump.

104. A method for minimally invasively delivering a substance or a device to a selected
site of the gastrointestinal tract of an individual, the method comprising:
selecting an elongated track having an upstream end and a downstream end;
selecting an anchor and a channel for placement in the mouth, and coupling the
channel to the anchor, the anchor configured to be attached to at least one feature in the

mouth;
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inserting the elongated track through the channel;

coupling the upstream end of the elongated track to the channel;

placing the downstream end of the elongated track in the selected site of the
gastrointestinal tract;

placing the upstream end of the elongated track in a mouth of the individual,

delivering the substance or device to the selected site of the gastrointestinal tract by

coupling the substance or device to the elongated track.

105. The method of claim 104, wherein selecting an anchor comprises selecting at least

one of an intraoral hardware, dental prosthesis, or an orthodontic appliance.

106. The method of claim 104, wherein the at least one feature in the mouth comprises a

tooth, a bone, or a cartilage in the mouth.

107.  The method of claim 104, wherein the at least one feature in the mouth comprises

muscle or mucosa in the mouth.

108.  The method of claim 104, wherein the at least one feature in the mouth comprises at

least one of a dental prosthesis, or an orthodontic appliance.

109.  The method of claim 104, wherein selecting an anchor comprises selecting a dental

implant disposed in a tooth socket.

110. The method of claim 104, wherein the at least one feature in the mouth comprises a

tooth included in a set of dentures.

111.  The method of claim 104, wherein the at least one feature in the mouth comprises a

dental crown.

112.  The method of claim 104, wherein selecting an anchor comprises selecting at least
one of a molar band, a dental plate, dental implant, a temporary anchoring device (TAD), a

denture, dental braces, a dental bracket, or a dental retainer.
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113.  The method of claim 104, wherein selecting an anchor comprises selecting a strip

made of biocompatible material coupled to at least one tooth.

114,  The method of claim 104, wherein selecting an anchor comprises selecting an

artificial or synthetic device removably coupled to at least one tooth.

115. The method of claim 104, wherein the at least one feature in the mouth comprises a

molar or a premolar.

116. The method of claim 104, wherein the at least one feature in the mouth comprises at

least one of a maxilla or a mandible of the individual.

117. The method of claim 104, wherein selecting a channel comprises selecting a channel

formed of a deformable material.

118. The method of claim 104, further comprising coupling at least one of a sensor and a

camera to the downstream end of the elongated track.

119. The method of claim 118, wherein the sensor is configured to sense at least one of pH

and blood at the selected site of the gastrointestinal tract.

120. The method of claim 104, further comprising retrieving and replacing the elongated

track with a second elongated track.

121.  The method of claim 104, wherein selecting an elongated track comprises selecting
an elongated track having an upper segment and a lower segment, the lower segment is

formed of a biodegradable material absorbable in a gastrointestinal tract.

122.  The method of claim 104, wherein selecting an elongated track comprises selecting an

elongated track reinforced to prevent damage by biting.

123.  The method of claim 104, wherein selecting a channel comprises selecting a

cylindrical tube having a channel lumen extending therethrough.
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124.  The method of claim 104, wherein selecting a channel comprises selecting a channel
comprising two hingedly connected semi-cylindrical parts having an opened position and a
closed position, and wherein the elongated conduit configured to be placed inside of the two

hingedly connected semi-cylindrical parts configured to receive in the opened position.

125.  The method of claim 104, wherein coupling the channel to the anchor comprises
coupling the channel to the anchor via an adjustable connector, the adjustable connector
having a first end and a second end, wherein the adjustable connector is configured to be

attached to the anchor at the first end, and to the channel at the second end.

126. The method of claim 125, wherein the adjustable connector is configured to be

rotatably attached to at least one of the anchor and the channel.

127.  The method of claim 104, wherein the substance comprises one or more nutrients,
fluid, medications, nutraceuticals, dietary supplements and/or non-nutrient gastrointestinal

stimulants or inhibitors.

128.  The method of claim 104, wherein delivering the substance or device to the selected
site of the gastrointestinal tract by coupling the substance or device to the elongated track

comprises delivering the substance or device to the selected site of the gastrointestinal tract
by sliding or threading the substance or device down the elongated track to the selected site

of the gastrointestinal tract.

129.  The method of claim 104, wherein delivering the device to the selected site of the
gastrointestinal tract comprises delivering the device to the selected site of the gastrointestinal
tract a stimulation device configured to provide at least one of an electrical, chemical, or

mechanical stimulus to the selected site of the gastrointestinal tract.

130.  The method of claim 129, wherein the stimulation device comprises an inflatable

balloon.

131.  The gastrointestinal administration device of claim 129, wherein the stimulation

device comprises at least one electrode.
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132, The method of claim 104, wherein the substance is contained in at least one dosage
depot having at least one depot distribution port, the at least one dosage pod configured to

slidably or threadably coupled to the elongated track.

133.  The method of claim 132, wherein the at least one depot distribution port is

selectively permeable.

134.  The method of claim 104, wherein selecting an elongated track further comprising
selecting an elongated track having a bumper disposed at the downstream end thereof, the
bumper configured to selectively obstruct the substance or device from moving further

downstream relative to the elongated track.
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