In this specification, where reference has been made to external sources of
information, including patent specifications and other documents, this is generally for the
purpose of providing a context for discussing the features of the present invention.
Unless stated otherwise, reference to such sources of information is not to be construed,
in any jurisdiction, as an admission that such sources of information are prior art or form
part of the common general knowledge in the art.

For the purpose of this specification, where method steps are described in
sequence, the sequence does not necessarily mean that the steps are to be
chronologically ordered in that sequence, unless there is no other logical manner of
interpreting the sequence.

Embodiments of the present invention provide a nutrient recycling device which
overcomes or at least partially ameliorates some of the abovementioned disadvantages

or which at least provides the public with a useful choice.

BRIEF DESCRIPTION OF THE INVENTION

According to a first aspect, the invention provides a nutrient recycling device
configured to collect digestive contents from a surgically created first opening of a
gastrointestinal tract and recycle the digestive contents to a second gastrointestinal tract
opening including:

a flexible bag adapted to receive the digestive contents from the
first surgically created opening, through a first bag opening,

a pump incorporated with the bag adapted to pump the collected
digestive contents to the second gastrointestinal tract opening, the pump
comprising:

a pump inlet in fluid communication with the collected
digestive contents in an interior of the bag, and
a pump outlet connected to an outlet conduit adapted to
provide a flow pathway for the digestive content to flow from the
pump to the second gastrointestinal tract opening.
In an embodiment, the first bag opening is configured to be positioned over the
first openings of the gastrointestinal tract.
In an embodiment, the first bag opening is configured to be positioned over the
first and second openings of the gastrointestinal tract.
In an embodiment, the first bag opening is configured to be positioned over
the first opening, and a second bag opening is configured to be positioned over the

second opening of the gastrointestinal tract.



In an embodiment, the area of the first and/or second bag opening is
configured to be larger than a corresponding opening of the gastrointestinal tract.

In an embodiment, the device further comprises a drainage bag opening
configured to provide an outlet to empty digestive contents from the bag.

In an embodiment, the drainage bag opening is located at or towards the lower
end of the bag.

In an embodiment, the drainage bag opening is sealed using a releaseable
sealing mechanism such as a clip, Velcro, or reversible adhesive.

In an embodiment, a lower end of the bag can be rolled over itself to close the
drainage bag opening.

In an embodiment, the bag comprises an attachment portion configured to
attach the bag to a patient.

In an embodiment, the attachment portion is located at an exterior sidewall of
the bag.

In an embodiment, the attachment portion is an adhesive backing.

In an embodiment, the adhesive is located around a perimeter of the first bag
opening.

In an embodiment, attachment portion is separable from the bag.

In an embodiment, bag is a stoma bag comprising a flexible material.

In an embodiment, the pump is located inside the bag.

In an embodiment, the pump freely floats or partially floats in the bag.

In an embodiment, the pump is located external to the bag.

In an embodiment, the bag comprises one or more one-way valves or closing
mechanisms to prevent leakage of digestive contents from within the bag.

In an embodiment, the stoma bag further comprises at least one external
conduit opening adapted to allow at least one external conduit to communicate between
the inside and outside of the bag.

In an embodiment, the pump housing forms at least part of the bag wall.

In an embodiment, the pump is attached to the bag.

In an embodiment, is attached to the bag by clips, clasps, buckles, Velcro, zip,
slide fastener, snap fasteners, magnets or the like.

In an embodiment, the bag comprises a pouch adapted to locate the pump.

In an embodiment, the pouch is incorporated into a side wall of the bag.

In an embodiment, the pouch comprises a pouch opening to allow fluid
communication between the digestive contents and the pump.

In an embodiment, the pump is located towards a lower end of the bag.

In an embodiment, the outlet conduit comprises a first portion and a second

portion, wherein



a first portion of the outlet conduit is located within the bag, and

a second portion of the outlet conduit is located external to the bag,
the second portion of the conduit adapted to be inserted into the
gastrointestinal tract through the second opening of the gastrointestinal tract.

In an embodiment, the outlet conduit comprises a one way valve to preclude
backflow of digestive content.

In an embodiment, the second portion of the outlet conduit comprises one or
more apertures on a sidewall configured to allow fluid communication of the digestive
contents with the gastrointestinal tract.

In an embodiment, the second portion of the outlet conduit comprises an
inflatable cuff configured to stabilise the conduit in the gastrointestinal tract.

In an embodiment, the first opening is configured to allow inflow of digestive
contents into the bag and the digestive contents is collected towards the bottom of the
bag due to gravity.

In an embodiment, a delivery catheter extends from the bag into the second
gastrointestinal tract opening.

In an embodiment, the delivery catheter includes an output end positioned
downstream in the gastrointestinal tract from the first opening and is configured to
reintroduce the digestive contents back into a patient.

In an embodiment, the delivery catheter includes an output end positioned
upstream from the first opening and is configured to reintroduce the digestive contents
back into a patient.

In an embodiment, the delivery catheter is inserted through the nasal cavity of
a patient.

In an embodiment, the delivery catheter is inserted through the skin and
inserted into a sidewall of the gastrointestinal tract.

In an embodiment, the delivery catheter is inserted back upstream through the
first opening of the gastrointestinal tract.

In an embodiment, the delivery catheter includes an anchor configured to keep
the delivery catheter in a desired region of the small intestines.

In an embodiment, the device further comprises an inlet conduit configured to
guide digestive content from the first opening to or towards the pump.

In an embodiment, the device further comprises a flange configured to stabilise
the outlet conduit and prevent the first portion of the outlet conduit from migrating
further into the gastrointestinal tract.

In an embodiment, the flange is located external to the gastrointestinal tract.

In an embodiment, the flange comprises an elbow configured to guide the first

portion of the outlet conduit towards the bottom of the stoma bag.



In an embodiment, the elbow is low-profile and is rigid.

In an embodiment, the pump comprises a body and an impeller.

In an embodiment, the impeller is driven by a pump actuator.

In an embodiment, the impeller is driven by a magnetic coupling between said
pump actuator and said impeller.

In an embodiment, the pump is located inside the bag and the pump actuator
is located external to the bag.

In an embodiment, the impeller includes a magnetic or ferromagnetic element.

In an embodiment, the impeller is driven by a mechanical coupling between
said pump actuator and said impeller.

In an embodiment, the pump is a peristaltic pump.

In an embodiment, the peristaltic pump comprises:

a pump conduit, and
rollers configured to compress the pump conduit to drive the

digestive contents through the pump conduit.

In an embodiment, the pump comprises a housing configured to limit entry of
large partially digested matter to interior portion of the pump.

In an embodiment, the pump actuator is integrated with the pump.

In an embodiment, the pump comprises a syringe configured to push the
digestive contents towards the second opening of the gastrointestinal tract.

In an embodiment, the syringe comprises a plunger external to the bag.

In an embodiment, the pump comprises one or more one-way valves.

In an embodiment, the pump actively grinds or cuts the digestive content into
smaller particles.

In an embodiment, the pump actuator is incorporated with the bag.

In an embodiment, the pump actuator is located inside the bag.

In an embodiment, the pump is located external to the bag.

In an embodiment, the pump actuator forms at least part of the bag wall.

In an embodiment, the pump actuator is attached to the bag.

In an embodiment, the pump actuator is attached by clips, clasps, buckles,
Velcro, zip, slide fastener, snap fasteners, magnets.

In an embodiment, the bag comprises a pouch adapted to locate the pump
actuator in close proximity to the pump.

In an embodiment, the pump actuator is adhered to a sidewall of the bag by
plastic welding, chemical adhesion or similar adhesion means.

In an embodiment, the device further comprises a flow meter configured to

measure the flow of digestive contents.



In an embodiment, the pump comprises a controller to increase or decrease the
flow rate of the digestive contents.

In an embodiment, the controller is adapted to be operated manually by a
patient.

In an embodiment, the controller operates automatically.

In an embodiment, the controller operates the pump at set intervals.

In an embodiment, the controller operates the pump approximately every 30
minutes to 6 hours.

In an embodiment, the controller operates the pump for approximately 30
seconds to 20 minutes at a time.

In an embodiment, the controller operates when a predetermined fluid level,
bag weight, or bacteria level as detected by a sensor is reached.

In an embodiment, the pump operates in a reverse direction to clear blockages.

In an embodiment, the pump operates in the reverse direction from time to
time to clear blockages.

In an embodiment, the pump operates in a reverse direction when a sensor
detects a predetermined condition to clear blockages.

In an embodiment, the pump alternates between a forward direction and a
reverse direction to clear blockages.

In an embodiment, the pump comprises at least a section of the bag configured
to be externally compressed by a patient to pump said digestive contents along a flow
pathway from or near the first bag opening to said second gastrointestinal tract opening.

Disclosed herein is a nutrient recycling device configured to collect digestive
contents from a first opening of a gastrointestinal tract and recycle the digestive contents
to a second gastrointestinal tract opening including:

a bag adapted to receive the digestive contents from the first
opening, the bag comprises at least a first bag opening,

a pump comprising:

at least a section of the bag configured to be externally
compressed by a patient to pump digestive contents along a flow
pathway from or near the first bag opening towards a second
gastrointestinal tract opening,

a pathway inlet configured receive said digestive content
from the first bag opening, and

a pathway outlet connected to an outlet conduit at a
junction, said outlet conduit adapted to provide a flow pathway for
the digestive content to flow from the bag to the second

gastrointestinal tract opening.



In an embodiment, the junction between the pathway outlet and the outlet
conduit is located within the bag.

In an embodiment, the device further comprises an internal funnel converging
from the pathway outlet towards the outlet conduit.

In an embodiment, the funnel comprises a wide inlet located upstream the
outlet conduit, configured to receive the digestive content.

In an embodiment, the funnel is formed at least partially by welding opposing
side walls of the bag.

In an embodiment, the funnel is a separate component adhered to side walls of
the bag.

In an embodiment, the digestive contents are driven from an area of high
pressure created by the compression of the bag to an area of lower pressure towards the
outlet conduit.

In an embodiment, the bag comprises:

a first region configured to receive the digestive contents from the
first opening of a gastrointestinal tract, and

a second region configured to provide a pathway to the outlet
conduit.

In an embodiment, the bag comprises a doughnut-shape including:

an aperture through the bag configured to separate the first region
and second region of the bag, and
define a sealed pathway around the perimeter of said aperture.

In an embodiment, the aperture is located below the first opening of the
gastrointestinal tract.

In an embodiment, opposite internal side walls along a longitudinal axis of the
bag are joined together to separate the first region and second region.

In an embodiment, the bag comprises a U-shape.

In an embodiment, the bag comprises a tapered lower region configured to
allow the patient to drive the digestive content more efficiently.

In an embodiment, the bag comprises a clip configured to compress a segment
of the bag, wherein the clip separates the bag into an upstream region and a
downstream region, configured to limit flow from travelling upstream of the clip.

In an embodiment, the bag comprises a clip configured to fit the aperture
through the bag.

In an embodiment, the clip is removably attached to the bag.

In an embodiment, the device comprises a compression aid configured to drive

digestive contents to or towards the outlet conduit.



In an embodiment, the compression aid is configured to apply pressure across
an entire width of said pathway urging the bag walls together and to slide along the bag
to drive the digestive contents to or towards the outlet conduit.

In an embodiment, the bag comprises a filter configured to separate fine
digestive contents from larger particulate matter.

In an embodiment, the filter is located in the bottom region of the bag where
digested matter is generally collected.

In an embodiment, the filter is located in an upper first region of the bag,
towards the first gastrointestinal tract opening.

In an embodiment, the bag comprises a sealed section configured to direct the
digestive contents to a first region of the bag.

Disclosed herein is a method of recycling digestive nutrients to collect digestive
contents from a first opening of a gastrointestinal tract and recycle the digestive contents
to a second opening including:

providing a nutrient recycling device

positioning the first bag opening over the first and second openings
of the gastrointestinal tract,

running the device from time to time to pump the digestive
contents towards the second opening of the gastrointestinal tract.

In an embodiment, a patient holds a pump actuator in close proximity to the
pump in order for coupling between the pump actuator and pump to drive the pump.

In an embodiment, a patient connects a pump actuator to the pump in order
for coupling between the pump actuator and pump to drive the pump.

In an embodiment, the pump is manually operated by a patient or a caregiver.

In an embodiment, the pump operates automatically.

In an embodiment, the pump operates at set intervals.

In an embodiment, the pump operates approximately every 30 minutes to 6
hours.

In an embodiment, the pump operates for approximately 30 seconds to 20
minutes at a time.

Disclosed herein is a method of recycling digestive nutrients to collect digestive
contents from a first opening of a gastrointestinal tract and recycle the digestive contents
to a second opening including:

providing a nutrient recycling device

positioning the first bag opening over the first or first and second
openings of the gastrointestinal tract,

compressing at least a section of the bag to drive the digestive

contents along said pathway towards the outlet conduit.
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In an embodiment, the digestive contents are driven towards the outlet conduit
by a patient in a sliding motion.

In an embodiment, the digestive contents are driven towards the outlet conduit
by a patient compressing the bag repetitively.

In an embodiment, each successive compression is located closer towards the
outlet conduit.

In an embodiment, a clip is externally attached to the bag.

In an embodiment, the clip is removed once the bag has been emptied.

In an embodiment, the outlet conduit is connected to a second conduit located
in the second gastrointestinal tract opening.

In an embodiment, the outlet conduit is disconnected from the second conduit
to allow replacement or maintenance of the device.

Disclosed herein is a method of recycling digestive nutrients to collect digestive
contents from a first opening of a gastrointestinal tract and recycle the digestive contents
to a second opening including:

providing a nutrient recycling device,

positioning the first bag opening over the first opening of the
gastrointestinal tract,

collecting digestive contents in the bag, and

pumping the collected digestive contents from the bag through the
output end of the delivery catheter to a location upstream of the first
opening of the gastrointestinal tract.

In an embodiment, the digestive contents pass through the same flow pathway
between the output end and the first opening of the gastrointestinal tract a plurality of
times to increase absorption.

In an embodiment, a delivery catheter is directed from the nose to the
upstream location.

In an embodiment, a delivery catheter is inserted back upstream through the
upstream location.

In an embodiment, a delivery catheter is connected through a patient’s skin
and into a sidewall of the gastrointestinal tract at the upstream location.

In an embodiment, a patient holds a pump actuator in close proximity to the
pump in order for coupling between the pump actuator and pump to drive the pump.

In an embodiment, a patient connects a pump actuator to the pump in order
for coupling between the pump actuator and pump to drive the pump.

In an embodiment, the pump is manually operated by a patient or a caregiver.

In an embodiment, the pump operates automatically.

In an embodiment, the pump operates at set intervals.
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In an embodiment, the pump operates approximately every 30 minutes to 6
hours.

In an embodiment, the pump operates for approximately 30 seconds to 20
minutes at a time.

In an embodiment, the pump is automated according to a programmable

schedule tailored to each patient’s needs.

According to another aspect, the invention broadly provides a kit of parts for
constructing a nutrient recycling device according to the above aspect, wherein the kit
includes:

a bag adapted to receive digestive contents from a first opening of

a gastrointestinal tract, the bag comprises at least a first bag opening,

a pump adapted to pump the digestive contents to a second
opening of the gastrointestinal tract,

an outlet conduit adapted to provide a flow pathway for the
digestive content to flow from the pump to the second opening of the

gastrointestinal tract.

In an embodiment, the kit further comprises a pump actuator.

Other aspects of the invention may become apparent from the following
description which is given by way of example only and with reference to the
accompanying drawings.

As used herein the term “and/or” means “and” or “or”, or both.

As used herein “(s)” following a noun means the plural and/or singular forms of
the noun.

The term “comprising” as used in this specification and claims means
“consisting at least in part of”. When interpreting statements in this specification and
claims which include that term, the features, prefaced by that term in each statement, all
need to be present but other features can also be present. Related terms such as

“comprise” and “comprised” are to be interpreted in the same manner.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described by way of example only and with reference

to the drawings in which:

Figure 1 shows a schematic of a patient and the nutrient recycling device.
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CLAIMS

1. A nutrient recycling device configured to collect digestive contents from
a surgically created first opening of a gastrointestinal tract and recycle the
digestive contents to a second gastrointestinal tract opening comprising:

a flexible bag adapted to receive the digestive contents from the
first surgically created opening, through a first bag opening,

a pump incorporated with the bag adapted to pump the collected
digestive contents to the second gastrointestinal tract opening, the pump
comprising:

a pump inlet in fluid communication with the collected
digestive contents in an interior of the bag, and

a pump outlet connected to an outlet conduit adapted to
provide a flow pathway for the digestive content to flow from the

pump to the second gastrointestinal tract opening.

2. A nutrient recycling device as claimed in the previous claim, wherein the
first bag opening is configured to be positioned:
over the surgically created first opening of the gastrointestinal tract,
b. over the first and second openings of the gastrointestinal tract,
c. over the surgically created first opening, and a second bag opening is
configured to be positioned over the second opening of the gastrointestinal

tract.

3. A nutrient recycling device as claimed in any one of the previous claims,
wherein the bag comprises an attachment portion configured to attach the bag to

a patient, and wherein the attachment portion is an adhesive backing.

4, A nutrient recycling device as claimed in any one of the previous claims,

wherein the bag is a stoma bag comprising a flexible material.

5. A nutrient recycling device as claimed in any one of the previous claims,

wherein the pump:

a. is located inside the bag,
b. freely floats or partially floats in the bag,
c. is located external to the bag,

d. includes a pump housing forming at least part of the bag wall
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A nutrient recycling device as claimed in the previous claim, wherein the

bag comprises one or more one-way valves or closing mechanisms to prevent

leakage of digestive contents from within the bag.

A nutrient recycling device as claimed in the previous claim, wherein the

stoma bag further comprises at least one external conduit opening adapted to

allow at least one external conduit to communicate between the inside and

outside of the bag.

A nutrient recycling device as claimed in claims 1-4, wherein the pump is

attached to the bag, and the attachment is by:

S
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clips,

clasps,

buckles,

Velcro,

zip,

slide fastener,

snap fasteners,

magnets, or

the bag having a pouch adapted to locate the pump, and the pouch is

incorporated into a side wall of the bag.

A nutrient recycling device as claimed in any one of the previous claims,

wherein the outlet conduit comprises a first portion and a second portion, wherein

a first portion of the outlet conduit is located within the bag, and

a second portion of the outlet conduit is located external to the bag,
the second portion of the conduit adapted to be inserted into the
gastrointestinal tract through the second opening of the gastrointestinal

tract.

A nutrient recycling device as claimed in any one of the previous claims,

wherein the outlet conduit comprises a one way valve to preclude backflow of

digestive content.

A nutrient recycling device as claimed claims 9-10, wherein the second

portion of the outlet conduit comprises one or more apertures on a sidewall

configured to allow fluid communication of the digestive contents with the

gastrointestinal tract.
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A nutrient recycling device as claimed in any one of the previous claims,
wherein a delivery catheter extends from the bag into the second gastrointestinal

tract opening.

A nutrient recycling device as claimed in claim 12, wherein the output
conduit is a delivery catheter and includes an output end positioned downstream
in the gastrointestinal tract from the first opening and is configured to reintroduce

the digestive contents back into a patient.

A nutrient recycling device as claimed in claim 9, wherein the outlet
conduit includes an output end positioned upstream from the first opening and is

configured to reintroduce the digestive contents back into a patient.

A nutrient recycling device as claimed in any one of the previous claims,

wherein the pump comprises a body and an impeller driven by a pump actuator.

A nutrient recycling device as claimed in the previous claim, wherein the
impeller is driven by a magnetic coupling between said pump actuator and said

impeller.

A nutrient recycling device as claimed in claim 15, wherein the impeller is

driven by a mechanical coupling between said pump actuator and said impeller.

A nutrient recycling device as claimed in claim 16 or claim 17, wherein the
pump is located inside the bag and the pump actuator is located external to the

bag.

A nutrient recycling device as claimed in claim 15, wherein the pump

actuator is integrated with the pump.

A nutrient recycling device as claimed in claims 1-19, wherein the pump
comprises a syringe configured to push the digestive contents towards the second

opening of the gastrointestinal tract.

A nutrient recycling device as claimed in the previous claim, wherein the

syringe comprises a plunger external to the bag.

A nutrient recycling device as claimed in any one of the previous claims,

wherein the pump comprises one or more one-way valves.
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23. A nutrient recycling device as claimed in any one of claims 1-19, wherein the
pump comprises a controller and:

a. the controller operates to increase or decrease a flow rate of the digestive
contents,

b. the controller is adapted to be operated manually by a patient,
the controller operates automatically,

d. the controller operates the pump at set intervals,

e. the controller operates the pump approximately every 30 minutes to 6
hours,

f. the controller operates the pump for approximately 30 seconds to 20
minutes at a time,

g. the controller operates when a predetermined fluid level, bag weight, or
bacteria level as detected by a sensor is reached,

h. the controller operates the pump in a reverse direction to clear blockages,

i. the controller operates the pump in a reverse direction from time to time
to clear blockages,

j. the controller operates the pump in a reverse direction when a sensor
detects a predetermined condition to clear blockages, or

k. the controller operates the pump alternately between a forward direction

and a reverse direction to clear blockages.

24. A kit of parts for constructing a nutrient recycling device as claimed in claims 1-
23, wherein the kit comprises:

a bag adapted to receive digestive contents from a surgically
created first opening of a gastrointestinal tract, the bag comprises at least
a first bag opening,

a pump adapted to pump the digestive contents to a second
opening of the gastrointestinal tract,

an outlet conduit adapted to provide a flow pathway for the
digestive content to flow from the pump to the second opening of the

gastrointestinal tract.

25. A kit of parts as claimed in the previous claim, wherein the kit further comprises

a pump actuator as claimed in claims 15-18.
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