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Description

FIELD AND BACKGROUND OF THE INVENTION

[0001] The present invention, in some embodiments
thereof, relates to system of detecting reflux and, more
particularly, but not exclusively, to system of detecting
refluxwhen a naso/orogastric tube if placed in esophagus
and stomach.

[0002] Naso/orogastric feeding, such as esophageal,
gastric; duodenal and/or enteral feeding is a form of ali-
mentation and/or metabolic support in which nutrient for-
mulas or medicaments are delivered directly to the gas-
trointestinal tract, either the stomach or the duodenum.
In the majority of cases, nutrient administration is accom-
plished through use of a tube based device or system,
delivering the nutrient through the patient’s pharynx and
esophagus directly into the stomach, the duodenum or
small intestinum (jejunuin). One of the difficulties of na-
so/orogastric feeding is the increased occurrence of re-
flux-stomach contents going up to the pharynx of the pa-
tient.

[0003] A common preventive measure against reflux
of stomach contents has been to elevate the patient’s
upper body into a semi-recumbent position (approxi-
mately 45°); thereby reducing the ascension of gastric
material up the esophagus into the pharynx and lungs.
[0004] A number of naso/orogastric tubes have been
developedto operate an esophageal balloon seal against
gastroesophageal contents ascending from the stomach
into the pharynx. For example, U.S. Patent Number
4,384,584, filed on October 28, 1981 describes a naso-
esophageal catheter provided with an inflatable balloon
atits distal end and a signal-emitting device located within
the balloon so that the location of the distal end of the
catheter can be determined when it is advanced into the
patient's esophagus. After the catheter has been ad-
vanced into the patient’'s esophagus, the balloon is in-
flated. Thereafter, a trans-cervical esophageal catheter
is directed through the patient’s neck towards the center
of the inflated balloon. After the balloon has been punc-
tured the naso-esophageal catheter is withdrawn and the
patient can then be fed with liquid nutrients through the
trans-cervical esophageal catheter.

[0005] Another example is described in U.S. Patent
Application, Publication Number 2009/0062725, filed on
August 29, 2007 describes an enteral feeding unit that
reduces the occurrence of gastroesophogeal-
pharynegal reflux during feeding. It includes an autom-
atable feeding pump with a feedback sensor for sensing
a relative pressure in a patient’s stomach and esopha-
gus, and aregulator system for controlling and monitoring
feeding rate to the patient as a function of the relative
gastro-esophageal pressure. The system includes a
stomach probe that provides a fluid-tight closure of the
esophagus. The stomach probe includes a tampon-blad-
der for watertight closure of the esophagus, in which the
tampon-bladder is formed of flexible and/or elastic ma-
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terial. At least an inner cavity of the bladder is provided
forthe reception of a fluid medium: A prescribed pressure
for the medium in the tampon-bladder is maintained by
an inner lumen forming the stomach probe, from which
an outer hose-like lumen extending to the tampon blad-
der is so arranged that between the outer lumen and the
inner lumen a channel is formed connected to the inner
cavity of the tampon-bladderarranged on the outer lumen
by a number of openings. The inner cavity of the tampon-
bladder is connected via a canal formed between the
inner and outer lumina with a suitably graded reservoir
or equalizing vessel for the liquid medium situated above
the tampon-bladder and outside the patient.

[0006] WO 2009/027864 A1 discloses an enteral feed-
ing unit that reduces the occurrence of gastro esopho-
geal- pharynegal reflux during feeding and that includes
an automatable feeding pump with a feedback sensor
for sensing a relative pressure in a patient’s stomach and
esophagus, and a regulator system for controlling and
monitoring feeding rate to the patient as a function of the
relative gastroesophageal pressure.

[0007] US 2008/0097179 A1 discloses a feeding tube
that provides for monitoring whether it has detected reflux
fluid. Therein, sensors are located in a sensor lumen with-
in the nasogastric tube and are designed to detect fluid
in the sensor lumen.

SUMMARY OF THE INVENTION

[0008] According to some embodiments of the present
invention there is provided a naso/orogastric device hav-
ing backflow blocking means. The naso/orogastric de-
vice comprises a naso/orogastric tube sized and shaped
for being disposed within the esophagus so that at least
a distal end thereof being placed in the stomach lumen
of a patient, at least one elastic esophageal body, posi-
tioned along the naso/orogastric tube, having a pressure
dependent volume, at least one esophageal sensor that
detects fluid around atleast one segment of the naso/oro-
gastric tube, and a pressure regulator that regulates a
pressure within the at least one elastic esophageal body
according to the detection.

[0009] Optionally, the at least one esophageal sensor
comprises at least one impedance sensor for sensing an
impedance change around at least one segment of the
naso/orogastric tube.

[0010] Optionally, the naso/orogastric tube have distal
and proximal ends, the at least one esophageal sensor
comprises a first esophageal sensor in proximity to the
distal end and a second esophageal sensor between the
distal end and the proximal end.

[0011] More optionally, the pressure regulator regu-
lates the pressure according to difference between a first
reading of the first esophageal sensor and a second read-
ing of the second esophageal sensor.

[0012] More optionally, the first and second readings
are impedance change readings. More optionally, the
pressure regulator regulates the pressure according to
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the timing of a first detection event of the first reading
relative to a second detection event of the second read-
ing.

[0013] More optionally, the at least one esophageal
sensor comprises at least one impedance sensor for de-
tecting low impedance around the at least one segment.
[0014] More optionally, the impedance change is in-
dicative of a content of fluid around the at least one es-
ophageal sensor.

[0015] Optionally, the naso/orogastric device further
comprises an air conducting tube having a lumen for al-
lowing the pressure regulator to change the pressure in
the atleast one elastic esophageal body, the air conduct-
ing tube being attached to a peripheral surface of the
tube.

[0016] More optionally, the air conducting tube is made
of alayer of biocompatible flexible polymer having a thick-
ness of less than 200 micron.

[0017] Optionally, the tube has a first lumen for deliv-
ering nutrients, microorganisms, water or medications in-
to the stomach lumen and a second lumen for at least
one of inflating and deflating the at least one elastic es-
ophageal body.

[0018] More optionally, each the impedance sensor
comprises a plurality of electrodes arranged in a circular
fashion around the naso/orogastric tube.

[0019] Optionally, the naso/orogastric device further
comprises a pump assembly, controlled by the pressure
regulator so as to regulate the pressure by inflating the
at least one elastic esophageal body.

[0020] More optionally, the pump assembly comprising
an air pressure tank, the pump assembly increases the
air pressure in the air pressure tank so as to expedite the
inflation.

[0021] More optionally, the at least one elastic esopha-
geal body comprises a plurality of balloons arranged one
after the other along the naso/orogastric tube.

[0022] Optionally, the naso/orogastric device further
comprises atleast one positioning sensor and a controller
that detects a location of at least one portion of the na-
so/orogastric tube in the esophagus.

[0023] More optionally, the at least one positioning
sensor comprises a wire threaded in a channel along the
naso/orogastric tube, the channel having at least one
opening therealong.

[0024] More optionally, a pressure assembly regulates
the pressure according to the location.

[0025] More optionally, the controller detects a move-
ment according to a change in the location; the pressure
regulator reducing the pressure in response to the
change.

[0026] Optionally, the naso/orogastric device further
comprises a connection to a cable having a filter to adjust
air flow from the pressure regulator.

[0027] Optionally, the at least one esophageal sensor
comprises a plurality of wires threaded in a plurality of
channels along the naso/orogastric tube, each the chan-
nel having at least one opening therealong.
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[0028] According to some embodiments there is pro-
vided a method of preventing reflux during at least one
of tube feeding and esophageal endoscopy of patient.
The method comprises disposing a naso/orogastric tube
having at least one elastic esophageal body within the
esophagus so that at least a distal end thereof being
placed in the stomach lumen of a patient and the at least
one elastic esophageal body being placed along a seg-
ment of esophagus, detecting fluid in at least one region
along esophagus in atleast position around the naso/oro-
gastric tube, between the segment and the stomach, and
regulating a pressure within the at least one elastic es-
ophageal body according to the detection.

[0029] Optionally, the detecting comprises sensing an
impedance change in the at least one region.

[0030] More optionally the regulating comprises in-
creasing the pressure so as to block the esophagus when
the impedance is indicative of present of gastric content
in the at least position.

[0031] More optionally the regulating comprises de-
creasing the pressure when the impedance is indicative
of an absence of gastric content in the at least position.
[0032] Optionally, the disposing comprises disposing
an elastic stomach body within the stomach, around the
distal end, the regulating comprises regulating an addi-
tional pressure within the elastic stomach body in parallel
and in correspondence with the pressure so as to prevent
from the at least one elastic esophageal body from mov-
ing toward the pharynx of the patient.

[0033] According to some embodiments there is pro-
vided a naso/orogastric device having backflow blocking
means that comprises a naso/orogastric tube having a
lumen for delivering content into the stomach lumen of a
patient, at least one backflow blocking means positioned
along the naso/orogastric tube and a having at least one
of a perimeter wider than the perimeter of the naso/oro-
gastric tube and an adjustable structure having at least
one state wider than the perimeter of the naso/orogastric
tube, and an elastic stomach body at a distal end of the
naso/orogastric tube and configured for being inflated by
the content so as to have a perimeter wider than the
perimeter of the lower esophageal sphincter of the pa-
tient.

[0034] Optionally, the content comprises a member of
a group consisting of: nutrients, microorganisms, water
and medications.

[0035] Unless otherwise defined, all technical and/or
scientific terms used herein have the same meaning as
commonly understood by one of ordinary skill in the art
to which the invention pertains. Although methods and
materials similar or equivalent to those described herein
can be used in the practice or testing of embodiments of
the invention, exemplary methods and/or materials are
described below. In case of conflict, the patent specifi-
cation, including definitions, will control. In addition, the
materials, methods, and examples are illustrative only
and are not intended to be necessarily limiting. The in-
vention is only defined by the appended claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0036] Some embodiments of the invention are herein
described, by way of example only, with reference to the
accompanying drawings. With specific reference now to
the drawings in detail, it is stressed that the particulars
shown are by way of example and for purposes of illus-
trative discussion of embodiments of the invention. In this
regard, the description taken with the drawings makes
apparent to those skilled in the art how embodiments of
the invention may be practiced.

[0037] In the drawings:

FIG. 1 is a schematic illustration of a portion of a
naso/orogastric tube having one or more fluid sen-
sors for detecting a reflux and a controllable reflux
blocking device for blocking Gl contents, according
to some embodiments of the present invention;
FIGs. 2A-2C are exemplary electrodes of exemplary
impedance sensors, according to some embodi-
ments of the present invention;

FIG. 2D is a schematic illustration of a portion of a
naso/orogastric tube having a plurality of balloons
for blocking backflow, according to some embodi-
ments of the present invention;

FIG. 3 is a flowchart of a method of blocking reflux
when a naso/orogastric device is temporary dis-
posed in the esophagus;

FIG. 4 is a flowchart of a method of blocking reflux
when a naso/orogastric device is temporary dis-
posed in the esophagus;

FIG. 5, which is a schematic illustration of an exem-
plary pump assembly, according to some embodi-
ments of the present invention;

FIG. 6 is a schematic illustration of a portion of the
naso/orogastric device depicted.in FIG. 1, where an
elastic stomach body 701 is attached to the distal
end of its naso/orogastric tube, according to some
embodiments of the present invention 101; and
FIG. 7 is a schematic illustration of a portion of a
naso/orogastric tube having an external air conduct-
ing tube for inflating an elastic esophageal body
thereof, according to some embodiments of the
present invention;

FIG. 8 is a schematic illustration of a naso/orogastric
device, such as the naso/orogastric device depicted
in FIG. 1, where one or more positioning sensors are
placed along the naso/orogastric tube of the device,
according to some embodiments of the present in-
vention;

FIG. 9A is a cross sectional illustration of an exem-
plary naso/orogastric tube, according to some em-
bodiments of the present invention;

FIG. 9B is a cross sectional illustration of an exem-
plary naso/orogastric tube, with exemplary dimen-
sions, according to some embodiments of the
present invention;

FIGs. 9C and 9D are exemplary openings for allow-
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ing a fluid sensor and a positioning sensor to func-
tion, according to some embodiments of the present;
and

FIGs. 10A and 10B are schematic illustrations of an
exemplary connector that allows connecting a na-
so/orogastric tube to a feeding device, a pump as-
sembly and a controller, according to some embod-
iments of the present invention.

DESCRIPTION OF EMBODIMENTS OF THE INVEN-
TION

[0038] The present invention, in some embodiments
thereof, relates to system of detecting reflux and, more
particularly, but not exclusively, to system of detecting
reflux when a naso/orogastric tube if placed in esophagus
and stomach.

[0039] According to some embodiments of the present
invention as claimed there is provided a naso/orogastric
device having backflow blocking means which are oper-
ated according to the detection of fluids in the esophagus
and or around the Lower Esophageal Sphincter (LES),
for example using impedance sensors. The naso/orogas-
tric device includes a naso/orogastric tube sized and
shaped for being disposed within the esophagus so that
at least a distal end thereof is placed in the stomach lu-
men of a patient. Such a naso/orogastric tube may be
used fortube feeding and/or esophageal endoscopy. The
naso/orogastric device further includes one or more es-
ophageal elastic bodies, such as balloons which are po-
sitioned along the naso/orogastric tube wand have a .
pressure dependent volume and one or more esopha-
geal and or LES sensors that detect, in use, fluids around
segments of the naso/orogastric tube in the esophagus
and or LES. The fluid sensors are connected to a pres-
sure regulator that regulates the pressure within the elas-
tic esophageal body according to the detection of fluid.
For example, the pressure regulator operates a pump
assembly according to the detection.

[0040] Optionally, the fluid sensors are impedance
sensors each includes one or more electrodes, such as
annular electrodes, helical electrodes, and/or strip elec-
trodes.

[0041] According to some embodiments of the present
invention, there is provided a naso/orogastric device hav-
ing naso/orogastric tube and backflow blocking means,
such as a balloon, which is connected to a flexible air
conducting tube attached to the peripheral surface of the
naso/orogastric tube. Optionally, the conducting tube is
part of a flexible sheath covering the naso/orogastric
tube. The flexible sheath has a thickness of between
about 50and about 150 micron and designed to shriek
on to the peripheral surface of the naso/orogastric tube
thus not causing further discomfort to the patient when
passing through the nasopharynx. As the flexible air con-
ducting tube is widen only when being used for inflating
the backflow blocking means and as the perimeter of the
naso/orogastric tube can be reduced as an outcome of
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the extraction of the flexible air conducting tube from its
inner lumen, such a naso/orogastric device apply less
pressure on the esophagus’s walls when disposed there-
in than a naso/orogastric device in which the air conduct-
ing tube in placed in the inner lumen. When using such
a flexible sheath side effects of using a large bore tube,
for example discomfort is avoided.

[0042] According to some embodiments of the present
invention there is provided a naso/orogastric device hav-
ing backflow blocking means and an elastic stomach
body which is designed to be inflated in the stomach so
as to prevent the sliding of the backflow blocking means
toward the pharynx. The naso/orogastric device has a
naso/orogastric tube having a lumen for delivering con-
tent, such as nutrients, microorganisms, water and/or
medications, into the stomach lumen of a patient, a back-
flow blocking means, such as one or more balloons po-
sitioned along the naso/orogastric tube and a having a
perimeter wider than the perimeter of the naso/orogastric
tube or an adjustable structure having a state wider than
the perimeter of the naso/orogastric tube. The naso/oro-
gastric device further includes an elastic stomach body
having a pressure dependent volume at a distal end of
the naso/orogastric tube. Optionally, the elastic stomach
body is inflated by the delivered content so as to have a
perimeter wider than the perimeter of the lower esopha-
geal sphincter of the patient. In such a manner, the na-
so/orogastric tube does not slide outward the body of
patient and therefore does not elevate the backflow
blocking means toward the pharynx.

[0043] Before explaining at least one embodiment of
the invention in detail, it is to be understood that the in-
vention is not necessarily limited in its application to the
details of construction and the arrangement of the com-
ponents and/or methods set forth in the following descrip-
tion and/or illustrated in the drawings and/or the Exam-
ples. The invention is capable of other embodiments or
of being practiced or carried out in various ways.
[0044] Reference is now made to FIG. 1, which is a
schematic illustration of a portion of a naso/orogastric
device 100 having a naso/orogastric tube 101 one or
more fluid sensors 102 for detecting a reflux of Gl con-
tents, which may be referred to herein as backflow, and
a controllable reflux blocking device 103 for blocking Gl
contents, according to some embodiments of the present
invention.

[0045] The naso/orogastric device 100 includes a na-
so/orogastric tube 101 having aninnerlumen (not shown)
for delivering nutrients, microorganisms, water and/or
medications. The naso/orogastric tube 101 is defined
herein as any commonly used naso/orogastric tube, for
example a naso/orogastric feeding tube, a naso-esopha-
geal catheter, a gastric feeding tube, such as a nasogas-
tric feeding tube, a duodenal feeding tube and an enteral
feeding tube. The naso/orogastric tube 101 is sized and
shaped for being disposed within the esophagus so that
a distal end thereof is placed in the stomach lumen of a
patient. Optionally, the naso/orogastric tube 101 com-
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prises a small diameter flexible tube preferably made of
transparent plastic, such as polyvinyl Chloride or silicone.
The length of the naso/orogastric tube 101 is adjusted to
the size of the patient. For example, a naso/orogastric
device for adult patients has a naso/orogastric tube 101
of more than 120 centimeter long for 18 Fr tube and a
naso/orogastric device for infants has a naso/orogastric
tube 101 of more than 40 centimeter long for 5 Fr tube.
[0046] As outlined above, the naso/orogastric device
100 further comprises one or more fluid sensors 102 for
detecting at least the presence or absence of fluids, such
as impedance sensors and/or optical sensors, along the
naso/orogastric tube 101. In use, when placed in the es-
ophagus, the fluid sensors 102 detect presence or ab-
sence of a gastric contents backflow, for example as de-
scribed below.

[0047] The controllable reflux blocking device 103 in-
cludes one or more esophageal elastic bodies such as
balloon catheters, which are positioned along the na-
so/orogastric tube and has a pressure dependent vol-
ume. For brevity, the one or more esophageal elastic
bodies are referred to herein as an elastic esophageal
body 103. The elastic esophageal body 103 is connected
to a distal end of an air conducting tube 104 that allows
inflating the elastic esophageal body 103. The proximal
end of the air conducting tube 104 is optionally connected
to a pump assembly 105 that inflates the elastic esopha-
geal body 103. Optionally, the elastic esophageal body
103, which is connected to the conducting tube, is con-
nected to pressure tank thatreleases the pressure in high
speed, using controller 106, and inflate the balloon in
high speed, for example as further described below. Op-
tionally, the elastic esophageal body 103 is connected
to another air conducting tube that allows deflating the
elastic esophageal body 103. Optionally, the pump as-
sembly 105 is a bidirectional pump that allows inflating
and deflating the elastic esophageal body 103.

[0048] Theoneor more fluid sensors 102 and the pump
assembly 105 are connected to a controller 106. The
controller 106, which may include a pressure regulator
module, operates the pump assembly 105 according to
the reading of the fluid sensors 102.

[0049] As described above the fluid sensors 102 may
be impedance sensors 102. Optionally, each impedance
sensors 102 includes one or more electrodes that encir-
cle the naso/orogastric tube 101. Optionally, each im-
pedance sensor 102 includes one or more annular or
helical electrodes, for example as shown at FIGs. 2A and
2B.

[0050] Optionally, each impedance sensors 102 in-
cludes a plurality of parallel strip electrodes which are
circularly and dividedly placed around a common seg-
ment of the naso/orogastric tube 101, for example as
shown at FIG. 2C. Optionally, each electrode covers an
area of about Tmm?2 and 150mmZ2. Optionally, between
2 and 20 electrodes are used in each impedance sensor
102. Optionally, the distance between each pair of par-
allel electrodes is between about 3mm and about 30mm.
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[0051] Optionally, the electrode is made of steel, stain-
less steel, brass, copper, platinum, silver, gold, aluminum
alloy, zinc, nickel, tin, magnesium alloy, bronze, phos-
phor bronze, conductive polymers and/or any composi-
tion thereof and/or any allow therefrom.

[0052] Optionally, the electrodes are printed on the pe-
ripheral surface of the naso/orogastric tube 101. Option-
ally, the electrodes are coated with Gold, Silver, Nickel,
Zinc, Tin, Copper and/or any composition thereof and/or
any alloy therefrom.

[0053] Optionally, the electrodes are shaped as Circu-
lar, rectangular, and/or triangular spots.

[0054] Optionally, one or more of the fluid sensors 102
are placed so as to detect fluid in the stomach, for exam-
plein proximity to the lower esophageal sphincter. Insuch
a manner, reflux may be detected even before the Gl
contents arrive at the esophagus.

[0055] Optionally, as outlined above and depicted in
FIG. 2D, the elastic esophageal body 103 includes sev-
eral balloons. In such a manner, the balloons may be in
a lower pressure, placing lower pressure on the esopha-
gus. If the GI contents pass the first balloon they are
stopped by the second balloon. The space between the
balloons traps the gastric content backflow without ap-
plying substantial pressure on the esophageal walls.
[0056] Reference is now also made to FIG. 3, which is
a flowchart of a method of blocking reflux when a na-
so/arogastric device is temporary disposed in the es-
ophagus, according to some embodiments of the present
invention.

[0057] First, as shown at 201, a naso/orogastric tube
with an elastic esophageal body, such as shown at 101,
103, is disposed in the esophagus so that at least a distal
end thereof is in the stomach lumen of a patient and the
elastic esophageal body is placed in a certain segment
of esophagus. In such a manner, the naso/orogastric
tube may be used for delivering nutrients, microorgan-
isms, water and/or medications, as outlined above.
[0058] Now, as shown at 202, the presence or the ab-
sence of Gl contents in the esophagus is sensed, for
example by the one or more fluid sensors 102. Optionally,
the fluid sensors 102 are impedance sensors that sense
an impedance change in at least one region along es-
ophagus, in a around the naso/orogastric tube 101, be-
tween the stomach and the elastic esophageal body 103.
The detection of GI contents in the esophagus, for ex-
ample the detection of impedance change, is indicative
of Gl contents backflow. The measurements of the fluid
sensors 102 are forwarded to the controller 106.

[0059] As shown at 203, the controller 106 regulates
the pressure within the elastic esophageal body 103 ac-
cording to the detected gastric content in the esophagus,
for example according to a detected impedance change.
[0060] Optionally, the pressure regulator module per-
forms such regulation to allow inflating the elastic es-
ophageal body 103 in response to the detection of gastric
contents in the esophagus and/or surrounding the LES.
Optionally, the elastic esophageal body 103 is main-
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tained in low pressure when gastric contents are not de-
tected in the esophagus. In such a manner, no redundant
pressure is applied on the esophageal walls while the
naso/orogastric device 100 is used for feeding and/or
diagnosing the patient. By avoiding the appliance of re-
dundant pressure on the esophageal walls, Esophageal
ulcer and other disorders may be avoided.

[0061] According to some embodiments of the present
invention, the one or more fluid sensors 102 detect the
direction of fluids in the esophagus. For example, the
controller 106 may regulate the pressure using its pres-
sure regulator in the elastic esophageal body 103 ac-
cording to the timing of a first detection event, such as a
detection of a first impedance change by a first fluid sen-
sor 102 relative to a second detection event, such as a
detection of a second impedance change by a second
fluid sensor 102. If the first fluid sensor is closer to the
stomach than the second fluid sensor and optionally time
between the first and the second detection events is in
a predefined range, the reading of the fluid sensors 102
are indicative of the direction of fluids in the esophagus.
[0062] According to some embodiments of the present
invention, the controller 106 analyses the content of fluid
according to the measurements of the fluid sensors 102.
For example, different impedance may be indicative of
different compositions of the fluid around the fluid sen-
sors 102. For example, while one impedance value
and/or range of impedance values is indicative of saliva,
anotherimpedance value and/orrange ofimpedance val-
ues is indicative of gastric content. For example, while
gastric content has a high conductivity and respectively
low impedance, air has a low conductivity and respec-
tively high impedance.

[0063] Reference is now also made to FIG. 4, which is
a flowchart of a method of blocking reflux when a na-
so/orogastric device is temporary disposed in the es-
ophagus, according to some embodiments of the present
invention. Blocks 201-203 are as depictedin FIG. 3. How-
ever, a number of additional operations are depicted in
FIG. 4.

[0064] Optionally, as shown at 301, after the naso/oro-
gastrictube 101 is disposed in the esophagus, the elastic
esophageal body 103 is partly inflated, for example about
three quarters at a predetermined value. Optionally, the
pump assembly 105 is used for inflating the elastic es-
ophageal body 103. Optionally, the inflation is performed
until a minor pressure, for example between about 10
mmHg (Torr) and about 40 mmHg is detected by a pres-
sure sensor, for example pressure sensor 402 in FIG. 5.
[0065] Optionally, the minimum diameter of the elastic
esophageal body 103 is as the inner diameter max value
of the lower esophageal sphincter so as to prevent from
slipping into the stomach or up the pharynx and or for
prevent gastric reflux to overtake the elastic esophageal
body.

[0066] Optionally, as shown at 302, after the naso/oro-
gastric tube 101 is disposed in the esophagus, the pump
assembly 105 is prepared for a prompt inflation, option-



11 EP 2 528 575 B1 12

ally with a pressure tank, of the elastic esophageal body
103.

[0067] Reference is now also made to FIG. 5, which is
a schematic illustration of an exemplary pump assembly
105 which is connected, via an air conducting tube 410,
to the elastic esophageal body 103, according to some
embodiments of the present invention. Optionally, the
pump assembly 105 includes an air container 401, which
may be referred to herein as a pressure tank 401, a pres-
sure sensor402for estimating the pressure implemented
on the elastic esophageal body 103 by esophagus, a
valve 403, such as a three ways valve, for diverting air
from the air pressure tank 401 either to the elastic es-
ophageal body 103 or outside the naso/orogastric device
100, also used to deflate the Balloon, an inflation release
valve 404 for controlling the pressure maintenance inside
401 and for controlling the inflation of the Balloon. Op-
tionally, the controller 106 controls the valves 403, 404
and the pump 405 and receives data from the sensors
402, 406.

[0068] In use, for example in 302, the pump assembly
105 increases the pressure in the air container 401 op-
tionally to achieve a predefined pressure according to
the reading of the pressure sensor 406. The built pres-
sure allows prompt inflation of the elastic esophageal
body 103. Optionally, the valve 403 allows reducing the
pressure in the elastic esophageal body 103 so as to
avoid creating esophageal ulcer.

[0069] When a reflux is identified, for example accord-
ing to the identification of a backflow as shown at
202-203, the elastic esophageal body 103 is inflated, for
example by the air from the air container 401. As the
pressure in the air container 401 is high, for example
300mmHg or more, the elastic esophageal body 103 may
be inflated in less than a second.

[0070] Asshown at303, this process depicted in blocks
301-302 and 202-203 may be repeated as long as the
naso/orogastric tube 101 is in the esophagus, for exam-
ple during one or more tube feeding sessions.

[0071] Now, as shown at 304, the elastic esophageal
body 103 is deflated before the naso/orogastric device
100 is extracted from the esophagus of the patient. Op-
tionally, the air is released by opening the valve 403, or
by using pump assembly 105 as suction pump for the
Balloon deflation.

[0072] Reference is now made to FIG. 6 which is a
schematic illustration of the naso/orogastric device 100
depicted in FIG. 1, where an elastic stomach body 701
is attached to the distal end of its naso/orogastric tube
101, according to some embodiments of the present in-
vention. In use, the distal end and the elastic stomach
body 701 are placed in the stomach of the patient. The
elastic stomach body 701 is connected, via an inflation
tube, and optionally deflation tube, to the pumping as-
sembly 105 and/or to another pump. In use, the elastic
stomach body 701 is inflated in the stomach. In such a
manner, the elastic stomach body 701 prevents from the
naso/orogastric tube 101 to slide toward the pharynx.
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This prevents from the elastic esophageal body 103 to
slide toward the Lower pharynx, a location in which it can
block the trachea and choke the patient.

[0073] As described above, the naso/orogastric tube
101 may be a naso/orogastric feeding tube 101. In such
an embodiment, the elastic stomach body 701 may be
placed on top of one or more of the feeding apertures of
the naso/orogastric tube 101. In use, the feeding aper-
tures are placed in the stomach so as to allow the feeding
of the patient. In use, the elastic stomach body 701 is
filled by the feeding contents, for example feeding fluids.
The feeding contents are accumulated in the elastic
stomach body 701, increasing its volume so that its di-
ameter is larger than the diameter of the lower esopha-
geal sphincter. Optionally, the elastic stomach body 701
has one or more apertures through which the feeding
contents are released. The apertures are optionally wid-
ened with the increase in the volume of the elastic stom-
ach body 701. In such a manner, the elastic stomach
body 701 is filled before the feeding contents are re-
leased.

[0074] Optionally, the elastic stomach body 701, when
full, is used as an anchor for the naso/orogastric feeding
tube 101. The weight of the filled elastic stomach body
701 limits the movement of the naso/orogastric feeding
tube 101 and prevents it from fold and/or being bundled
in the stomach, and if there are sensors in the stomach
they are submerged within the stomach content. In such
a manner, the fluid sensors 102 and elastic esophageal
body 103 do not sink toward the stomach or up the es-
ophagus and remain in the esophagus so as to allow
proper functioning as described above.

[0075] According to some embodiments of the present
invention, the elastic esophageal body 103 is inflated by
aflexible air conducting tube is located outside the lumen
of the naso/orogastric tube 101, for example attached on
the peripheral surface thereof. In such an embodiment,
the perimeter of the naso/orogastric tube 101 may be
reduced as it does not have to contain a conducting lu-
men for conducting air for inflating the elastic esophageal
body 103. It should be noted that as the elastic esopha-
geal body 103 should be inflated relatively fast in order
to block the backflow, the perimeter of the conducting
lumen has to be relatively wide, for example having a
diameter of more than 1mm and therefore the extraction
thereof from the naso/orogastric tube 101 has a substan-
tial effect on the perimeter of the naso/orogastric tube
101. Forexample, reference is now made to FIG. 7, which
is a schematic illustration of a naso/orogastric tube 101
and a blowup of segment thereof that depicts an external
air conducting tube 501 for inflating the elastic esopha-
geal body 103, according to some embodiments of the
present invention. As the external air conducting tube
501 is used only when the elastic esophageal body 103
is inflated, namely a short period of no more than few
seconds, it is mostly in an uninflated state, adding prac-
tically nothing to the perimeter of the naso/orogastric tube
101. Optionally, the external air conducting tube 501 is
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made of a thin polymeric layer, optionally about 80 micron
or less. Optionally, the external air conducting tube 501
is part of a sheath 502 which is put on the naso/orogastric
tube 101. It should be noted that the naso/rogastric tube
101 may contain an air extraction lumen for removing air
from the elastic esophageal body 103. However, as such
a lumen may be relatively thin, for example with a diam-
eter of less than 1mm, the perimeter of the naso/orogas-
tric tube 101 may be relatively limited.

[0076] Reference is now made to FIG. 8 which is a
schematic illustration of a naso/orogastric device 800,
such as the naso/orogastric device 100 depicted in FIG.
1, a plurality of wires of an exemplary positioning sensor
801 are placed along the naso/orogastric tube 101, ac-
cording to some embodiments of the present invention.
In this naso/orogastric device 800, the positioning sensor
801 and the fluid sensor includes wires which are thread-
ed in the naso/orogastric tube 101, for example in chan-
nels which are formed therein. For example, FIG. 9A is
a cross sectional illustration of an exemplary naso/oro-
gastric tube having channels 901 for positioning wires of
positioning sensor 801 and channels 902 for the wires
of the fluid sensor 102, which are optionally, as the wires
of the positioning sensor 801, threaded along the na-
so/orogastric tube 101. FIG. 9B is a sectional schematic
illustration depicting optional and exemplary dimensions
of such an exemplary naso/orogastric tube. In order to
allow the sensors 801, 102 to detect changes in the in-
trabody surrounding, for example in the esophageal
lumpen, openings 904, 905, such as cuts, optionally lon-
gitudinal, are formed in one or more locations along the
channels, optionally in different heights. In use, for the
wires of the fluid sensor 102, the openings 905 allow a
direct contact with Gl fluid in the esophageal lumen. The
direct contact allows detecting impedance change be-
tween different segments of the naso/orogastric tube
101. Optionally, the wires of the fluid sensor 102 are im-
mersed in the naso/orogastric tube 101 so that a direct
contact is formed when the Gl fluids pass via the open-
ings 905. For example, FIG. 9C depicts an exemplary
immersed fluid sensor 102. In this example, a segment
of a wire of the fluid sensor 102 remains in the channel,
below the opening. In such a manner, the wires of the
fluid sensor 102 are not affected and/or blocked by the
inner walls of the esophagus, for example with the es-
ophageal sphincter.

[0077] In use, for the wires of the positioning sensor
801, the openings 904 allow a direct contact with inner
walls of the esophagus, for example with the esophageal
sphincter. The direct contact allows detecting impedance
level, impedance change, and/or movement around at
one or more segments of the naso/orogastric tube 101.
Optionally, the positioning sensor 801 detects and mon-
itor position as described in International Patent Applica-
tion No. WO2008/107872, Published on September, 12,
2008. Optionally, the wires of the positioning sensor 801
are extracted via the openings 904 to protrude above the
surface of the naso/orogastric tube 101. In this example,

10

15

20

25

30

35

40

45

50

55

a segment of a wire of the positioning sensor 801 is ex-
tracted, via the opening 904, from its channel. In another
example, depicted in FIG. 9D, the wire is treaded via
holes in the naso/orogastric tube 101. In such a manner,
segments of the wire of the positioning sensor 801 are
above the naso/orogastric tube 101 and other segments
are below the naso/orogastric tube 101. In such a man-
ner, adirect contactwith the inner walls of the esophagus,
for example with the esophageal sphincter, may be es-
tablished.

[0078] Optionally, the wires of the positioning sensors
801 are used to position the naso/orogastric tube 101 in
the esophagus, for example as described in International
Patent Application No. W0O2008/107872, published on
September, 12, 2008.

[0079] According to some embodiments of the present
invention, the wires of the positioning sensor 801 are
connected to and controlled by the controller 106. Op-
tionally, the controller 106 monitors changes in the posi-
tioning of the naso/orogastric tube 101 according to the
reading of the impedance in the wires positioning sensors
801. As each wire may be exposed by an opening that
is formed on another height of the naso/orogastric tube
101, a change in the impedance in each wire indicates
that a contact is established with the lumens’ wall, for
example at the esophageal sphincter. This allows esti-
mating the location of the naso/orogastric tube 101.
[0080] In such embodiments, the pressure inside the
elastic esophageal body 103 is adjusted according to
changes in the positioning of the naso/orogastric tube
101. Optionally, the position of the naso/orogastric tube
101 is monitored to detect misplacement and/or an un-
wanted displacement. In such a manner, the controller
106 may instruct the pump assembly 105 to reduce the
pressure inside the elastic esophageal body 103 when
misplacement and/or an unwanted displacement are de-
tected. This may be used as a safety mechanism that
assure that if the patient tries to extract the naso/orogas-
tric device 100, when the elastic esophageal body 103
is fully and/or semi inflated, the pressure in the elastic
esophageal body 103 is reduced, optionally immediacy,
for example within less than a second.

[0081] As described above, the naso/orogastric tube
101 is set to conduct content into the stomach lumen of
a patient and air to the elastic esophageal body 103. In
such an embodiment, the naso/orogastric tube 101 in-
cludes both a first channel orifice 913 for conducting con-
tent, such as feeding, and a second channel orifice 914
for conducting air to the elastic esophageal body 103.
[0082] Reference is now also made to FIGs. 10A and
10B which schematically an exemplary connector 920
that allows connecting the naso/orogastric tube 101 to a
feeding device and to a pump assembly and a controller,
such as 105 and 106, according to some embodiments
of the present invention. The connector 920 has a first
channel orifice 923 for connecting a feeding device for
conducting content via the first channel 913 and a second
channel orifice 924 for connecting the pump assembly
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105 for conducting air via the second channel 914 and
optionally for connecting the controller 106 to the sensors
in channels 901 and 902.

[0083] Optionally, the second channel orifice 924 is
connected to the channels 901, 902 that accommodate
the sensors 102, 801. In such a manner, the naso/oro-
gastric device 100 may be connected via the first channel
orifice 923 to an existing feeding machine and via the
second channel orifice 924 to a dedicated device having
the controller 106 and the pump assembly 105.

[0084] Optionally, in order to maintain the sterilization
of the pump assembly 105, cable which connected to the
second channel orifice 924 includes a filter which filters
air conducted via the air channel 914. In such an embod-
iment, if the elastic esophageal body 103 and/or the air
channel which conducts air thereto are torn or perforated,
Gl fluids, germs, or otherimpurities are blocked from con-
taminating the pump assembly 105 and/or a tube that
connects the pump assembly 105 to the filter. It should
be noted that such a cable allows using the pump as-
sembly 105 for a number of patients without requiring
redundant sterilization processes. Optionally, in order to
maintain the sterilization of the feeding unit, filter that
controls the direction of feeding via the feeding channel
913. In such an embodiment, if the feeding channel 913
is torn or perforated, Gl fluids, germs, or other impurities
are blocked from contaminating the feeding unit or tube
that connects the feeding unit to the filter.

[0085] Optionally, the caps 930, 931 are detachably
connected to the exemplary connector 920. In FIGs. 10A
and 10B, the caps 931, 930 are not connected to the
connector 920 but rather supported by a holding element
932, such as a flexible band. By placing them in front of
the orifices of the exemplary connector 920, sterilization
is maintained.

[0086] As used herein the term "about" refers to = 10
%.

[0087] The terms "comprises", "comprising", "in-
cludes", "including", "having" and their conjugates mean
"including but not limited to". This term encompasses the
terms "consisting of" and "consisting essentially of".
[0088] The phrase "consisting essentially of" means
that the composition or method may include additional
ingredients and/or steps, but only if the additional ingre-
dients and/or steps do not materially alter the basic and
novel characteristics of the claimed composition or meth-
od.

[0089] As used herein, the singular form "a", "an" and
"the" include plural references unless the context clearly
dictates otherwise. For example, the term "a compound”
or "at least one compound" may include a plurality of
compounds, including mixtures thereof.

[0090] The word "exemplary" is used herein to mean
"serving as an example, instance or illustration". Any em-
bodiment described as "exemplary" is not necessarily to
be construed as preferred or advantageous over other
embodiments and/or to exclude the incorporation of fea-
tures from other embodiments.
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[0091] The word "optionally" is used herein to mean
"is provided in some embodiments and not provided in
other embodiments". Any particular embodiment of the
invention may include a plurality of "optional" features
unless such features conflict.

[0092] Throughout this application, various embodi-
ments of this invention may be presented in a range for-
mat. It should be understood that the description in range
format is merely for convenience and brevity and should
not be construed as an inflexible limitation on the scope
of the invention. Accordingly, the description of a range
should be considered to have specifically disclosed all
the possible subranges as well as individual numerical
values within that range. For example, description of a
range such as from 1 to 6 should be considered to have
specifically disclosed subranges such as from 1to 3, from
1 to 4, from 1 to 5, from 2 to 4, from 2 to 6, from 3 to 6
etc., as well as individual numbers within that range, for
example, 1, 2, 3, 4, 5, and 6. This applies regardless of
the breadth of the range.

[0093] Whenever a numerical range is indicated here-
in, it is meant to include any cited numeral (fractional or
integral) within the indicated range. The phrases "rang-
ing/ranges between" a firstindicate numberand a second
indicate number and "ranging/ranges from" a first indi-
cate number "to" a second indicate number are used
herein interchangeably and are meant to include the first
and second indicated numbers and all the fractional and
integral numerals therebetween.

[0094] Asused hereintheterm"method" refers to man-
ners, means, techniques and procedures for accomplish-
ing a given task including, but not limited to, those man-
ners, means, techniques and procedures either known
to, or readily developed from known manners, means,
techniques and procedures by practitioners of the chem-
ical, pharmacological, biological, biochemical and med-
ical arts.

[0095] As used herein, the term "treating" includes ab-
rogating, substantially inhibiting, slowing or reversing the
progression of a condition, substantially ameliorating
clinical or aesthetical symptoms of a condition or sub-
stantially preventing the appearance of clinical or aes-
thetical symptoms of a condition.

[0096] It is appreciated that certain features of the in-
vention, which are, for clarity, described in the context of
separate embodiments, may also be provided ion com-
binationin a single embodiment. Conversely, various fea-
tures of the invention, which are, for brevity, described
in the context of a single embodiment, may also be pro-
vided separately or in any suitable subcombination or as
suitable in any other described embodiment of the inven-
tion. Certain features described in the context of various
embodiments are not to be considered essential features
of those embodiments, unless the embodiment is inop-
erative without those elements.

[0097] Although the invention has been described in
conjunction with specific embodiments thereof, it is evi-
dent that many alternatives, modifications and variations



17 EP 2 528 575 B1 18

will be apparent to those skilled in the art. Accordingly,
it is intended to embrace all such alternatives, modifica-
tions and variations that fall within the scope of the ap-
pended claims.

Claims

1. A naso/orogastric device having backflow blocking
means, comprising:

a naso/orogastric tube (101) having a feeding
channel for conducting feeding content (913)
and at least one opening (905) along at least
one segment of a lateral surface of said na-
so/orogastric tube, said naso/orogastric tube is
sized and shaped for being disposed within the
esophagus so that said at least one segment is
within the esophagus and at least a distal end
thereof being placed in the stomach lumen of a
patient;

at least one elastic esophageal body (103), po-
sitioned along said naso/orogastric tube, having
a pressure dependent volume;

at least one esophageal sensor (102) that com-
prises at least one impedance sensor, located
in said at least one opening (905), and adapted
to detect an impendance change in said at least
one segment of said naso/orogastric tube when
having a direct contact with gastrointestinal (Gl)
fluid passing through the opening ;

acontroller (106) adapted to regulate a pressure
within said at least one elastic esophageal body
according to said detection.

2. The naso/orogastric device of claim 1, wherein said
naso/orogastric tube has distal and proximal ends,
said at least one esophageal sensor comprises a
firstesophageal sensor in proximity to said distal end
and a second esophageal sensorbetween said distal
end and said proximal end.

3. The naso/orogastric device of claim 2, wherein said
controller regulates said pressure according to at
least one of a difference between a first reading of
said first esophageal sensor and a second reading
of said second esophageal sensor and the timing of
a first detection event of said first reading relative to
a second detection event of said second reading.

4. The naso/orogastric device of claim 3, wherein said
first and second readings are impedance change
readings.

5. The naso/orogastric device of any of the previous
claims, wherein each said impedance sensor com-
prises a plurality of electrodes arranged in a circular
fashion around said naso/orogastric tube.
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6.

10.

1.

12.

13.

14.

The naso/orogastric device of any of the previous
claims, further comprising

a pump assembly (105), controlled by said controller
so as to regulate said pressure by inflating said at
least one elastic esophageal body;

wherein said pump assembly comprising an air pres-
sure tank, said pump assembly increases the air
pressure in said air pressure tank so as to expedite
said inflation.

The naso/orogastric device of claim 6, wherein said
at least one elastic esophageal body comprises a
plurality of balloons arranged one after the other
along said naso/orogastric tube.

The naso/orogastric device of claim 6, further com-
prising atleast one positioning sensor (801) mounted
along said naso/orogastric tube to measure an im-
pedance around said naso/orogastric tube and a
controller adapted to detect a location of at least one
portion of said naso/orogastric tube in the esopha-
gus.

The naso/orogastric device of claim 8, wherein said
at least one positioning sensor comprises a wire
threaded in a sensor channel along said naso/oro-
gastric tube and extracted via at least one sensor
opening along said lateral surface of said naso/oro-
gastric tube.

The naso/orogastric device of any of claims 8-9,
wherein said controller is adapted to regulate said
pressure according to said location.

The naso/orogastric device of any of claims 8-9,
wherein said controller detects a movement accord-
ing to a change in said location; said controller re-
ducing said pressure in response to said change.

The naso/orogastric device of claim 6, further com-
prising:

a connection (914) to a cable having a filter to
adjust air flow from said pump assembly.

The naso/orogastric device of any of the previous
claims,

wherein said at least one esophageal sensor (102)
comprises a plurality of wires, (801) threaded in a
plurality of channels along said naso/orogastric tube,
each said channel having at least one opening the-
realong to allow detecting said impedance change
around said at least one segment.

The naso/orogastric device of any of the previous
claims, wherein said controller is configured to in-
crease said pressure so as to block said esophagus
when said impedance is indicative of a presence of
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gastric content in said at least one segment of said
naso/orogastric tube and/or wherein said controller
is configured to decrease said pressure when said
impedance is indicative of an absence of gastric con-
tent in said at least one segment of said naso/oro-
gastric tube.

Patentanspriiche

Naso-/orogastrische Vorrichtung, die Riickflussblo-
ckierungsmittel aufweist, umfassend:

ein naso-/orogastrisches Rohr (101) mit einem
Zufuhrkanal zum Leiten von zuzufiihrendem In-
halt (913) und mit mindestens einer Offnung
(905) entlang mindestens eines Segments einer
Lateralflache des naso-/orogastrischen Rohres,
wobei das naso-/orogastrische Rohr zum An-
ordneninnerhalb der Speiserdhre dimensioniert
und geformt ist, sodass sich das mindestens ei-
ne Segment innerhalb der Speiserdéhre befindet
und mindestens ein distales Ende davonim Ma-
genlumen eines Patienten angeordnet ist;
mindestens einen elastischen O0sophagealen
Kérper (103), welcher entlang des naso-/oro-
gastrischen Rohrs positioniert ist, und welcher
ein druckabhangiges Volumen aufweist;
mindestens einen dsophagealen Sensor (102),
der mindestens einen Impedanzsensor um-
fasst, der sich in der mindestens einen C)ffnung
(905) befindet und ausgefihrtist, eine Impedan-
zanderung in dem mindestens einen Segment
des naso-/orogastrischen Rohrs zu detektieren,
wenn er einen direkten Kontakt mit der gastro-
intestinalen (Gl) Flussigkeit aufweist, welche die
Offnung passiert;

eine Steuerung (106), die ausgefiihrt ist, einen
Druck innerhalb des mindestens einen elasti-
schen 6sophagealen Koérpers gemal der De-
tektierung zu regulieren.

Naso-/orogastrische Vorrichtung nach Anspruch 1,
wobei das naso-/orogastrische Rohr distale und pro-
ximale Enden aufweist und der mindestens eine 6so-
phageale Sensor einen ersten 6sophagealen Sen-
sor in der Nahe des distalen Endes und einen zwei-
ten 6sophagealen Sensor zwischen dem distalen
Ende und dem proximalen Ende umfasst.

Naso-/orogastrische Vorrichtung nach Anspruch 2,
wobei die Steuerung den Druck gemaf mindestens
einem aus einer Differenz zwischen einer ersten
Messung des ersten dsophagealen Sensors und ei-
ner zweiten Messung des zweiten dsophagealen
Sensors und dem Timing eines ersten Detektie-
rungsereignisses der ersten Messung relativ zu ei-
nem zweiten Detektierungsereignis der zweiten

10

15

20

25

30

35

40

45

50

55

1"

10.

1.

12.

Messung reguliert.

Naso-/orogastrische Vorrichtung nach Anspruch 3,
wobei die ersten und zweiten Messungen Impedan-
zanderungsmessungen sind.

Naso-/orogastrische Vorrichtung nach irgendeinem
der vorstehenden Anspriiche, wobei jeder Impe-
danzsensor mehrere Elektroden umfasst, die in ei-
ner kreisférmigen Art und Weise um das naso-/oro-
gastrische Rohr angeordnet sind.

Naso-/orogastrische Vorrichtung nach irgendeinem
der vorstehenden Anspriiche, weiter umfassend ei-
ne Pumpenbaugruppe (105), die von der Steuerung
gesteuert wird, um den Druck durch Aufpumpen des
mindestens eines elastischen dsophagealen Kor-
pers zu regulieren;

wobei die Pumpenbaugruppe einen Druckluftbehal-
ter umfasst und die Pumpenbaugruppe den Luft-
druck in dem Druckluftbehalter erhoht, um das Auf-
pumpen zu beschleunigen.

Naso-/orogastrische Vorrichtung nach Anspruch 6,
wobei der mindestens eine elastische ésophageale
Korper mehrere Ballons umfasst, die nacheinander
entlang des naso-/orogastrischen Rohrs angeordnet
sind.

Naso-/orogastrische Vorrichtung nach Anspruch 6,
weiter umfassend mindestens einen Positionssen-
sor (801), der entlang des naso-/orogastrischen
Rohrs befestigt ist, um eine Impedanz um das na-
so-/orogastrische Rohr herum zu messen, und eine
Steuerung, die ausgefiihrt ist, einen Ort von mindes-
tens einem Abschnitt des naso-/orogastrischen
Rohrs in der Speiseréhre zu detektieren.

Naso-/orogastrische Vorrichtung nach Anspruch 8,
wobei der mindestens eine Positionssensor einen
Draht umfasst, derin einen Sensorkanal entlang des
naso-/orogastrischen Rohrs eingeféadeltist und tber
mindestens eine Sensordffnung entlang der Lateral-
flache des naso-/orogastrischen Rohrs herausge-
fuhrt ist.

Naso-/orogastrische Vorrichtung nach irgendeinem
der Anspriiche 8 bis 9, wobei die Steuerung ausge-
fuhrt ist, den Druck gemaR dem Ort zu regulieren.

Naso-/orogastrische Vorrichtung nach irgendeinem
der Anspriiche 8 bis 9, wobei die Steuerung eine
Bewegung gemaR einer Anderung in dem Ort de-
tektiert; wobei die Steuerung den Druck als Reaktion
auf die Anderung reduziert.

Naso-/orogastrische Vorrichtung nach Anspruch 6,
weiter umfassend:
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eine Verbindung (914) zu einem Kabel mit ei-
nem Filter, um einen Luftstrom von der Pum-
penbaugruppe anzupassen.

Naso-/orogastrische Vorrichtung nach irgendeinem
dervorstehenden Anspriiche, wobei der mindestens
eine 6sophageale Sensor (102) mehrere Drahte
(801) umfasst, die in mehrere Kanalen entlang des
naso-/orogastrischen Rohrs eingefadelt sind, wobei
jeder Kanal mindestens eine Offnung daran entlang
aufweist, um zu ermdglichen, dass die Impedanzan-
derung um das mindestens eine Segment herum de-
tektiert wird.

Naso-/orogastrische Vorrichtung nach irgendeinem
der vorstehenden Anspriiche, wobei die Steuerung
konfiguriert ist, den Druck zu erhéhen, um die Spei-
serOhre zu blockieren, wenn die Impedanz auf ein
Vorhandensein von Mageninhaltin dem mindestens
einen Segment des naso-/orogastrischen Rohrs hin-
weist, und/oder wobei die Steuerung konfiguriert ist,
den Druck zu verringern, wenn die Impedanz auf ei-
ne Abwesenheit von Mageninhalt in dem mindes-
tens einen Segment des naso-/orogastrischen
Rohrs hinweist.

Revendications

1.

Dispositif nasogastrique/orogastrique comportant
des moyens de blocage de reflux, comprenant :

un tube nasogastrique/orogastrique (101) com-
portant un canal d’alimentation pour conduire
un contenu d’'alimentation (913) et au moins une
ouverture (905) le long d’au moins un segment
d'une surface latérale dudit tube nasogastri-
que/orogastrique, ledit tube nasogastrique/oro-
gastrique étant de dimensions et de forme lui
permettant d’étre disposé a l'intérieur de I'oeso-
phage de sorte que ledit au moins un segment
se trouve a lintérieur de I'oesophage et au
moins une extrémité distale de celui-ci soit pla-
cée dans la lumiere de I'estomac d’un patient ;
au moins un corps oesophagien élastique (103)
positionné le long dudit tube nasogastrique/oro-
gastrique et comportant un volume dépendant
de la pression ;

au moins un capteur oesophagien (102) com-
prenant au moins un capteur d’impédance, situé
dans ladite au moins une ouverture (905), etap-
te a détecter un changement d’impédance dans
ledit au moins un segment dudit tube nasogas-
trique/orogastrique lorsqu’il est en contact direct
avec un fluide gastro-intestinal (GI) passant a
travers I'ouverture ;

un organe de commande (106) apte a réguler
une pression a l'intérieur dudit au moins un
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corps oesophagien élastique en fonction de la-
dite détection.

Dispositif nasogastrique/orogastrique selon la re-
vendication 1, dans lequel ledit tube nasogastri-
que/orogastrique comporte une extrémité distale et
une extrémité proximale, ledit au moins un capteur
oesophagien comprend un premier capteur oeso-
phagien a proximité de ladite extrémité distale et un
deuxieme capteur oesophagien entre ladite extrémi-
té distale et ladite extrémité proximale.

Dispositif nasogastrique/orogastrique selon la re-
vendication 2, dans lequel ledit organe de comman-
de régule ladite pression en fonction d’au moins 'un
d’une différence entre un premier relevé dudit pre-
mier capteur oesophagien et un deuxieme relevé du-
dit deuxiéme capteur oesophagien et du timing d’'un
premier événement de détection dudit premier rele-
vé par rapport a un deuxieme événement de détec-
tion dudit deuxiéme relevé.

Dispositif nasogastrique/orogastrique selon la re-
vendication 3, dans lequel ledit premier relevé et ledit
deuxieme relevé sont des relevés de changement
d’impédance.

Dispositif nasogastrique/orogastrique selon l'une
quelconque des revendications précédentes, dans
lequel chaque dit capteur d’impédance comprend
une pluralité d’électrodes agencées d’'une maniére
circulaire autour dudit tube nasogastrique/orogastri-
que.

Dispositif nasogastrique/orogastrique selon l'une
quelconque des revendications précédentes, com-
prenant en outre :

un ensemble de pompe (105) commandé par
ledit organe de commande de maniére aréguler
ladite pression par le gonflement dudit au moins
un corps oesophagien élastique ;
danslequelledit ensemble de pompe comprend
un réservoir de pression d’air et ledit ensemble
de pompe augmente la pression d’air dans ledit
réservoir de pression d’air de maniére a accé-
Iérer ledit gonflement.

Dispositif nasogastrique/orogastrique selon la re-
vendication 6, dans lequel ledit au moins un corps
oesophagien élastique comprend une pluralité de
ballonnets agencés I'un apres l'autre le long dudit
tube nasogastrique/orogastrique.

Dispositif nasogastrique/orogastrique selon la re-
vendication 6, comprenant en outre au moins un cap-
teur de positionnement (801) monté le long dudit tu-
be nasogastrique/orogastrique pour mesurer une
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impédance autour dudit tube nasogastrique/orogas-
trique et un organe de commande apte a détecter
un emplacement d’au moins une portion dudit tube
nasogastrique/orogastrique dans I'oesophage.

Dispositif nasogastrique/orogastrique selon la re-
vendication 8, dans lequel ledit au moins un capteur
de positionnement comprend un fil fileté dans un ca-
nal de capteur le long dudit tube nasogastrique/oro-
gastrique et extrait a travers au moins une ouverture
de capteur le long de ladite surface latérale dudit
tube nasogastrique/orogastrique.

Dispositif nasogastrique/orogastrique selon I'une
quelconque des revendications 8 et 9, dans lequel
ledit organe de commande est apte a réguler ladite
pression en fonction dudit emplacement.

Dispositif nasogastrique/orogastrique selon I'une
quelconque des revendications 8 et 9, dans lequel
ledit organe de commande détecte un mouvement
en fonction d’'un changement duditemplacement, le-
dit organe de commande réduisant ladite pression
en réponse au dit changement.

Dispositif nasogastrique/orogastrique selon la re-
vendication 6, comprenant en outre :

une liaison (914) a un cable comportant un filtre
pour ajuster un débit d’air dudit ensemble de
pompe.

Dispositif nasogastrique/orogastrique selon I'une
quelconque des revendications précédentes,

dans lequel ledit au moins un capteur oesophagien
(102) comprend une pluralité de fils (801) filetés dans
une pluralité de canaux le long dudit tube nasogas-
trique/orogastrique, chaque dit canal comportant au
moins une ouverture le long de celui-ci pour permet-
tre la détection dudit changement d’impédance
autour dudit au moins un segment.

Dispositif nasogastrique/orogastrique selon I'une
quelconque des revendications précédentes, dans
lequel ledit organe de commande est configuré pour
augmenter ladite pression de maniére a bloquer ledit
oesophage lorsque ladite impédance est indicative
d’une présence d’'un contenu gastrique dans ledit au
moins un segment dudit tube nasogastrique/orogas-
trique et/ou dans lequel ledit organe de commande
est configuré pour réduire ladite pression lorsque la-
dite impédance est indicative d'une absence de con-
tenu gastrique dans ledit au moins un segment dudit
tube nasogastrique/orogastrique.
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