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NASOPHARYNGEAL CANNULA
The present invention relates to a nasopharyngeal cannula.

A nasopharyngeal cannula is constituted by a soft tubular element that
can be inserted through the nose up to the posterior pharynx.

These cannulas have the purpose of performing a forced or assisted
ventilation to a patient, facilitating his/her physiological process known as
respiration.

Respiration is a process by means of which oxygen and carbon
dioxide are exchanged between the animal tissues and the external
environment. It is composed of ventilation, with which the air that is present
in the alveoli is refreshed, the diffusion of oxygen from the alveoli to
capillary blood, and the release of carbon dioxide. The respiratory system is
constituted by a system of conduction pathways, composed of trachea,
bronchi and non-respiratory bronchioles, at the level of which respiratory
exchanges do not occur, and the respiratory terminal unit, composed of
respiratory bronchioles, alveolar ducts and alveoli, where instead gaseous
exchanges occur.

A patient subjected to artificial and/or assisted ventilation must be
monitored in order to check that his/her body receives a suitable quantity of
oxygen. One of the most effective and precise methods for verifying that the
patient is oxygenated correctly provides for measuring the content of carbon
dioxide in the exhaled gas (in particular the so-called "end-exhaled carbon
dioxide" value). From this parameter it is possible to estimate the correct
respiratory functionality, checking whether the parameters set for
ventilation are suitable or whether it is necessary to change them (for
example, an increase/decrease of the percentage of oxygen in the dispensed
mixture).

Nasopharyngeal cannulas of the known type provide for the presence
of a duct, provided along the tubular walls of the cannula and open at an

internal central cross-section thereof, through which it is possible to aspirate
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the gas in order to measure the carbon dioxide content.

However, this type of measurement is often imprecise, since the
region where the exhaled gas is drawn is highly subjected to contamination
on the part of the mixture dispensed by the cannula to the patient and
therefore the measurement is rendered imprecise by phenomena of dilution,
"washing" and mixing with the (oxygen-rich) mixture provided by the
ventilation apparatus.

Furthermore, it should be specified that the insertion of a
nasopharyngeal cannula is unpleasant and in some cases can even be
painful.

Secondarily, it should be clarified that the cannula, even after it has
been positioned correctly, can induce sneezing or coughing in the patient:
these phenomena are particularly problematic if the intubated patient is
simultaneously subjected to other diagnostic investigations or therapeutic
activities.

For example, nasopharyngeal cannulas are used during gastroscopies:
it is evident that if the patient sneezes or coughs during a gastroscopy this
can cause problems and/or force the gastroscopic instruments against the
mucosae (with consequent possible abrasions or painful stresses for the
patient).

The aim of the present invention is to solve the problems described
above, by proposing a nasopharyngeal cannula that allows precise
measurement of the content of carbon dioxide that is present in the gas
exhaled by the patient who is wearing it, and in particular measurement of
the so-called end-exhaled carbon dioxide value.

Within this aim, an object of the invention is to propose a
nasopharyngeal cannula that allows to minimize discomfort for the patient.

Another object of the invention is to propose a nasopharyngeal
cannula that minimizes the risk of sneezing or coughing,.

Another object of the invention is to propose a nasopharyngeal
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cannula with geometries and with a structure that are substantially different
from those of the known type.

A further object of the present invention is to provide a
nasopharyngeal cannula that has modest costs, is relatively simple to
provide in practice and is safe in application.

This aim and these and other objects which will become better
apparent hereinafter are achieved by a nasopharyngeal cannula of the type
comprising a main tubular body made of soft and deformable material,
characterized in that said tubular body comprises a bracket, provided with at
least one support for a sensor, which is associated, optionally slidingly, with
its lateral walls, in the configuration for use said tubular body being inserted
within a nostril of a patient until said front is aligned with the pharynx of
said patient, said sensor, preset to measure the percentage of carbon dioxide
that is present in the exhaled gas, being inserted at least partially in the other
nostril of the patient and being struck by the exhaled flow.

This aim and these objects are also achieved by means of a
nasopharyngeal ventilation kit, characterized in that it comprises
— a main tubular body made of soft and deformable material, provided with
a nontraumatic, i.e., soft and rounded, distal tip;

— a bracket, provided with at least one support for a sensor preset to measure
the percentage of carbon dioxide that is present in the exhaled gas;

in the configuration for use, said bracket being associable with the side
walls of said tubular body inserted in a nostril of a patient, said sensor being
inserted at least partially in the other nostril of the patient and being struck
by the exhaled flow.

Finally, it is possible to achieve the aim and objects listed above by
means of a bracket for nasopharyngeal ventilation cannulas, of the type
suitable for association with a main tubular body made of soft and
deformable material, provided with a nontraumatic, i.e., soft and rounded,

distal tip, characterized in that it comprises at least one support for a sensor
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designed to measure the percentage of carbon dioxide that is present in the
exhaled gas, said support comprising a seat for accommodating said sensor,
in the configuration for use said bracket being associable with the side walls
of said tubular body inserted in a nostril of a patient, said sensor being
inserted at least partially in the other nostril of the patient and being struck
by the exhaled flow, said support protruding from said bracket in a
substantially radial direction with respect to the tubular body to which it is
coupled.

Further characteristics and advantages of the invention will become
better apparent from the description of a preferred but not exclusive
embodiment of the nasopharyngeal cannula according to the invention,
illustrated by way of nonlimiting example in the accompanying drawings,
wherein:

Figure 1 is a perspective view of a nasopharyngeal cannula according
to the invention;

Figure 2 i1s a perspective view of a bracket of a nasopharyngeal
cannula according to the invention;

Figure 3 is a schematic front view of a patient subjected to ventilation
by means of a nasopharyngeal cannula according to the invention;

Figure 4 is a front view of a possible embodiment of a bracket of a
nasopharyngeal cannula according to the invention;

Figure 5 is a front view of a further embodiment of a bracket of a
nasopharyngeal cannula according to the invention;

Figure 6 is a front view of a further embodiment of a bracket of a
nasopharyngeal cannula according to the invention;

Figure 7 is a perspective view of a further embodiment of a
nasopharyngeal cannula according to the invention in which the sensor is
integral with the bracket.

With reference to the figures, the reference numeral 1 generally

designates a nasopharyngeal cannula.
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The nasopharyngeal cannula 1 comprises a main tubular body 2 made
of soft and deformable material: the deformability and softness of the
tubular body 2 are necessary in order to prevent it being able to damage the
mucosae of the patient and to ensure that it causes the least possible
discomfort to said patient.

The tubular body 2 comprises a bracket 3, which is provided with at
least one support 4 for a sensor 5.

The bracket 3 can be associated with the side walls of the tubular
body 2.

The possibility is provided from the outset to provide a bracket 3
which is fixed (which constitutes a collar that is integral with the external
surface of the tubular body 2), or can slide and can be oriented with respect
to the tubular body 2 (the bracket 3 can optionally also be loose with respect
to the tubular body 2 and in this case its locking will be ensured by fixing to
the nostril A of a patient P and/or by the presence of additional specific
components): the second case is more versatile and allows a simpler
insertion thereof in the nostril A of a patient P.

The possibility to provide a bracket 3 that is formed monolithically or
coupled non-detachably to the sensor 5 is not excluded.

The tubular body 2 further comprises at least one duct 6, the initial
end 7 of which can be associated, by means of at least one respective
connecting tube 8, to external operating units and the terminal end 9 of
which is constituted by an opening on the front 10 of the terminal edge of
the tubular body 2.

The duct 6 will be constituted by a true longitudinal channel which is
internal to the side walls of the tubular body 2, although the provision of a
version in which the duct 6 is a small tube that is integral with the internal
surface of the tubular body 2 is not excluded.

In the configuration for use, the tubular body 2 is inserted in a nostril

A of a patient P until its front 10 aligns with the pharynx of the patient P.
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The sensor 5, assigned to measuring the percentage of carbon dioxide
that is present in the exhaled gas, during use is at least partially inserted in
the other nostril B of the patient P and therefore is struck by the exhaled
flow.

In particular, the sensor 5 must be capable of monitoring continuously
the parameter known as EtCO. (end-exhaled carbon dioxide), i.e., checking:
— the conditions of the patients, especially those placed in positions in
which it can be difficult to check their status with other systems;

— any hypoventilation caused by sedation and/or analgesia;

— the conditions that will indicate the appropriate dosage of drugs
during invasive procedures.

The sensor 5 is therefore preferably a capnometric sensor, i.c.,
suitable to measure the carbon dioxide in the air exhaled by the patient P.
The sensor 5 can be connected to a capnograph in order to provide a
capnogram.

The sensor 5 can be constituted by a cannula through which it is
possible to draw the gas exhaled by the patient P and send it to a true

capnometric transducer.

The fact that the sensor 5 faces (and is partially inserted in) the nostril
B ensures that the measurement performed thereby is not compromised by
dilution problems caused by the mixing of the exhaled gases with the
mixture introduced through the tubular body 2 (as instead occurs in
nasopharyngeal cannulas of the known type).

It 1s deemed useful to note that according to an embodiment of
unquestionable practical interest, the bracket 3 can be coupled validly so
that it can slide and rotate to the tubular body 2 (as mentioned earlier): this
allows its arrangement in any geometric configuration with respect to the
tubular body 2. This characteristic is particularly useful during insertion,
since the medical staff can choose the nostril A or B into which the tubular

body 2 is to be inserted and arrange accordingly the bracket 3 on the
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opposite side, at the desired height, in order to allow the easy at least partial
insertion of the sensor 5 in the other nostril B or A.

Furthermore, it is specified that the support 4 is provided in such a
manner as to protrude from the bracket 3 in a substantially radial direction

with respect to the tubular body 2.

The support 4 preferably comprises a seat 11 for the accommodation
of the sensor 3.

The seat 11 can have a shape that is complementary to the shape of
the sensor 5 in order to accommodate it stably.

It is not excluded that the support might comprise a plurality of seats
11 within which the sensor 5 is accommodated: in this case, the medical
staff chooses the seat 11 within which the sensor 5 is to be inserted in order
to achieve the best alignment thereof with the nostril B of the patient into
whom it must be at least partially inserted.

According to an embodiment that is particularly versatile and simple
to use, the seat 11 can conveniently have a slotted shape for the stable
accommodation of the sensor 5 according to a plurality of different
configurations of different distance of the sensor 5 from the outer surface of
the tubular body 2.

This specific version can be even more convenient if the internal
surface of the slotted seat 11 is contoured or toothed in order to ensure a

series of contiguous configurations for stable accommodation of the sensor
5.

According to a particularly efficient embodiment, the bracket 3 is
substantially C-shaped and is made of elastically deformable material, for
detachable coupling, as a consequence of its elastic deformation, to the
tubular body 2.

In practice it is possible to couple the bracket 3 on the tubular body 2
simply by forcing it against its surface, with consequent elastic deformation

thereof (the wings of the C-shape will be widened, allowing the passage of
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the tubular body 2). The advantage of this embodiment resides in the
possibility to associates the bracket 3 with the tubular body 2 only following
its insertion in the nostril A of the patient P, thus allowing medical staff to
perform insertion in optimum conditions (without hindrances).

Furthermore, the possibility is not excluded to ensure rapid
replacement of the bracket 3 with another one if needed.

In its simplest embodiment, the bracket 3 is constituted by a plate
having any shape, provided with a central hole the shape and dimensions of
which are complementary to those of the tubular body 2 for the sliding
accommodation of the tubular body 2. The support 4 extends radially
(laterally) from said bracket.

Furthermore, it is deemed useful to specify that the at least one tube 8
for connection of the at least one duct 6 validly comprises a terminal for
coupling to a respective unit for dispensing substances such as drugs,
anesthetics, analgesics, water and mixtures thereof.

The possibility to dispense substances of the listed type is particularly
useful in relation to the possibility to minimize discomfort for the patient,
with consequent reduction of physiological reactions such as coughing
and/or sneezing, which might complicate other diagnostic and/or therapeutic
activities in progress on the patient.

It is specified that the terminal opening 9 of the at least one respective
duct 6 can conveniently comprise a nozzle for atomizing the substances
dispensed thereby.

This characteristic allows to reduce the quantity of dispensed
substances (be they pharmaceutical, medical, anesthetic, analgesic and the
like) since their atomization allows optimum distribution on mucosae and
tissues.

According to a particular embodiment that is particularly interesting
from the constructive standpoint, the atomization nozzle of the second

opening 9 is a hollow body that is inserted within the at least one duct 6 and
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is arranged substantially at the respective terminal opening 9.

In this case, the internal cavity of said hollow body has a shape that
first converges and then diverges, of the type of a Venturi tube, for the
acceleration of the substances that flow inside it with consequent better

atomization thereof.

The hollow body can be fixed inside the duct 6, at the opening 9, as a
consequence of an elastic deformation of the duct 6 (elastic extension) or
can be coupled stably by means of adhesive and/or bonding substances.

It should be specified that the main body 2 is preferably provided by
means of a thermoplastic polymer and comprises a nontraumatic, i.e., soft
and rounded, distal tip.

These characteristics allow to minimize the discomfort of the patient
who has to be intubated with the cannula 1.

The tubular body 2 comprises, in its proximal portion, at least one
connector 12 for connection to a forced/assisted ventilation element.

The shape and dimensions of the connector 12 are complementary to

those of the coupling terminal of the forced/assisted ventilation element.

Furthermore, it is specified that the length and outside diameter of the
tubular body 2 are variable as a function of the anatomical parameters of the
patient to be intubated, the possibility being provided to provide a family of
nasopharyngeal cannulas 1 having progressively larger sizes starting from a
minimum size (for example suitable to be used on neonatal patients) up to a
maximum size (for very tall patients and/or patients having particular
anatomical configurations).

Furthermore, it should be specified that the lumen 13 inside the
tubular body 2 has a diameter that is suitable for the passage of endoscopic
instruments.

The internal lumen 13 is in fact generally used only to convey
gaseous ventilation mixtures; however, one cannot exclude that in some

cases it might be necessary to insert endoscopic instruments for diagnostic
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and/or therapeutic purposes.

When endoscopic instruments are inserted in the internal lumen 13 of
the tubular body 2 it is possible to provide for the at least one duct 6 to be
used to dispense oxygen in order to ensure that the patient is in any case
ensured a sufficient ventilation.

In this use case it is particularly useful to have a number of ducts 6
greater than one (at least two ducts 6) in order to be able to provide a
sufficient quantity of oxygen to the patient.

Likewise, the tubular body 2 can comprise a third duct also for
accommodating a light source, such as an LED with respective power
supply circuit, at least one optical fiber for conveying a beam of light
produced by an external source, and the like.

In this case, the light source can provide support for any endoscopic
activities performed by inserting the instruments in the lumen 13.

In order to render the arrangement of the cannula 1 in the
nasopharyngeal cavity of the patient more precise, the tubular body 2
comprises, on its outer surface, a graduated scale in order to estimate the
length of its portion that is inserted within the nose.

The present invention also relates to a nasopharyngeal ventilation kit,
which comprises:

— a main tubular body 2 made of soft and deformable material, provided
with a nontraumatic, i.e., soft and rounded, distal tip.

The tubular body comprises at least one duct 6, the initial end 7 of
which can be associated, by means of at least one respective connecting tube
8, with external operating unit and the terminal end 9 of which is constituted
by an opening on the front 10 of the terminal edge of the tubular body 2;

— a bracket 3, provided with at least one support 4 for a sensor 5 that is
assigned to measuring the percentage of carbon dioxide that is present in the
exhaled gas.

The kit, in the configuration for use, is installed so that the bracket 3
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is associated with the side walls of the tubular body 2 inserted within a
nostril A of a patient P; the sensor 5 is at least partially inserted in the other
nostril B of the patient P and is struck by the exhaled flow, allowing precise
measurement of the intake carbon dioxide (a parameter by means of which
the gaseous ventilation mixture is adjusted in order to optimize the
respiration of the patient P).

The present invention extends its protective scope also to a bracket 3
for nasopharyngeal ventilation cannulas that is suitable for association with
a main tubular body 2 made of soft and deformable material, provided with
a nontraumatic, i.e., soft and rounded, distal tip.

The bracket 3 can validly comprise at least one support 4 for a sensor
5 that is assigned to measuring the percentage of carbon dioxide that is
present in the exhaled gas.

The support 4 comprises a seat 11 for accommodating the sensor 5: in
practice, the sensor 5 can be locked within the seat 11, providing a coupling
by interference, friction or of the elastic type.

In the configuration for use, the bracket 3 can be associated
advantageously with the side walls of the tubular body 2 (which constitutes
the actual nasopharyngeal cannula) inserted within a nostril A of a patient P.

In this case, the sensor 5 is at least partially inserted in the other
nostril B of the patient P and is struck by the exhaled flow.

The support 4 protrudes from the bracket 3 in a substantially radial
direction with respect to the tubular body 2 to which it is coupled, so that
the seat 11 for the sensor 5 faces and is proximate to the free nostril B (with
respect to the one engaged by the tubular body 2). Some possible
embodiments of the bracket 3 are shown by way of nonlimiting example in
Figures 4, 5 and 6.

Advantageously, the present invention solves the problems described
earlier, proposing a nasopharyngeal cannula 1 that allows a precise

measurement of the content of carbon dioxide that is present in the gas
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exhaled by the patient who is wearing it, and in particular the measurement
of the so-called end-exhaled carbon dioxide value. This measurement is
particularly precise, since the sensor 5 is at least partially inserted within a
nostril B of the patient P and therefore is struck directly by the stream of gas
exhaled thereby, allowing a precise estimate of the percentage of carbon
dioxide contained therein.

Advantageously, the nasopharyngeal cannula 1 allows to minimize
discomfort for the patient: it in fact provides for at least one duct 6 which is
provided with a respective opening 9 for atomizing pharmaceutical,
anesthetic, analgesic and similar substances. The administration by
atomization of these substances reduces discomfort for the patient.

Positively, the nasopharyngeal cannula 1 minimizes the risk of
sneezing or coughing,.

As already mentioned earlier, in fact, the administration by
atomization of the listed substances make it unlikely for the cannula 1 to
induce coughing and/or sneezing in the patient.

Validly, the nasopharyngeal cannula 1 has geometries and a structure
that are substantially different from those of the known type, defining
specific standards that are suitable to make them immediately identifiable
for medical staff.

Conveniently, the nasopharyngeal cannula 1 is relatively simple to
provide in practice and can be manufactured industrially with substantially

modest costs; this makes it a product of assured application.

The invention thus conceived is susceptible of numerous
modifications and variations, all of which are within the scope of the
appended claims; all the details may further be replaced with other
technically equivalent elements.

In the exemplary embodiments shown, individual characteristics,
given in relation to specific examples, may actually be interchanged with

other different characteristics that exist in other exemplary embodiments.
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In practice, the materials used, as well as the dimensions, may be any
according to the requirements and the state of the art.

The disclosures in Italian Patent Application No. 102015000086981
(UB2015A009256) from which this application claims priority are
incorporated herein by reference.

Where technical features mentioned in any claim are followed by
reference signs, those reference signs have been included for the sole
purpose of increasing the intelligibility of the claims and accordingly such
reference signs do not have any limiting effect on the interpretation of each

element identified by way of example by such reference signs.
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CLAIMS

1. A nasopharyngeal cannula of the type comprising a main tubular
body (2) made of soft and deformable material, characterized in that said
tubular body (2) comprises a bracket (3), provided with at least one support
(4) for a sensor (5), which is associated, optionally slidingly, with its lateral
walls, in the configuration for use said tubular body (2) being inserted
within a nostril (A) of a patient (P) until a front (10) is aligned with the
pharynx of said patient (P), said sensor (5), preset to measure the percentage
of carbon dioxide that is present in the exhaled gas, being inserted at least
partially in the other nostril (B) of the patient (P) and being struck by the
exhaled flow.

2. The nasopharyngeal cannula according to claim 1, characterized in
that said tubular body (2) is provided with at least one duct (6) that has the
initial end (7) associable, by means of at least one respective connecting
tube (8), with external operating units and the terminal end (9) constituted
by an opening on the front (10) of the terminal edge of said tubular body
(2).

3. The nasopharyngeal cannula according to claim 1, characterized in
that said bracket (3) is coupled slidingly and rotatably to said tubular body
(2) for its arrangement in any geometric configuration with respect to said
tubular body (2).

4. The nasopharyngeal cannula according to claim 1, characterized in
that said support (4) protrudes from said bracket (3) in a substantially radial
direction with respect to said tubular body (2), said support (4) comprising a
seat (11) for the accommodation of said sensor (5).

5. The nasopharyngeal cannula according to claim 4, characterized in
that said seat (11) has a slotted shape for the stable accommodation of said
sensor (5) according to a plurality of different configurations of different
distance of said sensor (5) from the external surface of said tubular body (2).

6. The nasopharyngeal cannula according to claim 1, characterized in
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that said bracket (3) is substantially C-shaped and is made of elastically
deformable material, for detachable coupling, as a consequence of an elastic
deformation thereof, to said tubular body (2).

7. The nasopharyngeal cannula according to claim 1, characterized in
that said bracket (3) is constituted by a plate of any shape provided with a
central hole with a shape and dimensions that are complementary to those of
said tubular body (2) for the sliding accommodation of said tubular body
().

8. The nasopharyngeal cannula according to claim 2, characterized in
that said at least one connecting tube (8) of the at least one duct (6)
comprises a terminal for coupling to a respective unit for dispensing
substances such as drugs, anesthetics, painkillers, water and mixtures
thereof.

9. The nasopharyngeal cannula according to claim 2, characterized in
that the terminal opening (10) of at least one respective second duct (4)
comprises a nozzle for atomizing the substances delivered thereby.

10. The nasopharyngeal cannula according to claim 9, characterized
in that said atomization nozzle is a hollow body that is inserted within the at
least one second duct (4) and is arranged substantially at the respective
terminal opening (10), the internal cavity of said hollow body has a shape
that initially converges and then diverges, such as a Venturi tube, for the
acceleration of the substances that flow inside it with consequent better
atomization thereof.

11. The nasopharyngeal cannula according to claim 1, characterized
in that said main body (2) is made of thermoplastic polymers and comprises
a nontraumatic, i.e., soft and rounded, distal tip.

12. The nasopharyngeal cannula according to one or more of the
preceding claims, characterized in that it comprises a third duct for
accommodating a light source, such as an LED with a respective power

supply circuit, at least one optical fiber for conveying a beam of light
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produced by an external source, and the like.

13. A nasopharyngeal ventilation kit, characterized in that it
comprises
— a main tubular body (2) made of soft and deformable material, provided
with a nontraumatic, i.e., soft and rounded, distal tip;

— a bracket (3), provided with at least one support (4) for a sensor (5) preset
to measure the percentage of carbon dioxide that is present in the exhaled
gas;

in the configuration for use, said bracket (3) being associable with the side
walls of said tubular body (2) inserted in a nostril (A) of a patient (P), said
sensor (5) being inserted at least partially in the other nostril (B) of the
patient (P) and being struck by the exhaled flow.

14. A bracket for nasopharyngeal ventilation cannulas, of the type
suitable for association with a main tubular body (2) made of soft and
deformable material, provided with a nontraumatic, i.e., soft and rounded,
distal tip, characterized in that it comprises at least one support (4) for a
sensor (5) designed to measure the percentage of carbon dioxide that is
present in the exhaled gas, said support (4) comprising a seat (11) for
accommodating said sensor (5), in the configuration for use said bracket (3)
being associable with the side walls of said tubular body (2) inserted in a
nostril (A) of a patient (P), said sensor (5) being inserted at least partially in
the other nostril (B) of the patient (P) and being struck by the exhaled flow,
said support (4) protruding from said bracket (3) in a substantially radial
direction with respect to the tubular body (2) to which it is coupled.
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