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METHOD OF VENTILATION USING NARES SEAL

This application is a divisional of application Ser. No.
07/236,941, filed Aug. 26, 1988, now U.S. Pat. No.
4,919,128.

FIELD OF THE INVENTION

The invention relates to devices for delivering gases
to the nasal airway at pressures at or above ambient
pressure.

BACKGROUND OF THE INVENTION

In the past, various devices have been developed to
transmit gaseous or liquid media at atmospheric pres-
sure from a tube to the internal nasal passages. Such
devices generally consist of masks which clamp over
the external nasal area or tubes which cannulate the
nasal airway. Today, it is highly desirable to transmit air
to the nasal passages under pressures greater than atmo-
spheric pressure with a device that is comfortable to
wear and which provides a leak-free seal between the
device and the nostrils. For certain disorders, such as
obstructive sleep apnea, it is important to have a device
to deliver air in a free-flowing manner under positive
pressure to the nasal air passage of a sleeping individual,
and in order to do so, the device must be both comfort-
able and maintain a seal despite a variety of movements
of the head, when the individual is exerting no action to
retain the device in position. It is therefore desirable to
have a device that is self-retaining and can be tolerated
for prolonged periods while providing an adequate seal
with the nostrils of an individual.

Many of the prior art devices establish a seal with the
nasal airway by insertion of a tube or the bulbous por-
tion of a tube into the nasal air passage. This cannulation
of the nasal airway is unacceptable for long-term use,
particularly during sleep, inasmuch as any contact of a
foreign substance with the internal surface of the nose
causes discomfort and nasal and lachrymal secretions.

It would therefore be desirable to have a device that
would contact the nostrils, also used interchangeably
hereinafter with “nares”, and seal to withstand positive
pressure, the device being self-retained and presenting
aerodynamically contoured, low-resistance pathway
for transmission of gases, thereby minimizing the fluctu-
ations of pressure at the nares.

SUMMARY OF THE INVENTION

The purpose of the instant invention is to provide a
nasal adaptor device and seal for delivering gases under
pressure to the nasal airway. To accomplish this pur-
pose, there is provided a device and seal as a part
thereof having flange members to contact the nares of
an individual to receive gases, the seal having a non-
spherical surface which because of its surface configu-
ration and port is complementary to the external nares
of the individual and establishes a seal with no discom-
fort.

In one aspect of the invention there is provided a
nasal adaptor device for delivering gases under pres-
sures to the nasal airway comprising:

an inlet means to receive gases to be delivered;

manifold means connected to said inlet means to di-
vide the flow of gases that may flow through said inlet
means into said manifold means, said manifold means
. being aerodynamically contoured to provide a low-
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resistance pathway to direct and guide gases to be dis-
tributed;

seal means connected to sald manifold means, said,
seal means contacting the nares of an individual to re-
ceive gases and being complementary to the nares of an
individual without cannulating such nares to provide a
seal to such nares to withstand positive pressure of gases
to be distributed; and '

retaining means operatively connected to said seal
means to maintain contact between said seal means and
the nares of an individual without undue discomfort to
the individual.

Another aspect of the invention is a nasal adaptor seal
comprising a pair of flange members, each having a
convex surface, each having a portal therethrough for
supplying air to the nasal airways, the portals being
positioned to correspond to the nasal openings, the axis
of each portal being positioned in effective alignment
with the aerodynamic air flow into and out of the nasal
airways, said convex surfaces being complementary to
the nares of an individual without cannulating such
nares, the perimeter of said surfaces generally corre-
sponding to a projection of the external meatus of the
nares of an individual.

Another aspect of the invention is a nasal adaptor seal
comprising a pair of flexible flange members, each hav-
ing a deformable surface, each having conduit means on
the opposite side from said surface adapted for attach-
ment to a gas manifold means, each having a portal
therethrough for supplying air to the nasal airways, said
flange member having a perimeter generally corre-
sponding to a projection of the external meatus of the
nares of an individual, said surface of said flange mem-
ber being conformable upon contact with the nares of
an individual whereby said surface is deformed into a
convex shape complementary to the nares of an individ-
ual without cannulating such nares and being so con-
formable by application of such flange member against
such nares with a force which does not cause undue
discomfort to the individual. Preferably the conduit
means between each flange and the gas manifold is
flexible, thereby assisting in the flanges being positioned
on and aligned with the nares.

In another aspect this invention provides a breathing
device in combination with retaining means for holding
the device in place on the face of an individual and
adapted to fit around the head of the individual wherein
the retaining means comprises a pair of flexible mem-
bers, one end of each attached to a lower portion of the
breathing device and the other end of each attached to
an upper portion of the breathing device, the central
portion each adapted to extend laterally from the
breathing device, a third flexible member movably at-
tached at one end to the central portion of the first
flexible member and movably attached at the other end
to the second flexible member and adapted for being
placed around the back of the head of the individual,
whereby the movable attachments allow adjustment of
the position of the third member along the central por-
tion of each of the first and second flexible members to
thereby provide means for adjustment of the respective
retaining forces on the upper portion and lower portion
of the breathing device against the face of the individ-
ual.

DESCRIPTION OF THE DRAWING

FIG. 1 is a perspective view of the nasal adaptor
device secured to the head of an individual.
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FIG. 2 is a side view taken along line 2—2 in FIG. 1.

FIG. 3 is a back view of the invention taken along
line 3—3 in FIG. 2.

FIG. 4 is a partial perspective view 111ustratmg details
of the seal of the nasal adapter device taken along line
4—4in FIG. 3.

FIG. 5 is a cross-sectional view taken along section
line 5—5 in FIG. 2, illustrating contact of the flange
members of the seal of the instant invention in contact
with the nasal passages of an individual, shown in phan-
tom.

FIG. 6 is a cross-sectional view similar to FIG. §
illustrating the telescoping capability of the flange
members.

FIG. 7 is a partial perspective and cross-sectional

view taken along line 7—7 in FIG. 2.
FIG. 8 is a view similar to FIG. 7 illustrating the
rotatability of the flange members.

FIG. 9A is a cross-sectional view of an illustration of

an embodiment of a flexible flange member.

FIG. 9B is a cross-sectional view similar to FIG. 9A
positioned in contact with the nasal passage (shown in
phantom) of an individual.

DESCRIPTION OF PREFERRED EMBODIMENT
The instant invention provides a device which can be

used to supply room air or oxygen-enriched air to the

external opening of the nasal airway under a constant
pressure which exceeds that acting upon the surface of
the body. This produces a pressure within the upper
airway that is greater than ambient pressure acting upon
the external surface of the neck and thereby distending
or opening the pharyngeal airway. By this action, the
positive pressure delivered to the nasal airway by the
device can be used to open the pharyngeal airway of
individuals with obstructive sleep apnea while they
sleep. This approach is considered to be the best avail-
able treatment of this disorder. Because of the seal pro-
vided at the nares, the device also can be used to deliver
cyclicly varied pressure to assist the breathing of pa-
tients with impaired capacity for ventilation.

The device of the instant invention provides a unique
structure suitable for easy and quick fitting to an indi-
vidual and capable of supplying positive pressure air,
oxygen or a mixture thereof to the nasal airway of the
individual without discomfort to the individual. This
structure comprises () seal means for complementarily
contacting with and sealing to the nares of an individual
without cannulating such nares, (b) manifold means for
connecting the seal means to an inlet means, (c) inlet
means adapted for supplying gases to the manifold
means and for positioning above, substantially centered
on and approximately parallel to the nose of the individ-
ual, (d) support means connected to the upper portion
of the inlet means and adapted to rest on the forehead of
the individual, and (e) retaining means for retaining the
device in position on the individual. The device of this
invention having the above structure, as illustrated by
the embodiments discussed herein, has a number of
unexpected advantages over prior art devices. The indi-
vidual wearing this device does not have claustropho-
bic feelings, as are felt when wearing masks and other
devices. The individual’s vision is not impaired because
the inlet means is positioned parallel to and centered on,
but not touching, the bridge of the nose. Thus, the inlet
means is between the line of vision of the individual’s
eyes and does not block the vision of either eye. This
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wear eyeglasses, which may be essential for reading or
watching television. The feelings of comfort and free-
dom afforded by the device of this invention are in part .
due to the fact that the device contacts the face of the
individual only at the nose and the forehead, plus the
retaining means. In contrast, masks and other prior art
devices cover a significant portion of an individual’s
face. Since the device of this invention does not involve
substantial facial contact or coverage, it is effective on
individuals with beards and mustaches, which fre-
quently interfere with effective use of masks and prior
art devices. Moreover, the device of this invention elim-
inates much of the irritation suffered by individuals with
skin conditions which masks tend to create or aggra-
vate,

The device of this invention includes a seal means
which seals to the external part of the nares without
cannulating the nostril. This feature provides comfort
for the individual because the seal means contacts only
the tougher exterior skin of the nose at the meatus and
not the sensitive internal mucous membranes of the
nose. Thus, this device provides an effective positive
pressure seal and provides improved comfort for the
individual. The improved comfort is due to the fact that
only a small area of skin is contacted by this device and
because the nasal passages are not cannulated, com-
pared, respectively, to the large areas of skin covered
by masks and the prior art cannula devices.

The instant invention creates a seal with the human
nasal airway by applying a curved sealing flange mem-
ber onto the external meatus of each nostril. The flange
member which is complementary to the nares of the
individual comprises a pair of flange members perfo-
rated by a circular port. Such complementary flange
member includes flange members which are conform-
able to be complementary to the nares. The particularly
unique flange member provided by this invention is
characterized by the port opening being positioned
inside the perimeter of a compound ellipsoid, the perim-
eter being inscribed by the projection of each external
nasal meatus onto a non-spherical, egg-shaped type
surface. When these unique flanges are pulled cranially
and dorsally, their surfaces seat in complementary fash-
ion onto the external meatus of the nares without can-
nulating the nares, thereby forming a seal capable of
withstanding 30 to 40 cms of water nasal positive pres-
sure without a leak. The device and seal (flange) of the
instant invention takes advantage of the elastic proper-
ties of the nostrils distal to the nasal bones and of the
relative constancy of size of the nasal septum and the
shape of the external meatus to achieve a competent seal
in a wide variety of individuals. As the flange members
are pulled upward and backward, the orifice of each
nostril is stretched, and forces are distributed evenly
over the perimeter causing the nostril to expand and
conform to the curved surface. The upward, medial and
backward forces exerted on the surface of a flange
member are .countered by oppositely directed forces
developed in the walls of the nostril causing the external
orifice of the nares to be tightly applied to the surface of
the flange member. The device also takes advantage of
the relatively thin wall of each nasal airway. This thin
wall means that a relatively small force in the wall of
the nasal airway is transformed into a relatively large
surface pressure where the external meatus is applied to
the surface of the sealing flange. This relatively large
pressure means that substantial intra-nasal pressures can
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