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AERIN.001A2 PATENT

METHODS AND DEVICES TO TREAT NASAL AIRWAYS

Cross-Reference to Related Applications

[0001] This application claims the benefit of U.S. Provisional Application No.
61/496,930, filed on June 14, 2011 and U.S. Provisional Application No. 61/603,864,
filed on February 27, 2012. The disclosures of each of the priority applications are

hereby incorporated by reference in their entireties herein.

[0002] This application is related to Applicant’s co-pending U.S. application
entitled METHODS AND DEVICES TO TREAT NASAL AIRWAYS, U.S. Application

No. [Attorney Docket No. AERIN.001A1], filed June 13, 2012, and
Applicant’s co-pending PCT application entitled METHODS AND DEVICES TO
TREAT NASAL AIRWAYS, International Application No. [Attorney

Docket No. AERIN.001WO], filed June 13, 2012, the entireties of both of which are

hereby incorporated by reference in their entireties herein.

Background

Field of the Invention

[0003] This application relates generally to the field of medical devices and
treatments, and in particular to systems, devices and methods for treating structures
within the nose and upper airway to reduce resistance to airflow and/or change the
pressure level in the nose, nasal cavities, and/or and nasal passages and improve airflow

and/or the feeling and effects of nasal obstruction during breathing.

Description of the Related Art

[0004] During respiration, the anatomy, shape, tissue composition and
properties of the human airway produce airflow resistance. The nose is responsible for
almost two thirds of this resistance. Most of this resistance occurs in the anterior part of
the nose, known as the internal nasal valve, which acts as a flow-limiter. The external
nasal valve structure also causes resistance to nasal airflow. Effective physiological

normal respiration occurs at a range of airflow resistance. However, excessive resistance

Page 6 of 309



to airflow can result in abnormalities of respiration which can significantly affect a

patient's quality of life.

[0005] Inadequate nasal airflow can result from a number of conditions
causing an inadequate cross sectional area of the nasal airway in the absence of any
collapse or movement of the cartilages and soft tissues of the nasal airway. These include
deviation of the nasal septum, turbinate enlargement, mucosal swelling, excessive
mucous production, nasal valve insufficiency, narrowing or collapse. No matter what the
cause of inadequate nasal airflow, the nasal valve area is still the site of significant nasal
airflow resistance. In more extreme cases, nasal valve dysfunction is a prevalent medical
condition. Nasal valve collapse is often due to weakness or malformation of cartilage

structures of the nose.

[0006] Cartilage is an avascular tissue composed of a specialized matrix of
collagens, proteoglycans, and non-collagen proteins, in which chondrocytes constitute the
unique cellular component. Cartilage is specialized connective tissue found in various
locations throughout the body. Cartilage basically consists of two components: water and
a framework of structural macromolecules (matrix) that give the tissue its form and
function. The matrix is highly organized and composed of collagens, proteoglycans and

noncollagenous proteins.

[0007] The interaction of water and the macromolecular framework give the
tissue its mechanical properties and thus its function. Up to 65% - 80% of the wet weight
of cartilage consists of water, the rest is matrix, mainly collagens and proteoglycans.
Chondrocytes are specialized cells that produce and maintain the extracellular matrix
(ECM) of cartilage. The ECM makes up most of the tissue, where dense, covalently-
linked heterotypic collagen fibrils interact with a number of other specialized matrix

components.

[0008] The nasal valve was originally described by Mink in 1903. It is
divided into external and internal portions. The external nasal valve is the external nasal
opening formed by the columella at the base of the septum, the nasal floor, and the nasal

rim (the lower region of the nasal wall, also known as the caudal border of the lower
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lateral cartilage). The nasalis muscle dilates the external nasal valve portion during

inspiration.

[0009] The internal nasal valve, which accounts for the larger part of the nasal
resistance, is located in the area of transition between the skin and respiratory epithelium.
The internal nasal valve area is formed by the nasal septum, the caudal border of the
upper lateral cartilage (ULC), the head of the inferior turbinate, and the pyriform aperture

and the tissues that surround it.

[0010] The angle formed between the caudal border of the ULC and the nasal
septum is normally between about 10°-15° as illustrated in FIG. 1. The internal nasal
valve is usually the narrowest part of the nasal airway and is responsible for more than

two thirds of the resistance produced by the nose.

[0011] In 1894, Franke performed nasal-flow experiments in models and
cadavers and found that whirl formation occurred near the head of the turbinate during
calm breathing. Mink in 1903 developed this concept further in 1920, suggesting that the
greatest area of resistance was in the limen nasi or the union of the lobular cartilage and
ULCs. In 1940, Uddstromer found that 70% of the resistance of the nose was produced in
the internal nasal valve area and the remaining 30% was due to the nasal fossa. Van
Dishoeck further investigated the mechanisms of the nasal valve in 1942, and in 1970,
Bridger and Proctor wrote about a “flow-limiting segment” that included the limen nasi
and the pyriform aperture. In 1972, Bachman and Legler found the pyriform aperture to
have the smallest cross-sectional area of the nasal airway. In 1983, Haight and Cole
continued the study of Bridger and Proctor and demonstrated that the maximal nasal
resistance was localized near the pyriform aperture and depended on engorgement of the
head of the inferior turbinate. A description of the nasal valve and its functions are more
fully described in Cole, “The Four Components of the Nasal Valve”, American Journal of
Rhinology , Vol. 17, No. 2, pp. 107-110 (2003). See also, Cole, “Biophysics of Nasal Air
Flow: A Review”, American Journal of Rhinology , Vol. 14, No. 4, pp. 245-249 (2000).

[0012] Because ventilation involves pressure changes, the nasal airways must
be stable both at rest and under the negative pressures created during quiet and forced

inspiration. Proper airflow through the nasal airway depends on satisfactory structural
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stability (and/or resistance to conformational change resulting from pressure changes) of
the upper and lower lateral cartilages and soft tissues respectively. Satisfactory skeletal
stability is present when the upper and lower lateral cartilages have sufficient structural
stability to resist conformational changes resulting from air pressure changes. When
either the skeletal or the soft tissue component is congenitally deficient or has been
compromised by surgery or trauma, the patient experiences a conformation change of the
valves during inspiration, with resultant change in the airflow and/or pressure in the nasal
airway. Normally, the upper lateral cartilages move, change shape, partially collapse
and/or change nasal airway pressure with all ventilatory flow rates. Thus, even normal
nasal valves are affected by respiration. However, a patient with dynamic nasal valve
dysfunction may have a nasal airway walls that inadequately resist the pressure changes
and restrict airflow even during normal nasal breathing.

[0013] Inadequate nasal valve structural strength, stiffness or conformation
can be a consequence of previous surgery, trauma, aging, or primary weakness of the
upper lateral cartilage and is often symptomatic and debilitating. As many as 13% of the
patients with chronic nasal obstruction have some degree of nasal valve collapse. Of

these patients, 88% have unilateral collapse.

[0014] Poor nasal breathing and/or nasal congestion has profound effects on a
person’s health and quality of life, which can be measured by validated questionnaires
such as the NOSE score, as described in Stewart MG, Witsell DL, Smith TL, Weaver
EM, Yueh B, Hannley MT. Development and validation of the Nasal Obstruction
Symptom Evaluation (NOSE) scale. Otolaryngol Head Neck Surg 2004;130:157-63.

[0015] Causes of inadequate nasal airflow and the structure of the nasal valve
inadequacy can be clinically detected by direct visualization (preferably with minimal
disturbance so as not to alter the structure by visualizing) or endoscopic examination.
Alternatively, CT, MRI, ultrasound or other non-invasive imaging technologies may be
employed. One method of evaluating the potential improvement in nasal airflow from
widening the nasal valve area nasal valve obstruction is the cottle test, which involves
gently pulling the skin of a patient's cheek laterally away from the nose with two fingers,

thereby opening the internal nasal valve.
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[0016] Existing methods of correcting nasal valve inadequacy include
surgically repositioning the upper lateral cartilage or adding structural grafts to support
the lateral wall of the nose. Surgical structural enhancement of the valve can include the
use of cartilage grafts and grafts made from a number of materials. The most frequent
methods surgically correct internal nasal valve collapse and involve the use of spreader
grafts placed between the upper lateral cartilage and septum. Alternately, stents,
spreaders or other devices may be implanted to reposition the ULC. Invasive surgical and

implant solutions carry substantial risk and discomfort.

[0017] External (non-implanted) nasal dilators which are placed temporarily
and removed by the patient are also available. Such external devices are possibly placed
on the outside surface of the nose such as the “Breathe Right” strips as shown for
example in U.S. Patents 5,533,499 to Johnson or similar devices taught by US Patent
7,114,495 to Lockwood. Other devices may be temporarily placed in the nasal cavity (but
not implanted in the nose), such as those taught in U.S. Pat. No. 7,055,523 to Brown, and
U.S. Pat. No. 6,978,781 to Jordan. However, such devices can be uncomfortable,
unsightly, and require the patient to remove and replace the device on a periodic basis.

These devices can cause skin irritation.

[0018] Poor nasal airflow can also occur in people with a structurally normal
nasal and/or nasal valve anatomy, as well as a normal nasal passage cross-sectional area.
The strength, structure and resistance to collapse of the nasal passage can also be normal
in people with poor nasal airflow. People can have poor nasal airflow from other causes,
including deviated septum, allergic rhinitis, non-allergic rhinitis, turbinate hyperplasia,
nasal tip ptosis, and nasal polyposis. Whatever the cause, the tissues of the nasal valves
are intimately involved in nasal airflow and nasal airflow inadequacy. Thus, there
remains an unmet need in the art for non-invasive and minimally invasive methods and

devices to improve nasal airflow.

Summary

[0019] Embodiments of the present application are directed to devices,
systems and methods for treating nasal airways. Such embodiments may be utilized to

improve breathing by decreasing airflow resistance or perceived airflow resistance in the
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nasal airways. For example, the devices, systems and methods described herein may be
utilized to reshape, remodel, strengthen, or change the properties of the tissues of the
nose, including, but not limited to the skin, muscle, mucosa, submucosa and cartilage in
the area of the nasal valves.

[0020] According to one aspect, a device for treating a patient’s nasal airway
is provided. In one embodiment, the device comprises an energy delivery element sized
to be inserted into a nose or to be delivered external to a nose. The energy delivery
element is configured to deliver energy to tissues within the nose and to reshape a region
of the nose to a new conformation.

[0021] According to one embodiment, a device for treating a patient’s nasal
airway comprises an elongate shaft having a proximal end and a distal end. The device
further comprises a handle at the proximal end of the elongate shaft. The device also
comprises a treatment element at the distal end of the elongate shaft. The treatment
element is sized to be inserted into the nasal airway or to be delivered external to a nose.
The treatment element is configured to reshape a region of the nose to a new
conformation and comprises an electrode configured to deliver radiofrequency (RF)
energy to the nasal tissue.

[0022] Other embodiments of devices for treating a patient’s nasal airway
include devices that apply other types of treatment. For example, a treatment device may
apply energy in the form selected from the group consisting of ultrasound, microwave,
heat, radiofrequency, electrical, light and laser. The treatment device may also be
configured to inject a polymerizing liquid or to deliver a cauterizing agent to nasal tissue.
Other embodiments are described below.

[0023] The devices described herein may be configured to be positioned
internally within the nose, external to the nose, or both. Certain embodiments are
configured to be delivered into one nostril, and other embodiments are configured to be
delivered into both nostrils. In some embodiments the device may comprise a reshaping
element having a shape configured to alter a conformation of a region of the nose to a
new conformation. For embodiments utilizing an energy delivery element, the reshaping
element may be a separate element from the energy delivery element, or the energy

delivery element and the reshaping element may be part of the same element. The energy
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delivery element and/or reshaping element in one embodiment may have a convex shape
to create a concavity in nasal tissue.

[0024] In embodiments utilizing energy delivery, a handle may be provided
comprising a button or other input control to active one or more electrodes. Electrodes
may comprise one or more monopolar needles, one or more monopolar plates, or one or
more bipolar electrode pairs (which may also comprise one or more needles or plates).
These electrodes may be located in various locations, for example, inside the nasal
passageway, external to the nose or both. For example, when using bipolar electrode
pairs, a first electrode surface may be positioned internal to the nose and a second
electrode surface may be positioned external to the nose, so that the two electrode
surfaces are positioned on opposite sides of nasal tissue.

[0025] The device of one energy delivery embodiment may comprise an
adaptor configured to be connected to an energy source, such as an RF energy source.
The device may also comprise a control system configured to control the characteristics
of energy applied to tissue. A thermocouple or other sensor may be provided to measure
a temperature near tissue or other tissue or device parameter.

[0026] In another aspect, a system is provided comprising a device as
described above and further below in combination with one or more other components.
One such component may be an energy source, such as an RF energy source. Another
component may be a control system for controlling the energy source and/or treatment
device. In another embodiment, the device or system may comprise a cooling
mechanism to cool desired tissue locations while treatment is being applied. In
monopolar electrode embodiments, a grounding pad may also be provided as part of the
system. Another system includes a positioning device that may be used pre-treatment to
determine the optimal device and positioning and/or other parameters for using the device
to be treat to the nasal airway.

[0027] According to another aspect, a method of treating a patient’s nasal
airway is provided. In one embodiment, the method comprises alerting a structure, shape
or conformation of one or more nasal structures in an area of a nasal valve by applying a

treatment sufficient to modify, by reshaping, tissue at or adjacent to the nasal valve.
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[0028] According to one embodiment, a method of treating a patient’s nasal
airway comprises positioning a treatment element within the nasal airway adjacent to
nasal tissue to be treated. The treatment element comprises one or more electrodes, such
as described above and in further detail below. The method further comprises deforming
the nasal tissue into a desired shape by pressing a surface of the treatment element against
the nasal tissue to be treated. The method further comprises delivering radiofrequency
(RF) energy to the one or more electrodes to locally heat the nasal tissue, wherein
delivering RF energy while deforming the nasal tissue causes the nasal tissue to change
shape. The method also comprises removing the treatment element from the nasal
airway.

[0029] The methods, devices and systems described herein may be used to
reshape tissue without a surgical incision or implant. In certain embodiments, the
reshaping of tissue may be accomplished by ablating tissue. In other embodiments, the
reshaping of tissue is accomplished without ablation of tissue. In one embodiment, a
treatment element is positioned within a nasal passageway. The treatment element may
be used to simultaneously mechanically alter the shape of the internal or external nasal
valve and apply treatment to tissue of the nose. The treatment applied may comprise
modifying a nasal structure in a manner that increases a volumetric airflow rate of air
flowing from an exterior of the patient’s body into the patient’s nasopharynx without
changing a shape of an internal nasal valve, said modifying comprising modifying a
mechanical property of at least one nasal valve. A positioning element may be used to
determine a desired position of a treatment element before the treatment element is
delivered to the nasal tissue.

[0030] The treatment may involve delivering energy in the form selected from
the group selected from the group consisting of ultrasound, microwave, heat,
radiofrequency, electrical, light and laser. The nasal tissue to be treated may be cooled
prior to, during or after delivering energy. Delivering energy may comprise measuring a
temperature near nasal tissue to be treated, and adjusting a level of energy delivered to
the tissue. When RF or other types of energy are used, the energy may be delivered to at
least one of the nasal valve, tissue near the nasal valve, or the upper lateral cartilage of

tissue. For example, RF energy or other energy may be delivered to the one or more
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electrodes for about 15 seconds to about 1 minute. RF energy or other energy may be
delivered to heat an area of tissue to a temperature of about 50°C to about 70°C.

[0031] Other methods not utilizing energy delivery include injecting a
polymerizing liquid, delivering a cauterizing agent, or other embodiments described
below.

[0032] Energy or treatment may be delivered for a sufficient period of time or
in a sufficient quantity to cause a desired effect. For example, the treatment may cause
stress relaxation in the nasal tissue without weakening the tissue. The treatment may also
be applied to injure a tissue to be re-shaped.

Brief Description of Drawings

[0033] Certain preferred embodiments and modifications thereof will become
apparent to those skilled in the art from the detailed description below having reference to

the figures that follow.

[0034] FIG. 1 depicts an illustration of bone and cartilage structures of a

human nose.

[0035] FIG. 2A illustrates a cross-sectional view illustrating tissues and

structures of a human nose.

[0036] FIG. 2B shows a detailed cross-sectional view illustrating a detailed
section of the structures of FIG. 2A.

[0037] FIG. 2C illustrates a view of the nostrils illustrating tissues and

structures of a human nose.

[0038] FIG. 3 depicts a schematic illustration of a nasal valve re-shaping

treatment device.

[0039] FIG. 4A is a perspective illustration of an embodiment of a treatment

element shape.

[0040] FIG. 4B depicts a perspective illustration of another embodiment of a

treatment element shape.

[0041] FIG. 4C shows a perspective illustration of another embodiment of a

treatment element shape.
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[0042] FIG. 4D depicts a cross-sectional view of a treatment device
comprising a plurality of microneedles puncturing tissue in order to apply treatment at a

desired tissue depth.

[0043] FIG. 5SA illustrates one embodiment of a clamp-type nasal valve

treatment device.

[0044] FIG. 5B illustrates another embodiment of a clamp-type nasal valve

treatment device.

[0045] FIG. 6 depicts a partially-transparent perspective view showing a stent

implanted in a nose.

[0046] FIG. 7 depicts a perspective view illustrating an energy delivery

balloon being inserted into a nose.

[0047] FIGS. 8A-8] depict embodiments of various electrode arrangements

for applying energy to the nasal valve area.

[0048] FIGS. 9A and 9B illustrate embodiments of devices for applying

energy to the nasal valve area using a monopolar electrode.

[0049] FIGS. 10A and 10B illustrate an embodiment of a device for applying

energy to the nasal valve area using a monopolar electrode and an external mold.

[0050] FIGS. 11A and 11B illustrate embodiments of devices for applying

energy to the nasal valve area using electrode(s) and a counter-traction element.

[0051] FIGS. 12A and 12B illustrate embodiments of devices for applying

energy to the nasal valve area configured to be inserted into both nostrils simultaneously.

[0052] FIGS. 13A-13E illustrate embodiments of devices for applying energy
to the nasal valve area configured to be inserted into both nostrils simultaneously, having

a mold or counter-traction element for engaging the nose externally.

[0053] FIGS. 14A and 14B illustrate embodiments of devices for applying
energy to the nasal valve area configured to be inserted into both nostrils simultaneously,

having separate external molds.

Page 15 of 309



[0054] FIGS. 15A-15C illustrate embodiments of devices for applying energy
to the nasal valve area configured to be inserted into both nostrils simultaneously, having

separate counter-traction elements.

[0055] FIG. 16 shows an embodiment of a system comprising a device for
applying energy to the nasal valve area with an external electrode and a separate internal

mold.

[0056] FIGS. 17A and 17B illustrate an embodiment of a device for applying

energy to the nasal valve area comprising an external electrode and an internal mold.

[0057] FIG. 18 shows an embodiment of a device for applying energy to the

nasal valve area comprising an array of non-penetrating electrodes.

[0058] FIGS. 19A and 19B illustrate an embodiment of a device for applying

energy to the nasal valve area configured for use in only one nostril.

[0059] FIGS. 20A and 20B illustrate an embodiment of a device for applying

energy to the nasal valve area configured for use in either nostril.

[0060] FIGS. 21A and 21B illustrate an embodiment of a device for applying

energy to the nasal valve area having a symmetrical shape.

[0061] FIGS. 22A-22G illustrate an embodiment of a device for applying

energy to the nasal valve area using a monopolar electrode.

[0062] FIGS. 23A-23G illustrate an embodiment of a device for applying

energy to the nasal valve area using an array of needle electrodes.
[0063] FIG. 24A depicts a cross-section of tissue at the nasal valve.

[0064] FIG. 24B depicts heat effects of RF treatment of tissue at the nasal

valve.

[0065] FIGS. 25A and 25B illustrate embodiments of devices for applying

energy to the nasal valve area incorporating cooling systems.

[0066] FIG. 26 shows an embodiment of a device for applying energy to the

nasal valve area incorporating a heat pipe.
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[0067] FIG. 27 depicts an embodiment of a device for applying energy to the

nasal valve area incorporating heat pipes.

[0068] FIGS. 28A-28E depict embodiments of differential cooling

mechanisms.

[0069] FIG. 29 shows an embodiment of a system comprising a device for
applying energy to the nasal valve area with electrode needles and a separate cooling

mechanism.

[0070] FIG. 30A-30D shows an embodiment of a method for applying energy

to the nasal valve area using.

Detailed Description

[0071] The following disclosure provides embodiments of systems and
methods for improving breathing by decreasing airflow resistance or perceived airflow
resistance at or near a site of an internal or external nasal valve. Such embodiments may
include methods and devices for reshaping, remodeling, strengthening, or changing the
properties of the tissues of the nose, including, but not limited to the skin, muscle,

mucosa, submucosa, and cartilage in the area of the nasal valves.

[0072] While, in some instances, nasal dysfunction can lead to poor airflow,
nasal breathing can also be improved in people with normal breathing and/or normal
nasal anatomy by decreasing nasal airflow resistance in the nasal valve and associated
nasal anatomy. Remodeling or changing the structure of the nasal valve can improve
nasal airflow in people with inadequate nasal airflow resulting from causes other than
nasal valve dysfunction, such as deviated septum, enlarged turbinates, mucosal swelling,
and/or mucous production. The methods and devices described above are generally
invasive methods or unsightly devices that a person with normal breathing and/or
anatomy may not necessarily be inclined to use or undergo. Thus, there remains an
unmet need in the art for non-invasive and minimally invasive methods and devices to
decrease nasal airflow resistance or perceived nasal airflow resistance and/or to improve
nasal airflow or perceived nasal airflow and the resulting symptoms or sequella of poor
nasal airflow including but not limited to snoring, sleep disordered breathing, perceived

nasal congestion and poor quality of life through the change of structures within the nose
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that form the passageways for airflow. Methods and devices described herein may be

used to treat nasal airways without the need for more invasive procedures (e.g., ablation,
surgery).

[0073] Nasal breathing can be improved in people with normal breathing
and/or normal nasal anatomy by decreasing nasal airflow resistance or perceived nasal
airflow resistance in the nasal valve and associated nasal anatomy. Restructuring the
shape, conformation, angle, strength, and cross sectional area of the nasal valve may
improve nasal airflow. Changing the nasal valve can be performed alone or together with
other procedures (e.g., surgical procedures), such as those described above. Such
methods and devices can lead to improved nasal airflow, increased volume of nasal

airflow in patients with normal or reduced nasal airflow.

[0074] The internal nasal valve area is the narrowest portion of the nasal
passage and thus functions as the primary regulator of airflow and resistance. The cross-
sectional area of the internal nasal valve area is normally about 55-83 mm?®. As described
by the Poiseuille law, airflow through the nose is proportional to the fourth power of the
radius of the narrowest portion of the nasal passageway. Thus, changes as small as 1 mm
in the size of the nasal valve have an exponential effect on airflow and resistance through

the nasal cavity and the entire respiratory system.

[0075] Figs. 1 and 2A-C illustrate anatomical elements of a human nose. The
lower lateral cartilage (LLC) includes an external component referred to as the lateral
crus and an internal component referred to as the medial crus. The medial crus and septal
nasal cartilage create a nasal septum that separates the left and right nostrils. Upper
lateral cartilage lies between the lower lateral cartilages and the nasal bone. The left ULC
is separated from the right ULC by the septal cartilage extending down the bridge of the
nose. The opposing edges of the LLC and ULC may move relative to one another.
Disposed between the opposing edges is an accessory nasal cartilage. The septal nasal

cartilage and the ULC form an angle (®) called the nasal valve angle.

[0076] Fig. 2B illustrates a detailed cross-section of a segment of nose tissue

in the area of the intersection of the ULC and the LLC. As shown in the detailed view of
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FIG. 2A, both inner and outer surfaces of the nasal cartilage are covered with soft tissue

including mucosa, sub-mucosa and skin.

[0077] Fig. 2C illustrates a view of the nose as seen from the nostrils. Fig. 2
depicts the nasal valve 1 shown between the septum 2 and the Upper Lateral Cartilage 3.
Fig. 2A also depicts the position of the turbinate 4.

[0078] The internal nasal valve area of the nasal airway passage can be
visualized prior to and/or during any treatment by any suitable method, including but not
limited to direct visualization, endoscopic visualization, visualization by the use of a
speculum, transillumination, ultrasound, MRI, x-ray or any other method. In some
embodiments, treatments of the nasal valve area as described herein may be performed in
conjunction with or following another procedure (e.g., a surgical procedure such as
surgically repairing a deviated septum). In such embodiments, the nasal valve area may
be visualized and accessed during surgery. In some embodiments, it may be desirable to
visualize the internal nasal valve with minimum disturbance, so as to avoid incorrect
assessments due to altering the shape of the nasal valve during visualization. In some
embodiments, visualization elements may be incorporated into or combined with

treatment devices configured for treating internal and/or external nasal valves.

[0079] Airflow through the nasal passage can be measured prior to and/or
during any treatment by any suitable method, including, but not limited to, a nasal
cannula connected to a pressure measurement system, rhinomanometry, and rhino-
hygrometer. Nasal airflow and resistance can also be evaluated by subjective evaluation
before and after a manipulation to increase the cross-sectional area of the nasal passage,
such as the Cottle maneuver. In some embodiments, it may be desirable to measure nasal

airflow and/or resistance prior to, during and/or after a procedure.

[0080] The internal nasal valve area of the nasal airway passage can be
accessed through the nares. In some embodiments, one or more devices may be used to
pull the tip of the nose caudally and increase the diameter of the nares in order to further
facilitate access to the internal nasal valve for treatment. Such devices may include
speculum type devices and retractors. In other embodiments, access to the internal nasal

valve may also be achieved endoscopically via the nares, or via the mouth and throat. In
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some embodiments, visualization devices may be incorporated or combined with
treatment devices for treating internal and/or external nasal valves. These and any other
access and/or visualization devices may be used with any of the methods and devices

below.

[0081] During inhalation, airflow through the nostrils creates an inward
pressure at the junction between the upper and lower cartilages. This pressure may be
expressed as a function of nasal resistance which may be estimated as 10 centimeters of
water per one liter per second in congested patients (see “The Four Components of the
Nasal Valve” by Cole, published in the American Journal of Rhinology, pages 107-110,
2003). In response to these low pressures relative to the environment outside the nose, a
normal, weakened and/or structurally inadequate nasal valve may move inwardly with the
junction between the upper and lower cartilages acting as a hinge point for the inward
deflection. Furthermore, a small increase in area through which air flows can greatly
decrease the pressure differential in these structures resulting in less inward movement of
the internal nasal valve structures. Increasing the cross sectional area of the nasal valve
area thus has the beneficial effects of decreasing nasal airflow resistance and decreasing
the amount and likelihood of inward movement of the nasal valve structures during

inspiration.

[0082] Some embodiments below provide apparatus and methods for
increasing the area of the opening at the nasal valve and/or treating nasal valve
insufficiency by modifying the structure and/or structural properties of tissues at or
adjacent to the internal and/or external nasal valve. Other embodiments below provide
apparatus and methods for treating nasal valve insufficiency and/or increasing the area of
the opening at nasal valve by re-shaping structures within and/or adjacent to an internal
and/or external nasal valve to achieve a more optimum shape and minimize or remove
airflow obstructions. Still other embodiments combine the two approaches of re-shaping
and modifying tissue and structures of and adjacent to the internal and/or external nasal
valves. Still other embodiments provide apparatus and methods for increasing the area of
the opening at the nasal valve and treating nasal obstruction resulting from causes other
than nasal valve restriction or insufficiency by improving the structure or function of the

nasal valve tissue to increase airflow. Still other embodiments below provide apparatus

Page 20 of 309



and methods for decreasing airflow resistance in a structurally normal nasal valve and/or
increasing the area of the opening at nasal valve by re-shaping structures within and/or
adjacent to an internal and/or external nasal valve to achieve a more optimum shape and
minimize or remove airflow obstructions. For example, patients having a normal nasal
valve anatomy may still benefit from the devices and treatments described herein, as
improvement in the nasal valve structure and/or increasing the area of the opening at the
nasal valve may improve breathing problems caused by other conditions. Still other
embodiments provide for structural changes in the nasal cavity and airway that improve

the relative positions of the structures of the nasal cavity to improve nasal breathing.

[0083] In some embodiments, airflow restrictions to the internal nasal valve
may be the result of a smaller-than-optimal internal nasal valve angle, shown as 6 in FIG.
2. An internal nasal valve angle (i.e. the angle formed between the caudal border of the
ULC and the nasal septum) of less than the normally optimal range of between about 10°-
15° can result in airflow restrictions. Thus, in some embodiments, treatments may be
designed to re-shape structures at or adjacent to the internal nasal valve in order to
increase the internal nasal valve angle sufficiently that after such treatments, the nasal
valve angle falls within the optimal range of 10-15 degrees. In some embodiments, the

internal valve angle may also be increased to be greater than 15 degrees.

[0084] In some embodiments, airflow restrictions to the internal nasal valve
may be the result of a smaller-than-optimal area of the internal nasal valve. An internal
nasal valve with a less than optimal area can result in airflow restrictions. Thus, in some
embodiments, treatments may be designed to re-shape structures at or adjacent to the
internal nasal valve in order to increase the internal nasal valve angle sufficiently that
after such treatments, the area of the nasal valve falls within an optimal range. In some
embodiments, increasing the area of the opening at the nasal valve without increasing the
angle of the nasal valve may improve airflow. In some embodiments, increasing the
angle of the nasal valve without increasing the area of the opening at the nasal valve may
improve airflow. In some embodiments, both the opening at the area of the nasal valve

and the angle of the nasal valve may be increased to improve airflow.

Page 21 of 309



[0085] In some embodiments, nasal airflow can be increased in the presence

of normal nasal valve anatomy and/or normal or enlarged nasal valve angle or area.

[0086] With reference to FIG. 2A, in some embodiments, the internal valve
angle 6 or area may be increased by mechanically pressing laterally outwards against the
internal lateral nasal wall. In some embodiments, this outward pressing may be
performed by an inflatable balloon (such as those discussed below with reference to
FIGs. 4A - 4B) which may be positioned between the upper portion of the nasal septum
20 and the outer lateral wall 22 and then inflated, pressing against the lateral nasal wall
until the nasal valve angle reaches a desired size. Similarly, other mechanical devices
such as spreaders or retractors (such as those discussed below with reference to FIGs. SA
& 5B) or molds may be used. In alternative embodiments, short-term removable implants
may be used to re-shape the nasal valve. Some examples of short-term implants may
include stents, molds or plugs. In further alternative embodiments, external re-shaping
elements, such as adhesive strips or face masks may be used to modify the shape of a
nasal valve. In some embodiments, energy application or other treatments as described
below may be applied to substantially fix the re-shaped tissue in a desired conformational
shape before, during or after applying a mechanical re-shaping force (e.g., with the
balloon, mechanical devices, molds, short-term implants, or external re-shaping elements

described above or any of the mechanical devices described below).

[0087] In another embodiment, a re-shaping device may be used to expand the
diameter of the nasal passage at the site of the internal or external nasal valve. The
expansion device can be a balloon, user controlled mechanical device, self expanding
mechanical device, fixed shape device or any combination thereof. The expansion can
increase the diameter over the normal range in order for the diameter to remain expanded

after removal of the device and healing of the tissue.

[0088] In some embodiments, a re-shaping device may be used to
conformationally change the structure of the internal or external nasal valve anatomy to

allow greater airflow without necessarily expanding the diameter of the nasal passage.

[0089] In some embodiments, a re-shaping or remodeling device can be used

to conformationally change the structure of areas of the internal nasal valve other than the
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nasal valve that causes the cross sectional or three dimensional structure of the nasal
airway to assume a shape less restrictive to airflow without widening the nasal valve

angle.

[0090] In some embodiments, the tissue of the internal and/or external nasal
valve and/or surrounding tissues may be strengthened or otherwise modified to resist a
conformational change in response to the negative pressure of inspiration. In some
embodiments, this strengthening may be performed by applying treatments selected to
change mechanical or structural properties of the treated tissue. In some embodiments,
such treatments may include the application of energy to selected regions of nasal valve

and/or surrounding tissues.

[0091] In some embodiments, energy may be applied in the form of heat,
radiofrequency (RF), laser, light, ultrasound (e.g. high intensity focused ultrasound),
microwave energy, electromechanical, mechanical force, cooling, alternating or direct
electrical current (DC current), chemical, electrochemical, or others. In alternative
embodiments, the nasal valve and/or surrounding tissues may be strengthened through the
application of cryogenic therapy, or through the injection or application of bulking
agents, glues, polymers, collagen and/or other allogenic or autogenic tissues, or growth

agents.

[0092] Any one or more of the above energy-application mechanisms may
also be used to re-shape, remodel, or change mechanical or physiologic properties of
structures of a nasal valve or surrounding tissues. For example, in some embodiments,
energy may be applied to a targeted region of tissue adjacent a nasal valve such that the
tissue modification results in a tightening, shrinking or enlarging of such targeted tissues
resulting in a change of shape. In some such embodiments, re-shaping of a nasal valve
section may be achieved by applying energy without necessarily applying a mechanical
re-shaping force. For example energy can be used to selectively shrink tissue in specific

locations of the nasal airway that will lead to a controlled conformational change.

[0093] In alternative embodiments, strengthening and/or conformation change
i.e., re-shaping) of nasal valve tissue to reduce negative pressure during inspiration ma
ping g p g 1nsp y

include modification of tissue growth and/or the healing and fibrogenic process. For
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example, in some embodiments energy may be applied to a targeted tissue in the region
of the internal nasal valve in such a way that the healing process causes a change to the
shape of the nasal valve and/or a change in the structural properties of the tissue. In some
embodiments, such targeted energy application and subsequent healing may be further
controlled through the use of temporary implants or re-shaping devices (e.g. internal

stents or molds, or external adhesive strips).

[0094] In some embodiments, energy may be delivered into the cartilage
tissue to cause a conformational change and/or a change in the physical properties of the
cartilage. Energy delivery may be accomplished by transferring the energy through the
tissue covering the cartilage such as the epithelium, mucosa, sub-mucosa, muscle,
ligaments, tendon and/or skin. In some embodiments, energy may also be delivered to the
cartilage using needles, probes or microneedles that pass through the epithelium, mucosa,
submucosa, muscle, ligaments, tendon and/or skin (as illustrated for example in FIG.

4D).

[0095] In some embodiments, energy may be delivered into the submucosal
tissue to cause a conformational change and/or a change in the physical properties of the
submucosal tissue. Energy delivery may be accomplished by transferring the energy
through the tissue covering the submucosa such as the epithelium, mucosa, muscle,
ligaments, cartilage, tendon and/or skin. In some embodiments, energy may also be
delivered to the submucosa using needles, probes, microneedles, micro blades, or other
non-round needles that pass through the epithelium, mucosa, muscle, ligaments, tendon

and/or skin.

[0096] FIG. 3 illustrates an embodiment of a nasal valve treatment device 30.
The device 30 comprises a treatment element 32 which may be configured to be placed
inside the nasal cavity, nasal passage, and/or nasal airway to deliver the desired
treatment. In some embodiments, the device 30 may further comprise a handle section 34
which may be sized and configured for easy handheld operation by a clinician. In some
embodiments, a display 36 may be provided for displaying information to a clinician

during treatment.
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[0097] In some embodiments, the information provided on the display 36 may
include treatment delivery information (e.g. quantitative information describing the
energy being delivered to the treatment element) and/or feedback information from
sensors within the device and/or within the treatment element. In some embodiments, the
display may provide information on physician selected parameters of treatment, including
time, power level, temperature, electric impedance, electric current, depth of treatment

and/or other selectable parameters.

[0098] In some embodiments, the handle section 34 may also comprise input
controls 38, such as buttons, knobs, dials, touchpad, joystick, etc. In some embodiments,
controls may be incorporated into the display, such as by the use of a touch screen. In
further embodiments, controls may be located on an auxiliary device which may be
configured to communicate with the treatment device 30 via analog or digital signals sent
over a cable 40 or wirelessly, such as via bluetooth, WiFi (or other 802.11 standard

wireless protocol), infrared or any other wired or wireless communication method.

[0099] In some embodiments the treatment system may comprise an
electronic control system 42 configured to control the timing, location, intensity and/or
other properties and characteristics of energy or other treatment applied to targeted
regions of a nasal passageway. In some embodiments, a control system 42 may be
integrally incorporated into the handle section 34. Alternatively, the control system 42
may be located in an external device which may be configured to communicate with
electronics within the handle section 34. A control system may include a closed-loop
control system having any number of sensors, such as thermocouples, electric resistance
or impedance sensors, ultrasound transducers, or any other sensors configured to detect

treatment variables or other control parameters.

[0100] The treatment system may also comprise a power supply 44. In some
embodiments, a power supply may be integrally incorporated within the handle section
34. In alternative embodiments, a power supply 44 may be external to the handle section
34. An external power supply 44 may be configured to deliver power to the handle
section 34 and/or the treatment element 32 by a cable or other suitable connection. In

some embodiments, a power supply 44 may include a battery or other electrical energy
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storage or energy generation device. In other embodiments, a power supply may be
configured to draw electrical power from a standard wall outlet. In some embodiments, a
power supply 44 may also include a system configured for driving a specific energy
delivery technology in the treatment element 32. For example, the power supply 44 may
be configured to deliver a radio frequency alternating current signal to an RF energy
delivery element. Alternatively, the power supply may be configured to deliver a signal
suitable for delivering ultrasound or microwave energy via suitable transducers. In further
alternative embodiments, the power supply 44 may be configured to deliver a high-
temperature or low-temperature fluid (e.g. air, water, steam, saline, or other gas or liquid)

to the treatment element 32 by way of a fluid conduit.

[0101] In some embodiments, the treatment element 32 may have a
substantially rigid or minimally elastic shape sized and shaped such that it substantially
conforms to an ideal shape and size of a patient's nasal passageway, including the internal
and external nasal valves. In some embodiments, the treatment element 32 may have a
curved shape, either concave or convex with respect to the interior of the lateral wall of
the nasal passage. In some embodiments, the shape of a fixed-shape treatment element
may be substantially in a shape to be imparted to the cartilage or other structures of the

internal or external nasal valve area.

[0102] In some embodiments, as shown for example in FIG. 3, the treatment
element 32 may comprise a substantially cylindrical central portion with a semi-spherical
or semi-ellipsoid or another shaped end-cap section at proximal and/or distal ends of the
treatment element 32. In alternative embodiments, the treatment element may comprise a
substantially ellipsoid shape as shown, for example in FIGs. 4A-4D. In some
embodiments, an ellipsoid balloon as shown in FIG. 4A may have an asymmetrical
shape. In alternative embodiments, the treatment element 32 may have an asymmetrical
“egg-shape” with a large-diameter proximal end and a smaller-diameter distal end. In
some embodiments, the element 32 can be shaped so as to impart a shape to the tissue
treated that is conducive to optimal nasal airflow. Any suitable solid or expandable

medical balloon material and construction available to the skilled artisan may be used.
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[0103] FIG. 4B illustrates an embodiment of a treatment element configured
to deliver energy to an interior of a nasal valve. In some embodiments, the treatment

element of FIG. 4B also includes an expandable balloon.

[0104] FIG. 4C illustrates an embodiment of a bifurcated treatment element
70 having a pair of semi-ellipsoid elements 72, 74 sized and configured to be inserted
into the nose with one element 72, 74 on either side of the septum. The elements may
each have a medial surface 75a & 75b which may be substantially flat, curved or
otherwise shaped and configured to lie adjacent to (and possibly in contact with) the nasal
septum. In some embodiments, the elements 72, 74 may include expandable balloons
with independent inflation lumens 76, 78. In alternative embodiments, the elements 72,
74 have substantially fixed non-expandable shapes. In still further embodiments, the
elements 72, 74 may include substantially self-expandable sections. In some
embodiments, the bifurcated treatment element halves 72, 74 may also carry energy
delivery structures as described elsewhere herein. In some embodiments, the shape of the
elements 72, 74 may be modified by the operator to impart an optimal configuration to
the treated tissue. The shape modification of elements 72, 74 can be accomplished pre-
procedure or during the procedure and can be either fixed after modification or capable of

continuous modification.

[0105] In some embodiments, a nasal valve treatment system may also
comprise a re-shaping device configured to mechanically alter a shape of soft tissue
and/or cartilage in a region of a nasal valve in order to impart a desired shape and
mechanical properties to the tissue of the walls of the nasal airway. In some embodiments
the re-shaping device may be configured to re-shape the internal and/or external nasal
valve into a shape that improves the patency of one or both nasal valve sections at rest
and during inspiration and/or expiration. In some embodiments, the reshaping device may
comprise balloons, stents, mechanical devices, molds, external nasal strips, spreader
forceps or any other suitable structure. In some embodiments, a re-shaping device may be
integrally formed with the treatment element 32. In alternative embodiments, a re-
shaping device may be provided as a separate device which may be used independently

of the treatment element 32. As described in more detail below, such re-shaping may be
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performed before, during or after treatment of the nose tissue with energy, injectable

compositions or cryo-therapy.

[0106] With reference to FIGs. 4A - 4C, some embodiments of treatment
elements 32 may comprise one or more inflatable or expandable sections configured to
expand from a collapsed configuration for insertion into the nasal passageway, to an
expanded configuration in which some portion of the treatment element 32 contacts and
engages an internal surface of a nasal passageway. In some embodiments, an expandable
treatment element may comprise an inflation lumen configured to facilitate injection of
an inflation medium into an expandable portion of the treatment element. In alternative
embodiments, an expandable treatment element may comprise one or more segments
comprising a shape-memory alloy material which may be configured to expand to a
desired size and shape in response to a change of temperature past a transition
temperature. In some embodiments, such a temperature change may be brought about by

activating an energy-delivery (or removal) element in the treatment element 32.

[0107] In some embodiments, the treatment element 32 may expand with
various locations on the element expanding to different configurations or not expanding
at all to achieve a desired shape of the treatment element. In some embodiments, such
expandable treatment elements or sections may be elastic, inelastic, or pre-shaped. In
some embodiments, expandable treatment elements or sections there of may be made
from shape-memory metals such as nickel-cobalt or nickel-titanium, shape memory
polymers, biodegradable polymers or other metals or polymers. Expandable balloon

elements may be made of any elastic or inelastic expandable balloon material.

[0108] In alternative embodiments, the treatment element 32 can act to
change the properties of the internal soft tissue of the nasal airway in conjunction with an
external treatment device of fixed or variable shape to provide additional force to change
the shape of the internal and/or external nasal valve. In some embodiments, an external

mold element can be combined with an internal element.

[0109] FIGs. 5A and 5B illustrate re-shaping treatment devices 80 and 90,
respectively. The treatment devices 80 and 90 are structured as clamp devices configured

to engage a targeted section of the nasal valve with either a clamping force or a spreading
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force. In some embodiments, the treatment devices of FIGs. SA and 5B may include
energy delivery elements (of any type described herein) which may be powered by a fluid

lumen or cable 86.

[0110] The treatment device of FIG. SA includes an outer clamp member 82
and an inner clamp member 84 joined at a hinge point 85. In some embodiments, the
outer clamp member 82 may include an outwardly-bent section 86 sized and configured
to extend around the bulk of a patient's nose when the inner clamp member may be
positioned inside the patient's nose. The inner and outer tissue-engaging tips at the distal
ends of the inner and outer clamp members may be configured to impart a desired shape
to the internal and/or external nasal valve. In some embodiments, the tissue-engaging tips
may be removable to allow for sterilization and/or to allow for tips of a wide range of

shapes and sizes to be used with a single clamp handle.

[0111] The treatment device of FIG. 5B includes an outer clamp member 92
and an inner clamp member 94 joined at a hinge point 95. The inner and outer tissue-
engaging tips at the distal ends of the inner and outer clamp members may be configured
to impart a desired shape to the internal and/or external nasal valve. In the illustrated
embodiment, the outer clamp member 92 includes a concave inner surface, and the inner
clamp member includes a mating convex inner surface. The shape and dimensions of the
mating surfaces may be designed to impart a desired shape to the structures of a patient's
nose. In some embodiments, the shape of the mating surfaces may be modified by the
operator to impart an optimal configuration to the treated tissue. The shape modification
of the mating surfaces can be accomplished pre-procedure or during the procedure and

can be either fixed after modification or capable of continuous modification.

[0112] In some embodiments, the tissue-engaging tips may be removable to
allow for sterilization and/or to allow for tips of a wide range of shapes and sizes to be

used with a single clamp handle.

[0113] In alternative embodiments, the devices of FIG. SA and 5B may be
used as spreader devices by placing both clamp tips in one nasal valve and separating the

handles, thereby separating the distal tips. In alternative embodiments, the handles may
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be configured to expand in response to a squeezing force. The shapes of the distal tips

may be designed to impart a desired shape when used as a spreading device.

[0114] The re-shaping elements of FIGs. 3-5B are generally configured to be
used once and removed from a patient's nose once a treatment is delivered. In some
embodiments, treatments may further involve placing longer term treatment elements,
such as stents, molds, external strips, etc. for a period of time after treatment. An example
of such a stent placed within a patient's nose after treatment is shown in FIG. 6. In some
embodiments, the stent may be configured to be removed after a therapeutically effective
period of time following the treatment. In some embodiments, such a therapeutically

effective period of time may be on the order of days, weeks or more.

[0115] In some embodiments, the treatment element 32 may be configured to
deliver heat energy to the nasal valve. In such embodiments, the treatment element may
comprise any suitable heating element available to the skilled artisan. For example, the
treatment element 32 may comprise electrical resistance heating elements. In alternative
embodiments, the heating element may comprise conduits for delivering high-
temperature fluids (e.g. hot water or steam) onto the nasal tissue. In some embodiments, a
high-temperature fluid heating element may comprise flow channels which place high-
temperature fluids into conductive contact with nasal tissues (e.g. through a membrane
wall) without injecting such fluids into the patients nose. In further embodiments, any
other suitable heating element may be provided. In further embodiments, the treatment
element 32 may comprise elements for delivering energy in other forms such as light,
laser, RF, microwave, cryogenic cooling, DC current and/or ultrasound in addition to or

in place of heating elements.

[0116] US Patent 6,551,310 describes embodiments of endoscopic treatment
devices configured to ablate tissue at a controlled depth from within a body lumen by
applying radio frequency spectrum energy, non-ionizing ultraviolet radiation, warm fluid
or microwave radiation. US Patent 6,451,013 and related applications referenced therein
describe devices for ablating tissue at a targeted depth from within a body lumen.
Embodiments of laser-treatment elements are described for example in US Patent

4,887,605 among others. US Patent 6,589,235 teaches methods and device for cartilage
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reshaping by radiofrequency heating. US Patent 7,416,550 also teaches methods and
devices for controlling and monitoring shape change in tissues, such as cartilage. The
devices described in these and other patents and publications available to the skilled
artisan may be adapted for use in treating portions of a nasal valve or adjacent tissue as
described herein. US Patent Nos. 7,416,550, 6,589,235, 6,551,310, 6,451,013 and

4,887,605 are hereby incorporated by reference in their entireties.

[0117] In alternative embodiments, similar effects can be achieved through
the use of energy removal devices, such as cryogenic therapies configured to transfer heat
energy out of selected tissues, thereby lowering the temperature of targeted tissues until a
desired level of tissue modification is achieved. Examples of suitable cryogenic therapy
delivery elements are shown and described for example in US Patents 6,383,181 and

5,846,235, the entirety of each of which is hereby incorporated by reference.

[0118] In some embodiments, the treatment element 32 may be configured to
deliver energy (e.g. heat, RF, ultrasound, microwave) or cryo-therapy uniformly over an
entire outer surface of the treatment element 32, thereby treating all nasal tissues in
contact with the treatment element 32. Alternatively, the treatment element 32 may be
configured to deliver energy at only selective locations on the outer surface of the
treatment element 32 in order to treat selected regions of nasal tissues. In such
embodiments, the treatment element 32 may be configured so that energy being delivered
to selected regions of the treatment element can be individually controlled. In some
embodiments, portions of the treatment element 32 are inert and do not deliver energy to
the tissue. In further alternative embodiments, the treatment element 32 may be
configured with energy-delivery (or removal) elements distributed over an entire outer
surface of the treatment element 32. The control system 42 may be configured to engage
such distributed elements individually or in selected groups so as to treat only targeted

areas of the nasal passageway.

[0119] In some embodiments, the treatment element 32 may be a balloon with
energy delivery elements positioned at locations where energy transfer is sufficient or
optimal to effect change in breathing. Such a balloon may be configured to deliver energy

while the balloon is in an inflated state, thereby providing a dual effect of repositioning
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tissue and delivering energy to effect a change the nasal valve. In other embodiments, a
balloon may also deliver heat by circulating a fluid of elevated temperature though the
balloon during treatment. The balloon can also delivery cryotherapy (e.g. by circulating a
low-temperature liquid such as liquid nitrogen) while it is enlarged to increase the nasal
valve diameter or otherwise alter the shape of a nasal valve. FIG. 7 illustrates an example
of an energy-delivery balloon being inserted into a patient's nose for treatment. Several
embodiments may be employed for delivering energy treatment over a desired target
area. For example, in some embodiments, a laser treatment system may treat a large
surface area by scanning a desired treatment pattern over an area to be treated. In the case
of microwave or ultrasound, suitably configured transducers may be positioned adjacent
to a target area and desired transducer elements may be activated under suitable depth
focus and power controls to treat a desired tissue depth and region. In some
embodiments, ultrasound and/or microwave treatment devices may also make use of
lenses or other beam shaping of focusing devices or controls. In some embodiments, one
or more electrical resistance heating elements may be positioned adjacent to a target
region, and activated at a desired power level for a therapeutically effective duration. In
some embodiments, such heating elements may be operated in a cyclical fashion to
repeatedly heat and cool a target tissue. In other embodiments, RF electrodes may be
positioned adjacent to and in contact with a targeted tissue region. The RF electrodes may
then be activated at some frequency and power level therapeutically effective duration. In
some embodiments, the depth of treatment may be controlled by controlling a spacing
between electrodes. In alternative embodiments, RF electrodes may include needles
which may puncture a nasal valve tissue to a desired depth (as shown for example in FIG.

4D and in other embodiments below).

[0120] In some embodiments, the treatment element 32 and control system 42
may be configured to deliver treatment energy or cryotherapy to a selected tissue depth in
order to target treatment at specific tissues. For example, in some embodiments,
treatments may be targeted at tightening sections of the epithelium of the inner surface of
the nasal valve. In other embodiments, treatments may be targeted at strengthening soft
tissues underlying the epithelium. In further embodiments, treatments may be targeted at

strengthening cartilage in the area of the upper lateral cartilage. In still further
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embodiments, treatments may be targeted at stimulating or modifying the tissue of

muscles of the nose or face in order to dilate the nasal valve.

[0121] In some embodiments, the treatment element 32 and control system 42
may be configured to deliver treatment energy to create specific localized tissue damage
or ablation, stimulating the body’s healing response to create desired conformational or

structural changes in the nasal valve tissue.

[0122] In some embodiments, the treatment element 32 and control system 42
may be configured to create specific localized tissue damage or ablation without the
application of energy. For example the treatment element 32 may be configured to
chemically cauterize tissue around a nasal valve by delivering a cauterizing agent (e.g.,
silver nitrate, trichloroacetic acid, cantharidin, etc.) to the tissue. The treatment element
32 may comprise apertures configured to permit the cauterizing agent pass through to the
nose. In some embodiment, the treatment element 32 may aerosolize the cauterizing
agent. Other delivery methods are also contemplated. The treatment element 32 may
comprise a lumen through which the cauterizing agent passes. The lumen may be fluidly
connected to a reservoir or container holding the cauterizing agent. The device may
comprise an input control (e.g., a button or switch) configured to control the delivery of
the cauterizing agent. In some embodiments, the treatment element 32 comprises an
applicator that can be coated in a cauterizing agent (e.g., dipped in a reservoir of
cauterizing agent, swabbed with cauterizing agent, etc.) and the coated treatment element
applicator may be applied to tissue to be treated. In some embodiments, the treatment
element may be configured to apply cauterizing agent to the patient over a prolonged
period of time (e.g., 30 seconds, 1 minute, 2 minutes, etc.). In some embodiment, the
treatment element 32 comprises shields configured to protect tissue surrounding the
tissue to be treated from coming into contact with the cauterizing agent. In some
embodiments, a separate element is used to shield tissue surrounding the tissue to be
treated from coming into contact with the cauterizing agent. While such treatments may
be performed without the application of energy, in some embodiments, they are

performed in conjunction with energy treatments.
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[0123] In some embodiments, a treatment element may be configured to treat
a patient's nasal valve by applying treatment (energy, cryotherapy, or other treatments)
from a position outside the patient's nose. For example, in some embodiments, the
devices of FIGs 5A and 5B may be configured to apply energy from an element
positioned outside a patient's nose, such as on the skin. In another embodiment, a device
may be placed on the external surface of the nose that would pull skin to effect a change
in the nasal airway. Treatment may then be applied to the internal or external nasal tissue

to achieve a desired nasal valve function.

[0124] In some embodiments, the device is configured to position tissue to be
re-shaped. In some embodiments, the device comprises features and mechanisms to pull,
push or position the nasal tissue into a mold for re-shaping. For example, suction,

counter traction, or compression between two parts of the device may be used.

[0125] In some embodiments, the treatment device comprises one, two, three,
four, or more molds configured to re-shape tissue. The mold or re-shaping element may
be fixed in size or may vary in size. The mold may also be fixed in shape or may vary in
shape. For example, the size or shape of the element may be varied or adjusted to better
conform to a nasal valve of a patient. Adjustability may be accomplished using a variety
of means, including, for example, mechanically moving the mold by way of joints, arms,
guidewires, balloons, screws, stents, and scissoring arms, among other means. The mold
may be adjusted manually or automatically. The mold is configured to impart a shape to
the tissues of the nasal valve area to improve airflow or perceived airflow. The mold is
configured to act near the apex of the nasal valve angle, the point at which the upper
lateral cartilage meets the cartilage of the nasal septum. It may be desirable to treat in an
area near, but not at, the nasal valve so as to avoid post procedure scarring and/or
adhesions. This may be accomplished by focusing treatment on the lateral part of the

nasal valve angle.

[0126] In some embodiments, the mold or re-shaping element comprises a
separate or integrated energy delivery or treatment element (e.g., an electrode such as
those described below with respect to Figs.8A-8J). The treatment element may be fixed

or adjustable in size. For example, the treatment element may be adjusted to better

Page 34 of 309



conform to the nasal valve of a patient. In the case of a separate re-shaping element and
treatment element, a distance between the two elements may either be fixed or adjustable.
Adjustability may be accomplished using a variety of means, including, for example,
mechanically moving the mold by way of joints, arms, guidewires, balloons, screws,

stents, and scissoring arms, among other means.

[0127] In some embodiments, the mold or another part of the device is
configured to deliver cooling (discussed in more detail below). In some embodiments,
the mold or re-shaping element comprises a balloon configured to reshape and/or deform
tissue. A balloon may also be configured to deliver energy such as heat using hot liquid

or gas.

Examples of Various Electrode Arrangements

[0128] Described below are embodiments of various treatment devices and,
more particularly, electrode arrangements that may be used for applying energy to the
nasal valve area. These electrodes may, for example, deliver RF energy to preferentially
shape the tissue to provide improved nasal breathing. In some embodiments, one or more
electrodes may be used alone or in combination with a tissue shaping device or mold. In
other embodiments, one or more electrodes may be integrally formed with a tissue
shaping device or mold, so that the electrodes themselves create the shape for the tissue.
In some embodiments, the energy delivery devices may utilize alternating current. In
some embodiments, the energy delivery devices may utilize direct current. In certain
such embodiments, the energy delivery device may comprise a configuration utilizing a

grounding pad.

[0129] In some embodiments, the term “electrode” refers to any conductive or
semi-conductive element that may be used to treat the tissue. This includes, but is not
limited to metallic plates, needles, and various intermediate shapes such as dimpled
plates, rods, domed plates, etc. Electrodes may also be configured to provide tissue
deformation in addition to energy delivery. Unless specified otherwise, electrodes
described can be monopolar (e.g., used in conjunction with a grounding pad) or bipolar
(e.g., alternate polarities within the electrode body, used in conjunction with other tissue-

applied electrodes).
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[0130] In some embodiments, “mold”, “tissue shaper”, “re-shaping element”
and the like refer to any electrode or non-electrode surface or structure used to shape,

configure or deflect tissue during treatment.

[0131] In some embodiments, “counter-traction” refers to applying a force
opposite the electrode's primary force on the tissue to increase stability, adjustability, or

for creating a specific shape.

[0132] As shown in Fig. 8A, in some embodiments, bipolar electrodes may be
used to deliver energy, with one electrode 202 placed internally in the nasal valve, for
example against the upper lateral cartilage, and one electrode 204 placed externally on
the outside of the nose. This embodiment may advantageously provide direct current
flow through the tissue with no physical trauma from needles (as shown in some
embodiments below). As shown in Fig. 8B, in some embodiments, bipolar electrodes
may be used to deliver energy, with both electrodes 210, 212 placed internally. An
insulating spacer 214 may be placed between them. This embodiment may be simple and
may advantageously minimize current flow through the skin layer. In some
embodiments, bipolar electrodes 220, 222 may be both placed externally and may be
connected to a passive molding element 224 placed inside the nasal valve adjacent to
tissue to be treated, as shown in Fig. 8C. This embodiment may advantageously
minimize the potential for mucosal damage. In some embodiments, electrodes placed
internally may be shaped to function as a mold or may comprise an additional structure

that may function as a mold.

[0133] In some embodiments, a monopolar electrode may be used to deliver
energy. As shown in Fig. 8D, the electrode 230 may be placed internally and may be
connected to an external, remote grounding pad 232. The grounding pad 232 may, for
example, be placed on the abdomen of a patient or in other desired locations. This
embodiment may advantageously be simple to manufacture and may minimize current
flow through the skin. In some embodiments, a monopolar electrode may be placed
externally and may be connected to a molding element placed inside the nasal valve as
well as a remote grounding pad. This embodiment may also advantageously be simple to

manufacture, may minimize mucosal current flow, and may also be simple to position. In
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some embodiments, electrodes placed internally may be shaped to function as a mold or

may comprise an additional structure that may function as a mold.

[0134] In some embodiments, monopolar transmucosal needles may be used
to deliver energy. The needle electrodes 240 may be placed internally, as shown in Fig.
8E penetrating through the mucosa to the cartilage, and a remote grounding pad 242 or
element may be placed externally. In some embodiments, monopolar transmucosal
needles may be used in conjunction with one or more molding elements which may be
disposed on or around the needles. In some embodiments, monopolar transdermal
needles may be used to deliver energy. In other embodiments (not shown), the needles
may be placed external to the nose, and penetrate through to tissue to be treated. Needle
configurations may advantageously target the cartilage tissue to be treated specifically.
The monopolar transdermal needles may be used in conjunction with an internal molding

device (not shown).

[0135] In some embodiments, bipolar transmucosal needles may be used to
deliver energy to tissue to be treated. The needles may be placed internally, with an
insulating spacer between them and may penetrate through the mucosa to the cartilage to
be treated. In some embodiments, the bipolar transmucosal needles may be used in
combination with one or more internal molding elements. The one or more molding
elements may be placed on or near the needles. In some embodiments, bipolar
transdermal needles may be used to deliver energy. In other embodiments, the
transdermal needles may be placed externally and penetrate through to tissue to be
treated. Needle configurations may advantageously target the cartilage tissue to be
treated specifically. The transdermal bipolar needles may be utilized in conjunction with

an internal molding element.

[0136] As shown in Fig. 8F, in some embodiments, an array of electrodes
comprising one, two, or many pairs of bipolar needles 252 are located on a treatment
element configured to be placed into contact with the cartilage. An insulator 254 may be
disposed between the bipolar needles 252. An insulator may also be utilized on part of
the needle’s length to allow energy to be delivered only to certain tissue structures, such

as cartilage. The electrodes may be placed either internally or transmucosally or they
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may be placed externally or transdermally. In the embodiment illustrated in Fig. 8F, the
insulator 254 may also function as a mold or molding element. In other embodiments (not
shown), the array of electrodes is used in conjunction with a separate tissue re-shaping

element.

[0137] Fig. 8G illustrates another embodiment of a treatment element
comprises one, two or many pairs of bipolar electrodes 260. As opposed to Fig. 8F,
where the pairs of electrodes are arranged side-by-side, the embodiment of Fig. 8G
arranges the pairs of electrodes along the length of the treatment element. The electrodes
of Fig. 8G are also non-penetrating, in contrast to the needles of Fig. 8F. The electrodes
260 may be placed against either the skin, externally, or the mucosa, internally as a

means of delivering energy to target tissue such as cartilage.

[0138] In some embodiments of treatment devices comprising an array or
multiple pairs of electrodes, each pair of electrodes (bipolar) or each electrode
(monopolar) may have a separate, controlled electrical channel to allow for different
regions of the treatment element to be activated separately. For example, the needles or
needle pairs of Figure 8F may be individually controlled to produce an optimal treatment
effect. For another example, the separate electrodes of Figs. 8B and 8C may be
individually controlled to produce an optimal treatment effect. Other examples are also
contemplated. The channels may also comprise separate or integrated feedback. This
may advantageously allow for more accurate temperature control and more precise
targeting of tissue. Separate control may also allow energy to be focused and/or
intensified on a desired region of the treatment element in cases where the anatomy of the
nasal tissue/structures does not allow the entire electrode region of the treatment element
to engage the tissue. In such embodiments, the nasal tissue that is in contact with the

treatment element may receive sufficient energy to treat the tissue.

[0139] Combinations of the described electrode configurations may also be
utilized to deliver energy to tissue to be treated (e.g., by being reshaped). For example,
transmucosal needles 264 may be placed internally, penetrating through to the tissue to be
treated, and an electrode 266 may be placed externally, as shown in Fig. 8H. This

embodiment may advantageously target the cartilage tissue specifically and be biased for

Page 38 of 309



mucosal preservation. For another example, transdermal needles 268 may be placed
externally and an electrode 270 may be placed internally, as shown in Fig. 81. This
embodiment may advantageously target the cartilage tissue specifically and be biased
towards skin preservation. For another example bipolar needle electrodes 272, 274 can
be placed both transdermally or externally and transmucosally or internally, as shown in
Fig. 8J. This embodiment may advantageously target the cartilage tissue specifically.
Some embodiments of treatment elements may include inert areas which do not delivery

energy to the tissue. Other combinations of electrode configuration are also possible.

Examples of Treatment Devices Including Electrodes

[0140] Embodiments of treatment devices incorporating treatment elements
such as the electrodes described above are illustrated in Figs. 9A-21B. The instrument
designs described in these embodiments may be used in a device such as the device 30,
described above, and in the system of Figure 3. In some embodiments, the devices
provide tissue re-shaping or molding in addition to energy delivery. Applying energy to
the nasal valve may require properly positioning the electrode(s) at the nasal valve,
deflecting or deforming the tissue into a more functional shape, and delivering or
applying energy consistently prior to device removal. Embodiments described herein
may advantageously provide adjustability, visualization of effect, ease of use, ease of
manufacturability and component cost. Molding and reshaping of the tissues of the nasal
valve may allow for non-surgical nasal breathing improvement without the use of

implants.

[0141] Fig. 9A depicts a device 300 comprising a single inter-nasal
monopolar electrode 301 located at the end of a shaft 302. The shaft is attached to a
handle 303. The electrode configuration may be similar to that described with respect to
Fig. 8D. Fig. 9B depicts another device 304 comprising a single inter-nasal, monopolar
electrode 305. The electrode 305 is located at the distal end of a shaft 306, which is
attached to a handle 307. The handle comprises a power button 308 that may be used to
activate and deactivate the electrode. As stated above, the device 304 may either
comprise a generator or be connected to a remote generator. The electrode 305 may be

provided on an enlarged, distal end of the shaft 306, and in the embodiment illustrated
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has a convex shape configured to press against and create a concavity in the nasal valve

cartilage.

[0142] Fig. 10A depicts a side view of a device 310 comprising a single inter-
nasal electrode 312 located at the end of a shaft 314. The shaft is attached to a handle
316. An external mold 318 is attached to the handle 316 and can be moved relative to the
electrode shaft 314. The external mold 318 has a curved shape with an inner concave
surface that may be moved in order to press against an external surface of a patient’s nose
to compress tissue between the external mold 318 and the electrode 312. Fig. 10B

provides a front view of the device 310.

[0143] Fig. 11A depicts a device 320 comprising a single inter-nasal electrode
322 attached to the end of a shaft 324. The shaft 324 is attached to a handle 326. An
internal shaft 328 comprising a tissue-contacting surface is attached to the handle 326.
The internal shaft 328 can be moved relative to the electrode shaft 324 and may provide
counter-traction and/or positioning. For example, when the electrode 322 is placed
against a patient’s upper lateral cartilage, the counter-traction element 328 may be

pressed against the patient’s nasal septum.

[0144] Fig. 11B depicts a device 450 similar to device 320 of Fig. 11A
comprising an inter-nasal electrode 451 located at a distal end of a shaft 452 connected to
a handle 454. The device 450 further comprises a counter-traction element 456
connected to a handle 458. Like the device 320 depicted in Fig. 11A, the connection 460
between the two handles 454, 458 is such that squeezing the two handles 454, 458
together causes the electrode 451 and the counter-traction element 456 to move away

from each other, spreading the tissue they are contacting.

[0145] Fig. 12A depicts a device 330 comprising a single inter-nasal electrode
332 located at the end of a shaft 334. The shaft 334 is attached to a handle 336. The
device 330 comprises another single inter-nasal electrode 338 attached to the end of a
shaft 340. The shaft 340 is attached to a handle 342. The device comprises a connection
344 between the two handles 340, 342 that allows simultaneous deformation and

treatment of both nostrils.
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[0146] Fig. 12B depicts a device 470 similar to device 330 of Fig. 12A
comprising a first inter-nasal electrode 472 located at a distal end of a shaft 474
connected to a handle 476. The device 470 comprises a second inter-nasal electrode 478
located at a distal end of a second shaft 480 connected to a second handle 482. The
connection 484 between the two handles 476, 482 is such that squeezing the handles 476,
482 together causes the electrodes 472, 478 to move away from one another, spreading
any tissue they may be in contact with. The device 470 comprises a ratcheting
mechanism 475 between the two handles 476, 482 that allows the relative positions of the

electrodes 472, 478 to be locked during treatment.

[0147] Fig. 13A depicts a side view of a device 350 also used for treating two
nostrils comprising an inter-nasal electrode 352 attached to the end of a shaft 354. The
shaft 354 is attached to a handle 356. As seen in the front view provided in Fig. 13B, the
device 350 comprises a second inter-nasal electrode 358. The second inter-nasal
electrode 358 is attached to the end of a shaft which is attached to a handle. A
connection between the two handles allows simultaneous deformation and treatment of
the nostrils. An external mold 366 is attached to the handles. The mold 366 may be
moved relative to the electrode shafts 354, 360 and may provide counter-traction (e.g.,

against the bridge of the nose) and positioning.

[0148] Figs. 13C-E depicts a device 490 similar to the device 350 shown in
Fig. 13A and Fig. 13B. Figs. 13C and 13D depict side and top views of a device 490
comprising a handle 492. The handle 492 bifurcates into a first shaft 494 with a first
inter-nasal electrode 496 located at a distal end of the shaft 494 and a second shaft 498
with a second inter-nasal electrode 500 located at a distal end of the shaft 498. The
device 490 comprises a mold 502 configured to provide counter-traction or compression
of the bridge of the nose. The mold 502 comprises a handle 504. The connection 506
between the handles 492, 504 is such that squeezing the two handles 492, 504 causes the
electrodes 496, 600 and the mold 502 to be compressed together. Fig. 13E depicts the
device 490 being used on a patient. The arrows indicate the directions in which the

handles 492, 504 are configured to be squeezed.
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[0149] Fig. 14A depicts a front view of a device 370 comprising an inter-
nasal electrode 372 attached to the end of a shaft 374 (shown in top view of Fig. 14B).
The shaft 374 is attached to a handle 376. The device 370 comprises a second inter-nasal
electrode 378 attached to the end of a second shaft 380. The second shaft 380 is attached
to a second handle 382. A connection 384 between the two handles 376, 382 may allow
simultaneous deformation and treatment of the nostrils. External molds 386, 388 are
attached to the handles and can be moved relative to each electrode shaft 374, 380. The
molds 386, 388 may provide counter-traction, compression of tissue, positioning, and

external tissue deformation.

[0150] Fig. 15A depicts a front view of device 390 comprising a first inter-
nasal electrode 392 and a second inter-nasal electrode 398. As shown in the side view of
Fig. 15B, the device 390 comprises a first inter-nasal electrode 392 attached to the end of
a shaft 394. The shaft is attached to a handle 396. A second inter-nasal electrode 398 is
attached to the end of a second shaft 400, as shown in the top view of Fig. 15C. The
second shaft 400 is attached to a second handle 402. A connection 404 between the two
handles 396, 402 may allow simultaneous deformation and treatment of the nostrils.
Additional internal shafts 406, 408 comprise tissue-contacting surfaces and are attached
to the handles 396,402. The internal shafts 406, 408 may be moved relative to each
electrode shaft 394, 400 (shown in Fig. 15B) and may provide counter-traction and

positioning.

[0151] Fig. 16 depicts a system 410 comprising a first device having an extra-
nasal electrode 412 along a concave surface configured to positioned against an external
surface of a patient’s nose, the electrode 412 being attached to the end of a shaft 414.
The shaft 414 is attached to a handle 416. A separate device 417 comprising an internal
tissue mold 418 is attached to a shaft 420. The internal tissue mold is configured to be
positioned inside the patient’s nasal valve. The shaft 420 is attached to a handle 422.
Each handle 422, 416 may be manipulated individually and may apply energy and

deformation to create a desired tissue effect.

[0152] Fig. 17A depicts a side view of a device 430 comprising an extra-nasal

electrode 431 attached to the end of a shaft 432. The shaft 432 is attached to a handle
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434. The device 430 also comprises an internal tissue mold 436 attached to a shaft 438
which is attached to a handle 440. The handles 434, 440 are attached together and may
be moved relative to each other to simultaneously deliver energy and deform tissue. Fig.

17B depicts a front view of the device 430. _

[0153] Fig. 18 depicts a device 390 comprising pairs of bipolar electrodes 392
located at the distal end of a shaft 394. The electrodes may be similar to the electrodes
described with respect to the electrode configuration of Fig. 8G in that they are non-
penetrating. The shaft 394 is connected to a handle 398 which comprises a button
configured to activate and deactivate the electrodes. As stated above, the device 380 may

either comprise a generator or be connected to a remote generator.

[0154] Fig. 19A depicts the treatment element 502 of a treatment device (e.g.,
device 30). The treatment element 502 of the device comprises a monopolar electrode
504. A cross-section of the treatment element 502 is shown in Fig. 19B. It comprises an
asymmetrical shape and has a convex surface where the electrode is positioned
configured to conform to only one of a patient’s nostrils (for example, a patient’s right
nostril). More specifically, the convex surface is configured such that when inserted into
the particular nostril, the convex surface would be located adjacent the upper lateral
cartilage of the nasal valve of that nostril. The treatment element 502 further comprises a
light 506 configured to illuminate the treatment area. For example an LED or a visible
laser may be used. The visible laser may experience less diffusion in the tissue.
Furthermore, the light 506 can be situated such that light can be transmitted through the
nasal tissue (including the skin) and can be visualized externally by the user. The user
can then use the light to properly position the device in the desired location. Because the
electrode 504 is not centered on the treatment element 502 of the device, a separate

device having a mirror-image configuration may be required to treat the other nostril.

[0155] Fig. 20A depicts the treatment element 512 of a treatment device (e.g.,
device 30). The treatment element 512 of the device comprises two monopolar
electrodes 514, 516 provided side-by-side on a convex surface of the treatment element.
The cross section of the treatment element 512, shown in Fig. 20B, is configured to

conform to the shape either nostril, depending on which side of the device (and
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accordingly, which of electrode 514 or 516) is placed in contact with the patient’s nasal
valve. Comprising two monopolar electrodes 514, 516 may allow the same treatment
element 512 to be used for treatment in both nostrils, and each electrode may be activated
separately depending on which side needs to be utilized. The treatment element 512 also
comprises two lights 518, 520 (e.g., LEDs, lasers) configured to illuminate the treatment
area for both nostrils. One or both of the lights 518, 520 can also be situated such that
light can be transmitted through the nasal tissue (including the skin) and can be visualized
externally by the user. The user can then use the light to properly position the device in

the desired location.

[0156] Fig. 21A depicts a treatment element 522 of a treatment device (e.g.,
device 30). The tip 522 of the device comprises a monopolar electrode 524. The tip 522
comprises a symmetrical cross-section as shown in Fig. 21B. The tip 522 comprises a
light 526 (e.g., LED) configured to illuminate the treatment area. The light 526 can also
be situated such that light can be transmitted through the nasal tissue (including the skin)
and can be visualized externally by the user. The symmetrical tip allows the user to treat
either left or right nostril. The user can then use the light to properly position the device

in the desired location.

[0157] Figs. 22A-G depict a treatment device 530 similar to the embodiments
of Figs. 8D, 9A, and 9B. Figs. 22A and 22F provide perspective views of the device 530.
The device 530 comprises a treatment element 532 at its distal tip 534. The treatment
element 532 comprises an electrode 535. The body of the treatment element 532, itself,
may comprise an insulating material. The treatment element 532 may be provided on an
enlarged distal tip 534 of an elongate shaft 536, and as in the embodiment illustrated,
may have a convex shape configured to press against and create a concavity in the nasal
valve cartilage (e.g., in the upper lateral cartilage near the nasal valve). The distal tip 534
is located at the distal end of shaft 536. The shaft is attached at its proximal end to a
handle 538. The handle 538 comprises an input control such as a power button 540 on its
front side that may be used to activate and deactivate the electrode. The power button
540 may be positioned in a recess of the handle to allow for finger stability when
activating and deactivating the electrode. In other embodiments, the input control is in

the form of a switch or dial. Other configurations are also possible as described above.
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[0158] The device 530 comprises a flexible wire or cable 542 electrically
connected to an adaptor 544. The adaptor 544 can be used to connect the device 530 to a
remote generator (not shown). The adaptor 544 may allow transmission of treatment
energy between a remote generator and the device 530. The adaptor may also allow
transmission of any sensor signals between the device 530 and a generator or control unit.
The device 530 may either comprise an integrated generator or be connected to a remote
generator. The treatment device 530 may be provided in a system or kit also including
the remote generator. The system or kit (with or without the remote generator) may also
include a grounding device and/or a cooling device as described above and further below.
In some embodiments, the kit incudes a positioning element (e.g., a “cottle” device)

configured to help a user locate the optimal treatment area.

[0159] Figs. 22B and 22C depict front and back views of the device. As
shown in Figs. 22B and 22C, the handle 538 of the device generally as a rounded
elongate shape. Other shapes are also possible. For example the device 530 may have a
square shaped cross section. In some embodiments, a circumference (or width or cross-

sectional area) of the handle 538 may increase distally along the length of the handle 538.

[0160] Figs. 22D and 22E depict side views of the device. As shown in Figs.
22D and 22E, the handle 538 of the device 530 may comprise an indentation or recess
around the middle of the handle 538. This may allow for enhanced grip and control when
a user is holding the device. The indentation or recess may be near the input control or
power button 540 to allow a user to easily activate and deactivate the device while

holding it in a comfortable position.

[0161] In some embodiments, the shaft has a width or diameter of about 0.125
inches to about 0.25 inches. In some embodiments, the shaft is about 1.5 inches to about
4 inches long. In some embodiments, the shaft comprises a polymer such as
polycarbonate or PEEK. In other embodiments, the shaft comprises stainless steel or
other metals. The metals may be coated with an external and/or internal insulating
coating (e.g., polyester, polyolefin, etc.). The handle may comprise the same material as
the shaft, in some embodiments. In some embodiments, the shaft is rigid. This may

allow a user of the device increased control over the deformation of nasal tissue. In some

Page 45 of 309



embodiments, the shaft comprises some amount of flexibility. This flexibility may allow

a user adjust an angle of the distal tip by bending the distal end of the shatft.

[0162] Fig. 22G depicts a larger view of the distal tip 534 of the device 530.
As shown best in Fig. 22G, the treatment element 532 comprises a generally elongate
shape. The front of the treatment element 532 comprises a shallow, curved surface,
providing a convex shape configured to deform the nasal tissue and create a concavity
therein. In some embodiments, the front of the treatment element comprises a concave
shape. The shape of the front surface of the treatment element may be selected to
conform to the nasal tissue. The back of the treatment element 532 also comprises a
shallow curved surface. As best seen in Figs. 22D and 22E, the back surface varies in
width along the length of the back surface of the treatment element 532. The back
surface widens, moving distally along the tip until it is nearly in line with the proximal
end of the electrode plate 532. The back surface then narrows towards the distal tip of
the treatment element 532. This shape may maximize visualization of the area to be
treated, while, at the same time, providing sufficient rigidity for treatment. Other shapes
are also possible. For example, the treatment element may comprise a generally spherical
or cylindrical shape. In some embodiments, the treatment element comprises an angular
shape (e.g., triangular, conical) which may allow for close conformation to the tissue
structures. The treatment element 532 comprises a monopolar electrode plate 532. The
monopolar electrode plate 532 can be in the shape of a rectangle having a curved or
convex tissue-facing surface. Other shapes are also possible (e.g., square, circular,
ovular, etc.). The electrode 532 may protrude slightly from the treatment element 535.
This may allow the electrode to itself provide a convex shape configured to create a

concavity in tissue to be treated.

[0163] In some embodiments, the treatment element has a width or diameter
of about 0.25 inches to about 0.45 inches. In some embodiments, the treatment element
is about 0.4 inches to about 0.5 inches long. The treatment element can, in some
embodiments, comprise a ceramic material (e.g., zirconium, alumina, silicon glass). Such
ceramics may advantageously possess high dielectric strength and high temperature
resistance. In some embodiments, the treatment element comprises polyimides or

polyamides which may advantageously possess good dielectric strength and elasticity and
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be easy to manufacture. In some embodiments, the treatment element comprises
thermoplastic polymers. Thermoplastic polymers may advantageously provide good
dielectric strength and high elasticity. In some embodiments, the treatment element
comprises thermoset polymers, which may advantageously provide good dielectric
strength and good elasticity. In some embodiments, the treatment element comprises
glass or ceramic infused polymers. Such polymers may advantageously provide good

strength, good elasticity, and good dielectric strength.

[0164] In some embodiments, the electrode has a width of about 0.15 inches
to about 0.25 inches. In some embodiments, the electrode is about 0.2 inches to about 0.5
inches long. In some embodiments, the treatment element comprises steel (e.g., stainless,
carbon, alloy). Steel may advantageously provide high strength while being low in cost
and minimally reactive. In some embodiments, the electrodes or energy delivery
elements described herein comprise materials such as platinum, gold, or silver. Such
materials may advantageously provide high conductivity while being minimally reactive.
In some embodiments, the electrodes or energy delivery elements described herein
comprise anodized aluminum. Anodized aluminum may advantageously be highly stiff
and low in cost. In some embodiments, the electrodes or energy delivery elements
described herein comprise titanium which may advantageously possess a high strength to
weight ratio and be highly biocompatible. In some embodiments, the electrodes or
energy delivery elements described herein comprise nickel titanium alloys. These alloys
may advantageously provide high elasticity and be biocompatible. Other similar

materials are also possible.

[0165] As shown in the embodiment of Fig. 22G, the treatment element 532
further comprises a pin-shaped structure comprising a thermocouple 533 within an
insulating bushing extending through a middle portion of the plate 532. In some
embodiments, different heat sensors (e.g., thermistors) may be used. In some
embodiments, the thermocouple 533 is configured to measure a temperature of the
surface or subsurface of tissue to be treated or tissue near the tissue to be treated. A pin-
shape having a sharp point may allow the structure to penetrate the tissue to obtain
temperature readings from below the surface. The thermocouple can also be configured

to measure a temperature of the treatment element 532 itself. The temperature
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measurements taken by the thermocouple can be routed as feedback signals to a control
unit (e.g., the control unit 42 described with respect to Fig. 3) and the control unit can use
the temperature measurements to adjust the intensity of energy being delivered through
the electrode. In some embodiments, thermocouples or other sensing devices may be
used to measure multiple tissue and device parameters. For example, multiple
thermocouples or thermistors may be used to measure a temperature at different locations
along the treatment element. In some embodiments, one of the sensors may be
configured to penetrate deeper into the tissue to take a measurement of a more interior
section of tissue. For example, a device may have multiple sensors configured to
measure a temperature at the mucosa, the cartilage, and/or the treatment element itself.
As described above, in some embodiments, the sensors described herein are configured to
take a measurement of a different parameter. For example, tissue impedance can be
measured. These measurements can be used to adjust the intensity and/or duration of
energy being delivered through the treatment element. This type of feedback may be

useful from both an efficacy and a safety perspective.

[0166] As shown in Fig. 22G, in some embodiments the thermocouple is
within a pin shaped protrusion on the surface of the electrode 532. In other
embodiments, the thermocouple can simply be on the surface of the electrode. In other
embodiments, the thermocouple can protrude from the surface of the electrode in a
rounded fashion. Rounded structures may be pressed into the tissue to obtain subsurface
temperature readings. Other configurations and locations for the thermocouple are also
possible. The use of thermocouples or temperature sensors may be applied not only to

the embodiment of Fig. 22G, but also to any of the other embodiments described herein.

[0167] Figs. 23A-G depict a treatment device 550 similar to the embodiments
of Figs. 8F and 18. Figs. 23A and 23F are perspective views of the device 550 and show
the device 550 comprising a treatment element 552 at the distal tip 556 of the device 550.
The treatment element 552 may be provided on an enlarged distal tip 556 of an elongate
shaft 558, and as in the embodiment illustrated, may have a convex shape configured to
press against and create a concavity in the nasal valve cartilage (e.g., in upper lateral
cartilage of the nasal valve). The distal tip 556 is located at a distal end of shaft 558. The
shaft is attached at its proximal end to a handle 560. The handle 560 comprises an input
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control, such as a power button 562, on its front side that may be used to activate and
deactivate the electrode. The power button may be positioned in a recess of the handle to
allow for finger stability when activating and deactivating the electrode. In other
embodiments, the input control is in the form of a switch or dial. Other configurations
are also possible as described above. The device 550 may either comprise a generator or
be connected to a remote generator. The device 550 may comprise a flexible wire or
cable 564 that connects to an adaptor 566 that is configured to be plugged into a remote
generator (not shown). The adaptor 566 may allow transmission of treatment energy
between a remote generator and the device 550. The adaptor 566 may also allow
transmission of any sensor signals between the device 550 and a generator or control unit.
The treatment device 550 may be provided in a system or kit also including the remote
generator. The system or kit (with or without the remote generator) may also include a
grounding device and/or a cooling device as described above and further below. In some
embodiments, the kit includes a positioning element (e.g., a “cottle” device) configured to

help a user locate the optimal treatment area.

[0168] In some embodiments, the shaft has a width or diameter or about 0.235
inches to about 0.25 inches. In some embodiments, the shaft is about 1.5 inches to about
4 inches long. In some embodiments, the shaft and/or handle comprises a polymer such
as polycarbonate or PEEK. In other embodiments, the shaft comprises stainless steel or
other metals. The metals may be coated with an external and/or internal insulating
coating (e.g., polyester, polyolefin, etc.). The handle may comprise the same material as
the shaft, in some embodiments. In some embodiments, the shaft is rigid. This may
allow a user of the device increased control over the deformation of nasal tissue. In some
embodiments, the shaft comprises some amount of flexibility. This flexibility may allow

a user adjust an angle of the distal tip by bending the distal end of the shatft.

[0169] Figs. 23B and 23C depict side views of the device. As shown in Figs.
23B and 23C, the handle 560 of the device 550 may comprise an indentation or recess
around the middle of the handle 560. This may allow for enhanced grip and control when
a user is holding the device. The indentation or recess may be near the input control or
power button 562 to allow a user to easily activate and deactivate the device while

holding it in a comfortable position.
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[0170] Figs. 23D and 23E depict front and back views of the device. As
shown in Figs. 23D and 23E, the handle 560 of the device generally comprises a rounded
elongate shape. Other shapes are also possible. For example the device 550 may have a
square shaped cross section. In some embodiments, a circumference (or width or cross-

sectional area) of the handle 560 may increase distally along the length of the handle 560.

[0171] Fig. 23G depicts a larger view of the distal tip 556 of the device 550.
As shown best in Fig. 23G, the treatment element 552 comprises a generally elongate
shape. The front of the treatment element 552 comprises a shallow curved surface,
providing a convex shape configured to deform the nasal tissue and create a concavity
therein. In some embodiments, the front of the treatment element comprises a concave
shape. The shape of the front surface of the treatment element may be selected to
conform to the nasal tissue. The back surface of the treatment element 552 comprises a
shallow curved surface along most of its length. As best seen in Figs. 23B and 23C, the
back surface narrows distally along the length of the element 552 from approximately the
distal end of the needle electrodes to the distal tip of the treatment element 552. This
shape may maximize visualization of the area to be treated, while, at the same time,
providing sufficient rigidity for treatment. Other shapes are also possible. For example,
the treatment element may comprise a generally spherical or cylindrical shape. In some
embodiments, the treatment element comprises an angular shape (e.g., triangular, conical)
which may allow for close conformation to the tissue structures. The treatment element
552 comprises a monopolar or bipolar needle array comprising multiple needles 554. In
some embodiments, the needles 554 are energized in between select needles to deliver
bipolar energy. In other embodiments, the energy is delivered between the needles (554)
and a remote grounding pad (not shown). In some embodiments, the electrode needle
pairs are arranged horizontally across the treatment element 552. In some embodiments,
the electrode needle pairs are arranged vertically across the treatment element 552, or
along the direction of the shaft 558 and handle 560. Other configurations are also
possible. For example, the needle pairs may be arranged diagonally across the treatment
element 552. The treatment element 552 may be placed either internally, with the needle
pairs 554 positioned transmucosally or the treatment element 552 may be placed

externally with the needle pairs 554 positioned transdermally. The distal tip 556 of the
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device 550 may also function as a mold or molding element. In a monopolar
embodiment, the energy may be selectively delivered between certain sets of needles, all

needles, or even individual needles to optimize the treatment effect.

[0172] The treatment element 552 of the device 550 further comprises a pin-
shaped structure comprising a thermocouple 555 within an insulating bushing extending
through a middle portion of the front surface of the treatment element 552. In some
embodiments, different heat sensors (e.g., thermistors) may be used. As described above,
in some embodiments, the thermocouple 555 is configured to measure a temperature of
the surface or subsurface of tissue to be treated or tissue near the tissue to be treated. A
pin-shape having a sharp point may allow the structure to penetrate the tissue to obtain
temperature readings from below the surface. The thermocouple can also be configured
to measure a temperature of the treatment element 552 itself. The temperature
measurements taken by the thermocouple can be routed as feedback signals to a control
unit (e.g., the control unit 42 described with respect to Fig. 3) and the control unit can use
the temperature measurements to adjust the intensity of energy being delivered through
the electrode. In some embodiments, thermocouples or other sensing devices may be
used to measure multiple tissue and device parameters. For example, multiple
thermocouples or thermistors may be used to measure a temperature at different locations
along the treatment element. In some embodiments, one of the sensors may be
configured to penetrate deeper into the tissue to take a measurement of a more interior
section of tissue. For example, a device may have multiple sensors configured to
measure a temperature at the mucosa, the cartilage, and/or the treatment element itself.
As described above, in some embodiments, the sensors described herein are configured to
take a measurement of a different parameter. For example, tissue impedance can be
measured. These measurements can be used to adjust the intensity and/or duration of
energy being delivered through the treatment element. This type of feedback may be

useful from both an efficacy and a safety perspective.

[0173] In some embodiments, the treatment element has a width or diameter
of about 0.25 inches to about 0.45 inches. In some embodiments, the treatment element
is about 0.4 inches to about 0.5 inches long. The treatment element can, in some

embodiments, comprise a ceramic material (e.g., zirconium, alumina, silicon glass). Such
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ceramics may advantageously possess high dielectric strength and high temperature
resistance. In some embodiments, the treatment element comprises polyimides or
polyamides which may advantageously possess good dielectric strength and elasticity and
be easy to manufacture. In some embodiments, the treatment element comprises
thermoplastic polymers. Thermoplastic polymers may advantageously provide good
dielectric strength and high elasticity. In some embodiments, the treatment element
comprises thermoset polymers, which may advantageously provide good dielectric
strength and good elasticity. In some embodiments, the treatment element comprises
glass or ceramic infused polymers. Such polymers may advantageously provide good

strength, good elasticity, and good dielectric strength.

[0174] In some embodiments, the electrodes have a width or diameter of
about 0.15 inches to about 0.25 inches. In some embodiments, the electrode is about 0.2
inches to about 0.5 inches long. In some embodiments, the treatment element comprises
steel (e.g., stainless, carbon, alloy). Steel may advantageously provide high strength
while being low in cost and minimally reactive. In some embodiments, the electrodes or
energy delivery elements described herein comprise materials such as platinum, gold, or
silver. Such materials may advantageously provide high conductivity while being
minimally reactive. In some embodiments, the electrodes or energy delivery elements
described herein comprise anodized aluminum. Anodized aluminum may
advantageously be highly stiff and low in cost. In some embodiments, the electrodes or
energy delivery elements described herein comprise titanium which may advantageously
possess a high strength to weight ratio and be highly biocompatible. In some
embodiments, the electrodes or energy delivery elements described herein comprise
nickel titanium alloys. These alloys may advantageously provide high elasticity and be

biocompatible. Other similar materials are also possible.

[0175] Energy applied to the tissue to be treated using any combination of the
embodiments described in this application may be controlled by a variety of methods. In
some embodiments, temperature or a combination of temperature and time may be used
to control the amount of energy applied to the tissue. Tissue is particularly sensitive to
temperature; so providing just enough energy to reach the target tissue may provide a

specific tissue effect while minimizing damage resulting from energy causing excessive
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temperature readings. For example, a maximum temperature may be used to control the
energy. In some embodiments, time at a specified maximum temperature may be used to
control the energy. In some embodiments, thermocouples, such as those described above,
are provided to monitor the temperature at the electrode and provide feedback to a control
unit (e.g., control system 42 described with respect to Fig. 3). In some embodiments,
tissue impedance may be used to control the energy. Impedance of tissue changes as it is
affected by energy delivery. By determining the impedance reached when a tissue effect

has been achieved, a maximum tissue impedance can be used to control energy applied.

[0176] In the embodiments described herein, energy may be produced and
controlled via a generator that is either integrated into the electrode handpiece or as part
of a separate assembly that delivers energy or control signals to the handpiece via a cable
or other connection. In some embodiments, the generator is an RF energy source
configured to communicate RF energy to the treatment element. For example, the
generator may comprise a 460 KHz sinusoid wave generator. In some embodiments, the
generator is configured to run between about 1 and 100 watts. In some embodiments, the
generator is configured to run between about 5 and about 75 watts. In some

embodiments, the generator is configured to run between about 10 and 50 watts.

[0177] In some embodiments, the energy delivery element comprises a
monopolar electrode (e.g., electrode 535 of Fig. 22G). Monopolar electrodes are used in
conjunction with a grounding pad. The grounding pad may be a rectangular, flat, metal
pad. Other shapes are also possible. The grounding pad may comprise wires configured

to electrically connect the grounding pad to an energy source (e.g., an RF energy source).

[0178] In some embodiments, the energy delivery element such as the
electrodes described above can be flat. Other shapes are also possible. For example, the
energy delivery element can be curved or comprise a complex shape. For example, a
curved shape may be used to place pressure or deform the tissue to be treated. The
energy delivery element may comprise needles or microneedles. The needles or
microneedles may be partially or fully insulated. Such needles or microneedles may be
configured to deliver energy or heat to specific tissues while avoiding tissues that should

not receive energy delivery.
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[0179] In some embodiments, the electrodes or energy delivery elements
described herein comprise steel (e.g., stainless, carbon, alloy). Steel may advantageously
provide high strength while being low in cost and minimally reactive. In some
embodiments, the electrodes or energy delivery elements described herein comprise
materials such as platinum, gold, or silver. Such materials may advantageously provide
high conductivity while being minimally reactive. In some embodiments, the electrodes
or energy delivery elements described herein comprise anodized aluminum. Anodized
aluminum may advantageously be highly stiff and low in cost. In some embodiments, the
electrodes or energy delivery elements described herein comprise titanium which may
advantageously possess a high strength to weight ratio and be highly biocompatible. In
some embodiments, the electrodes or energy delivery elements described herein comprise
nickel titanium alloys. These alloys may advantageously provide high elasticity and be

biocompatible. Other similar materials are also possible.

[0180] In some embodiments, the treatment elements (e.g., non-electrode
portion of treatment element) of the devices described herein, including but not limited to
Figs. 8A-J, 9A-B, 10A-b, 11A-B, 12A-B, 13A-E, 14A-B, 15A-C, 16, 17A-B, 18, 22A-G,
19A-B, 20A-B, 21A-B, 22A-G, 23A-G, 25A-B, 26, 27, 28A-E, and 29, comprise an
insulating material such as a ceramic material (e.g., zirconium, alumina, silicon glass). In
some embodiments, the treatment elements comprise an insulating material interposed
between multiple electrodes or electrode section. These insulating sections may provide
an inert portion of the treatment element that does not delivery energy to the tissue. Such
ceramics may advantageously possess high dielectric strength and high temperature
resistance. In some embodiments, the insulators described herein comprise polyimides or
polyamides which may advantageously possess good dielectric strength and elasticity and
be easy to manufacture. In some embodiments, the insulators described herein comprise
thermoplastic polymers. Thermoplastic polymers may advantageously provide good
dielectric strength and high elasticity. In some embodiments, the insulators described
herein comprise thermoset polymers, which may advantageously provide good dielectric
strength and good elasticity. In some embodiments, the insulators described herein
comprise glass or ceramic infused polymers. Such polymers may advantageously

provide good strength, good elasticity, and good dielectric strength.
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[0181] In some embodiments, the handle and/or shaft of the devices comprise
the same materials as those described with respect to the insulators. In some
embodiments, the handle and/or shaft of the device comprises a metal, such as stainless
steel. In other embodiments, the handle and/or shaft of the device comprises a polymer,

such as polycarbonate. Other metals and polymers are also contemplated.

[0182] In some embodiments, the device may be used in conjunction with a
positioning element that can be used to aid in positioning of the device. The positioning
element may be integrated into the device itself or can be separate. The positioning
element may be used to determine the optimal placement of the device to achieve
maximal increase in efficacy. In some embodiments, a positioning element is configured
to be inserted and manipulated within the nose until the patient reports a desired
improvement in breathing. The treatment device may then be used to treat while the
positioning element is holding the nose in the desired configuration. In some

embodiments, molds described herein may be used for the same purpose.

[0183] In some embodiments, a positioning element comprises a shaft
comprising measurement marks indicating depth. For example, a physician may insert
this element into the nose to manipulate the tissue to find the depth of treatment at which
the patient reports the best breathing experience. The positioning element may comprise
marks around the base of the shaft indicating which point of rotation of the device within
the nostril provides the best breathing experience. The positioning element may also
comprise marks indicating angle of insertion. The physician may then use the

measurement marks to guide insertion of the treatment element to the same spot.

[0184] It will be appreciated that any combination of electrode configurations,
molds, handles, connection between handles, and the like may be used to treat the nasal

valve.

Cooling Systems

[0185] Embodiments of devices configured to heat specific tissue while
maintaining lower temperatures in other adjacent tissue are provided. These devices may
be incorporated into any of the treatment apparatuses and methods described herein. The

nasal valve is an example of a tissue complex that includes adjacent tissues that may
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benefit from being maintained at different temperatures. Other examples include the
skin, which comprises the epidermis, dermis, and subcutaneous fat, the tonsils, which
comprise mucosa, glandular tissue, and vessels. Treatment of other tissue complexes is
also possible. For example, in some embodiments, the internal structures of the nasal
valve may be heated while maintaining a lower temperature in the mucosal lining of the
nose and/or skin. In other embodiments, the mucosa may be heated, while maintaining
lower temperatures in the skin. Limiting unwanted heating of non-target tissues may
allow trauma and pain to be reduced, may reduce scarring, may preserve tissue function,
and may also decrease healing time. Combinations of heat transfer and/or heat isolation
may allow directed treatment of specific tissue such as cartilage, while excluding another

tissue, such as mucosa, without surgical dissection.

[0186] Generally, when using a device 570 with an electrode 572 (e.g.,
monopolar RF electrode) to heat nasal cartilage, the electrode 572 must be in contact with
the mucosa. Fig. 24A shows a cross-section of tissue at the nasal valve. The cross-
section shows that the nasal cartilage 704 sits in between a layer of mucosa (internal) 702
and a layer of skin (external) 706. When the electrode 572 is activated, both the mucosa
and the cartilage are heated by the current flowing from the electrode to the return (e.g.,
ground pad), as shown in Fig. 24B. The tissue closest to the electrode 572 receives the
highest current density, and thus, the highest heat. A surface cooling mechanism may
allow the temperature of the electrode surface to be reduced. Such a cooling mechanism
may maintain a lower temperature at the mucosa even though current flow will continue

to heat the cartilage.

[0187] Fig. 25A depicts a device 580 configured to treat the nasal valve using
an electrode while maintaining a reduced temperature at the mucosa. The device
comprises a treatment element 582 comprising an electrode 584 at the distal tip of the
device 580. The treatment element 582 is attached to a distal end of a shaft 586, which is
attached to the distal end of a handle 588. Input and output coolant lines 590, 592 are
attached to a pump and reservoir 594 and extend into the handle 588, through the distal
end of the treatment element 582 to the electrode 582 and return back through the shaft
586 and handle 588 to the pump and reservoir 594. The coolant may be remotely cooled

in the reservoir and may comprise a fluid or gas. The coolant flowing through the
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electrode 582 may allow the treatment element 582 to be maintained at a reduced
temperature while still allowing current flow to heat the cartilage. Examples of coolant
include air, saline, water, refrigerants, and the like. Water may advantageously provide
moderate heat capacity and be non reactive. Refrigerants may advantageously be able to
transfer significant amounts of heat through phase change. The coolant may flow through
internal or external cavities of the electrode or wand tip. For example, Fig. 25B depicts
an embodiment of a device 600 comprising a treatment element 602 with an electrode
604 at the distal tip of the device 600. The treatment element 602 is attached to the distal
end of a shaft 606 which is attached to the distal end of a handle 608. The handle may be
attached to a cable comprises a lumen or channel 611 through which gas or fluid may
flow. The lumen 611 may diverge, near the treatment element 602, into separate external
channels flowing over the electrode 604. The lumen 611 and channels 610 or cavities
may be attached to a fan or fluid pump 612. In some embodiments, the fan or fluid pump

may remotely cool the gas or fluid.

[0188] Fig. 26 depicts another embodiment of a device 620 configured to treat
the nasal valve using an electrode 624 while maintaining a reduced temperature at the
mucosa and/or skin. The device comprises a treatment element 622 comprising an
electrode 624 at its distal end. The treatment element 622 is connected to the distal end
of a shaft 626 which is connected to the distal end of a handle 628. The device 620
comprises a heat pipe 630 attached to the electrode 624 or treatment element 622. The
heat pipe 630 is configured to transfer heat to a remote heat sink 632. As shown in Fig.
26, the heat sink 632 may be placed in the handle of the device. In some embodiments,
the heat sink may be placed remotely. The heat pipe 630 may comprise a sealed tube
(e.g., a copper tube) filled with a material that evaporates at a given temperature. When
one end of the heat pipe 630 is heated, the fluid may evaporate and flow to the opposite
end where it may condense and subsequently transfer heat to the heat sink 632. Using a
material such as copper for the heat pipe 630 and/or heat sink 632 may advantageously

provide high heat and electrical conductivity.

[0189] Fig. 27 depicts another embodiment of a device 640 configured to treat
the nasal valve using a bipolar electrode pair while maintaining a reduced temperature at

the skin. The device 640 comprises a first treatment element 642 comprising a first
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electrode 644 of a bipolar electrode pair at the distal end of a shaft 646. The treatment
element 642 comprises a thermocouple pin 650 like that described with respect to Fig.
22G. The shaft 646 is connected to the distal end of a handle 648. The handle 648 is
connected to another handle 652 comprising a shaft 654 with a treatment element 656 at
its distal tip. The treatment element 656 comprises a second electrode 657 of the bipolar
electrode pair. The first and second treatment elements 642, 656 can be placed on either
side of nasal tissue. For example, the first treatment element 642 may be in contact with
the mucosa and the second treatment element 656 may be in contact with the skin.
Similar to the device depicted in Fig. 26, the device of Fig. 27 comprises a heat pipe
within both shafts 654, 646. Thus heat from the tissue is transferred from the treatment
elements 642, 656 and is transported down the shafts 654, 646 into an integrated or a
remote heat sink (not shown). This heat transfer may keep the skin and the mucosa
relatively cool while still delivering sufficient treatment energy to the cartilage. The
connection 658 and spring 647 between the two handles 648, 652 is configured to bias
the two shafts 646, 654 and treatment elements 642, 656 towards a collapsed state.
Squeezing the handles 648, 652 may separate the two shafts 646, 654 and treatment
elements 642, 656. Thus, the handles 648, 652 can be squeezed to properly position the
device 640 at the nasal tissue to be treated. Releasing the handles 648, 652 can cause the
treatment element 642 and the cooling element 656 to contact the tissue. In some
embodiments, the device 640 may only comprise one heat pipe. In some embodiments,
the device 640 may comprise a treatment element with a monopolar electrode on one
shaft and a molding element on the other shaft. Multiple configurations are
contemplated. For example, the device may comprise one heat pipe and a bipolar
electrode pair. For another example, the device may comprise one heat pipe and a
monopolar electrode. For another example, the device may comprise two heat pipes and

a monopolar electrode. Other device configurations are also possible.

[0190] The embodiments described with respect to Figs. 25A-27 employ
specific differential cooling mechanisms to maintain different and particular temperatures
in adjacent tissues. Figs. 28 A-28E depicts various examples of more general mechanisms

configured to maintain different temperatures in adjacent tissues. Figs. 28 A-28E depict
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examples of differential cooling mechanisms as applied to a cross-section of tissue at the

nasal valve, like that shown in Fig. 24A.

[0191] As shown in Fig. 28A, in some embodiments, the differential cooling
mechanism comprises two elements: a first element 708 and a second element 710. The
two elements are on either side of the thickness of the nasal tissue. In one embodiment,
the mechanism is configured to maintain normal temperatures in the cartilage 704 while
cooling the mucosa 702 and the skin 706. In such an embodiment, the first and second
elements 708, 710 comprise a cooling apparatus such as those described above (e.g.,
heatsink, coolant lines, etc.). In some embodiments, the mucosa 702 and the skin 706 are
heated while normal temperatures are maintained in the cartilaginous middle layer 704.
The cartilage 704 may be somewhat warmed, in such embodiments, but may be cooler
than the mucosa 702 and the skin 706. In such embodiments, the first and second
elements 708, 710 comprise a heating apparatus, such as radio frequency electrodes or
resistive heating elements. In some embodiments, the mucosa 702 is heated, the skin 706
is cooled, and normal temperatures are maintained in the cartilage 704. In such
embodiments, the first element 708 comprises a heating apparatus and the second
element 710 comprises a cooling apparatus. For example, the device 580, described with
respect to Fig. 27, may use such a mechanism. In some embodiments, the skin 706 is
heated, the mucosa 702 is cooled, and normal temperatures are maintained in the
cartilage 704. In such embodiments, the first element 708 comprises a cooling apparatus
and the second element 710 comprises a heating apparatus. Again, the device 580,
described with respect to Fig. 27, is an example of a device that may use such a

mechanism.

[0192] Fig. 28B shows an example of one of the embodiments described with
respect to Fig. 28 A. The first element 730 is on the mucosal surface 702. The second
element 732 is an energy delivery element and is positioned on the skin side 706 of the
tissue thickness. The first element 730 comprises a cooling apparatus and the second
element 732 comprises an energy delivery element (e.g., an RF electrode). The mucosal
layer 702 is cooled while the skin 706 and cartilaginous areas 704 are heated. In other

embodiments, the first element 730 can be positioned on the skin 706 and the second

Page 59 of 309



element 732 can be positioned on the mucosa 702. In such embodiments, the skin 706 is

cooled while the mucosa 702 and the cartilage 704 are heated.

[0193] As shown in Fig. 28C, in some embodiments, the differential cooling
mechanism comprises a first element 720 and a second element 722. Both elements 720,
722 are on the mucosa 702 side of the tissue thickness. In some embodiments, the
mucosal layer 702 is cooled while higher temperatures are maintained in the middle
cartilaginous layer 704. In such embodiments, the first element 720 comprises a cooling
apparatus, and the second element 722 comprises an energy delivery apparatus (e.g., a
monopolar radiofrequency electrode). In some embodiments, the first element 720 is
sufficiently efficient to maintain cool temperatures at the mucosa 702 despite the energy
provided by the second element 722. In other embodiments, the first and second
elements 720, 722 are both positioned on the skin side 706 of the tissue thickness. In
such embodiments, the skin 706 is cooled while higher temperatures are maintained in

the middle cartilaginous layer.

[0194] As shown in Fig. 28D, in some embodiments, the differential cooling
mechanism comprises a first surface element 740 and a second surface element 742 on
either side of the tissue thickness. A third subsurface element 744 is engaged through the
mucosa 702 and into the cartilage area 704. In some embodiments, the mucosa 702 and
the skin 706 are cooled while the middle cartilaginous layer 704 is heated. In such
embodiments, the first and second elements 740, 742 comprise cooling apparatus while
the third element 744 comprises a heating element (e.g., RF monopolar electrode, RF
bipolar needles, etc.). In other embodiments, the third subsurface element 744 may be

engaged through the skin 706 and into the cartilage area 704.

[0195] As shown in Fig. 28E, in some embodiments, the differential cooling
mechanism comprises a first surface element 750 and a second surface element 752 on
either side of the tissue thickness. The differential cooling mechanism further comprises
a third surface element 754 and a fourth surface element 756 on either side of the tissue
thickness. In some embodiments, the cartilage layer 704 is heated while the mucosa 702
and the skin 706 are cooled. In such embodiments, the first and second elements 750,

752 comprise cooling apparatus and the third and fourth elements 754, 756 comprise
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energy delivery apparatuses (e.g., bipolar plate electrodes). In some embodiments, the
cartilage 704 and mucosal 702 layers are heated while the skin 706 is cooled. In such
embodiments, the first element 750 comprises a heating apparatus; the second element
752 comprises a cooling apparatus; and the third and fourth elements 754, 756 comprise
energy delivery apparatuses. It will be appreciated that different differential temperature
effects can be achieved by reconfiguring and adding or subtracting to the described

configuration of elements.

[0196] Cooling occurring before, during, or after treatment may effect
reduced temperature of the skin and/or mucosa. In some embodiments, attaching passive
fins or other structures to the electrode or wand tip may allow for heat dissipation to the
surrounding air. In some embodiments, the device may be configured to spray a cool
material such as liquid nitrogen before, during, or after treatment. Using a material such
as copper for the passive fins or other structure may advantageously provide high heat
and electrical conductivity. In some embodiments, using metals with a high heat capacity
in the device (e.g., in the energy delivery element, the re-shaping element, or both) may
advantageously provide the ability to resist temperature change during energy delivery.
In some embodiments, pre-cooling the electrode (e.g., by refrigeration, submersion,
spraying with a cool substance like liquid nitrogen, etc.) may maintain a reduced
temperature at the mucosa. Any combination of the cooling methods described herein
may be used in conjunction with any of the energy delivery methods described herein
(e.g., bipolar RF electrodes, arrays needles, plates, etc.). For example, Fig. 29 depicts an
embodiment of a device 800 comprising a treatment element 802 comprising electrode
needles 804 at its distal tip. The device 800 may be used in conjunction with a separate
cooling device 810 which may comprise channels 812 or cavities to circulate air or fluid.
The independent cooling device 810 may, in other embodiments, employ a different

cooling mechanism.

[0197] In embodiments using laser energy to heat cartilage, it is possible to
use a combination of two or more lasers whose beams converge at a location within the
target tissue. This convergence may cause more heat at that junction as compared to
locations where only a single beam is acting. The junction may be controlled manually

or via computer control. Specific treatment may be provided.
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[0198] In some embodiments, insulating material may be used to protect non-
target tissue during energy delivery. For example, an electrode needle may be
preferentially insulated on a portion of the needle that is in contact with non-target tissue.
For another example, flat electrode blades may be insulated on a portion of the blade that
is in contact with non-target tissue. Other configurations for heat isolation are also

possible.

[0199] Any of the cooling mechanisms or combinations of the cooling
mechanisms described herein may be used in conjunction with any of the devices or

combinations of devices described herein, or the like.

Examples of Methods of Treatment

[0200] Embodiments of methods for treating nasal airways are now described.
Such methods may treat nasal airways by decreasing the airflow resistance or the
perceived airflow resistance at the site of an internal or external nasal valve. Such

treatments may also address related conditions, such as snoring.

[0201] In one embodiment, a method of decreasing airflow resistance in a
nasal valve comprises the steps of inserting an energy-delivery or cryo-therapy device
into a nasal passageway, and applying energy or cryo-therapy to a targeted region or
tissue of the nasal passageway. For example, in some embodiments, the method may
include delivering energy or cryo-therapy to a section of internal nasal valve cartilage in
the area of the upper lateral cartilage, or in the area of intersection of the upper and lower
lateral cartilage. In alternative embodiments, the method may deliver energy to the
epithelium, or underlying soft tissue adjacent to the upper lateral cartilage and/or the

intersection of the ULC and the LLC.

[0202] In another embodiment, a method comprises heating a section of nasal
valve cartilage to be re-shaped, applying a mechanical re-shaping force, and then
removing the heat. In some embodiments, the step of applying a mechanical re-shaping

force may occur before, during or after the step of applying heat.

[0203] In some embodiments, the method may further include the step of
inserting a re-shaping device into the nasal passageway after applying an energy or cryo-

therapy treatment. In such embodiments, a re-shaping device such as an external adhesive
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nasal strip (such as those described for example in US Patent 5,533,499 to Johnson or US
Patent 7,114,495 to Lockwood, the entirety of each of which is hereby incorporated by
reference) may be applied to the exterior of the nose after the treatment in order to allow
for long-term re-shaping of nasal valve structures as the treated tissues heal over time. In
alternative embodiments, a temporary internal re-shaping device (such as those taught in
U.S. Pat. No. 7,055,523 to Brown or U.S. Pat. No. 6,978,781 to Jordan, the entirety of
each of which is hereby incorporated by reference) may be placed in the nasal
passageway after treatment in order to allow for long-term re-shaping of nasal valve
structures as the treated tissues heal over time. In some embodiments, the dilating nasal

strips can be worn externally until healing occurs.

[0204] In alternative embodiments, internal and/or external re-shaping devices
may be used to re-shape a nasal valve section prior to the step of applying energy or cryo-
therapy treatments to targeted sections of the epithelial, soft tissue, mucosa, submucosa
and/or cartilage of the nose. In some embodiments, the energy or cryo-therapy treatment
may be configured to change the properties of treated tissues such that the tissues will
retain the modified shape within a very short time of the treatment. In alternative
embodiments, the treatment may be configured to re-shape nasal valve structures over

time as the tissue heals.

[0205] In some embodiments, a portion of the nose, the nasal valve and/or the
soft tissue and cartilage of the nasal valve may be reshaped using a re-shaping device and
then fixed into place. In some embodiments, such fixation may be achieved by injecting a
substance such as a glue, adhesive, bulking agent or a curable polymer into a region of
the nasal tissue adjacent the target area. Alternatively, such a fixation substance may be

applied to an external or internal surface of the nose.

[0206] In some embodiments, an injectable polymer may be injected into a
region of the nose, either below the skin on the exterior of the nose, or under the
epithelium of the interior of the nose. In some embodiments, an injectable polymer may
include a two-part mixture configured to polymerize and solidify through a purely
chemical process. One example of a suitable injectable two-part polymer material is

described in US Patent Application Publication 2010/0144996, the entirety of which is
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hereby incorporated by reference. In other embodiments, an injectable polymer may
require application of energy in order to cure, polymerize or solidify. A re-shaping device
may be used to modify the shape of the nasal valve before or after or during injection of a
polymer. In embodiments employing an energy-curable polymer, a re-shaping device
may include energy-delivery elements configured to deliver energy suitable for curing the

polymer to a desired degree of rigidity.

[0207] In another embodiment, the soft tissue of the upper lip under the nares
may be debulked or reshaped to reduce airflow resistance. In some embodiments, such
re-shaping of the upper lip soft tissue may be achieved by applying energy and/or
cryotherapy from an external and/or internal treatment element. In some embodiments,
the tissue of the upper lip under the nares may be compressed by an internal or external
device prior to or during application of the energy or cryo-therapy. For example, devices
such as those shown in FIGs. SA and 5B may be adapted for this purpose by providing

tissue-engaging clamp tips shaped for the purpose.

[0208] In another embodiment, the muscles of the nose and/or face are
stimulated to dilate the nasal valve area prior to or during application of other treatments
such as energy/cryo application or fixation treatments. In such embodiments, the muscles
to be treated may include the nasal dilator muscles (nasalis) the levetator labii, or other
facial muscles affecting the internal and/or external nasal valves. In some embodiments,
the targeted muscles may be stimulated by applying an electric current to contract the

muscles, mentally by the patient, or manually by the clinician.

[0209] In some embodiments, the muscles of the nose and/or face may also be
selectively deactivated through chemical, ablative, stimulatory, or mechanical means. For
example, muscles may be deactivated by temporarily or permanently paralyzing or
otherwise preventing the normal contraction of the muscle tissue. Chemical compounds
for deactivating muscle tissues may include botulinum toxin (aka “botox”), or others.
Ablative mechanisms for deactivating muscle tissue may include RF ablation, laser
ablation or others. Mechanical means of deactivating muscle tissues may include one or

more surgical incisions to sever targeted muscle tissue.
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[0210] In another embodiment, the tissue of the nasal valve may be reshaped
by applying energy to the internal and external walls of the nasal valve using a clamp like
device as illustrated for example in FIGs. SA and 5B. One arm of the clamp may provide
inward pressure to the external, skin side tissue covering the nasal valve and the other
side of the clamp may provide outward pressure to the mucosal tissue on the lateral wall

of the nasal airway above the ULC and LLC or both.

[0211] In some embodiments, energy may be applied to the skin of the nose to
effect a shrinkage of the skin, epidermis, dermis, subdermal, subcutaneous, tendon,
ligament, muscle, cartilage and/or cartilage tissue. The tissue shrinkage is intended to
result in a change of forces acting on the tissues of the nasal valve to improve airflow

through the nasal airway.

[0212] In another embodiment, the nasal valve tissue may be damaged or
stimulated by energy application, incisions, injections, compression, or other mechanical
or chemical actions. Following such damage, a device may be used on the tissue to mold
or shape the tissue of the valve during healing. In some embodiments, such a re-shaping
device may be temporarily placed or implanted inside or outside the patient's nose to hold

a desired shape while the patient's healing process progresses.

[0213] In another embodiment, the aesthetic appearance of the nose may be
adjusted by varying the device design and/or treatment procedure. The predicted post-
procedure appearance of the nose may be shown to the patient through manipulating the
nasal tissue to give a post procedure appearance approximation. The patient may then
decide if the predicted post procedure appearance of the face and nose is acceptable or if
the physician needs to change parameters of the device or procedure to produce an

appearance more acceptable to the patient.

[0214] In another embodiment, reduction of the negative pressure in the nasal
airway can be effected to reduce collapse of the structures of the nasal airway on
inspiration without changing a shape of the nasal valve. For example, this may be
accomplished by creating an air passage that allows flow of air directly into the site of

negative pressure. One example of this is creating a hole through the lateral wall of the
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nose allowing airflow from the exterior of the nose through the nasal wall and into the

nasal airway.

[0215] In another embodiment, energy, mechanical or chemical therapy may
be applied to the tissue of the nasal airway with the express purpose of changing the
properties of the extracellular matrix components to achieve a desired effect without

damaging the chondrocytes or other cells of the nasal airway tissue.

[0216] In some embodiments, devices (e.g., devices like those described with
respect to Figs. 9A-21B) may be used to provide tissue re-shaping/molding and to impart
energy to the nasal valve. The electrode may be placed in contact with the target nasal
valve tissue. The electrodes and molds may be moved to shape the tissue as necessary to
achieve improvement in nasal airway. The electrodes may be activated while the tissue is
deformed in the new shape to treat the tissue. The electrode may then be deactivated and

the device may be removed from the nasal valve area.

[0217] Figs. 30A-30D depict a method for using a device 900 similar to those
devices described above, including but not limited to Figs. 8A, 9B, 18, 22A-G, and 23 A-
G, to provide tissue re-shaping/molding and to impart energy to tissue near the nasal

valve.

[0218] The method may include identifying a patient who desires to improve
the airflow through their nasal passageways and/or who may benefit from an increase in a
cross-sectional area of the opening of the nasal valve. The patient may be positioned
either in an upright position (e.g., seated or standing) or be lying down. Local anesthesia
may be applied to an area near or surrounding the tissue to be treated. General anesthesia

may also be used.

[0219] Optionally, a positioning element, like that described herein, may be
used to measure a desired depth or angle of treatment. As described above, the
positioning element may be inserted to the desired depth of treatment and rotated to a
desired angle of treatment. Marks along the positioning element can indicate the desired
depth. Marks along the base of the shaft of the positioning element can indicate the
desired angle. The physician or other medical professional administering the treatment

can then insert the treatment device to the desired location. The physician may also

Page 66 of 309



assess any other characteristics relevant to the treatment of the patient’s nose that may
influence the manner of treatment. In some embodiments, a re-shaping element may be
used to manipulate the nasal tissue into a configuration allowing improved airflow; and
treatment may be performed while such a re-shaping element is maintaining the desired

configuration of the nasal tissue.

[0220] If the treatment device comprises a monopolar electrode or electrode
needles, a ground pad may be attached to the patient. The ground pad may be attached at
the patient’s torso, for example the shoulder or abdomen. Other locations are also
possible, such as the patient’s buttocks. Preferably, the point of attachment is a large,
fleshy area. After being attached, the ground pad may be plugged into a power source. If
the device is powered by a remote generator (e.g., RF generator), the device may then be

plugged into the generator.

[0221] Fig. 30A depicts the nose of a patient prior to insertion of the device.
As shown in Fig. 30B, the device is then inserted into a nostril of the patient. The
treatment element 802 of the device 800 may be positioned within the nasal airway,
adjacent to nasal tissue (e.g., upper lateral cartilage) to be treated. The treatment element
802 may be positioned so that the electrode is in contact with the tissue to be treated. The
device 800 (as shown in Fig. 30C) comprises multiple needle electrodes 804. The needle
electrodes 804 may be inserted so that they are penetrating or engaging tissue to be

treated.

[0222] The treatment element 802 may be used to deform the nasal tissue into
a desired shape by pressing a convex surface of the treatment element 802 against the
nasal tissue to be treated. Fig. 30C shows an internal view, from the nares, of the
treatment element 802 pushing against the upper lateral cartilage 806 of the nose,
deforming the upper lateral cartilage 806 and increasing the area of the opening of the
nasal valve 808. Fig. 30D depicts an external view of the treatment element 802
deforming the upper lateral cartilage 806. Even from the outside, the nose appears to be
bulging near the area to be treated. In some embodiments, the deformation required to
treat the nose is not visually detectable. A control input such as button 814 may be used

to activate the electrode and deliver energy (e.g., RF energy) to the tissue to be treated.
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[0223] In some embodiments, temperature of the area around the electrode
during treating is from about 30° C to about 90° C. In some embodiments, temperature of
the area around the electrode during treating is from about 40° C to about 80° C. In some
embodiments, temperature of the area around the electrode during treating is from about
50° C to about 70° C. In some embodiments, temperature of the area around the electrode
during treating is about 60° C. In some embodiments, for example during cryo-therapy,

temperature of the area around the electrode may be lower.

[0224] In some embodiments, treating the target tissue comprises treatment
for about 1s to about 3 minutes. In some embodiments, treating the target tissue
comprises treatment for about 10 s to about 2 minutes. In some embodiments, treating
the target tissue comprises treatment for about 15 s to about 1 minute. In some
embodiments, treating the target tissue comprises treatment for about 20 s to about 45 s.

In some embodiments, treating the target tissue comprises treatment for about 30 s.

[0225] In some embodiments, treating the target tissue comprises delivering
between about 1 and about 100 watts to the tissue. In some embodiments, treating the
target tissue comprises delivering between about 5 and about 75 watts to the tissue. In
some embodiments, treating the target tissue comprises delivering between about 10 and

about 50 watts to the tissue.

[0226] As shown in Figs. 30B and 30D, a thermocouple 812 may be provided
on the electrode (e.g., as described with reference to Figs. 22G and 27). In some
embodiments, more than one thermocouple may be provided. For example, in
embodiments comprising more than one electrode or electrode pair, each electrode or
electrode pair may comprise a thermocouple. The thermocouple 812 may monitor
temperature of the electrode and provide feedback to a control unit (e.g., control system
42 described with respect to Fig. 3). The control unit may use the data from the
thermocouple 812 to regulate temperature and auto-shutoff once treatment has been

achieved or in the case of an overly high temperature.

[0227] After treating the tissue, the device 800 may be removed from the
nostril. If a grounding pad is used, the grounding pad may be detached from the patient.
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[0228] In some embodiments, differential cooling mechanisms may be used to
treat the nasal valve using electrodes or other energy delivery elements while maintaining
a reduced temperature at the skin and/or mucosa. For example, devices like those
described with respect to Figs. 25A-27 or devices employing the differential cooling
mechanisms described with respect to Figs. 28A-28E may be used. The cooling system
may be activated. The device may then be inserted into the nose and placed in contact
with the nasal vale. The device may then be activated. Activation of the device may
cause an increase in the cartilage temperature while minimizing the temperature increase
in the skin and/or mucosa. The device may then be deactivated and removed from the

nose.

[0229] In some embodiments, devices may be used in which insulating
material is used to protect non-target tissue during energy delivery. In an embodiment, a
device comprises an electrode needle preferentially insulated on a portion of the needle.
The needle may be inserted into the cartilage so that the insulated portion is in contact
with the mucosa and/or the skin and the non-insulated portion is in contact with the
cartilage. The device may be activated, causing an increase in the cartilage temperature
while minimizing temperature increase in the skin and/or mucosa. The device may be

deactivated and removed from the nose.

[0230] Although this invention has been disclosed in the context of certain
preferred embodiments and examples, it will be understood by those skilled in the art that
the present invention extends beyond the specifically disclosed embodiments to other
alternative embodiments and/or uses of the invention and obvious modifications and
equivalents thereof. Thus, it is intended that the scope of the present invention herein
disclosed should not be limited by the particular disclosed embodiments described above,

but should be determined only by a fair reading of the claims that follow.
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What is Claimed is:

1. A method of treating a patient’s nasal airway by altering a structure, shape
or conformation of one or more nasal structures in an area of a nasal valve by applying a

treatment sufficient to modify, by reshaping, tissue at or adjacent to the nasal valve.

2. The method of claim 1, wherein the treatment is applied without a need for

a surgical incision or surgical implant.

3. The method of claim 1, wherein applying a treatment comprises applying
energy in a form selected from the group consisting of ultrasound, microwave, heat,

radiofrequency, electrical, light and laser.

4. The method of claim 1, wherein applying a treatment comprises injuring a

tissue to be re-shaped.

5. The method of claim 1, wherein applying a treatment comprises injecting

a polymerizing liquid.

6. The method of claim 1, wherein the altering a structure, shape or
conformation of one or more nasal structures in an area of a nasal valve is performed by

positioning an element within a nasal passageway.

7. The method of claim 6, wherein the element is used to simultaneously
mechanically alter the shape of the internal or external nasal valve and deliver energy to

tissue of the nose.

8. The method of claim 1 wherein applying a treatment comprises modifying
a nasal structure in a manner that increases a volumetric airflow rate of air flowing from
an exterior of the patient's body into the patient's nasopharynx without changing a shape
of an internal nasal valve, said modifying comprising modifying a mechanical property of

at least one nasal valve.

9. The method of claim 1, wherein applying a treatment comprises delivering

a cauterizing agent to nasal tissue to be treated.

10. A method of treating a patient’s nasal airway, the method comprising:
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positioning a treatment element within the nasal airway adjacent to nasal
tissue to be treated, wherein the treatment element comprises one or more
electrodes;

deforming the nasal tissue into a desired shape by pressing a surface of the
treatment element against the nasal tissue to be treated;

delivering radiofrequency (RF) energy to the one or more electrodes to
locally heat the nasal tissue, wherein delivering RF energy while deforming the
nasal tissue causes the nasal tissue to change shape; and

removing the treatment element from the nasal airway.

1. The method of claim 10, wherein delivering RF energy comprises
delivering RF energy to at least one of the nasal valve, tissue near the nasal valve, or

upper lateral cartilage tissue.

12. The method of claim 10, further comprising cooling nasal tissue to be
treated or tissue near the nasal tissue to be treated before, during, or after delivering RF

energy.

13. The method of claim 10, wherein delivering RF energy to the one or more
electrodes comprises:
measuring a temperature near the nasal tissue to be treated; and

adjusting a level of RF energy delivered to the tissue.

14. The method of claim 10, further comprising using a positioning element to

determine a desired position of the treatment element.

15. The method of claim 10, wherein delivering RF energy to the one or more

electrodes comprises delivering RF energy for about 15 seconds to about 1 minute.

16. The method of claim 10, wherein delivering RF energy to the one or more
electrodes comprises heating an area of tissue surrounding the one or more electrodes to a

temperature of about 50° C to about 70° C.

17. The method of claim 10, wherein deforming the nasal tissue into a desired
shape and delivering RF energy to the one or more electrodes causes stress relaxation in

the nasal tissue without weakening the tissue.
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18. The method of claim 10, wherein the nasal tissue maintains the desired

shape after cooling.

19. The method of claim 10, wherein the surface of the treatment element is

convex.
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METHODS AND DEVICES TO TREAT NASAL AIRWAYS
Abstract
Methods and devices for treating nasal airways are provided. Such devices and methods
may improve airflow through an internal and/or external nasal valve, and comprise the use
of mechanical re-shaping, energy application and other treatments to modify the shape,
structure, and/or air flow characteristics of an internal nasal valve, an external nasal valve or

other nasal airways.
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International Application Number:
Confirmation Number: 8561

Title of Invention:

METHODS AND DEVICES TO TREAT NASAL AIRWAYS

First Named Inventor/Applicant Name:

Scott J. Wolf

Customer Number:

20995

Filer:

Madhavi Patankar/ThuyQuyen Nguyen

Filer Authorized By:

Madhavi Patankar

Attorney Docket Number: AERIN.001A2
Receipt Date: 13-JUN-2012
Filing Date:
Time Stamp: 17:48:45

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:

D t " . File Size(Byt Multi P
ocumen Document Description File Name ile Size( y es)/ u I. . ages
Number Message Digest | Part/.zip| (ifappl.)

2012-06-13_ADS_AERIN-001A2 895451
1 Application Data Sheet T odf no 5
.p 6f9b68f722475¢d597848aacda27821adddl
f85¢
Warnings:

Information:
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T 3450776
5 2012-06-13_Specification_AERI e 68
N-001A2.pdf y
6759a325d8da637037993d8d2be63d %09
993a32
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 64
Claims 65 67
Abstract 68 68
Warnings:

Information:

. o . 3437206

Drawings-only black and white line 2102-06-13_Drawings_AERIN-0
3 R no 43
drawings 01A2.pdf
941f285340a4ec679a27aedca6839d6197¢8|
8c07
Warnings:
Information:
Total Files Size (in bytes); 7783433

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Page 118 of 309




UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/495,844 06/13/2012 Scott J. Wolf AERIN.001A2
CONFIRMATION NO. 8561
20995 FORMALITIES LETTER

KNOBBE MARTENS OLSON & BEAR LLP

2040 MAIN STREET IR0

FOURTEENTH FLOOR
IRVINE, CA 92614

‘(‘)000005506220

YN

Date Mailed: 06/29/2012

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)

Filing Date Granted
Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

+ The statutory basic filing fee is missing.

Applicant must submit $380 to complete the basic filing fee for a non-small entity. If appropriate, applicant may

make a written assertion of entitlement to small entity status and pay the small entity filing fee (37 CFR 1.27).
+ The oath or declaration is missing.

A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above
Appilication Number and Filing Date, is required.

Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63

signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest,
is required.

The applicant needs to satisfy supplemental fees problems indicated below.
The required item(s) identified below must be timely submitted to avoid abandonment:

« A surcharge (for late submission of filing fee, search fee, examination fee or oath or declaration) as set forth in
37 CFR 1.16(f) of $130 for a non-small entity, must be submitted.

SUMMARY OF FEES DUE:

Total fee(s) required within TWO MONTHS from the date of this Notice is $1380 for a non-small entity
+ $380 Statutory basic filing fee.
+ $130 Surcharge.
» The application search fee has not been paid. Applicant must submit $620 to complete the search fee.

» The application examination fee has not been paid. Applicant must submit $250 to complete the examination
fee for a non-small entity.
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Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserlL ocalEPF .html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http.//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/tnguyen/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 2 of 2

Page 120 of 309



PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 13/495,844
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 380
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 620
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 250
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 19 minus 20= OR |« 60 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 2 minus 3 = x 250 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1250
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
13/495,844 06/13/2012 3771 0.00 AERIN.O01A2 19 2
CONFIRMATION NO. 8561
20995 FILING RECEIPT
KNOBBE MARTENS OLSON & BEAR LLP
2040 MAIN STREET RO ORI
000000055062200

FOURTEENTH FLOOR
IRVINE, CA 92614

Date Mailed: 06/29/2012

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)

Scott J. Wolf, Menlo Park, CA;

Andrew Frazier, Sunnyvale, CA;
Assignment For Published Patent Application

AERIN MEDICAL, INC., Menlo Park, CA
Power of Attorney: None

Domestic Priority data as claimed by applicant
This appln claims benefit of 61/496,930 06/14/2011
and claims benefit of 61/603,864 02/27/2012

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 06/26/2012

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/495,844

Projected Publication Date: To Be Determined - pending completion of Missing Parts
Non-Publication Request: No

Early Publication Request: No

page 1 of 3

Page 122 of 309



Title

METHODS AND DEVICES TO TREAT NASAL AIRWAYS
Preliminary Class

128

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage, facilitate, and accelerate business investment. To learn more about why the USA is the best

country in the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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Docket No.:  AERIN.001A2 August 28, 2012
Page 1 of 1

Please Direct All Correspondence to Customer Number 20,995

RESPONSE TO FORMALITIES NOTICE

Applicant ~ :  Scott J. Wolf, et al.

App.No  : 13/495 844

Filed : June 13, 2012

For . METHODS AND DEVICES TO
TREAT NASAL AIRWAYS

Art Unit o 3771

Conf. No . 8561

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

The above-captioned application was filed without a Declaration and/or filing fees.
Enclosed in compliance with 37 CFR 1.53(b) are the following.

(X) A Declaration in 2 pages.
(X) A Notice to File Missing Parts dated June 29, 2012.

(X)  Fees will be paid via EFS Web. Extension of time is requested by payment of any
extension fee.

The Commissioner is hereby authorized to charge any additional fees which may be
required, now or in the future, or credit any overpayment, to Account No. 11-1410.

/Madhavi Patankar/
Madhavi S. Patankar
Registration No. 66,793
Attorney of Record
Customer No. 20,995
(415) 954-4114

13861288 ra
082712
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/495,844 06/13/2012 Scott J. Wolf AERIN.001A2
CONFIRMATION NO. 8561
20995 FORMALITIES LETTER

KNOBBE MARTENS OLSON & BEAR LLP

2040 MAIN STREET IR0

FOURTEENTH FLOOR
IRVINE, CA 92614

‘(‘)000005506220

YN

Date Mailed: 06/29/2012

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)

Filing Date Granted
Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied
by the extension fee under the provisions of 37 CFR 1.136(a).

+ The statutory basic filing fee is missing.

Applicant must submit $380 to complete the basic filing fee for a non-small entity. If appropriate, applicant may

make a written assertion of entitlement to small entity status and pay the small entity filing fee (37 CFR 1.27).
+ The oath or declaration is missing.

A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above
Appilication Number and Filing Date, is required.

Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63

signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest,
is required.

The applicant needs to satisfy supplemental fees problems indicated below.
The required item(s) identified below must be timely submitted to avoid abandonment:

« A surcharge (for late submission of filing fee, search fee, examination fee or oath or declaration) as set forth in
37 CFR 1.16(f) of $130 for a non-small entity, must be submitted.

SUMMARY OF FEES DUE:

Total fee(s) required within TWO MONTHS from the date of this Notice is $1380 for a non-small entity
+ $380 Statutory basic filing fee.
+ $130 Surcharge.
» The application search fee has not been paid. Applicant must submit $620 to complete the search fee.

» The application examination fee has not been paid. Applicant must submit $250 to complete the examination
fee for a non-small entity.
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Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserlL ocalEPF .html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http.//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/tnguyen/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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DECLARATION FOR UTILITY OR DESIGN APPLICATION
UNDER 37 CFR 1.63

Docket No.: AERIN.001A2 Page 1 of 2
Title: METHODS AND DEVICES TO TREAT NASAL AIRWAYS
Inventors: Scott J. Wolf and Andrew Frazier

Please Direct All Correspondence to Customer Number 20,995

This Declaration is directed to the invention described in the application that:

Was filed as Application No. 13/495,844 filed on June 13, 2012

As a below named inventor:

I believe the inventor(s) named below to be the original and first inventor(s) of the
subject matter which is described and claimed and for which a patent is sought;

I have reviewed and understand the contents of the above-identified application,
including the claims, and any amendment filed herewith or identified above;

I acknowledge the duty to disclose information which is material to patentability as
defined in 37 CFR 1.56;

The application was originally filed with an Application Data Sheet (ADS). The ADS
sets forth any applicable Foreign Priority Claims under 35 USC § 119, and sets forth the full
mailing address and residence of each inventor whose signature appears below as allowed under
37 CFR 1.63(c). The ADS also sets forth any Domestic Priority Claims under 35 USC §§
119(e), 120, 121, and 365.

I hereby declare that all statements made herein of my own knowledge are true and that
all statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States
Code and that such willful, false statements may jeopardize the validity of the application or any
patent issued thereon.

Full name of first inventor: Scott J. Wolf

Signature: jO % % Date: 7n7n2
L/

Citizenship: U.S.
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DECLARATION FOR UTILITY OR DESIGN APPLICATION
UNDER 37 CFR 1.63

Docket No.: AERIN.001A2 Page 2 of 2
Title: METHODS AND DEVICES TO TREAT NASAL AIRWAYS
Inventors: Scott J. Wolf and Andrew Frazier

Please Direct All Correspondence to Customer Number 20,995

Full name of second inventor: Andrew Frazier

Signature: %g‘\, Date: %’/ / ‘/ ,/ |-
Citizenship: U.S.

Send Correspondence To:
KNOBBE, MARTENS, OLSON & BEAR, LLP
Customer No. 20,995

13449715_1
061312
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Electronic Patent Application Fee Transmittal

Application Number:

13495844

Filing Date:

13-Jun-2012

Title of Invention:

METHODS AND DEVICES TO TREAT NASAL AIRWAYS

First Named Inventor/Applicant Name:

Scott J. Wolf

Filer:

Madhavi Patankar

Attorney Docket Number: AERIN.001A2
Filed as Large Entity
Utility under 35 USC 111(a) Filing Fees
Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Utility application filing 1011 1 380 380
Utility Search Fee 1111 1 620 620
Utility Examination Fee 1311 1 250 250
Pages:
Claims:
Miscellaneous-Filing:
Late filing fee for oath or declaration 1051 1 130 130

Petition:
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Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1380
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Electronic Acknowledgement Receipt

EFSID: 13609018
Application Number: 13495844
International Application Number:
Confirmation Number: 8561

Title of Invention:

METHODS AND DEVICES TO TREAT NASAL AIRWAYS

First Named Inventor/Applicant Name:

Scott J. Wolf

Customer Number:

20995

Filer:

Madhavi Patankar/Adriana Perez

Filer Authorized By:

Madhavi Patankar

Attorney Docket Number: AERIN.001A2
Receipt Date: 28-AUG-2012
Filing Date: 13-JUN-2012

Time Stamp: 18:04:39

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $1380

RAM confirmation Number 5068
Deposit Account 111410

Authorized User

KNOBBE MARTENS OLSON AND BEAR

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
] ] 28445
1 Applicant Response to Pre-Exam MP_Transmittal-AERIN_OOTA2. o 1
Formalities Notice pdf
a059ecf266ed70f07da70fb61c05ee5¢542bj
5244
Warnings:
Information:
] o ] 70389
5 Applicant Response to Pre-Exam Copy_Missing_Parts_Notice- o 5
Formalities Notice AERIN_001A2.pdf
fd9117e6252616452686518fa10a9a9931¢!
Warnings:
Information:
72005
3 QOath or Declaration filed Declaration-AERIN_001A2.pdf no 2
2b9c48927d96a0eea2f5927¢193c140d8ee
10d2f
Warnings:
Information:
36976
4 Fee Worksheet (SB06) fee-info.pdf no 2
15fab2f3fd 13¢82b9cb3c88fa95c08eead474]
154
Warnings:
Information:
Total Files Size (in bytes); 207815

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
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METHOD AND SYSTEM FOR TREATMENT OF INTERNAL NASAL VALVES

FIELD OF THE INVENTION
[001] The invention relates to methods for non-surgically introducing an injectable material
into the nasal valve of a patient. The invention further relates to providing a non-surgical

system for treatment of nasal valve collapse.

BACKGROUND OF THE INVENTION
[002] The internal nasal valve is the narrowest point in the nasal airway and is the
controlling point that regulates inspiration flow. A large percentage of inspiratory resistance
is attributable to internal nasal valve function. Collapse of one or both internal nasal valves is
a common cause of nasal airway obstruction, because of its narrowness, and may lead to
difficulty in respiration and snoring. Internal nasal valve collapse can be a consequence of
previous surgery, trauma, aging, or primary weakness of the upper lateral cartilage and is

often symptomatic and debilitating.

[003] Methods of correcting internal nasal valve collapse are typically focused on

repositioning the upper lateral cartilage or adding structural grafts to support the lateral wall
of the nose. The most frequent methods used surgically correct internal nasal valve collapse
and involve the use of spreader grafts placed between the upper lateral cartilage and septum.
Spreader grafts function by repositioning the upper lateral cartilage in a lateralized position,

and by adding width to the middle nasal vault.

[004] Spreader grafts are designed to lateralize the upper lateral cartilage by the width of the
graft, thereby increasing the cross-sectional area of the nasal valve. Commonly, septal
cartilage is harvested and shaped into spreader grafts. If the septum is unavailable, conchal
cartilage or Medpor may be used. The grafis are placed in a sub-mucosal pocket between the
septﬁm and the upper lateral cartilage. However, spreader graft techniques are associated
with complications because the nasal mucosa may be disrupted leading to web formation and
further valve stenosis. In addition, surgery may be prolonged in order to perform final
trimming to remove any sharp edges that may be visible or palpable resulting in added

trauma to a patient’s implant area.
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[005] Other surgical rhinoplasty techniques of internal nasal valve repair include suture-
suspension and flaring techniques, butterfly grafts, and alar batten grafts, as well as
septoplasty, turbinoplasty, and aperture widening. Each of the techniques are invasive
surgical techniques that are costly and involve a degree of morbidity. In addition, the

invasive surgical techniques may require hospital stays and involve long recoveries.

[006] Methods and systems for repairing internal nasal valves including internal nasal valve
collapse are desirable that eliminate invasive surgical techniques in order to reduce

morbidity, eliminate hospital stays, and shorten recovery periods.

BRIEF SUMMARY OF THE INVENTION
[007] Objects of the present invention include providing a method and system for ireating
internal nasal valve collapse. According to the present invention, this is achieved by non-
surgical treatment. Treatment of the internal nasal valve includes injecting a biomaterial
filler into the internal nasal valve of the patient. The injected biomaterial filler in the internal

nasal valve, according to the invention, causes an increase in an internal nasal valve angle.

[008] In certain embodiments, the increase in internal nasal valve angle is effected by the
biomaterial filler displacing the upper lateral cartilage portion laterally away from the septal

cartilage portion of the internal nasal valve.

[009] In another embodiment, the biomaterial filler is injected into a junction of an upper
lateral cartilage portion and a septum cartilage portion of the internal nasal valve. The

biomaterial filler may be a gel cartilage matrix, for example.

[010] In another embodiment, the treatment method includes inserting an injection device to
an end point of the internal nasal valve and injecting the biomaterial filler at the end point and

along an injection device withdrawing path up to a point of injection external to the patient.
[011] In one embodiment, treatment includes injecting at least one 0.05 ml aliquot of

biomaterial filler. Alternatively, a plurality of 0.05 ml aliquots of biomaterial filler at a

plurality of positions of the internal nasal valve.
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[012] In one embodiment, the treatment method may include increasing a patient’s internal
nasal valve angle so that the treatment results in a 10-15 degree internal nasal valve angle.
[013] The treatment method, according to embodiments of the invention, may be used to

treat, nasal snoring, sleep apnea, and/or internal nasal valve collapse.

[014] In another embodiment, a system for non-surgically treating an internal nasal valve of
a patient includes a control syringe; and a 2-inch, 25 gauge thin-thin wall short bevel needle.
The needle including a 10-20 degree bend at the terminal portion of the needle about 0.25

inches from the terminal end; and a hub for fluidly coupling to the control syringe.

[015] In another embodiment, the control syringe is a 1.0 cc control syringe. Alternatively,

the control syringe is a 0.3 cc control syringe.

[016] The needle, according to an embodiment of the invention includes a 15 degree bend at
the terminal portion of the needle about 0.25 inches from the terminal end. According to a
further embodiment, the needle may include a straight needle fluidly coupled to a hub, the
straight needle capable of fluidly coupling to the 2-inch needle, and the hub capable of fluidly
coupling to the control syringe. According to certain embodiments of the invention, the

needle may be stainless steel or polypropylene.

[017] In another embodiment the system for treating internal nasal valves includes a pre-
loaded syringe with a biomaterial filler. In one embodiment, the biomaterial filler is a gel
cartilage matrix. In another embodiment, the biomaterial filler is a calcium hydroxylapatite

gel.

BRIFF DESCRIPTION OF THE DRAWINGS
[018] The invention will now be described by way of describing exemplary embodiments,

including preferred embodiments, with reference to the accompanying Figures.

[019] Fig. 1 depicts a cross-sectional view of the internal nasal valve portion of the nose in

which embodiments of the present invention may be performed.

[020] Fig. 2 depicts an intranasal injection systém for treating internal nasal valve collapse

in accordance with an embodiment of the invention.
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DETAILED DESCRIPTION OF THE INVENTION

[021] Methods and systems for non-surgically treating a patient’s internal nasal valve are
disclosed. The internal nasal valve is made up of the junction of the upper lateral cartilage
and dorsal septum which forms an angle typically considered normal in the range of 9-15
degrees. An internal nasal valve angle of approximately 10 degrees or less may be a factor
contributing to nasal snoring or sleep apnea in a patient. Sleep apnea is occurs when a
person stops breathing during sleep. Apnea is common among people who snore and/or in
people who have anatomical abnormalities such as internal nasal valve collapse due to
increased nasal resistance. Treating a patient’s internal nasal valve non-surgically involves
injecting a material along a patient’s internal nasal valve in order to reverse collapse of the
patient’s internal nasal valve. The treatment thereby allowing opening of one or both nasal

passages of a patient and/or reducing or eliminating snoring in a patient.

[022] Methods and systems of the present invention include the use of biomaterial fillers in
the nose as an effective injectable spreader graft to treat internal nose valve collapse.
Biomaterial fillers may include a gel cartilage matrix or calcium hydroxylapatite (CalLA)
filler material . CaHA material includes Radiesse manufactured by Bioform, Inc., which is a
sterile, latex-free, cohesive material composed of CaHA microspheres having similar
constituents as bone and teeth. Biomaterial used in embodiments of the present invention are

injectable through a needle.

[023] According to one embodiment, CaHA gel may be injected into a bilateral internal
nose valve-collapsed patient’s sub-mucoperichondrial plane at the junction of the patient’s
upper lateral cartilage and septum. In another embodiment, a gel cartilage matrix may be
injected into one or both sides of an internal nasal valve collapsed patient’s sub-mucosal
plane at the junction of the patient’s upper lateral cartilage and septum, and at locations

posterior to the junction as needed.
[024] Fig. 1 depicts a cross-sectional view of the internal nasal valve portion of the nose 100

in which embodiments of the present invention may be performed. Cross-sectional view of

nose 100 includes skin 101, septum cartilage 102, mucosa 103, upper lateral cartilage 104,
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and an internal nasal valve apex 105. According to an embodiment of the invention, gel
cartilage matrix is injected at the apex 105 of the internal nasal valve and at points just under
it (posterior) using spreader graft injection needle 202. Injection of the gel cartilage matrix at
the apex 105 moves upper lateral cartilage 104 laterally away from septum cartilage 102.

The amount of gel cartilage matrix injected into nose 101 is determined by the collapsed
internal nasal valve angle before treatment and the desired internal nasal valve angle.
Treatment of nasal valve collapse may further include injecting biomaterial back to the nasal

bone (not shown).

[025] The right side of nose 100 in Fig. 1 depicts a cross-sectional pre-treatment view, and
the left side of nose 100 depicts a post-treatment view using a treatment method according to
an embodiment of the invention. On the right side of nose 100 the upper lateral cartilage 104
is seen curving inward toward the nasal septum 102. The arrow on the right side of nose 100
indicates the apex 105 of the right side of the patient’s nose where injection of biomaterial
filler may take place, using a methods according to embodiments of the invention. For
example, apex 105 may correspond with the junction between the septum and the upper
lateral cartilage. The left side of nose 100 is shown with injected biomaterial filler serving as
an injected spreader graft 106. The biomaterial filler serving as an injected spreader graft 106
moves upper lateral cartilage 104 laterally away from septum 102 resulting in a an increased
internal nasal valve angle and a stiffening of upper lateral cartilage 202. In some
embodiments, the post-treatment internal nasal valve angle is 10-15 degrees. However, small
increases in internal nasal valve angle will decrease nasal valve resistance, and in some cases

dramatically.

(026] In another embodiment of the present invention, biomaterial filler, such as CaHA gel,
is injected in small aliquots, e.g., 0.05 ml aliquots, at points along the upper lateral cartilage
and septum junction in order to produce a stiff scaffolding effect similar to surgically placed
septal or conchal cartilage grafting. The injections may be performed three times along the
junction between the dorsal septum and upper lateral cartilage, for example. After each of
the three 0.05cc CaHA injections, which may be performed on one or both sides of the
internal nasal valve, the upper lateral cartilage may move laterally away from the nasal
septum and become less flaccid, resulting in a wider valve angle and an improvement in

airflow corresponding to the increased internal nose valve angle.
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[027] In another embodiment of the present invention, the end point for CaHA injection into
an internal nasal valve is upon the cantilever effect of the CAHA graft resulting in the
stiffening of the upper lateral cartilage sufficient to produce minimal collapse of the internal

nasal valve during inspiration with manual contralateral nostril occlusion.

[028] Internal nasal valve collapse treatment procedures may be performed undér local or
topical anesthetic in a non-surgical setting. For example, a topical anesthetic on a cotton ball
may be applied to a patient’s nose for 10 minutes before injection of the biomaterial filler.
This allows local or topical anesthetics to be titrated to effect applying or injecting only what

is needed for symptomatic relief of nasal obstruction.

[029] In another embodiment of the present invention, a system for treating internal nasal
valve collapse involves providing CaHA in a single, sterile, pre-filled, 0.3-cc syringe.
Alternatively, the system may include a 1.0-cc syringe. Such syringes may be obtained
through Bioform Inc. A speculum may be used in order to displace the ala and superior
medial aspect of the upper lateral cartilage away from the dorsal septum. Once the junction
is exposed, CaHA may be injected with a 25 gauge needle. For example the injection may
include introducing three 0.05ml aliquots (totaling 0.15cc) into the sub-mucoperichondrial
plane at the junction between the dorsal septum and upper lateral cartilage. Alternatively,
small aliquots of biomaterial filler may be injected into the sub-mucosal plane. The injection
device used for the injection of biomaterial filler, according to embodiments of the invention,
may include any type of control syringe capable of holding biomaterial filler, and may
include any type of needle suitable for introducing biomaterial filler into the internal nasal
valve of the nose, such as a 23 gauge 1.5” needle, in order to increase the internal nasal valve

angle.

[030] In yet another embodiment of the present invention, and in accordance with Fig. 2, an
intranasal injection system 200 for treating internal nasal valve collapse in accordance with
an embodiment of the invention is depicted. The system 200 includes a 1.0 cc control syringe
201, a 2-inch, 25 gauge thin wall short bevel needle having about a 15 degree upward curve
at the terminal end 202 (2-inch needle). An intranasal injection system 200 may be used as a
spreader graft injection system where the 1.0 cc control syringe is pre-loaded with
biomaterial filler, such as CaHA, and the 2-inch needle 202 being configured for injecting

into the junction between the upper lateral cartilage and the septum. The 2-inch needle may
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be, 25 gauge thin wall 204 needle having a short bevel 205. The thin wall needle may
include an inner diameter of 0.012”, and an outer diameter of 0.020”. A 1.75 inch portion
206 of the needle extends straight from a needle hub 207. Hub 207 may be metal or
polypropylene. At the end of the 1.75 inch portion 206 nearest the short bevel point 205, the
needle is curved or bent at about a 15 degree angle such that the 0.25 inch terminal portion
208 of the needle points at about a 15 degree angle with respect to the 1.75 inch portion. The
terminal end of the needle includes the short bevel facing upwards, such that when the 1.75
inch portion of the needle is horizontal, the 15 degree angle 0.25 inch portion of the needle is
pointed upward, and the bevel facing inward. The slight curve to the needle enables easier
access to internal valve over different points of the upper lateral cartilage-septal junction of
the nose. The curve may provide for precise localization of the apex and points posterior at
the junction of the upper lateral cartilage and septum. In addition to the 2 inch curved needle,
a straight needle having a hub (not shown) may be inserted into the hub of the 2-inch needle
thereby providing fluid coupling between the two needles. The hub of the second necdle may
also be fluidly coupled to the injection device, such as 1 cc control syringe 201. The straight

needle may include a metal or polypropylene hub.

[031] Methods using the system depicted in Fig. 2 include, for example, advancing the 2-
inch needle 202 toward the osseocartilaginous junction from the apex and injecting CaHA
while withdrawing the needle making the upper lateral cartilage more rigid at the septal
junction. The final injection placed at the apex of the internal nasal valve, results in the upper
lateral cartilage being displaced laterally away from the septum, causing a widening of the
valve angle, and improving patency. In another embodiment of the invention, a series of two
0.05 cc CaHA aliquots may be injected to provide internal nasal valve patency. Compared to
surgical placement of spreader grafts that extend from the osseocartilaginous junction to the
internal nasal valve, some injectable spreader grafts may be shortened and injected at the
apex of the internal nasal valve junction where the cantilever effect appears to be maximized,

thereby improving nasal airway patency with a shorter injectable spreader graft.

[032] Treatment of internal nasal valve collapse using the methods described above can
provide long-term relief from nasal obstruction due to internal nasal valve collapse. In some
instances the method may result in relief for at least 8 months. However, the example of 8
months of relief from nasal obstruction is not limiting, and treatment of internal nasal valve

collapse may be effective for more than 8 months.
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[033] Methods and systems described above may result in significantly butiressing the
upper lateral cartilage and stabilize valve patency. This is because biomaterial filler such as
CaHA injected into the internal nasal valve acts as a buttress and stiffens the valve, thereby

preventing collapse with inspiration, especially in people with inherently weak cartilages.

[034] In the foregoing description, embodiments of the invention, including preferred
embodiments, have been presented for the purpose of illustration and description. They are
not intended to be exhaustive or to limit the invention to the precise form disclosed. Obvious
modifications or variations are possible in light of the above teachings. The embodiments
were chosen and described to provide the best illustration of the principals of the invention
and its practical application, and to enable one of ordinary skill in the art to utilize the
invention in various embodiments and with various modifications as are suited to the
particular use contemplated. All such modifications and variations are within the scope of the
invention as determined by the appended claims when interpreted in accordance with the

breadth they are fairly, legally, and equitably entitled.

Page 148 of 309



WO 2007/037895 PCT/US2006/033739

CLAIMS
1. A method for non-surgically treating an internal nasal valve of a patient comprising,
injecting a biomaterial filler into the internal nasal valve of the patient, wherein the injected

biomaterial filler in the internal nasal valve increases an internal nasal valve angle.

2. The method of claim 1, wherein the increase in internal nasal valve angle results in a

10-15 degree internal nasal valve angle.

3. The method of claim 1, wherein the biomaterial filler is injected into a junction of an

upper lateral cartilage portion and a septum cartilage portion of the internal nasal valve.

4, The methed of claim 3, wherein the increase in internal nasal valve angle is effected
by the biomaterial filler displacing the upper lateral cartilage portion laterally away from the

septal cartilage portion of the internal nasal valve.

5. The method of claim 1, wherein injecting biomaterial filler is for treatment of internal

nasal valve collapse.

6. The method of claim 1, wherein injecting biomaterial filler is for treatment of sleep

apnea.

7. The method of claim 1, wherein injecting biomaterial filler is for treatment of nasal

snoring,.

8. The methed of claim 1, wherein injecting comprises injecting at least one 0.05 ml

aliquot of biomaterial filler.

9. The method of claim 1, wherein injecting comprises injecting a plurality of 0.05 ml

aliquots of biomaterial filler at a plurality of positions of the internal nasal valve.
10. The method of claim 1, wherein injecting comprises inserting an injection device to

an end point of the internal nasal valve and injecting the biomaterial filler at the end point and

along an injection device withdrawing path up to a point of injection external to the patient.
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11. The method of claim 1, wherein the biomaterial filler is a gel cartilage matrix.

12. A system for non-surgically treating an internal nasal valve of a patient comprising:
a control syringe; and
a 2-inch, 25 gauge thin-thin wall short bevel needle, wherein the needle comprises:

a 10-20 degree bend at the terminal portion of the needle about 0.25 inches from the
terminal end; and

a hub for fluidly coupling to the control syringe.

13. The system of claim 12, wherein the control syringe is a 1.0 cc control syringe.
14, The system of claim 12, wherein the control syringe is a 0.3 cc control syringe.
15. The system of claim 12, wherein the needle comprises a 15 degree bend at the

terminal portion of the needle about 0.25 inches from the terminal end.

16. The system of claim 12, further comprising a straight needle fluidly coupled to a hub,
the straight needle capable of fluidly coupling to the 2-inch needle, and the hub capable of
fluidly coupling to the control syringe.

17. The system of claim 12, wherein the needle is stainless steel.
18. The systerh of claim 12, wherein the hub is stainless steel.
19. The system of claim 12, wherein the control syringe is pre-loaded with a biomaterial
filler.
20. The system of claim 19, wherein the biomaterial filler is a gel cartilage matrix.
21. The system of claim 19, wherein the biomaterial filler is a calcium hydroxylapatite
gel.
10
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Devices and Methods to Treat Nasal Passages

CROSS-REFERENCE TO RELATED APPLICATION
This application claims priority to U.S. Patent Application No. 60/800,573 filed
on May 15, 2006 and entitled “Delivery of Nasal Implants,” the entire contents of which

is incorporated herein by reference.

TECHNICAL FIELD
This document relates to delivering materials or devices for treatment of nasal

tissue.

BACKGROUND

Upper airway obstruction (e.g., snoring, sleep apnea, nasal breathing disorders,
and the like) may occur as a result of obstructive anatomic elements located in the oral
cavity, oropharynx, nasal cavity, nasopharynx, hypopharynx, or larynx. Common sites of
obstruction include the tongue, the soft palate, and the nasal cavity. Snoring may result
from vibrations of any one of a number of surfaces or structures of the pharynx, such as
the soft palate, tongue base, or pharyngeal walls. Sleep apnea may result from partial or
complete collapse of the upper airway and pharyngeal walls during sleep. Both snoring
and obstructive sleep apnea may be exacerbated by a variety of anatomical findings in the
nasal cavity.

Upper airway obstruction has been treated with a number of different therapies,
such as the implantation of stiffening devices into the soft palate to improve airflow
through the pharynx. These stiffening implants may act to change airtflow patterns and
alleviate some airway obstructions. Other techniques have focused on the tongue base in
an effort to stiffen it or to reduce its size. A multitude of surgical techniques are available
for the treatment of nasal obstruction, and there are a limited few minimally invasive
techniques for the treatment of nasal obstruction.

Nasal obstruction most commonly occurs in isolation, but may also be associated
with snoring and sleep apnea. The vast majority of techniques available for the treatment
of nasal obstruction include surgical procedures in which a scalpel is used to incise the

patient’s nasal tissue for access to the nose. Subsequently, strengthening techniques
1
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through tissue rearrangement and suture reinforcement may be used to improve a
patient’s nasal airflow. Additional techniques are available in which an incision is made
and implants of various materials are placed to help strengthen the walls of the nose.
After a nasal implant is inserted, the surgical incision may be closed in a standard
fashion. Many techniques for improving nasal obstruction involve surgical intervention
in the form of septoplasty, septorhinoplasty, nasal reconstruction, nasal vestibular stenosis
rcpair, nasal valve collapsc repair, or other surgerics which require incisions. Surgically
placcd implants may fail when the implant is improperly positioncd or if the body rcjects
thc matcrial. For cxample, when the implant device is not placed in a suitable tissuc
plane, the implant may either extrude through the mucosal membrane surface (functional

failure) or be visible on the dermal surface (cosmetic failure).

SUMMARY

Some embodiments of a nasal implant delivery system may provide minimally
invasive insertion of one or more implants in suitable tissue planes of the nasal rim, the
lateral nasal wall, the nasal septum, the columella, or all of these areas. Such a delivery
system may be minimally invasive in that it does not require a surgical intervention or a
scalpel incision that cuts a portion of the nasal tissue. Rather, in some embodiments, the
nasal implant delivery system may include a needle or other cannula device having a
curvature at the distal portion adapted to penectrate into a targeted tissue plane in the nasal
rim, the lateral nasal wall, the nasal septum, or the columella.

In some embodiments, a nasal implant delivery system may include a delivery
cannula having a distal portion, a proximal portion, and a lumen extending therebetween.
The delivery system may also include a handle member coupled with the delivery
cannula. The handle member may extend at least partially downward from the proximal
portion of delivery cannula. The delivery system may also include an actuation member
movably disposed in the lumen. The actuation member can include a distal surface to at
least partially engage an implant device when the implant device is disposed in the
lumen. The distal portion of the delivery cannula may include a curved section extending
at least partially upward and generally away from the handle member that extends at least

partially downward.
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In one aspect, the curved section of the distal portion of the delivery cannula may
be penetrable into a tissue plane of a nasal rim. For example, the curved section of the
delivery cannula may extend in a generally arcuate shape toward the upward direction.

In another aspect, the curved section of the distal portion of the delivery cannula
may be penetrable into a tissue plane of a lateral nasal wall. For example, the curved
section of the delivery cannula may include a first curve that extends at least partially
upward and a sccond curvce that cxtends in a gencrally longitudinal dircction toward a
distal tip of the dclivery cannula.

In particular cmbodiments, a nasal implant dclivery system may includc a
delivery cannula including a distal portion, a proximal portion, and a lumen extending
therebetween. At least a section of the proximal portion may extend in longitudinal
direction along a central axis. The distal portion of the delivery cannula may include a
curved section that extends in an at least partially lateral direction away from the central
axis and may include a port to deliver a nasal implant. The system may further include
an actuation member movable disposed in the lumen. The actuation member may include
a distal surface to at least partially engage the nasal implant when the implant is disposed
in the lumen. Also, the system may include a handle member coupled with the delivery
cannula to manipulate the position of the distal portion relative to a targeted site. The
handle member may be coupled to a hand-adjustable switch to cause the actuation
member to move in the lumen.

In other embodiments, a nasal implant delivery system may include a delivery
cannula having a distal portion, a proximal portion, and at least one lumen extending
therebetween. At least a section of the proximal portion may extend in longitudinal
direction along a central axis. The distal portion of the delivery cannula may include a
curved section that extends in an at least partially lateral direction away from the central
axis and may also include a port in communication with the at least one lumen to deploy
a nasal implant material. The system may further include a fluid reservoir in fluid
communication with the at least one lumen. The fluid reservoir may contain a polymer
material in a generally non-rigid state. The system may also include an actuation member

to deploy the polymer material from the distal portion of the delivery cannula and to a
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targeted nasal tissue plane. The polymer material can transition to a resilient state when
deployed from the distal portion.

In some embodiments, a delivery system for a nasal rigidity supplement may
include a delivery instrument having a distal portion and a proximal portion. The
proximal portion may extend in longitudinal direction along a central axis, and the distal
portion of the delivery instrument may include an applicator to contact a targeted nasal
tissuc sitc. The dclivery system may also include a rigidity supplement matcrial arranged
on the applicator of the delivery instrument. The rigidity supplement matcrial may be in
a gencerally non-rigid statc when arranged on the applicator, and the rigidity supplement
material can transition to a resilient state when deployed from the applicator to the
targeted nasal tissue site.

These and other embodiments may provide one or more of the following
advantages. First, the delivery system may be used without a surgical incision that cuts a
portion of the nasal tissue, thereby providing minimally invasive insertion of one or more
implants in suitable tissue planes of the nasal rim, the lateral nasal wall, the nasal septum,
the columella, or all of these arcas. Second, the delivery system may deliver implants to
the nasal rim, the lateral nasal wall, the septum, or the columella to treat conditions or
defects in the nasal anatomy, which may not be adequately treated by procedures on the
soft palate. Third, the delivery system may include a distal tip portion that is curved in a
manner to provide ready access to the nasal rim or the lateral nasal wall, thereby
permitting a practitioner to operate the delivery system from an effective and efficient
position relative to the patient. Fourth, the distal tip portion of the delivery system may
access the nasal anatomy along an insertion path that positions the implant in a targeted
tissue plane, which can reduce the likelihood of functional failure (e.g., the implant
extruding through the mucosal membrane surface) and cosmetic failure (e.g., the implant
being visible on the dermal surface). Fifth, implant device may comprise a
biocompatible material (e.g., Dacron or the like) that is flexible enough to pass through
the curved section of the delivery system and is rigid enough to at least partially stiffen
the surrounding nasal anatomy, which can change the nasal airflow patterns and can

alleviate certain airway obstructions.
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The details of one or more embodiments of the invention are set forth in the
accompanying drawings and the description below. Other features, objects, and
advantages of the invention will be apparent from the description and drawings, and from

the claims.

DESCRIPTION OF DRAWINGS

FIG. 1 is a perspective view of a portion of a delivery system and implant devices
disposed in nasal rims, in accordance with some embodiments.

FIG. 2 is a perspective view of the implant devices of FIG. 1 when in a non-flexed
condition.

FIG. 3 is a perspective view of a portion of a delivery system and implant devices
disposed in a nasal lateral wall, in accordance with another embodiment.

FIG. 4 is a perspective view of the implant devices of FIG. 4 when in a non-flexed
condition.

FIG. 5 is a side view of a delivery system for implanting nasal implants, in
accordance with some embodiments.

FIG. 6 is a cross-sectional view of an embodiment of a tip of the delivery system
of FIG. 5.

FIG. 7 is a cross-sectional view of another embodiment of a tip of the delivery
system of FIG. 5.

FIG. 8 is a perspective view of a portion of the delivery system of FIG. 5
penetrating into a nasal rim, in accordance with some embodiments.

FIG. 9 is a cross-sectional view of the nasal implant disposed in the nasal rim of
FIG. 8.

FIG. 10 is another cross-sectional view of the nasal implant of FIG. 9.

FIG. 11 is a side view of a delivery system for implanting nasal implants, in
accordance with some embodiments.

FIG. 12 is a cross-sectional view of an embodiment of a tip of the delivery system
of FIG. 11.

FIG. 13 is a cross-sectional view of another embodiment of a tip of the delivery

system of FIG. 11.
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FIG. 14 is a perspective view of a portion of the delivery system of FIG. 11
penetrating into a nasal lateral wall, in accordance with some embodiments.

FIG. 15 is a cross-sectional view of the nasal implant disposed in the nasal rim of
FIG. 14.

FIG. 16 is another cross-sectional view of the nasal implant of FIG. 15.

FIG. 17 is a perspective view of a delivery system for implanting nasal implants,
in accordancc with somc cmbodiments.

FIG. 18 is a top vicw of thc dclivery system of FIG. 17.

FIG. 19 a pcrspective view of a portion of a delivery system and implants
disposed in the nasal rims, in accordance with some embodiments.

FIG. 20 is a cross-sectional view of an embodiment of a tip of a delivery system,
in accordance with some embodiments.

FIG. 21 is a perspective view of a portion of a delivery system and implants
disposed in a nasal lateral wall, in accordance with another embodiment.

FIG. 22 a perspective view of a portion of a delivery system and nasal rigidity
supplements disposed on the nasal rims, in accordance with some embodiments.

FIG. 23 is a perspective view of a portion of a delivery system and nasal rigidity
supplements disposed on the nasal lateral walls, in accordance with another embodiment.

Like reference symbols in the various drawings indicate like elements.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

A nasal implant delivery system can provide nonsurgical insertion path for one or
more implants in targeted tissue planes of the nasal rim, the lateral nasal wall, or both. In
some embodiments, the nasal implant delivery system may include a needle or other
cannula device having a curvature at the distal portion adapted to penetrate into the
targeted tissue plane in the nasal rim or in the nasal lateral wall. The nasal implants
delivered into the nasal tissue may be used to treat conditions such as snoring, sleep
apnea, nasal breathing disorders, and the like. For example, weakened cartilaginous
support in the nose (e.g., septum, upper lateral wall, columella, or other part of the nasal
anatomy) can cause nasal obstruction and altered nasal shape. The nasal implants

described herein may be disposed in the nasal rim of each nostril, the lateral walls on

6
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cach side of the nose, or both so as to at least partially support the surrounding nasal
tissue and change the nasal airflow patterns. Moreover, the delivery system described
herein can position the implant devices in a targeted tissue plane to reduce the likelihood
of functional failure (e.g., extruding through the mucosal membrane surface) and
cosmetic failure (e.g., be visible on the dermal surface).

Referring to FIG. 1, a delivery system 100 may be inserted into nasal tissue
proximatc to thc nostril rim 60 of a nosc 50 to position a nasal implant dcvice 110
thercin. The delivery system 100 may includc a delivery necdle 120 or other cannula
device (c.g., a specially configurcd hypotube, a polymcr cannula, or the like) having
sufficient rigidity to penetrate into the nasal tissue. The delivery needle 120 includes a
distal tip portion 122, a proximal portion 124 (not shown in FIG. 1), and a lumen 125
extending therebetween (not shown in FIG. 1). As described in more detail below in
connection with FIG. 5, the delivery system 100 may also include a handle member at a
proximal portion coupled with the delivery needle 120. Also described in more detail
below, an actuation member can be movably adjusted in the lumen of the delivery needle
120 to force the implant device 110 out from the distal tip portion 122 when the distal tip
portion 122 is disposed in a targeted tissue plane of the nasal rim 60.

The distal tip portion 122 of the delivery needle 120 may include a curved section
130 extending at least partially in a lateral direction (e.g., a generally upward direction as
shown, for example, in FIG. 5). Such a curved orientation may facilitate delivery of the
implant device 110 into the targeted tissue plane of the nasal rim 60. For example, the
curved section 130 of the delivery needle 120 may include a generally arcuate shape that
curls in the lateral direction (e.g., toward the upward direction as shown, for example, in
FIG. 5) so as to provide an effective implantation path into the nasal rim 60. In this
embodiment, the distal tip portion 122 can penetrate an insertion site 65 in the mucosal
surface at the base of the nostril and moved along an implantation path 66 towards the tip
55 of the nose 50 along the nasal rim 60. The practitioner may then drawback the distal
tip portion 222 as the implant device 210 is deployed in the nasal rim 60. In another
embodiment, the distal tip portion 122 can be inserted at the base of the nostril on the
dermal side and moved towards the tip 55 of the nose 50 in a dorsal to ventral path. As

such, the curved shape of the section 130 may generally correspond to a portion of the

7

Page 161 of 309



10

15

20

25

30

WO 2007/134005 PCT/US2007/068370

nasal rim curvature, thereby facilitating delivery of the nasal implant device 110 and, in
some circumstances, permitting a practitioner to operate the delivery system 100 from an
effective position relative to the patient. As described in more detail below, the length of
the distal tip portion 122 and the shape of the curved section 130 may be selected by the
practitioner depending upon the patient’s nasal anatomy (e.g., nose size, rim curvature,
tissue thickness, and the like).

Rcferring to FIG. 2, the nasal implant device 110 may comprisc a biocompatiblc
matcrial that is sufficicntly flexible to pass through the curved scction 130 of the delivery
ncedle 120 (FIG. 1) ycet is rigid cnough to at lcast partially support the surrounding nasal
tissue. For example, the implant device may comprise Dacron (polyethylene
terephthalate), PTFE, silicone, or the like. In this embodiment, the nasal implant device
110 includes a generally flat, thin, and long body and a generally rectangular cross-
sectional geometric profile. Such a body shape may serve to stiffen the tissue in the nasal
rim. In some embodiments, the nasal implant device 110 may have a length 112 of about
1.0 cm to about 3.8 cm, about 1.5 cm to about 3.5 cm, about 1.8 ¢cm to about 2.8 cm, and
about 2.0 cm to about 2.5 cm; may have a thickness 114 of about 0.3 mm to about 3.5
mm, about 0.5 mm to about 3.2 mm, about 1.0 mm to about 3.0 mm, and about 1.2 mm to
about 2.0 mm; and may have a width 116 about 0.3 mm to about 3.5 mm, about 0.5 mm
to about 3.2 mm, about 1.0 mm to about 3.0 mm, and about 1.2 mm to about 2.0 mm. In
this embodiment, the width 116 is greater than the thickness 114, thereby providing the
generally rectangular cross-sectional profile. As described in more detail below, the nasal
implant device 110 may be trimmed by the practitioner before the implantation procedure
so as to customize the length, thickness, or width. In other embodiments, the nasal
implant device 110 may comprise a body having a cross-sectional geometric profile that
is not rectangular, such as a circular profile, a square profile, an elliptical profile, a
hexagonal profile, or the like. In addition, in some embodiments, the nasal implant
device 110 may comprise a body having a cross-sectional geometric profile that
transitions from a first shape to a second shape, for example, transitions from a
rectangular cross-sectional profile to an elliptical cross-sectional profile.

In this embodiment, the nasal implant device 110 may comprise Dacron material

that is wound, molded, or otherwise formed to the desired length. For example, implant
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device 110 may be formed from a braid of Dacron fibers. The Dacron material can be
woven into a tight nonresorbable mesh, which allows a slight amount of tissue ingrowth
to maintain the implant position in the nasal tissue. In these embodiments, the
multifilament arrangement promotes securement between the implant device 110 and the
adjacent nasal tissue, which facilitates the position of the implant device 110 immediately
after its release from the distal tip portion (FIG. 1). The Dacron material is an example of
a polymcr matcrial that provides sufficient flexibility to pass through the curved scction
130 of the dclivery needle 120 and that provides rigidity and resilicncy to stiffen the nasal
rim 60 (FIG. 1). In addition, thc Dacron matcrial may providc a soft fccl that causcs the
implant device 110 to be more discrete when implanted in the nasal tissue (¢.g., less
detectable by skin palpation or visual inspection of the nose 50).

Referring now to FIG. 3, another embodiment of a delivery system 200 may be
inserted into nasal tissue proximate to the nasal lateral wall 70 of a nose 50 to position
one or more nasal implant devices 210 therein. Similar to the previously described
embodiments, the delivery system 200 may include a delivery needle 220 or other
cannula device (e.g., a specially configured hypotube, a polymer cannula, or the like)
having sufficient rigidity to penetrate into the nasal tissue. The delivery needle 220
includes a distal tip portion 222, a proximal portion 224 (not shown in FIG. 3), and a
lumen 225 extending therebetween (not shown in FIG. 3). As described in more detail
below in connection with FIG. 11, the delivery system 200 may also include a handle
member at a proximal portion coupled with the delivery needle 120 and an actuation
member to force the implant device 210 out from the distal tip portion 222.

The distal tip portion 222 of the delivery needle 220 may include a curved section
230 having at least one curve extending at least partially in a lateral direction (e.g., a
generally upward direction as shown, for example, in FIG. 11). For example, the curved
section 230 of the delivery needle 120 may include a first curve 232 that extends at least
partially in the lateral direction and a second curve 234 that extends in a generally
longitudinal direction toward the distal tip so as to provide an effective implantation path
into the nasal lateral wall 70. Such a curved orientation may facilitate delivery of the
implant device 210 into the targeted tissue plane of the nasal lateral wall 70. In this

embodiment, the distal tip portion 222 can penetrate an insertion site 75 in the mucosal
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surface near the end of the nostril and advanced in a cephalo-caudal path into the lateral
wall 70. The needle 220 may be inserted into the lateral wall 70 until the distal tip
portion 222 reaches the nasal bone (e.g., palpated by the practitioner or visualized on the
dermal surface or by tactile feedback when the needle hits the bone). The practitioner
may then drawback the distal tip portion 222 as the implant device 210 is deployed. In
another embodiment, the distal tip portion 222 can be inserted near the end of the nostril
on the dermal side and advanced in a cephalo-caudal path. As such, the curved shapce of
the curved scction 230 may gencerally correspond to an implantation path in a portion of
the nasal latcral wall 70, thercby permitting a practitioncer to opcerate the delivery system
200 from an effective position relative to the patient. As described in more detail below,
the length of the distal tip portion 222 and the shape of the curved section 230 may be
selected by the practitioner depending upon the patient’s nasal anatomy (¢.g., nose size,
lateral wall length, tissue thickness, and the like).

Referring to FIG. 4, the nasal implant device 210 may comprise a biocompatible
material that is sufficiently flexible to pass through the curved section 230 of the delivery
needle 220 (FIG. 1) yet is rigid enough to at least partially support the surrounding nasal
tissue. For example, the implant device may comprise Dacron (polyethylene
terephthalate), PTFE, silicone, or the like. Similar to the previously described
embodiments, the nasal implant device 210 includes a generally flat, thin, and long body
and a generally rectangular cross-sectional geometric profile. Such a body shape may
serve to stiffen the tissue in the nasal lateral wall 70. In some embodiments, the nasal
implant device 210 may have a length 212 of about 0.7 cm to about 2.7 cm, about 1.0 cm
to about 2.0 cm, and about 1.2 cm to about 1.8 cm; may have a thickness 214 of about 0.2
mm to about 2.5 mm, about 0.5 mm to about 2.0 mm, and about 0.7 mm to about 1.5 mm;
and may have a width 216 about 0.2 mm to about 2.5 mm, about 0.5 mm to about 2.0
mm, and about 0.7 mm to about 1.5 mm. In this embodiment, the width 216 is greater
than the thickness 214, thereby providing the generally rectangular cross-sectional
profile. As previously described, the nasal implant device 210 may comprise a body
having a cross-sectional geometric profile that is not rectangular, such as a circular
profile, a square profile, an elliptical profile, a hexagonal profile, or the like. In addition,

in some embodiments, the nasal implant device 210 may comprise a body having a cross-

10

Page 164 of 309



10

15

20

25

30

WO 2007/134005 PCT/US2007/068370

sectional geometric profile that transitions from a first shape to a second shape, for
example, transitions from a rectangular cross-sectional profile to an elliptical cross-
sectional profile.

Similar to the previously described embodiments, the nasal implant device 210
may comprise Dacron material that is wound, molded, or otherwise formed to the desired
length. For example, implant device 210 may be formed from a braid of Dacron fibers
that arc woven into a tight nonrcsorbablc mesh. The Dacron matcrial is an cxamplc of a
polymecr matcrial that providces sufficient flexibility to pass through the curved scction
230 of the dclivery needle 220 and that provides rigidity and resilicncy to stiffen the nasal
lateral wall (FIG. 3). Also, the Dacron material may have a soft feel that causes the
implant device 210 to be more discrete (¢.g., less detectable by skin palpation or visual
inspection of the nose 50).

Returning now to the embodiments of the delivery system 100 described in
connection with FIGS. 1-2, an exemplary embodiment of the delivery system 100 is
shown in FIG. 5. As previously described, the delivery needle 120 includes a proximal
portion 124 that may be coupled to a handle member 140. In this embodiment, the
handle member 140 includes a grasping portion 145 that extends in an at least partially
downward direction 146 from the axis of the delivery needle 120 (from the perspective
shown in FIG. 5). The curved section 130 of the distal tip portion 122 extends in an at
least partially upward direction 126 (from the perspective shown in FIG. 5). As such, the
curved section 130 of the distal tip portion 122 extends generally away from the grasping
portion 145 of the handle member 140 so that a user may readily grasp the handle
member 140 (with the grasping section 145 extending at least partially downward 146 as
shown in FIG. 5) while the distal tip portion 122 curves at least partially upward 126 (as
shown in FIG. 5). Such a curved orientation of the delivery needle 120 can facilitate
delivery of the implant device 110 into the targeted tissue plane of the nasal rim or other
nasal anatomy.

Still referring to FIG. 5, the curved section 130 of the delivery needle 120 may
include a generally arcuate shape that extends in a lateral direction (e.g., toward the
upward direction 126 as shown, for example, in FIG. 5). This arcuate curvature may be
selected to substantially correspond to an approximate curvature of at least a portion of
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the patient’s nasal rim 60 (FIG. 1), thereby providing a desirable implantation path into
the nasal rim. It should be understood from the description herein that the curved section
130 may include another curvature, such as a transitional curvature that transitions from a
first radius of curvature to a second radius of curvature. In some embodiments, the
delivery needle 120 may be releasably coupled to the handle member 140 so that a
practitioner may select one delivery needle 120 from a plurality of connectable delivery
ncedles 120 (c.g., provided in a kit with the handle member 140) having a varicty of
curvaturcs in the curved scction 130. Thus, the practitioncr may rclcasably couple the
sclected delivery needle 120 with the handlc member 140 depending upon the nasal
anatomy of the patient. For example, a delivery needle 120 having a relatively short
radius of curvature may be selected for a patient having a smaller nasal rim
circumference. In another example, a delivery needle 120 having a transitional curvature
may be selected for a patient having a nasal rim shape that does not correspond to a
generally arcuate shape. In addition, the practitioner may be provided with more than
one handle member 140 having different sizes (e.g., the kit may include a plurality of
delivery needles 120 that are individually connectable with a plurality of handle members
140). In some embodiments, cach of the delivery needles 120 in the kit may be preloaded
with an implant device 110 (e.g., retained in the needle lumen 125 near the distal tip
opening). Alternatively, the user may insert the implant device into the delivery needle
120 before the implantation procedure.

In this embodiment, the delivery needle 120 is releasably coupled with the handle
member 140 by an adaptor 128 connected to the needle 120 that mates with a connector
149 of the handle member 140. For example, the adaptor 128 may include a flange
portion 129 that can be inserted into a mating condition with a rim connector 149 of the
handle member 140. Then, the adaptor may be partially rotated so that the delivery
needle locks into position when the curve section 130 extends at least partially in the
lateral direction (e.g., the generally upward direction 126 as shown, for example, in FIG.
5). Such a releasably coupling permits the practitioner to select a desirable delivery
needle 120 for attachment to the handle member 140.

In some embodiments, the distal tip portion 122 may comprise a malleable

material that permits a practitioner to at least partially modify the curved section 130 of

12

Page 166 of 309



10

15

20

25

30

WO 2007/134005 PCT/US2007/068370

the needle 120. For example, the distal tip portion 122 may comprise a ductile aluminum
material that can be bent using a hand tool so as to modify the curved section 130. In
another example, the distal tip portion 122 may comprise a Beta 111 titanium alloy (e.g., a
titanium alloy including Ti, Mb, Zr, and Sn) that is capable of undergoing plastic flow to
take a set shape when subjected to a strain of greater than the set threshold strain. In
these examples, the practitioner may select a delivery needle 120 that is suitable for the
intcndcd nasal anatomy and may slightly modify the curved scction 130 to fine tunc the
curvaturc to fit the paticnt’s nasal anatomy.

In somec cmbodiments, the delivery needle 120 may include onc or morc markings
135 to indicate the depth of tissue penetration during the implantation procedure. For
example, the distal tip portion 122 may include a plurality of markings 135 that indicate
to a practitioner the depth of needle tip penetration into the nasal rim tissue. Such
markings 135 may assist the practitioner in determining the proper deployment position
in which the implant device 110 can be arranged. The markings can be positioned on the
curved section 130 (as shown in FIG. 5), on the generally noncurved portions of the
needle 120, or both.

Still referring to FIG. 5, the handle member 140 may include a trigger mechanism
142 to movably adjust the actuation member 150 in the lumen of the delivery needle 120
(described in more detail below in connection with FIGS. 6-7). By applying a force 143
to the trigger mechanism 142, the practitioner may cause the actuation member 150 to
apply a deployment force 123 (FIG. 6) to the implant device 110. In this embodiment, the
trigger mechanism 142 may include a lever 144 that is pivotably engaged with the
grasping section 145 of the handle member 140. As such, the user may hold the grasping
section 145 and squeeze the lever 144 towards the grasping section 145, thereby applying
a force 143 to deploy the implant device 110. In other embodiments, the trigger
mechanism 142 may be a thumb switch along the grasping section 145 that can receive a
force from the user’s thumb, may be a push rod device extending from the base of the
handle member 140, may be an electromechanical device that is activated by a button
pressed by the user’s thumb or index finger, or the like. In alternative embodiments, the
handle member may be grasped like a pencil or the like so that the user’s finger can

adjust a finger switch (described below in connection with FIGS. 17-18).
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As shown in FIG. 5, an actuation indicator 147 may be disposed on the handle
member 140. The actuation indicator 147 may inform the user of the length that the
actuation member 150 (FIG. 6) has traveled from its nondeployed position. For example,
the delivery needle 120 may be inserted in to the nasal tissue while the actuation member
150 is in the nondeployed position (e.g., when the implant device 110 is retained in the
lumen 125 of the needle 120 near the distal tip opening). When the delivery needle 120
is positioncd in the targceted tissuc planc of the nasal rim, the uscr may apply a forcc 143
(F1G. 5) to the trigger mechanism 142 that causcs the actuation member 150 to deploy the
implantced deviee 110 (FIG. 6). The actuation indicator 147 may display the length of
travel of the actuation member 150 in the needle lumen 125 so that the user may know
when the implant device 110 is fully deployed. For example, if the implant device 110
has a length 112 (FIG. 2) of 1.8 cm, the user may continue to apply a force 143 to the
trigger mechanism 142 and partially withdraw the distal tip portion 122 until the
actuation indicator 147 displays a travel length of at least 1.8 cm. Then, the user may
fully withdraw the delivery needle 120 from the nasal tissue while the implant device 110
remains deployed in the nasal rim. In this embodiment, the actuation indicator 147
includes one or more markings 148 that indicate the travel length based upon the motion
of the trigger mechanism 142 and its interaction with the actuation member 150. In other
embodiments, the actuation indicator 148 may include a digital display that shows the
travel length based upon one or more sensors disposed in the handle member 140.

Referring to FIG. 6, the actuation member 150 may include at least one surface
152 that engages the implant device 110. In this embodiment, the actuation member 150
may serve as a push rod device that is movably adjusted in response to movement of the
trigger mechanism 142 (FIG. 5). As previously described, the user may apply a force 143
to the trigger mechanism 142 that causes the actuation member 150 to travel in a distal
direction. When the actuation member 150 travels in the distal direction through the
lumen 125, the surface 152 applies a deployment force 123 to the implant device 110.

In some embodiments, the distal tip portion 122 (and possibly the entire delivery
needle 120) may include a generally rectangular cross-sectional profile with a generally
rectangular lumen 125 extending through the distal tip portion 122. As such, the lumen

125 may receive the implant device 110 having a generally rectangular profile. It should
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be understood that, in those embodiments in which the implant device has a
nonrectangular profile, the distal tip portion 122 and the lumen 125 extending
therethrough may also have a non-rectangular profile. Also, in other embodiments, the
distal tip portion 122 and the lumen 125 extending therethrough may have a generally
circular cross-sectional shape to receive implant devices 110 having a rectangular profile
or having different cross-sectional profiles.

Still referring to FIG. 6, the distal tip potion 122 of the delivery needle 120 may
includc a light sourcc 160 that can be vicwed while the distal tip potion 122 is disposcd
undcr the dermal surface. For cxample, the light source 160 may comprisc a lumincscent
coating applied to part of the distal tip portion 122 so that the practitioner can maintain an
appropriate tissue depth while advancing the needle 120. The light source 160 may
appear brighter to the practitioner as distal tip portion 122 is advanced too close to the
dermal surface. In another example, the light source may comprise a miniature LED
device disposed on the distal tip portion 122.

Referring to FIG. 7, the distal tip portion 122 may include an adjustable opening
127 that expands when the implant device 110 is deployed from the needle 120. In this
embodiment, the distal tip portion 122 may include a distal opening 127 having a closed
position (shown in FIG. 7) when the implant device 110 is retained further into the lumen
125. For example, the closed position may provide a more pointed needle tip that
facilitates penetration into the nasal tissue. The adjustable opening 127 may be at least
partially defined by opposing tip walls that can outwardly flex from the closed position to
an open position, as shown by the directional arrows in FIG. 7. As such, when the
implant device 110 is forced distally from the needle 120, the opposing tip walls flex
outwardly to permit the passage of the implant device 110. In such embodiments, the
opposing tip walls that at least partially defined adjustable opening 127 may comprise a
biocompatible polymer material or a shape memory material that exhibits superelastic
characteristics at or above normal human body temperature (e.g., nitonol material or the
like).

Referring now to FIGS. 8-10, the delivery system 100 may be operated by the
practitioner to delivery the implant device 110 to a targeted tissue plane in the nasal rim

60. Implantation into a proper tissue plane can reduce the likelihood of functional failure
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(c.g., extruding the implant device through the mucosal membrane surface) and cosmetic
failure (e.g., the implant device being noticeably viewable on the dermal surface). In the
embodiment depicted in FIG. 8, the distal tip portion 122 can penetrate an insertion site
65 in the mucosal surface at the base of the nostril and can be advanced along an
implantation path towards the tip 55 of the nose 50 along the nasal rim 60. As shown in
FIG. 8, the implant device 110 may be disposed in the lumen of the distal tip portion 122
as the distal tip portion is inscrtcd into the nasal tissuc. As previously described, the
length of the distal tip portion 122 and the shapc of the curved scction 130 can be
sclected by the practitioner depending upon the patient’s nasal anatomy (c.g., nosc sizc,
rim curvature, tissue thickness, and the like). In this embodiment, the curved shape of the
section 130 may substantially correspond to a curved portion of the nasal rim curvature,
which can facilitate placement of the implanted device into a targeted tissue plane. Also,
the curved shape of the section 130 may permit the practitioner to operate the delivery
system 100 from an effective position relative to the patient (e.g., the patient may be
resting on his or her back in a reclining chair or on a table surface while the practitioner
approaches the patient’s nose 50 from a comfortable position in front of the patient or
standing over the patient). As previously described, an alternative approach may be
employed in which the distal tip portion 122 is inserted at the base of the nostril on the
dermal side and moved towards the tip 55 of the nose 50 in a dorsal to ventral path.

As shown in FIGS. 9-10, in some embodiments, the targeted tissue plane in the
nasal rim 60 for the implant device 110 may be under the dermal layer 61 and between
the SMAS layer 62 (superficial muscle and aponeurotic tissue) and the mucosa layer 64.
(It should be understood that the tissue layers 61, 62, and 64 and the implant device 110
are shown for illustrative purposes and are not necessarily shown in scale.) After the
distal tip portion 122 has penetrated into the nasal rim and has advanced along the
targeted tissue plane, the practitioner may then drawback the distal tip portion 122 while
the implant device 110 is deployed in the targeted tissue plane (refer also, for example, to
FIG. 1). Accordingly, the delivery system 100 can provide a nonsurgical insertion path
the implant device 110 in the targeted tissue plane of the nasal rim 60. The distal tip
portion 122 of the delivery needle 120 includes a curved section 130 adapted to penetrate

into the targeted tissue plane in the nasal rim and subsequently maintain its position in the
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targeted tissue plane as it is advanced along the nasal rim 60. In these embodiments, the
delivery system 100 can position the implant device 110 in the targeted tissue plane to
reduce the likelihood of functional failure and cosmetic failure.

Referring again to the embodiments of the delivery system 200 described in
connection with FIGS. 3-4, an exemplary embodiment of the delivery system 200 is
shown in FIG. 11. As previously described, the delivery needle 220 includes a proximal
portion 224 that may bc coupled to a handlec member 240. Similar to the previous
cmbodiments, the handlc member 240 includces a grasping portion 245 that cxtends in an
at lcast partially downward dircction 246 from the axis of the dclivery needle 220 (from
the perspective shown in FIG. 11). The curved section 230 of the may include a first
curve 232 that extends at least partially in a lateral direction 226a (¢.g., a partially upward
direction as shown in FIG. 11) and a second curve 234 that extends in a generally
longitudinal direction 226b. As such, at least the first curve 232 of the curved section 230
extends generally away from the grasping portion 245 of the handle member 240. Thus,
in this embodiment, a user may readily grasp the handle member 240 (with the grasping
section 245 extending at least partially downward 246 as shown in FIG. 11) while the
distal tip portion 222 curves at least partially upward 226a (as shown in FIG. 11). Such a
curved orientation of the delivery needle 220 can facilitate delivery of the implant device
210 into the targeted tissue plane of the nasal lateral wall 70 or other nasal anatomy.

Still referring to FIG. 11, the two curves 232 and 234 of the curved section 230
may provide a distal tip portion 222 that extends longitudinally after a lateral curve,
which might be referred to as a “bayonet” shape. This compound curvature may be
selected to substantially correspond to an implantation path in a portion of the nasal
lateral wall 70, thereby permitting a practitioner to operate the delivery system 200 from
an effective position relative to the patient. Also, such a compound curvature may
provide the practitioner with a direct line of sight to the implantation site as the distal tip
portion 222 approaches the implantation site.

In some embodiments, a guide flange 238 may be coupled to the delivery needle
220 so that the distal tip portion 222 is advanced into the nasal lateral wall 70 at the
proper tissue depth. As such, the guide flange 238 may direct the distal tip portion 222 to
the targeted tissue plane in the nasal lateral wall 70. Further, the guide flange 238 may
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reduce the likelihood of the needle tip departing from the targeted tissue plane during
advancement (e.g., reduces the likelihood of being advanced too deep or to shallow
during insertion). In some embodiments, the guide flange 238 may be fixedly mounted to
the delivery needle 220. Alternatively, the guide flange 238 may be releasably engaged
with the delivery needle 220 so that the practitioner may elect to use the guide flange 238
in those circumstances where it is most helpful.

Similar to previously described cmbodiments, the delivery necdle 220 may be
rclcasably coupled with the handle member 240 so that a practitioner may sclect onc
dclivery necdle 220 from a plurality of conncctable dclivery ncedles 220 (c.g., provided
in a kit with the handle member 240) having a variety of curvatures in the curved section
230. Thus, the practitioner may releasably couple a particular delivery needle 220 with
the handle member 240 depending upon the nasal anatomy of the patient. In addition, the
practitioner may be provided with more than one handle member 240 having different
sizes (e.g., the kit may include a plurality of delivery needles 220 that are individually
connectable with a plurality of handle members 240). In some embodiments, each of the
delivery needles 220 in the kit may be preloaded with an implant device 210 (e.g.,
retained in the needle lumen 225 near the distal tip opening). Alternatively, the user may
insert the implant device into the delivery needle 220 before the implantation procedure.
In this embodiment, the adaptor 228 may include a flange portion 229 that can be inserted
into a mating condition with a rim connector 249 of the handle member 240. Then, the
adaptor 228 may be partially rotated so that the delivery needle 220 locks into position
when the curve section 230 extends in the at least partially upward direction 226a (as
shown in FIG. 11). Such a releasably coupling permits the practitioner to sclect a
desirable delivery needle 220 for attachment to the handle member 240.

In some embodiments, the distal tip portion 222 may comprise a malleable
material that permits a practitioner to at least partially modify the curved section 230 of
the needle 220. For example, the distal tip portion 222 may comprise a ductile aluminum
material that can be bent using a hand tool so as to modify the curved section 230. In
another example, the distal tip portion 222 may comprise a Beta III titanium alloy (e.g., a
titanium alloy including Ti, Mb, Zr, and Sn) that is capable of undergoing plastic flow to

take a set shape when subjected to a strain of greater than the set threshold strain. In
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these examples, the practitioner may select a delivery needle 220 that is suitable for the
intended nasal anatomy and may slightly modify the curved section 230 to fine tune the
curvature to fit the patient’s nasal anatomy.

Similar to previously described embodiments, the delivery needle 220 may
include one or more markings 235 to indicate the depth of tissue penetration during the
implantation procedure. For example, the distal tip portion 222 may include a plurality of
markings 235 that indicatc to a practitioncr the depth of nccdle tip penctration into the
nasal latcral wall tissuc. Such markings 235 may assist the practitioncr in dectcrmining
the proper deployment position in which the implant device 210 can be arranged. The
markings can be positioned on the curved section 230 (as shown in FIG. 11), on the
generally noncurved portions of the needle 220, or both.

Still referring to FIG. 11, similar to previously described embodiments, the handle
member 240 may include a trigger mechanism 242 to movably adjust the actuation
member 250 in the lumen of the delivery needle 220. By applying a force 243 to the
trigger mechanism 242, the practitioner may cause the actuation member 250 to apply a
deployment force 223 (FIG. 12) to the implant device 210. In this embodiment, the
trigger mechanism 242 includes a lever 244 that is pivotably engaged with the grasping
section 245 of the handle member 240. In other embodiments, the trigger mechanism
242 may be a thumb switch along the grasping section 245 that can receive a force from
the user’s thumb, may be a push rod device extending from the base of the handle
member 240, may be an electromechanical device that is activated by a button pressed by
the user’s thumb or index finger, or the like. In alternative embodiments, the handle
member may be grasped like a pencil or the like so that the user’s finger can adjust a
finger switch (described below in connection with FIGS. 17-18).

Similar to previously described embodiments, an actuation indicator 247 may be
disposed on the handle member 240. The actuation indicator 247 may display the length
of travel of the actuation member 250 (FIG. 12) in the needle lumen 225 so that the user
may know when the implant device 210 is fully deployed. For example, if the implant
device 210 has a length 212 (FIG. 4) of 1.2 cm, the user may continue to apply a force
243 to the trigger mechanism 242 and partially withdraw the distal tip portion 222 until

the actuation indicator 247 displays a travel length of at least 1.2 cm. Then, the user may
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fully withdraw the delivery needle 220 from the nasal tissue while the implant device 210
remains deployed in the nasal lateral wall 70. In this embodiment, the actuation indicator
247 includes one or more markings 248 that indicate the travel length based upon the
motion of the trigger mechanism 242 and its interaction with the actuation member 250.
In other embodiments, the actuation indicator 248 may include a digital display that
shows the travel length based upon one or more sensors disposed in the handle member
240.

Rcferring to FIG. 12, the actuation member 250 may includce at lcast onc surface
252 that cngagces the implant device 210. In this cmbodiment, the actuation member 250
may serve as a push rod device that is movably adjusted in response to movement of the
trigger mechanism 242 (FIG. 11). When the actuation member 250 travels in the distal
direction through the lumen 225, the surface 252 applics a deployment force 223 to the
implant device 210. Similar to previously described embodiments, the distal tip potion
222 of the delivery needle 220 may include a light source 260 that can be viewed while
the distal tip potion 222 is disposed under the dermal surface. For example, the light
source 26(0) may comprise a luminescent coating applied to part of the distal tip portion
222 or may comprise a miniature LED device disposed on the distal tip portion 222.

As previously described, the guide flange 238 may be coupled to the delivery
needle 220 so that the distal tip portion 222 is advanced into the nasal lateral wall 70 at
the proper tissue depth. The guide flange 238 may be axially spaced apart from the distal
tip portion 222 by a clearance space 239 so as to permit a certain amount of nasal tissue
therebetween. Accordingly, the guide flange 238 may facilitate advancement of the distal
tip portion 222 at the approximate tissue depth to find the targeted tissue plane (refer also
to FIGS. 15-16).

Referring to FIG. 13, the distal tip portion 222 may include an adjustable opening
227 that expands when the implant device 210 is deployed from the needle 220, as
described in previous embodiments. For example, the distal tip portion 222 may include
a distal opening 227 having a closed position (shown in FIG. 13) that provides a more
pointed needle tip. When the implant device 210 is forced distally from the needle 220,
the opposing tip walls flex outwardly to permit the passage of the implant device 210.
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Referring now to FIGS. 14-16, the delivery system 200 may be operated by the
practitioner to delivery the implant device 210 to a targeted tissue plane in the nasal
lateral wall 70. As previously described, implantation into a proper tissue plane can
reduce the likelihood of functional failure (e.g., extruding the implant device through the
mucosal membrane surface) and cosmetic failure (e.g., the implant device being
noticeably viewable on the dermal surface). In the embodiment depicted in FIG. 14, the
distal tip portion 222 can pcnctrate an inscrtion sitc 75 in the mucosal surface ncar the
cnd of the nostril and can be advanced in a ccphalo-caudal path into the latcral wall 70.
The needle 220 may be advanced into the lateral wall 70 until the distal tip portion 222
rcaches the nasal bone (e.g., palpated by the practitioner or visualized on the dermal
surface or by tactile feedback when the needle hits the bone). As shown in FIG. 14, the
implant device 210 may be disposed in the lumen of the distal tip portion 222 as the distal
tip portion 222 is inserted into the nasal tissue. As previously described, the length of the
distal tip portion 222 and the shape of the curved section 230 can be selected by the
practitioner depending upon the patient’s nasal anatomy (e.g., nose size, tissue thickness,
and the like). As such, the curved shape of the section 230 may generally correspond to
an implantation path in a portion of the nasal lateral wall 70, thereby permitting a
practitioner to operate the delivery system 200 from an effective position relative to the
patient (e.g., the patient may be resting on his or her back in a reclining chair or on a table
surface while the practitioner approaches the patient’s nose 50 from a comfortable
position in front of the patient or standing over the patient). As previously described, an
alternative approach may be employed in which the distal tip portion 222 in inserted near
the end of the nostril on the dermal side and advanced in a cephalo-caudal path.

As shown in FIGS. 15-16, in some embodiments, the targeted tissue plane in the
nasal lateral wall 70 for the implant device 210 may be under the dermal layer 71 and
between the SMAS layer 72 (superficial muscle and aponeurotic tissue) and the cartilage
layers 73, which are above the mucosa layer 74. (It should be understood that the tissue
layers 71, 72, 73, and 74 and the implant device 210 are shown for illustrative purposes
and are not necessarily shown in scale.) After the distal tip portion 222 has penetrated
into the nasal lateral wall and has advanced along the targeted tissue plane, the

practitioner may then drawback the distal tip portion 222 while the implant device 210 is
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deployed in the targeted tissue plane (refer also, for example, to FIG. 3). Accordingly, the
delivery system 200 can provide a nonsurgical insertion path the implant device 210 in
the targeted tissue plane of the nasal lateral wall 70. The distal tip portion 222 of the
delivery needle 220 includes a curved section 230 adapted to penetrate into the targeted
tissue plane in the nasal lateral wall 70 and subsequently maintain its position in the
targeted tissue plane as it is advanced along the lateral wall 70. In these embodiments,
the dclivery system 200 can position the implant device 210 in the targeted tissuc planc to
rcducce the likclihood of functional failurc and cosmctic failurc.

It will b¢c understood that various modifications may be implemented to the
delivery system. For example, in some embodiments, a guide flange (similar to flange
238 shown in FIG. 11) may be coupled to the delivery needle 120 (described in
connection with FIG. 5). In these embodiments, the guide flange may include an upward
curvature similar to the curved section 130. In another example, the delivery system 100
described in connection with FIGS. 4-10 may also be employed to deliver an implant
device 210 into the nasal lateral wall 70 (similar to the embodiment shown in FIG. 3). In
such embodiments, the distal tip portion 122 (FIG. 5) may penetrate the dermal side of
the nasal lateral wall 70 and then be advanced in a cephalo-caudal path into the lateral
wall 70.

Furthermore, it should be understood that the embodiments described herein are
not limited to the particular examples illustrated in FIGS. 1-16. For example, in some
embodiments, a delivery system may have a handle member that is different from those
previously illustrated in FIGS. 5 and 11.

Referring to FIGS. 17-18, some embodiments of a delivery system 300 may
include a handle member 340 that can be grasped like a pencil or the like so that the
user’s finger can adjust a finger switch 342. Such a handle member 340 can be engaged
primarily by the practitioner’s fingers and is capable of providing a high degree of
dexterity and control when manipulating the delivery needle 320. The handle member
340 includes a grasping portion 245 that extends in a generally longitudinal direction 346
along the axis of the delivery needle 320 (from the perspective shown in FIGS. 17-18).
Similar to previously described embodiments, the delivery needle 320 includes a

proximal portion 324 that is coupled to a handle member 340 and a distal tip portion 322
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having a curved section 330. The curved section includes a first curve 332 that extends at
least partially in a lateral direction 326a (e.g., a partially upward direction as shown in
FIG. 17) and a second curve 334 that extends in a generally longitudinal direction 326b.
These two curves 332 and 334 of the curved section 330 may provide a distal tip portion
322 that extends longitudinally after a lateral curve, which might be referred to as a
“bayonet” shape. This compound curvature may be selected to substantially correspond
to an implantation path in a portion of thc nasal latcral wall 70, thereby permitting a
practitioncr to opcrate the delivery system 300 from an cffcctive position relative to the
paticnt. Also, such a compound curvaturc may providc the practitioncr with a dircct linc
of sight to the implantation site as the distal tip portion 322 approaches the implantation
site. Accordingly, in this embodiment, a user may readily grasp the handle member 340
in a manner similar to that of grasping a pencil while the distal tip portion 222 curves at
least partially upward 226a (as shown in FIG. 17), which can facilitate delivery of the
implant device (e.g., device 210 as described in connection with FIGS. 3-4) into the
targeted tissue plane of the nasal lateral wall 70 or other nasal anatomy.

In other embodiments, the delivery system 300 may employ a delivery cannula
other than the “bayonet” shape delivery needle 320. For example, in some embodiments,
the delivery system 300 may include a delivery needle have a distal tip portion similar to
that of the delivery needle 120 described in connection with FIGS. 5-10. In such
circumstances, the delivery needle configured to delivery a nasal implant into the nasal
rim is coupled to the handle member 340. Thus, a user may readily grasp the handle
member 340 in a manner similar to that of grasping a pencil while the distal tip portion
curls at least partially in a lateral direction to facilitate the implant delivery to the nasal
rim (refer, for example, to FIG. 8).

Similar to the embodiments previously described in connection with FIGS. 1-16,
the delivery needle 320 may be coupled with a guide flange 338 so that the distal tip
portion 322 is advanced into the nasal lateral wall 70 at the proper tissue depth. The
distal tip portion 322 may include an adjustable opening that expands when the implant
device (e.g., implant device 210) is deployed from the needle 320 (described in
connection with FIGS. 6-7 and 12-13). Also, similar to previously described
embodiments, the delivery needle 320 may be releasably coupled with the handle
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member 340 so that a practitioner may select one delivery needle 320 from a plurality of
connectable delivery needles 320 (e.g., provided in a kit with the handle member 340)
having a variety of curvatures in the curved section 330. Furthermore, in some
embodiments, the distal tip portion 322 may comprise a malleable material that permits a
practitioner to at least partially modify the curved section 330 of the needle 320
(described in connection with FIG. 11). Similar to previously described embodiments,
the dclivery needle 320 may include onc or morc markings 335 (FIG. 8) to indicatc the
depth of tissuc penctration during the implantation procedurc. Finally, similar to
previously described ecmbodiments, the distal tip potion 322 of the delivery needle 320
may include a light source that can be viewed while the distal tip potion 322 is disposed
under the dermal surface.

Still referring to FIGS. 17-18, the handle member 340 includes a trigger
mechanism 342 to movably adjust the actuation member in the lumen of the delivery
needle 320. By applying a force 243 to the trigger mechanism 242 (as shown in FIG. 17),
the practitioner may cause the actuation member to apply a deployment force to the
implant device. In this embodiment, the trigger mechanism 342 includes a finger-
actuated switch that is slidable within a guide slot 343 (FIG. 18) of the handle member
340. Similar to previously described embodiments, an actuation indicator 347 may be
disposed on the handle member 340. The actuation indicator 347 may display the length
of travel of the actuation member in the needle lumen so that the user may know when
the implant device is fully deployed. In this embodiment, the actuation indicator 347
includes one or more markings 348 that indicate the travel length based upon the motion
of the trigger mechanism 342 and its interaction with the actuation member. As
previously described in connection with FIGS. 14-16, the delivery system 300 may be
operated by the practitioner to delivery the implant device (e.g., implant device 210) to a
targeted tissue plane in the nasal lateral wall 70. Implantation into a proper tissue plane
can reduce the likelihood of functional failure (e.g., extruding the implant device through
the mucosal membrane surface) and cosmetic failure (e.g., the implant device being
noticeably viewable on the dermal surface).

Referring now to FIGS. 19-20, some embodiments of a delivery system 400 may

be configured to deliver a nasal implant material in a non-rigid state, which stiffens after
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to a more rigid or resilient state after deployment to the nasal tissue. As shown in FIG.
19, the delivery system 400 may be inserted into nasal tissue proximate to the nostril rim
60 of a nose 50 in a manner similar to the embodiments previously described in
connection with FIGS. 1 and 8-10. The delivery system 400 includes a delivery needle
420 or other cannula device (e.g., a specially configured hypotube, a polymer cannula, or
the like) having sufficient rigidity to penetrate into the nasal tissue. The delivery needle
420 includcs a distal tip portion 422, a proximal portion (not shown in FIG. 19), and onc
or morc lumcens 425 cxtending therebetween (refer to FIG. 20). Similar to previously
described cmbodiments, the delivery system 400 may also include a handlc member at a
proximal portion coupled with the delivery needle 420 (refer, for example, to FIGS. 5, 11,
and 17-18).

Also, as previously described in connection with FIGS. 1 and 8-10, the distal tip
portion 422 of the delivery needle 420 may include a curved section 430 extending at
least partially in a lateral direction. Such a curved orientation may facilitate delivery of
the implant 410 into the targeted tissue plane of the nasal rim 60. For example, the
curved section 430 of the delivery needle 420 may include a generally arcuate shape that
curls in the lateral direction so as to provide an effective implantation path into the nasal
rim 60. In this embodiment, the distal tip portion 422 can penetrate an insertion site 65 in
the mucosal surface at the base of the nostril and moved along an implantation path
towards the tip 55 of the nose 50 along the nasal rim 60. The practitioner may then
drawback the distal tip portion 422 as the implant 410 is deployed in the nasal rim 60.
The length of the distal tip portion 422 and the shape of the curved section 430 may be
selected by the practitioner depending upon the patient’s nasal anatomy (e.g., nose size,
rim curvature, tissue thickness, and the like).

In use, the one or more lumens of the delivery needle 420 may be in fluid
communication with one or more fluid reservoirs arranged in the handle member (not
shown in FIG. 19). For example, a syringe-type reservoir may be arranged in the handle
member so that a trigger mechanism can be actuated to forwardly advance a plunger of
the syringe-type reservoir. Thus, the reservoir can be used to advance at least a first agent
410a through the delivery needle 420 (described below), which also provides the
actuation force 423 to deploy the nasal implant 410 from the delivery needle 420.
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Referring to FIG. 20, the nasal implant device 410 may comprise one or more
biocompatible materials that are advanced through the delivery needle 422 in a generally
non-rigid state and thereafter stiffen to form a resilient implant 410 that is rigid enough to
at least partially support the surrounding nasal tissue. For example, the implant 410 may
comprise a first agent 410 that is advanced through a first lumen of the delivery needle
422 toward the distal port. The first agent 410a may comprise a material that reacts with
a sccond agent 410b to form a resilient matcerial for the deployced implant 410.

For cxample, the first agent 410a may comprisc a polymcr rcsin in a non-rigid,
fluid statc that can be combincd with a sccond polymer resin 410b (passing through a
second lumen of the delivery needle 420) during deployment. When the first and second
resins 410a and 410b are combined, the resulting material polymerizes or sets into a more
rigid and resilient product. This resulting material can be forced from the delivery needle
420 by an actuation force 423 and into the targeted nasal tissue where it serves as the
nasal implant 410.

In another example, the first agent 410a may comprise a polymer material in a
non-rigid state (e.g., heated to an clevated temperature) that reacts with or is cooled by a
second agent 410b, such as air, water, or saline, during deployment. The polymer
material 410a can be fully or partially stiffening as it is deployed from the port of the
delivery needle 420. As such, the polymer material may form a resilient nasal implant
410 that is deployed into the targeted tissue plane.

In other embodiments, the delivery system may employ a delivery cannula other
than the arcuate curved delivery needle 420. For example, as shown in FIG. 21, the
delivery system 500 may include a delivery needle 520 having a distal tip portion 522
capable of delivering one or more nasal implants to the nasal lateral walls. Similar to the
embodiments described in connection with FIGS. 19-20, the delivery system 500 is
configured to deliver a nasal implant material in a non-rigid state, which stiffens after to a
more rigid or resilient state after deployment to the nasal tissue the delivery needle
includes one or more lumens.

The distal tip portion 522 of the delivery needle 520 may include a curved section
530 having at least one curve extending at least partially in a lateral direction. For

example, the curved section 530 of the delivery needle 520 may include a first curve 532
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that extends at least partially in the lateral direction and a second curve 534 that extends
in a generally longitudinal direction toward the distal tip so as to provide an effective
implantation path into the nasal lateral wall 70. Such a curved orientation may facilitate
delivery of the nasal implant 510 into the targeted tissue plane of the nasal lateral wall 70.
In this embodiment, the distal tip portion 522 can penetrate an insertion site 75 in the
mucosal surface near the end of the nostril and advanced in a cephalo-caudal path into the
latcral wall 70. The ncedle 520 may be inscrted into the lateral wall 70 until the distal tip
portion 522 rcachces the nasal bonc (c.g., palpated by the practitioncer or visualized on the
dermal surfacc or by tactilc fcedback when the needle hits the bone). The practitioner
may then drawback the distal tip portion 522 as the implant device 210 is deployed. In
another embodiment, the distal tip portion 522 can be inserted near the end of the nostril
on the dermal side and advanced in a cephalo-caudal path. As such, the curved shape of
the curved section 530 may generally correspond to an implantation path in a portion of
the nasal lateral wall 70, thereby permitting a practitioner to operate the delivery system
500 from an effective position relative to the patient. As previously described, the length
of the distal tip portion 522 and the shape of the curved section 530 may be selected by
the practitioner depending upon the patient’s nasal anatomy (e.g., nose size, lateral wall
length, tissue thickness, and the like).

In use, the one or more lumens of the delivery needle 520 may be in fluid
communication with one or more fluid reservoirs arranged in the handle member (not
shown in FIG. 21). In one example, a syringe-type reservoir may be arranged in the
handle member so that a trigger mechanism can be actuated to forwardly advance a
plunger of the syringe-type reservoir. Accordingly, the reservoir can be used to advance
at least a first agent through the delivery needle 520, which also provides the actuation
force to deploy the nasal implant 510 from the delivery needle 520. Similar to the
embodiments previously describe din connection with FIG. 20, the nasal implant 510 may
comprise one or more biocompatible materials that are advanced through the delivery
needle 522 in a generally non-rigid state and thereafter stiffen to form a resilient implant
510 that is rigid enough to at least partially support the surrounding nasal tissue. For
example, the first agent may comprise a material that reacts with a second agent to form a

resilient material for the deployed implant 410.
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Referring now to FIGS. 22-23, some embodiments of a delivery system 600 or
700 may include a delivery instrument 620 or 720 configured to apply a rigidity
supplement material to a targeted region of nasal tissue. As shown in FIG. 22, the
delivery system 600 may be adapted to apply the rigidity supplement material to an
internal portion or external portion of the nasal rim 60. As shown in FIG. 23, the delivery
system 700 may be adapted to apply the rigidity supplement material to an internal
portion or cxtcrnal portion of the latcral nasal wall 70 or across the bridge of the nosc
along thc latcral nasal walls 70.

In somec cmbodiments, the rigidity supplement matcrial may comprisc a
substantially translucent or transparent polymer that is applied in a non-rigid, generally
liquid state. The polymer material is selected to be biocompatible with the outer dermal
layers and the mucous membranes. In this embodiment, the polymer can provide elastic
properties after it has transitioned from the non-rigid state to a resilient state. For
example, after the polymer material is applied to the nasal skin or the mucous
membranes, it may partially dry and thereafter contract to provide a stiffening effect on
the nasal structure to which it was applied. In some embodiments, the polymer may react
via air after being applied to the targeted nasal tissue. Alternatively, the polymer may be
applied as two or more resins that react and set to form a resilient product when applied
to the nasal tissue. After a particular duration of use, the polymer material may be
removed from the nasal tissue either by peeling away from the tissue or by washing with
a solvent. Accordingly, the delivery systems 600 and 700 can provide a non-surgical
treatment option that can be comfortably used during both day and night. In particular,
the rigidity supplement material can be applied to either the internal or external portions
of the nose 50 without being noticeably visible on the dermal surface.

Referring to FIG. 22, the delivery system 600 includes a delivery instrument 620
having sufficient rigidity to press an applicator 635 to the targeted tissue. The delivery
instrument 620 includes a distal tip portion 622 and a proximal portion (not shown in
FIG. 22). Similar to previously described embodiments, the delivery system 600 may
also include a handle member at a proximal portion coupled with the delivery instrument
620 (refer, for example, to FIGS. 5, 11, and 17-18). Also, as previously described in
connection with FIGS. 1, 5 and 8, the distal tip portion 622 of the delivery instrument 620
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may include a curved section 630 extending at least partially in a lateral direction. Such a
curved orientation may facilitate application of the rigidity supplement material 610a
onto the internal portion of the nasal rim 60. For example, the curved section 630 of the
delivery instrument 620 may include a generally arcuate shape that curls in the lateral
direction so as to provide an effective application path to the nasal rim 60. In addition,
such a curved orientation may facilitate application of the rigidity supplement material
610b onto the cxtcrnal portion of the nasal rim 60. The length of the distal tip portion
622 and the shapc of the curved scction 630 may be sclected by the practitioner
depending upon the patient’s nasal anatomy (c¢.g., nosc siz¢, rim curvaturc, tissuc
thickness, and the like).

The delivery instrument 620 includes an applicator 635 that contacts the targeted
nasal tissue and deposits one or more layers of the rigidity supplement material 610a and
610b. In this embodiment, the applicator 635 comprises a miniature roller 636 that
receives the previously described polymer material in the non-rigid, generally liquid
state. In other embodiments, the applicator 635 may comprise a miniature brush having
bristles that receive the polymer material in the non-rigid, generally liquid state. The
delivery instrument 620 can be manipulated by the user (e.g., using the handle member)
so that the applicator 635 is brought into contact with the targeted nasal tissue and the
polymer material is deposited thereon. Thereafter, the polymer can partially dry or
otherwise stiffen to provide supplemental rigidity to the nasal structure to which it was
applied.

Referring to FIG. 23, the delivery system 700 includes a delivery instrument 720
having sufficient rigidity to press an applicator 735 to the targeted tissue. The delivery
instrument 720 includes a distal tip portion 722 and a proximal portion (not shown in
FIG. 23). Similar to previously described embodiments, the delivery system 700 may
also include a handle member at a proximal portion coupled with the delivery instrument
720 (refer, for example, to FIGS. 5, 11, and 17-18). Also, as previously described in
connection with FIGS. 3, 11, and 14, the distal tip portion 722 of the delivery instrument
720 may include a curved section 730 extending at least partially in a lateral direction.
For example, the curved section 730 of the delivery instrument 720 may include a first

curve 732 that extends at least partially in the lateral direction and a second curve 734
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that extends in a generally longitudinal direction toward the distal tip so as to provide an
effective application path to the nasal lateral wall 70. Such a curved orientation may
facilitate application of the rigidity supplement material 710a onto the internal portion of
the nasal lateral wall 70. In addition, such a curved orientation may facilitate application
of the rigidity supplement material 710b onto the external portion of the nasal lateral wall
70. The delivery instrument 720 may also be used to apply the rigidity supplement
matcrial 710c onto an cxtcrnal portion of the nasal bridge along both nasal latcral walls
70. Thce length of the distal tip portion 722 and the shapc of the curved scction 730 may
be sclected by the practitioncr depending upon the patient’s nasal anatomy (c.g., nosc
size, rim curvature, tissue thickness, and the like).

The delivery instrument 720 includes an applicator 735 that contacts the targeted
nasal tissue and deposits one or more layers of the rigidity supplement material 710a,
710b, and 710c. Similar to the embodiments previously described in connection with
FIG. 22, the applicator 735 comprises a miniature roller 736 that receives the previously
described polymer material in the non-rigid, generally liquid state. In other
embodiments, the applicator 735 may comprise a miniature brush having bristles that
receive the polymer material in the non-rigid, generally liquid state. The delivery
instrument7 can be manipulated by the user (e.g., using the handle member) so that the
applicator 735 is brought into contact with the targeted nasal tissue and the polymer
material is deposited thereon. Thereafter, the polymer can partially dry or otherwise
stiffen to provide supplemental rigidity to the nasal structure to which it was applied.

A number of embodiments of the invention have been described. Nevertheless, it
will be understood that various modifications may be made without departing from the
spirit and scope of the invention. Accordingly, other embodiments are within the scope

of the following claims.
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WHAT IS CLAIMED IS:

1. A nasal implant delivery system comprising:

a delivery cannula including a distal portion, a proximal portion, and a lumen
extending therebetween, at least a section of the proximal portion extending in
longitudinal direction along a central axis, the distal portion of the delivery cannula
including a curved section that extends in an at least partially lateral direction away from
the central axis and including a port to deliver a nasal implant;

an actuation member movable disposed in the lumen, the actuation member
including a distal surface to at least partially engage the nasal implant when the implant is
disposed in the lumen; and

a handlc member coupled with the delivery cannula to manipulate the position of
the distal portion relative to a targeted site, the handle member being coupled to a hand-

adjustable switch to cause the actuation member to move in the lumen.

2. The nasal implant delivery system of claim 1, wherein the curved section of the distal

portion of the delivery cannula is penetrable into a tissue plane of a nasal rim.

3. The nasal implant delivery system of claim 2, wherein the curved section of the

delivery cannula curls in a generally arcuate shape away from the central axis.

4. The nasal implant delivery system of claim 3, wherein the generally arcuate shape of
the curved section is substantially congruent to an anatomical curvature to at least a

portion of a nasal rim.

5. The nasal implant delivery system of claim 1, wherein the curved section of the distal

portion of the delivery cannula is penetrable into a tissue plane of a lateral nasal wall.

6. The nasal implant delivery system of claim 5, wherein the curved section of the
delivery cannula includes a first curve that extends in the at least partially lateral

direction away from the central axis and a second curve that extends in a longitudinal
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10.

11.

12.

direction generally parallel to the central axis toward a distal tip of the delivery

cannula.

The nasal implant delivery system of claim 6, wherein the distal tip is insertable into a
mucosal surface and advanceable in a cephalo-caudal direction toward the targeted

tissue plane.

The nasal implant dclivery system of claim 1, further comprising a guidce flange offsct
from and cxtending gencrally parallel to at Icast a part of the distal portion of the

delivery cannula.

The nasal implant delivery system of claim 1, wherein at least the distal portion of the

delivery cannula comprises a needle.

The nasal implant delivery system of claim 1, further comprising a nasal implant

arranged in the distal portion of the delivery cannula.

The nasal implant delivery system of claim 10, wherein the nasal implant comprises a

resilient elongate structure that is deliverable to a targeted nasal tissue plane.

A nasal implant delivery system, comprising:

a delivery cannula including a distal portion, a proximal portion, and at lcast one

lumen extending therebetween, at least a section of the proximal portion extending in

longitudinal direction along a central axis, the distal portion of the delivery cannula

including a curved section that extends in an at least partially lateral direction away from

the central axis and including a port in communication with the at least one lumen to

deploy a nasal implant material;

a fluid reservoir in fluid communication with the at least one lumen, the fluid

reservoir containing a polymer material in a generally non-rigid state; and
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an actuation member to deploy the polymer material from the distal portion of the

delivery cannula and to a targeted nasal tissue plane, the polymer material transitioning to

a resilient state when deployed from the distal portion.

13.

14.

15.

16.

17.

18.

19.

The nasal implant delivery system of claim 12, wherein the curved section of the

distal portion of the delivery cannula is penetrable into a tissue plane of a nasal rim.

The nasal implant delivery system of claim 13, wherein the curved section of the

delivery cannula curls in a generally arcuate shape away from the central axis.

The nasal implant delivery system of claim 14, wherein the generally arcuate shape of
the curved section is substantially congruent to an anatomical curvature to at least a

portion of a nasal rim.

The nasal implant delivery system of claim 12, wherein the curved section of the
distal portion of the delivery cannula is penetrable into a tissue plane of a lateral nasal

wall.

The nasal implant delivery system of claim 16, wherein the curved section of the
delivery cannula includes a first curve that extends in the at least partially lateral
direction away from the central axis and a second curve that extends in a longitudinal
direction generally parallel to the central axis toward a distal tip of the delivery

cannula.

The nasal implant delivery system of claim 17, wherein the distal tip is insertable into
a mucosal surface and advanceable in a cephalo-caudal direction toward the targeted

tissue plane.

The nasal implant delivery system of claim 12, further comprising a guide flange
offset from and extending generally parallel to at least a part of the distal portion of
the delivery cannula.
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20. The nasal implant delivery system of claim 12, wherein at least the distal portion of

the delivery cannula comprises a needle.

21. A delivery system for a nasal rigidity supplement, comprising:

a delivery instrument including a distal portion and a proximal portion, the
proximal portion cxtending in longitudinal dircction along a central axis, the distal
portion of the dclivery instrument including an applicator to contact a targcted nasal
tissuc sitc; and

a rigidity supplement material arranged on the applicator of the delivery
instrument, the rigidity supplement material being in a generally non-rigid state when
arranged on the applicator,

wherein the rigidity supplement material transitions to a resilient state when

deployed from the applicator to the targeted nasal tissue site.

22. The delivery system of claim 21, wherein the rigidity supplement material reacts with

air to transition to the resilient state.

23. The delivery system of claim 21, wherein the rigidity supplement material comprises
a substantially translucent or transparent material transitions when in the resilient
state.

24. The delivery system of claim 21, wherein the applicator comprises a brush device.

25. The delivery system of claim 21, wherein the applicator comprises a roller device.

26. The delivery system of claim 21, the rigidity supplement material comprises a

generally elastic laminate material transitions when in the resilient state.
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International application No.

PCT/US2007/068370

A. CLASSIFICATION OF SUBJECT MATTER

AGIF 2/18(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 8: A61F, A61B, A61K, A61N

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKIPASS(KIPO internal), Delphion, Pubmed (implant, delivery, cannula, lumen, nasal, and similar terms)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 6936052B2 (BOSTON SCIENTIFIC SCIMED, INC.) 30 AUG. 2005 1-26
See Abstract, Figures 1 & 23, and Claims 1-12.
A US 6875219B2 (ARRAMON, Y.P. & MCINTYRE, S.H.) 05 APR. 2005 1-26
See Abstract, Figures 12 & 13.
A US 6395007B1 (AMERICAN OSTEOMEDIX, INC.) 28 MAY 2002 1-26
See Abstract, and Figures 1,4, & 11.
A US 6512958B1 (MEDTRONIC, INC.) 28 JAN. 2003 1-26
See Abstract, and T'igure 1.

I:l Further documents arc listed in the continuation of Box C.

& See patent family annex.

* Special categorics of cited documents:
"A"  document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P"  document published prior to the international filing date but later

than the priority date claimed

wn

sgn

nyn

ngn

later document published aller the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or camol be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents.such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

23 OCTOBER 2007 (23.10.2007)

Date of mailing of the international search report

23 OCTOBER 2007 (23.10.2007)

Name and mailing address of the ISA/KR

Korean Intellectual Property Office
920 Dunsan-dong, Seo-gu, Daejeon 302-701,
Republic of Korea

Facsimilc No. 82-42-472-7140

Authorized officer

Telephone No.

JEONG, JAE CHEOL

82-42-481-8385

Form PCT/ISA/210 (second sheet) (April 2007)
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Information on patent family members

International application No.

PCT/US2007/068370
Patent document Publication Patent family Publication
cited in search report date member(s) date
US6936052B2 30.08.2005 US20020156488A1 24.10.2002
US20040073234A1 15.04.2004
US20040087970A1 06.05.2004
US20050131391A1 16.06. 2005
US20050131392A 1 16.06.2005
US20050131393A1 16.06. 2005
US6936052B8 30.08.2005
use875219B2 05.04.2005 US20040162559A 1 19.08.2004
US6875219BB 05.04.2005
W02004073500A2 02.09.2004
W02004073500A3 27.01.2005
US6395007B1 28.05.2002 AT288723E 15.02.2005
AL200035285A 1 04.10.2000
AU775688B2 12.08.2004
CA2367599A1 21.09.2000
DE60018048C0 17.03.2005
EP1161200A1 12.12. 2001
EP1161209B1 09.02.2005
US20002049449A 1 25.04.2002
US20030036763A1 20.02.2003
US6395007B1 28.05.2002
US6770079B8B 03.08.2004
US68872468B 03.05.2005
WO0054705A1 21.09.2000
US6512958B1 28.01.2003 US6512958B 1 28.01.2003
W002087678A1 07.11.2002
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY PCT
To:
Altman, Daniel E. NOTIFICATION OF TRANSMITTAL OF
KNOBBE, MARTENS, OLSON & BEAR, LLP THE INTERNATIONAL SEARCH REPORT AND
. & THE WRITTEN OPINION OF THE INTERNATIONAL
2040 Main Street, 14th Floor

SEARCHING AUTHORITY, OR THE DECLARATION
irvine, CA 92614 )

ETATS-UNIS D'AMERIQUE

(PCT Rule 44.1)
Date of mailing
{day/month/year)
24 August 2012 (24-08-2012)
Applicant's or agent's file reference
AERIN-001WO FOR FURTHER ACTION See paragraphs 1 and 4 below
International application No. International filing date
PCT/US2012/042316 (dayimonth/year) 13 June 2012 (13-06-2012)

Applicant

AERIN MEDICAL, INC.

1. The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are fransmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46):

When? The time limit for filing such amendments is normally two months from the date of transmittal of the
International Search Report.

Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Fascimile No.: (41-22) 338.82.70

For more detailed instructions, see PCGT Applicant's Guide, International Phase, paragraphs 9.004 - 9.011.

2. I:‘ The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the writien opinion of the International Searching Authority are transmitied herewith.

3. D With regard to any protest against payment of (an) additional fee{s) under Rule 40.2, the applicant is notified that:

D the protest together with the decision thereon has been transmitted to the International Bureau together with the
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices.

D no decision has been made yet on the protest; the applicant will be notified as soon- as adecision is made.

4. Reminders

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an
international preliminary examination report has been or is to be established. Following the expiration of 30 months from the
priority date, these comments will also be made available to the public.

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the intemational
application, or of the priority claim, must reach the International Bureau before completion of the technical preparations for
international publication (Rules 90bis.1 and 90bis.3).

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices.

In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19
months.

For details about the applicable time limits, Office by Office, see www.wipo.int/pct/enftextsftime_limits.htmt and the
PCT Applicant's Guide, National Chapters.

Name and mailing address of the International Searching Authority Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2 BERTON!. Sara
NL-2280 HV Rijswijk ;
. [4)) = (+31-70) 340-2040 Tel: +49 (0)89 2399-2482
_ Fax: (+31-70) 340-3016

Form PCTASA/220 (July 2010)
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PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

A I' " 1, R

pplicant’s or agent's file reference FOR FURTHER see Form P QT s AI?2 0
AERIN-001WO ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US2012/042316 13/06/2012 14/06/2011
Applicant

AERIN MEDICAL, INC.

This international search report has been prepared by this international Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 6 sheets.

ltis also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. Withregard to the language, the international search was carried out on the basis of:

the international application in the language in which it was filed

D atranslation of the international application into , which is the language
of a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

b. [:l This international search report has been established taking into account the rectification of an obvious mistake
authorized by or nofified to this Authority under Rule 91 (Rule 43 8bis(a)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. |.
2. Certain claims were found unsearchable (See Box No. if)
3. D Unity of invention is lacking (see Box No i)

4. With regard to the title,
D the text is approved as submitted by the applicant

the text has been established by this Authority to read as follows:
DEVICES FOR TREATING NASAL AIRWAYS

5. With regard to the abstract,
D the text is approved as submitted by the applicant

the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. _ 23A
as suggested by the applicant
D as selected by this Authority, because the applicant failed to suggest a figure
D as selected by this Authority, because this figure better characterizes the invention
b. El none of the figures is to be published with the abstract

Form PCT/NSA/210 (first sheet) (July 2009)
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International application No.

INTERNATIONAL SEARCH REPORT PCT/US2012/042316

BoxNo.lt  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:

22-3
because they relate fo subject matter not required to be searched by this Authority, namely:

see FURTHER INFORMATION sheet PCT/ISA/210

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

BoxNo.lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

-

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.
3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers

only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
. payment of a protest fee.

The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCTASA/210 (continuation of first sheet (2)) (April 2005)
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INTERNATIONAL SEARCH REPORT

International application No

PCT/US2012/042316

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61B18/12 A61B18/14
ADD. A61B18/00 A61B18/16

According to International Patent Classification {IPC} or to both national classification and {PC

B. FIELDS SEARCHED

Minimum documentation searched (classification systern followed by classification symbols)

A61B

Docurmentation searched other than minimurm documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X US 2003/225403 Al (WOLOSZKO JEAN [US] ET
AL) 4 December 2003 (2003-12-04)
paragraphs [0014] - [0015], [0143] -
[0182], [0222] - [0224]; figures 1-2,
14-15

X US 2002/016588 Al (WONG BRIAN J F [US] ET
AL) 7 February 2002 (2002-02-07)
paragraphs [0025] - [0027], [0034] -
[0037], [0044] - [0045], [0060] -

1-9,12,
13,20,21

1,9-119
14-19

[0061]; figures 3A, 3B

the whole document

1 August 2000 (2000-08-01)
the whole document

X,P US 2012/078377 Al (GONZALES DONALD A [US] 1-21
ET AL) 29 March 2012 (2012-03-29)

A US 6 096 033 A (TU HOSHENG [US] ET AL) 1-21

D Further documents are listed in the continuation of Box C.

See patent family annex.

* ‘Special categories of cited documents ;

"A" document defining the general state of the art which is not considered
to be of particular relevance

E" earlier application or patent but published on or after the international
filing date

°L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

*X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"v* document of particular relevance; the claimed invention cannot be
considered fo involve an inventive step when the document is .
combined with one or more other such documents, such combination

means being cbvious to a person skilled in the art
"P" document published prior to the international filing date but later than !
the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
9 August 2012 24/68/2012

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patertlaan 2

NL - 2280 HV Rijswik

Tel. (+31-70) 340-2040, .

Fax: (+31-70) 340-3018 Smit, Jos

Form PCT/ISA/210 (second sheet) {April 2005)
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Information on patent family members

International application No

PCT/US2012/042316
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2003225403 Al 04-12-2003 AU 2003215263 Al 04-09-2003
EP 1474203 A2 10-11-2004
US 2003225403 Al 04-12-2003
Wo 03068311 A2 21-08-2003
US 2002016588 Al 07-02-2002  NONE
US 2012078377 Al 29-03-2012 US 2012078377 Al 29-03-2012
WO 2012040557 AZ 29-03-2012
US 6096033 A 01-08-2000  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)
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International Application No. PCT/ US2012/ 042316

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

Continuation of Box II.1

Claims Nos.: 22-39

Claims 22-39 relate to subject-matter considered by this Authority to be
covered by the provisions of Rule 39.1(iv) / 67.1(iv) PCT - Method for
treatment of the human or animal body by surgery. In particular, claims
22-39 comprise the step of delivering energy to tissues within the nose
to reshape a region of the nose to a new conformation.
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International application No.

INTERNATIONAL SEARCH REPORT POT/US2012/042316

Box No.IV  Text of the abstract (Continuation of item 5 of the first sheet)

Devices for treating nasal airways are provided. Such devices may improve
airflow through an internal and/or external nasal valve, and are configured to
facilitate the use of mechanical re-shaping, energy application and other
treatments to modify the shape, structure, and/or air flow characteristics of an

internal nasal valve, an external nasal valve or other nasal airways.

Form PCTASA/210 (continuation of first sheet (3)) (July 2009)
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International application No.

INTERNATIONAL SEARCH REPORT PCT/U52012/042316

BoxNo.ll - Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:

2-39
because they relate to subject matter not required to be searched by this Authority, namely:

see FURTHER INFORMATION sheet PCT/ISA/210

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4{a).

Box No.lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

e

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time fimit specified in the invitation.

l:l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)
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International application No

PCT/US2012/042316

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61B18/12 A61B18/14
ADD. A61B18/00 A61B18/16

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consuited during the intemational search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* .| Citation of doc t, with indicati where appropriate, of the relevant passages Relevant to claim No.
X US 2003/225403 Al (WOLOSZKO JEAN [uS] ET 1-9,12,

AL) 4 December 2003 (2003-12-04) 13,20,21
paragraphs [0014] - [0015], [0143] - A
[0182], [0222] - [0224]; figures 1-2,

14-15
X US 2002/016588 A1l (WONG BRIAN J F [US] ET 1,9-11,
AL) 7 February 2002 (2002-02-07) 14-19

paragraphs [0025] - [0027], [0034] -
[0037], [0044] - [0045], [0060] -
[eo61]; figures 3A, 3B

X, P US 20127078377 Al (GONZALES DONALD A [US] 1-21
ET AL) 29 March 2012 (2012-03-29)
the whole document

A US 6 096 033 A (TU HOSHENG [US] ET AL) 1-21
1 August 2000 (2000-08-01)
the whole document

D Further documents are listed in the continuation of Box C. See patent family anhex,

* Special categories of cited documents : . . ) " L
“T* later document published after the intemational filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance
"E" earlier application or patent but published on or after the internationat

filina dat *X" document of particular relevance; the claimed invention cannot be
ting date considered novel or cannot be considered to-involve an inventive
L document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited to establish the publication date of another citation or other

A oY "Y* document of particular relevance; the claimed invention cannot be
special reason (as specified)

considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
"P" document published prior to the intemational filing date but later than
the priority date claimed "&" document member of the same patent family
Date of the actual completion of the intemational search Date of mailing of the intemational search report
9 August 2012 24/08/2012
Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswilk

Tel. (+31-70) 340-2040, :
Fax: (+31-70) 340-3016 Smit, Jos

Fomrn PCT/ISA/210 (second sheet) {Apni 2005)
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Information on patent family members

International application No

PCT/US2012/042316
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2003225403 Al 04-12-2003 AU 2003215263 Al 04-09-2003
EP 1474203 A2 10-11-2004
US 2003225403 Al 04-12-2003
WO 03068311 A2 21-08-2003
US 2002016588 Al 07-02-2602  NONE
US 2012078377 Al 29-03-2012 US 2012078377 Al 29-03-2012
WO 2012040557 A2 29-03-2012
US 6096033 A 01-68-2000  NONE
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Form PCTASAI210 (patent family annex) (Aprit 2005}
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International Application No. PCT/ us2012/042316

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

Continuation of Box II.1

Claims Nos.: 22-39

Claims 22-39 relate to subject-matter considered by this Authority to be
covered by the provisions of Rule 39.1(iv) / 67.1(iv) PCT - Method for
treatment of the human or animal body by surgery. In particular, claims
22-39 comprise the step of delivering energy to tissues within the nose
to reshape a region of the nose to a new conformation.

Page 212 of 309




PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

PCT

WRITTEN OPINION OF THE
see form PCTASA220 INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(day/imonthiear) see form PCTASA210 (second sheet)

Applicant's or agent's file reference FOR FURTHER ACTION

see form PCTASAR20 See paragraph 2 below

International application No. International filing date (day/nonth/ear) Priority date {day/month/ear)
PCTAIS2012042316 13.06.2012 14.06.2011

International Patent Classification (IPC) or both national classification and IPC

INV. A61B18/12 A61B18/14 ADD. A61B18/00 A61B18/16

Applicant
AERIN MEDICAL, INC.

1. This opinion contains indications relating to the following items:

Box No. | Basis of the opinion
Box No. [l Priority
Box No. lli  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

Box No. V - Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial
applicability; citations and explanations supporting such statement

Box No. VI  Certain documents cited
Box No. Vii  Certain defects in the international application

R ROKERK

Box No. VIII Certain observations on the international application

2. FURTHER ACTION

if a demand for international preliminary examination is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
International Bureau under Rule 66.1bis(b) that written opinions of this International Searching Authority

will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASA/220 or before the expiration of 22 months from the priority date,
whichever expires later.

For further options, see Form PCTASAR20.

3. For further details, see notes to Form PCTASA/220.

Name and mailing address of the {SA: Date of completion of Authorized Officer e
this opinion . g
) European Patent Office see form ] ; ) 3
PCTASAR10 Smit, Jos .)o

D-80298 Munich
Tel. +49 892398 -0 Telephone No. +49 89 2399-0
Fax: +49 89 2399 - 4465

A
%

%,
0 sy *

%

o

Form PCTASAR237 (Cover Sheet) (July 2008}
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WRITTEN OPINION OF THE International application Na.
INTERNATIONAL SEARCHING AUTHORITY PCTAS2012042316

Box No.| Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:
I  the international application in the language in which it was filed

[0  a translation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

2. O This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide andior amino acid sequence disclosed in the international application, this
opinion has been established on the basis of a sequence listing filed or furnished:

a. (means)
O on paper
B in electronic form

b. (time)
[J  in the international application as filed
O together with the international application in electronic form
0 subsequently to this Authority for the purposes of search

4. O In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished,

the required statements that the information in the subsequent or additionat copies is identical to that in the
application as filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Box No. Il Priority

1. I The validity of the priority claim has not been considered because the International Searching Authority
does not have in its possession a copy of the earlier application whose priority has been claimed or, where
required, a translation of that earlier application. This opinion has nevertheless been established on the
assumption that the relevant date (Rules 43bis.1 and 64.1) is the claimed priority date.

2. O This opinion has been established as if no priority had been claimed due to the fact that the priority claim

has been found invalid (Rules 43bis.1 and 64.1). Thus for the purposes of this opinion, the international
filing date indicated above is considered to be the relevant date.

3. ‘Additional observations, if necessary:

Form PCTASA/ 237 (April 2007)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2012042316

Box No. lll Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non
obvious), or to be industrially applicable have not been examined in respect of

[0 the entire international application
Bl ciaims Nos. 22-39
because:
& the said international application, or the said claims Nos. 22-39 relate to the following subject matter which
does not require an international search (specify):
see separate sheet
B the description, claims or drawings (indicate particular elements below) or said claims Nos.  are so unclear
that no meaningful opinion could be formed (specify):
[J the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed (specify):
[ . no international search report has been established for the whole application or for said claims Nos. 22-39
0 a meaningful opinion could not be formed without the sequence fisting; the applicant did not, within the
prescribed time limit:
[ furnish a sequence listing on paper complying with the standard provided for in Annex C of the
Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable to it.
L} furnish a sequence listing in electronic form complying with the standard provided for in Annex C
of the Administrative Instructions, and such listing was not available to the international Searching
Authority in a form and manner acceptable to it.
0 pay the required late furnishing fee for the furnishing of a sequence listing in response to an
invitation under Rules 13ter.1(a} or (b).
4 See Supplemental Box for further details
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Box No.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or

industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 5
No: Claims 1-4, 6-21
Inventive step (IS) Yes: Claims

No: Claims 1-21

Industrial applicability (1A) Yes: Claims 1-21
No: Claims

2. Citations and explanations

see separate sheet

Box No. VI Certain documents cited

1. Certain published documents (Rules 43bis.1 and 70.10)
and/or
2. Non-written disclosures (Rules 43bis.1 and 70.9)

see form 210

Box No. Vit  Certain defects in the international application

The following defects in the form or contents of the international application have been noted:

see separate sheet

Box No. VIl Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet

Form PCTASA/ 237 (April 2007)
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Re ltem lil

Non-establishment of opinion with regard to novelty, inventive step and
industrial applicability

Claims 22-39 relate to subject-matter considered by this Authority to be covered by
the provisions of Rule 39.1(iv) / 67.1(iv) PCT - Method for treatment of the human or
animal body by surgery. In particular, claims 22-39 comprise the step of delivering
energy to tissues within the nose to reshape a region of the nose to a new
conformation.

Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1 Reference is made to the following documents:

D1 US 2003/225403 A1 (WOLOSZKO JEAN [US] ET AL) 4
December 2003 (2003-12-04)

D2 US 2002/016588 A1 (WONG BRIAN J F [US] ET AL) 7 February
2002 (2002-02-07)

2 INDEPENDENT CLAIM 1

2.1 Notwithstanding the lack of clarity mentioned under ltem VI, the present
application does not meet the criteria of Article 33(1) PCT, because the
subject-matter of claim 1 is not new in the sense of Article 33(2) PCT, the
reason being as follows:

2.2 Document D1 discloses (the references in parentheses applying to this
document):

A device for treating a patient's nasal airway (fig. 1 (5) (reference sign not
shown in figure); par. [0180]), the apparatus comprising:

an energy delivery element sized to be inserted into a nose or to be delivered
external to a nose and configured to deliver energy to tissues within the nose
to reshape a region of the nose to a new conformation (figs. 1 (20), 15 (490);
pars. [0144]-[0145], [0224]).

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005)
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2.3

3.2

3.3

Claim 1 is also not new in view of document D2 (cf. pars. [0035]-[0036]; par.
[0027]: "for applications such as reconstruction of the [...} nasal ala”") (Articles
33(1) and (2) PCT).

DEPENDENT CLAIMS 2-4, 6-21

Notwithstanding the lack of clarity mentioned under ltem VIII, dependent
claims 2-4, 6-21 do not appear to contain any additional features which, in
combination with the features of any claim to which they refer, meet the
requirements of the PCT in respect of novelty (Articles 33(1) and (2) PCT), the
reasons being as follows:

Document D1 discloses (the references applying to this document):
Claim 2: fig. 15 (490); par. [0224];

Claim 3: par. [0172];

Claim 4: fig. 2 (100, 204, 103, 104); pars. [0147], [0150], [0175];

Claims 6-9: pars. [0168]-[0172], [0015]; needless to specify electrode
geometry (needie, plate) or electrode polarity (monopolar, bipolar), or to claim
the presence of a grounding pad for an electrosurgery device;

Claim 12: fig. 1 (34);

Claim 13: pars. [0153], [0178]; fig. 1 (38); par. [0180];

Claim 20: fig. 1 (10); and

Claim 21: par. [0014].

Document D2 discloses (the references applying to this document):

Claims 9-11: pars. [0035]-[0036]; par. [0027]: "for applications such as
reconstruction of the [...] nasal ala”;

Claim 14: pars. [0045], [0060]; and

Claims 15-19: par. [0035]: "The RF electrodes may vary in size and shape,
as required for the desired reshaping, and appropriate for the cartilage size
and shape"; par. [0036]: "A further embodiment of the present invention is
where the electrodes themselves are part of the jig, clamps or scissors, not
only heating, but also serving to clamp and/or shape the tissue. The
electrodes may also be designed to function as molds, presses and
mandrills.”; par. [0027]: "for applications such as reconstruction of the [...]
nasal ala".

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005)
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DEPENDENT CLAIM 5
4.1 Notwithstanding the lack of clarity mentioned under Item VIII, dependent claim

5 does not appear to contain any additional features which, in combination
with the features of any claim to which it refers, meet the requirements of the
PCT in respect of inventive step (Articles 33(1) and (3) PCT), the reasons
being as follows:

4.2 Claim 5 deals with the problem of activating the electrode of an electrosurgery
device. The solution selected in claim 5 (i.e. incorporating an activation button
in the handle) is merely one of several straightforward possibilities from which
the skilled person would select, in accordance with circumstances, without the
exercise of inventive skill, in order to solve the problem posed.

Re ltem VI

Certain documents cited

Certain published documents

- Application No Publication date : Filing date Priority date (valid claim)
- Patent No (day/month/year) : (day/month/year) : (day/month/year)
| 218 2012/078377 2012-03-29

The validity of the priority claim has not been considered, because the ISA does not
have in its possession a copy of the priority application. This opinion has nevertheless
been established on the assumption that the relevant date (Rules 43bis.1 and 64.1
PCT) is the claimed priority date. Should the priority claim appear to be not valid,
document US 2012/078377 A1 would form part of the state of the art in the sense of
rule 33.1 PCT. It is pointed out to the applicant that in this case this document would
also question the novelty and inventive step of the present claims.

Form PCT/ISA/237 (Separate Sheet) (Sheet 3) (EPO-April 2005)
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Re Item VI

- Certain defects in the international application

1 The application does not meet the requirements of Rule 6 PCT, the reasons
being as follows:

1.1 Independent claim 1 is not in the two-part form in accordance with Rule 6.3(b)
PCT, which in the present case would be appropriate, with those features
known in combination from the prior art (i.e. documents D1-D2) being placed
in the preamble (Rule 6.3(b)(i) PCT) and the remaining features being
included in the characterising part (Rule 6.3(b)(ii) PCT).

1.2 Claim 20 comprises all the features of claim 1 and is therefore not
appropriately formulated as a claim dependent on the latter (Rule 6.4 PCT).

1.3 The features of claims 1-21 are not provided with reference signs placed in
parentheses (Rule 6.2(b) PCT).

1.4 Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background
art disclosed in documents D1-D2 is not mentioned in the description, nor are
these documents identified therein.

Form PCT/ISA/237 (Separate Sheet) (Sheet 4) (EPO-April 2005)
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Re ltem Viil

Certain observations on the international application

1 The application does not meet the requirements of Article 6 PCT, the reasons
being as follows:

1.1 Claims 1 and 15 do not meet the requirements of Article 6 PCT because the
matter for which protection is sought is not clearly defined. This particularly
pertains to the phrases "configured to deliver energy to tissues within the nose
to reshape a region of the nose to a new conformation" in claim 1 and "having
a shape configured to alter a conformation of a region of the nose to a new
conformation” in claim 15. The claims attempt to define the subject-matter in
terms of the result to be achieved, which merely amounts to a statement of
the underlying problem, without providing the technical features necessary for
achieving this result.

1.2 Claims 1 and 15 do not meet the requirements of Article 6 PCT in that the
matter for which protection is sought is not clearly defined. The functional
statements "configured to deliver energy to tissues within the nose to reshape
a region of the nose to a new conformation” in claim 1 and "having a shape
configured to alter a conformation of a region of the nose to a new
conformation” in claim 15 do not enable the skilled person to determine which
technical features are necessary to perform the stated function.

Form PGT/ISA/237 (Separate Sheet) (Sheet 5) (EPO-April 2005)
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Possible steps after receipt of the international search report (1SR) and
written opinion of the International Searching Authority (WO-1SA)

General
information

Amending claims
under
Art. 19 PCT

Filing a demand
for international
preliminary
examination

Filing informal
comments

End of the
international
phase

Relevant PCT
Rules and more
information

For all international applications filed on or after 01/01/2004 the competent
ISA will establish an ISR It is accompanied by the WO-ISA. Unlike the
former written opinion of the IPEA (Rule 66.2 PCT), the WO-1SA is not
meant to be responded to, but to be taken into consideration for further
procedural steps. This document explains about the possibilities.

Within 2 months after the date of mailing of the ISR and the WO-ISA the
applicant may file amended claims under Art. 19 PCT directly with the
International Bureau of W{PQO. The PCT reform of 2004 did not change
this procedure. For further information please see Rule 46 PCT as well as
form PCT/1SA/220 and the corresponding Notes to form PCT/1SA/220.

In principle, the WO-1SA will be considered as the written opinion of the
IPEA. This should, in many cases, make it unnecessary to file a demand for
international preliminary examination. |f the applicant nevertheless wishes
to file a demand this must be done before expiry of 3 months after the
date of mailing of the ISR/WO-ISA or 22 months after priority
date, whichever expires later (Rule 54bis PCT). Amendments under Art.
34 PCT can be filed with the IPEA as before, normally at the same time as
filing the demand (Rule 66.1 (b) PCT).

If a demand for international preliminary examination is filed and no
comments/amendments have been received the WO-1SA will be transformed
by the IPEA into an IPRP (International Preliminary Report on Patentability)
which would merely reflect the content of the WO-1SA. The demand can still
be withdrawn (Art. 37 PCT).

After receipt of the ISR'WO-I1SA the applicant may file informal comments
on the WO-ISA directly with the International Bureau of WIPO. These
will be communicated to the designated Offices together with the IPRP
(International Preliminary Report on Patentability) at 30 months from the
priority date. Please also refer to the next box.

At the end of the international phase the International Bureau of WIPO will
transform the WO-1SA or, if a demand was filed, the written opinion of the
IPEA into the IPRP, which will then be transmitted together with possible
informal comments to the designated Offices. The |PRP replaces the former
IPER (international preliminary examination report).

Rule 43 PCT, Rule 43bis PCT, Rule 44 PCT, Rule 44bis PCT, PCT Newsletter
12/2003, OJ 11/2003, OJ 12/2003
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Scott J. WOLF

Applicant/Patent Owner:

Application No./Patent No.: _13/495,844 Filed/lssue Date: June 13, 2012

Tittleq: METHODS AND DEVICES TO TREAT NASAL AIRWAYS

AERIN MEDICAL INC. . a Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignhee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assighment from the inventor(s) of the patent application/patent identified above. The assighment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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3. From:

4. From:

5. From:

6. From:

[

STATEMENT UNDER 37 CFR 3.73(c)

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assighment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Scott M. Smith, Reg. No. 48,268/ October 24, 2013
Signature Date

Scott M. Smith 48,268

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.8.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
13/495,844 06/13/2012 Scott J. Wolf AERIN.O01A2
CONFIRMATION NO. 8561
75149 POA ACCEPTANCE LETTER
Dorsey & Whitney LLP
inteloctual Property Department - SF LT

Columbia Center
701 Fifth Avenue, Suite 6100

Seattle, WA 98104-7043
Date Mailed: 10/31/2013

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 10/24/2013.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/sleutchit/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
13/495,844 06/13/2012 Scott J. Wolf P239600US02 (494912-2) 8561
75149 7590 08/11/2014 | |
. EXAMINER
Dorsey & Whitney LLP
Intellectual Property Department - SF MANUEL, GEORGE C

Columbia Center |

701 Fifth Avenue, Suite 6100 ARTONIT | PAPER BER |
Seattle, WA 98104-7043 3762
| NOTIFICATION DATE | DELIVERY MODE |
08/11/2014 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

pogson.phoebe @dorsey.com
docketingdept-sf@dorsey.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
13/495,844 WOLF ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
GEORGE MANUEL 3762 ,S\l‘g“‘s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) fled on _____
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5[ Claim(s) 1-19is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) is/are allowed.
7)X Claim(s) 1-19 is/are rejected.
8)[] Claim(s) _____is/are objected to.
9] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitp/hwww usplo gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHieaedback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[] Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) IZI Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.

2) x Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) l:l Other-

Paper No(s)/Mail Date 11/30/12, 9/27/12.

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20140805
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Application/Control Number: 13/495,844 Page 2
Art Unit: 3762

The present application is being examined under the pre-AlIA first to invent provisions.
DETAILED ACTION

Claim Rejections - 35 USC § 112

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly pointing
out and distinctly claiming the subject matter which the inventor or a joint inventor regards as the
invention.

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claims 10-19 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject
matter which the inventor or a joint inventor, or for pre-AIA the applicant regards as the
invention.

Regarding claims 10 and 18, it is unclear what comprises a desired shape.

Regarding claim 14, it is unclear what comprises using a positioning element, or a desired
position.

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of pre-AIA 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —
(b) the invention was patented or described in a printed publication in this or a foreign country or in

public use or on sale in this country, more than one year prior to the date of application for patent in the
United States.
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Application/Control Number: 13/495,844 Page 3
Art Unit: 3762

Claims 1-4 and 6 are rejected under pre-AIA 35 U.S.C. 102(b) as being anticipated by
Gertner et al (US 2007/0219600).

Gertner et al disclose treating a patient's nasal airway by altering a structure, shape or
conformation of one or more nasal structures in an area of a nasal valve by measuring the device,
allowing the user to avoid illuminating the anterior vestibule and the nasal valve and focusing the
therapeutic light posterior to the limen nasi of the nasal cavity.

The treatment device comprises a light source 126 which may be an LED or laser diode.
See paragraph [0091].
Claim Rejections - 35 USC § 103
The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claims 5, 7-12, 14, 15 and 17-19 are rejected under pre-AIA 35 U.S.C. 103(a) as being
unpatentable over Gertner et al (US 2007/0219600) in view of Makower et al (US
2010/0152730).

Gertner et al disclose all of the claimed features except for injecting a polymerizing
liquid, delivering radiofrequency energy, or altering the shape of the external nasal valve.

Makower et al illustrate in FIG. 10 an embodiment in which a dressing is applied and
formed in situ on a surgical bed. Device 500 includes reservoir 510, elongate member 520, and
distal end 530. Reservoir 510 holds at least one material in a deliverable form, such a liquid or

gel which may comprise a polymerizing liquid. Reservoir 510 may be a syringe barrel or similar
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Application/Control Number: 13/495,844 Page 4
Art Unit: 3762

device for injecting the polymerizing liquid. Reservoir 510 connects to elongate member 520.
Elongate member 520 has at least one lumen through which the material contained in reservoir
510 can pass. Elongate member 520 can be flexible, rigid, or a combination. A treatment site in
a patient’s airway lumen is readily adaptable based on the teaching a flexible elongate member is
capable of providing access through tortuous anatomy. See paragraph [0091].

One of ordinary skill in the art would have found it obvious to combine the polymerizing
liquid teachings of Makower et al with the device of Gertner et al to correct for tissue
abnormalities present during the therapy treatment. The ablation sites disclosed in Makower et
al and Gertner et al are similarly located so the dressing teachings of Makower et al would be
readily adaptable for use with the teachings of Gerner et al.

Makower et al further teach elongate conductor 630 is capable of conducting energy,
such as ultraviolet light, visible light, infrared light, radiofrequency energy, heat, other forms of
energy, or combinations thereof. See paragraph [0096].

Gertner et al teach for treatment, energy densities are achieved over a period of time of
about 0.5 to 3 minutes.

One of ordinary skill in the art would have found it obvious to combine the
radiofrequency energy teaching of Makower et al in place of the light therapy used in Gertner et
al because Makower et al suggests such a substitution produces an equivalent therapeutic effect
and because the teachings of Makower et al and Gertner et al are directed to similar tissue

treatments.
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Application/Control Number: 13/495,844 Page 5
Art Unit: 3762

Claims 13 and 16 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable
over Gertner et al (US 2007/0219600) in view of Makower et al (US 2010/0152730) and further
in view of Edwards (US 5,730,719).

Gertner et al in view of Makower et al render all the features as being obvious except for
measuring a temperature near the nasal tissue to be treated and heating an area of tissue
surrounding the one or more electrodes to a temperature of about 50° C to about 70° C.

Edwards teaches a temperature at the distal end of insulation sleeve 32 may be about 60
degrees C.

One of ordinary skill in the art would have found it obvious to combine the temperature
sensing and temperature limits teachings of Edwards with the device of Gertner et al in view of
Makower et al for measuring a temperature near the nasal tissue to be treated and heating an area
of tissue surrounding the one or more electrodes to a temperature of about 50° C to about 70° C
to avoid heating tissue beyond a treatment zone.

Conclusion
Any inquiry concerning this communication or earlier communications from the

examiner should be directed to George Manuel whose telephone number is (5§71) 272-4952.

/George Manuel/
Primary Examiner
Art Unit: 3762

8/6/2014
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CERTIFICATE OF FILING

I hereby certify that on the date specified below this correspondence is being transmitted electronically via the

Office electronic filing system, EFS-Web, on the United States Patent Office Web site, addressed to Mail Stop

Amendment, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on September 15, 2014
/aura lee mosier/

Laura Lee Mosier

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Art Unit: 3762
Scott J. WOLPF, et al.

Application No.  13/495,844 Confirmation No. 8561

Filed: June 16, 2012 Examiner: George C. MANUEL
For: METHODS AND DEVICES TO Date: September 15, 2014
TREAT NASAL AIRWAYS

AMENDMENT AND RESPONSE

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

Dear Sir:

In response to the Office Action dated August 11, 2014, please consider the following

remarks and amend the above-identified application as follows:

Amendments to the Claims begin on page 2.

Remarks begin on page 6.
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AMENDMENTS TO THE CLAIMS

The following listing of claims replaces all prior versions and listings of claims in the

application.
1. (Currently amended) A method of treating a patient's nasal airway, the method
comprising:

positioning a treatment surface of a treatment element within the nasal airway adjacent to

a nasal tissue to be treated;

by-altering applying the treatment surface to the nasal tissue with sufficient force to alter

a straeture;-shape er-conformation-efone-ormorenasal strueturesin anarea-of the nasal tissue;
and. L valve | . Fici L6y haping. & ’
to-the-nasalvalve

applying energy to the nasal tissue with the treatment element, wherein the nasal tissue at

least partially maintains the altered shape after the treating element is removed and the nasal

tissue heals.
2. (Currently Amended) The method of claim 1, wherein the treatmentis-applied

method is performed without a-reed-for creating a surgical incision or implanting a surgical

implant.

3. (Currently Amended) The method of claim 1, wherein the applying energy step &
treatment-comprises applying energy in a form selected from the group consisting of ultrasound,
microwave, heat, radiofrequency, electrical, light and laser.

4. (Currently Amended) The method of claim 1, wherein the applying energy step-a

treatment comprises injuring [[a]] the nasal tissue to-bere-shaped.

20f10
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5. (Currently Amended) The method of claim 1, whereinapplyingatreatment

comprises further comprising, before the step of applying energy. injecting a polymerizing liquid

into or below the nasal tissue.

6. (Canceled)
7. (Currently Amended) The method of claim [[6]] 1, wherein the nasal tissue

comprises at least one of tissue at a nasal valve or tissue adjacent a nasal valve elementis-used-te

8. (Currently Amended) The method of claim 1 wherein applying-a-treatment

comprisesmodifyinganasal straeture the treatment surface to the nasal tissue and applying the

energy modifies a mechanical property of the nasal tissue in a manner that increases a volumetric

airflow rate of air flowing from an exterior of the patient's body into the patient's nasopharynx
without changing a shape of an internal nasal valvessaid-medifyringcomprisingmeodifyinga
mechantcal property-ofatdeastonenasalvalve.

9. (Currently Amended) The method of claim 1, further comprising wherein

applying-atreatment-comprises delivering a cauterizing agent to the nasal tissue.

10. (Currently amended) A method of treating a patient's nasal airway, the method
comprising:
positioning a treatment element within the nasal airway adjacent to nasal tissue to be

treated, wherein the treatment element comprises a convex treatment surface and one or more

electrodes;
deforming the nasal tissue into a concave-desired shape by pressing [[a]] the convex

surface of the treatment element against the nasal tissue to be treated;

3of 10
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delivering radiofrequency (RF) energy to the one or more electrodes to locally heat the
nasal tissue, wherein delivering RF energy while deforming the nasal tissue causes the nasal
tissue to change shape; and

removing the treatment element from the nasal airway,

wherein the nasal tissue at least partially maintains its changed shape after the treatment

clement is removed.

11. (Original) The method of claim 10, wherein delivering RF energy comprises
delivering RF energy to at least one of the nasal valve, tissue near the nasal valve, or upper
lateral cartilage tissue.

12. (Currently Amended) The method of claim 10, further comprising cooling the
nasal tissue to be treated or tissue near the nasal tissue to be treated before, during, or after
delivering RF energy.

13. (Original) The method of claim 10, wherein delivering RF energy to the one or more
electrodes comprises:

measuring a temperature near the nasal tissue to be treated; and

adjusting a level of RF energy delivered to the tissue.

14. (Currently amended) The method of claim 10, further comprising, before

positioning the treatment element, #strg inserting a positioning element into the nasal airway to

determine a destred-position for positioning efthe treatment element.
15. (Original) The method of claim 10, wherein delivering RF energy to the one or more

electrodes comprises delivering RF energy for about 15 seconds to about 1 minute.
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16. (Currently amended) The method of claim 10, wherein delivering RF energy to
the one or more electrodes comprises heating an area of tissue surrounding the one or more
electrodes to a temperature of about 50° C[[.]] to about 70° C.

17. (Currently amended) The method of claim 10, wherein deforming the nasal
tissuc-into-a-desired-shape-and delivering RF energy to the one or more electrodes causes stress
relaxation in the nasal tissue without weakening the tissue.

18-19. (Canceled)
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REMARKS

Claims 1-19 are pending and stand rejected by the Office Action of August 11, 2014.
This response amends claims 1-5, 7-10, 12, 14, 16 and 17, and cancels claims 6, 18 and 19. The
amendments add no new matter. Applicants respectfully request reexamination and
reconsideration of pending claims 1-5 and 7-17.

Applicants have not publicly dedicated or abandoned any unclaimed subject matter and
have not acquiesced to any rejections made in the Office Action. Applicants reserve the right to
pursue prosecution of any presently or previously excluded or cancelled claim embodiments in

one or more future continuation and/or divisional applications.

I. Rejections Under 35 U.S.C.§ 112

The Office Action rejects claims 10-19 under 35 U.S.C. § 112(b), as allegedly being
indefinite. Specifically, for claims 10 and 18, it was allegedly unclear what comprised “a desired
shape.” For claim 14, it was allegedly unclear what comprised “using a positioning element” and
“a desired position.”

Applicants have amended claims 10 and 14 to remove “desired,” have further amended
claim 14 for enhanced clarity, and have canceled claims 18 and 19. Furthermore, the
“positioning element” of claim 14 is supported by the description in paragraphs [0184] and
[0185] of the specification (among others). Applicants respectfully submit that the amendments
to claims 10 and 14 overcome the rejection of claims 10-17, by satisfying the requirements of 35
U.S.C. § 112(b), and that the rejection of claims 18-19 is moot. Accordingly, Applicants
respectfully request that the rejection under 35 U.S.C. § 112(b) be withdrawn.

1I. Rejection Under 35 U.S.C. § 102 (b)

Claims 1-4 and 6 were rejected under pre-AlA 35 U.S.C. § 102(b), as allegedly being
anticipated by Gertner et al, U.S. Publication No. 2007/0219600 (hereinafter “Gertner”).
Applicants respectfully traverse this rejection.

As presently amended, claim 1 is directed to a method of treating a patient’s nasal
airway. Specifically, the method involves positioning a treatment surface of a treatment element

within the nasal airway adjacent to an areca of nasal tissue to be treated, applying the treatment

6 0of 10
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surface to the nasal tissue with sufficient force to alter a shape of the nasal tissue, and applying
energy to the nasal tissue with the treatment element. Additionally, the nasal tissue at least
partially maintains the altered shape after the treating element is removed and the nasal tissue
heals. Support for the current amendments to claim 1 may be found, for example, in paragraphs
[0089], [0098] and [0224] of the specification and figure 3 of the drawings.

Gertner is directed to “therapy devices for providing therapeutic light to a target region of
tissue within a nasal cavity.” Gertner, Abstract. As a specific example, Gertner’s therapy devices
may be used to deliver light therapy to treat infections or allergic reactions. Gertner, Background
of the Invention. Figure 4A of Gertner (below) shows therapy device 200 with an expandable
component 218 for holding the device in place while the phototherapy is delivered.

Figure 4A of Gertner

The Office Action relies on Gertner to teach, among other things, “treating a patient's
nasal airway by altering a structure, shape or conformation of one or more nasal structures”
Office Action, page 3, citing Gertner, paragraph [0091]. However, Applicants respectfully
submit that Gertner does not teach all features of claim 1 as currently amended. For example,
Gertner does not teach applying the treatment surface to the nasal tissue with sufficient force to
alter a shape of the nasal tissue. While Gertner, does teach applying therapy to a target region of
a nose, Gertner teaches that the therapy merely provides “therapeutic light” to an area within the

nasal cavity. Gertner, paragraph [0014]. There is no teaching that the therapeutic light changes
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the shape of nasal tissue, let alone that the tissue at least partially maintains an altered shape after
the treatment element is removed and the nasal tissue heals.

Additionally, while Gertner teaches various expandable components (e.g., expandable
component 218) with surfaces that touch the interior of the nasal cavity, there is no indication
that these components alter the nasal tissue. Instead, these components are used to, for example,
“facilitate positioning of the distal end [of the therapy device]”. Gertner, paragraph [0103] and
figure 4A of the drawings.

For at least these reasons, Applicants respectfully submit that independent claim 1 is
patentable over Gertner. Since claims 2—4 depend from claim 1, Applicants also submit that
these dependent claims are patentable over Gertner. Therefore, Applicants respectfully request

withdrawal of the rejection under 35 U.S.C. § 102(b).

111. Rejections Under 35 U.S.C. § 103

The Office Action rejects claims 5, 7-12, 14, 15 and 17-19 under pre-AlA
35 U.S.C. § 103(a), as allegedly being unpatentable over Gertner in view of Makower et al., U.S.
Patent Application Pub. No. 2007/0219600 (hereinafter “Makower”). The Office Action further
rejects claims 13 and 16 under pre-AlIA 35 U.S.C. § 103(a), as allegedly being unpatentable over
Gertner in view of Edwards, U.S. Patent No. 5,730,719 (hereinafter “Edwards”). Applicants
respectfully traverse these rejections.

With this response, independent claim 10 is amended to, inter alia, recite “positioning a
treatment element within the nasal airway adjacent to nasal tissue to be treated, wherein the
treatment element comprises a convex treatment surface and one or more electrodes;” and
“deforming the nasal tissue into a concave shape by pressing the convex surface of the treatment
clement against the nasal tissue to be treated.” Description of these steps may be found, for
example, in paragraphs [0031], [0094], [0103] and [0224] of the present specification.
Independent claim 10 is also amended to recite that the nasal tissue at least partially maintains its
changed shape after the treatment element is removed, as described, for example, in paragraph
[0089].

Makower and Edwards, respectively, are directed to a biodegradable film that serves as a

mechanical barrier to reduce pain caused by friction on healing tissue after surgery and an

8 of 10

Page 268 of 309



P239600US02
(494912-2)

apparatus for ablating at least a portion of an interior of a body structure. The Office Action
relies on Makower to teach a polymerizing liquid and an elongate conductor capable of
conducting energy. Office Action, page 4, citing Makower, paragraph [0096]. The Office Action
relies on Edwards to teach “temperature sensing and temperature limits.” Office Action, page 5.
Makower and Edwards may to teach various medical treatments, but these references, to
the extent that they can be combined with Gertner, do not teach all claimed features, for
example, “delivering radiofrequency (RF) energy to the one or more electrodes to locally heat
the nasal tissue, wherein delivering RF energy while deforming the nasal tissue causes the nasal
tissue to change shape.” Claim 1, emphasis added. While Edwards discloses delivering
electromagnetic energy to debulk a section of a tongue, Edwards does not teach that RF energy is
used to heat tissue while also deforming the tissue as is found in claim 1. See, Edwards, column

4, lines 20-25.

Additionally, while Makower teaches a conductor capable of conducting energy,
Makower does not teach that the energy is delivered while deforming the tissue and causing the
tissue to change shape. Compare Makower, paragraph [0096], with claim 10. Instead, Makower
teaches that the conductor “is useful for curing the material applied to the treatment site into a
layer, such as dressing layer 660”. Makower, paragraph [0096]. Curing protective material
applied to a treatment site is different from using RF energy to heat tissue while mechanically
deforming the tissue to cause tissue to change shape as is found in claim 1.

Lastly, as described above, there is no teaching that Gertner’s therapeutic light creates a
deformation of the nasal tissue, let alone that the alteration persists after removal of the
therapeutic device.

Based on at least the above, there is no prima facie case of unpatentability for the subject
matter of independent claim 10 in any order or combination with Gertner, Makower, and
Edwards under 35 U.S.C. § 103. See MPEP § 2143.03 (all words in a claim must be considered
in judging patentability against the prior art (citing /n re Wilson, 424 F.2d 1382 (CCPA 1970)).
Claims 5, 7-9, and 11-17 are also allowable, for at least the reason that they depend from claim
1 or claim 10 and based on the additional features recited therein. /d. (if an independent claim is

nonobvious, any claim depending therefrom is nonobvious (citing I/n re Fine, 837 F.2d 1071
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(Fed. Cir. 1988))). Thus, Applicants respectfully request withdrawal of the rejections of claims
5, 7-17 under 35 U.S.C. § 103(a).

No Disclaimers or Disavowals

Although the present communication may include alterations to the application or claims,
or characterizations of claim scope or referenced art, Applicants are not conceding, in this
application, that previously pending claims are not patentable over the cited references. Rather,
any alterations or characterizations are being made to facilitate expeditious prosecution of this
application. Applicants reserve the right to pursue, at a later date, any previously pending or
other broader or narrower claims that capture any subject matter supported by the present
disclosure, including subject matter found to be specifically disclaimed herein or by any prior
prosecution. Accordingly, reviewers of this or any parent, child or related prosecution history
shall not reasonably infer that Applicants have made any disclaimers or disavowals of any
subject matter supported by the present application.

In view of the foregoing, Applicants respectfully submit that each and every one of the
pending claims 1-5 and 7-17 is patentable over the prior art. This application now stands in
condition for allowance, and notice to that is specifically requested. Should the Examiner believe
these corrections are not proper and that a telephone interview would further the prosecution of
this case, the Examiner is requested to contact the undersigned attorney at the phone number
below.

Respectfully submitted,
DORSEY & WHITNEY LLP
/Scott Smith, Reg. No. 48,268/

Scott M. Smith,
Reg. No. 48,268
Customer No. 75149
Columbia Center
701 Fifth Avenue, Suite 6100
Seattle, WA 98101-7043
Telephone: (650) 857-1717

Facsimile: (650) 857-1288
4845-6060-4190\2
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provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
13/495,844 WOLF ET AL.
: I H i i AlA (First Inventor to
Notice of Allowability g’é%";geg MANUEL 27“6;’"“ File) Status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWARBILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to the amendment, filed 9/15/14.
OA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-5 and 7-17. As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see hitp://www usplc.govipatents/inil_events/pph/index.sp or send an inquiry to PPHisedback@ysplo.aoy .

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[dJ Al b)[JSome *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. _____
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [0 Notice of References Cited (PTO-892) 5. [] Examiner's Amendment’Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/GEORGE MANUEL/
Primary Examiner
Art Unit: 3762

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20140924
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UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

BIB DATA SHEET

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

CONFIRMATION NO. 8561

CLASS
606

SERIAL NUMBER
13/495,844

FILING or 371(c)
DATE
06/13/2012
RULE

GROUP ART UNIT

3762

ATTORNEY DOCKET
NO

P239600US02
(494912-2)

APPLICANTS

INVENTORS
Scott J. Wolf, Menlo Park, CA;
Andrew Frazier, Sunnyvale, CA;

*k CONTINUING DATA kkkhkkkhhkhkhkhkkhhkhhhhkhkkkk
This appln claims benefit of 61/496,930 06/14/2011
and claims benefit of 61/603,864 02/27/2012

*k FOREIGN APPLICATIONS kkkkhkdkhkhkhhhkhkhhkhkkhkhkkd

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
06/26/2012

Foreign Priority claimed

U ves Wno STATE OR
35 USC 119(a-d) conditions met D Yes QNO D M?Sv?gr?ée COUNTRY

Verified and /GEORGE MANUEL/
Acknowledged Examiner's Signature Initials CA

DRAWINGS

TOTAL
CLAIMS

43 19

SHEETS

INDEPENDENT
CLAIMS

2

ADDRESS

Dorsey & Whitney LLP - PA
Intellectual Property Department
Columbia Center

701 Fifth Avenue, Suite 6100
Seattle, WA 98104-7043
UNITED STATES

TITLE
METHODS AND DEVICES TO TREAT NASAL AIRWAYS

FEES: Authority has been given in Paper

FILING FEE
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT
1380 No. for following:

|Q All Fees

|0 1.16 Fees (Filing)

|EI 1.18 Fees (Issue)

|EI Other

|0 Credit

|
|
|EI 1.17 Fees (Processing Ext. of time) |
|
|
|

BIB (Rev. 05/07).
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;,,9:044 WOLF ET AL
H““H““ m“ ““H““““ “ “‘“ “‘ “‘ o o
GEORGE MANUEL 3762
CPC
Symbol Type Version
A61B 18 1442 F 2013-01-01
A61B 18 1485 | 2013-01-01
A61B 18 16 A 2013-01-01
A61B 2018 00327 A 2013-01-01
A61B 2018 00702 A 2013-01-01
A61B 2018 00821 A 2013-01-01
A61B 2018 00922 A 2013-01-01
A61B 2018 00005 A 2013-01-01
A61B 2018 00023 A 2013-01-01
A61B 2018 143 A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
16
(Assistant Examiner) (Date)
/GEORGE MANUEL/
Primary Examiner.Art Unit 3762 9/24/14 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 13E

U.S. Patent and Trademark Office

Part of Paper No. 20140924

Page 279 of 309




Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

13495844 WOLF ET AL.
H““H““ “m ““H““““ “ ‘““ “‘ “‘ o o
GEORGE MANUEL 3762
US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
606 41 Al 6 B 18/18 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
16
(Assistant Examiner) (Date)
/GEORGE MANUEL/
Primary Examiner.Art Unit 3762 9/24/14 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 13E

U.S. Patent and Trademark Office

Part of Paper No. 20140924
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | ;,,9:044 WOLF ET AL

H“m H“‘ m“ ‘““ “m ““ “ ‘““ ‘“ “‘ . o

GEORGE MANUEL 3762
O Claims renumbered in the same order as presented by applicant O CPA O T.n. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 1

2 2

3 3

4 4

5 5

6 7

7 8

8 9

9 10

10 1

11 12

12 13

13 14

14 15

15 16

16 17
NONE

Total Claims Allowed:
16
(Assistant Examiner) (Date)
/GEORGE MANUEL/
Primary Examiner.Art Unit 3762 9/24/14 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 13E
U.S. Patent and Trademark Office Part of Paper No. 20140924
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EAST Search History

EAST Search History
EAST Search History (Prior Art)

Ref iHits i{Search Query DBs Default iiPlurals jiTime

# Operator Stamp

L7 6 (nasal adj tissue same {US-PGPUB; USPAT OR ON 2014/09/24
energy) and 606/41 20:35

L8 #20 ii(nasal adj tissue same {US-PGPUB; USPAT OR ON 2014/09/24
energy) and 20:38
"806"/.clas.

L14 431 (nose with tissue samejUS-PGPUB; USPAT; USOCR; OR ON 2014/09/24
energy) and "606"/41 §FPRS; EPO; JPO; DERWENT; 21:45

IBM_TDB

EAST Search History (I nterference)

Ref Hits {i{Search Query DBs Default Plurals {iTime
# Operator Stamp
Lo 11 (nasal adj tissue same energy) and {{USPAT; OR ON 2014/09/24
"8086"/.clas. UPAD 20:42
L10 §4 (nasal adj tissue and energy).cim. USPAT; CR ON 2014/09/24
UPAD 20:44
L11 {73 ii(nasal adj tissue and energy) and USPAT; OR ON 2014/09/24
"806"/.clas. UPAD 21:06
L12 §124 {(nose with tissue and energy) and USPAT; CR ON 2014/09/24
'806"/41 UPAD 21:43
L13 {26 ii(nose with tissue same energy) and {USPAT; OR ON 2014/09/24
'806"/41 UPAD 21:43

9/24/2014 10:03:43 PM
C:\ Users\ gmanuel\ Documents\ EAST\ Workspaces\7_26_14.wsp

file:///Cl/Users/, gmanuel/DEgL@rgn%/glgag%g(nggg 13495844/EASTSearchHistory.13495844_AccessibleVersion.htm[9/24/2014 10:03:45 PM]



Search Notes

Application/Control No.

Applicant(s)/Patent Under

Reexamination

13495844 WOLF ET AL.
ONERNAARER O ==
GEORGE MANUEL 3762
CPC- SEARCHED
Symbol Date Examiner
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
606 41 8/6/2014 GM
Search Updated. 9/24/2014 GM
SEARCH NOTES
Search Notes Date Examiner
EAST Search Conducted. 8/6/2014 GM
EAST Search Updated. Interference Search History Printout. 9/24/2014 GM
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
606 41 9/24/2014 GM

U.S. Patent and Trademark Office
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

75149 , 7590 09/30/2014 I hereby certify that this Fee(s) Transmittal is being deposited with the United
Dorsey & Whltney LLP - PA S(tiz(lites P(ZiStal Sﬂf;rvwe vlvnh sufficient postage (i(i)r first l():lass mallbln an E:nvelopie
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
Intellect}la] Property Department transmitted to the USPTO (571) 273-2885, on the date indicated below.
Columbia Center -
701 Fifth Avenue, Suite 6100 Laura Lee Mosier (Depositors name)
Seattle, WA 98104-7043 /Laura Lee Mosier (Signature)
Qctober 30, 2014 (Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/495,844 06/13/2012 Scott J. Wolf P239600US02 (494912-2) 8561
TITLE OF INVENTION: METHODS AND DEVICES TO TREAT NASAL AIRWAYS
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 12/30/2014
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
MANUEL, GEORGE C 3762 606-041000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list .
CEFR 1.363). (1) The names of up to 3 registered patent attorneys 1 Dorsey & Whitney LLP
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. 2
(2) The name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
AERIN MEDICAL INC Palo A|t0, California

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ mndividuat &l Corporation or other private group entity [J Government
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

¥ Issue Fee [ A check is enclosed.

[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.

[ Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credits any

overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

Xl Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature _/Scott M. Smith/ pae October 30, 2014

Typed or printed name Scott M. Smith Registration No. 48,268
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Electronic Patent Application Fee Transmittal

Application Number: 13495844

Filing Date: 13-Jun-2012

Title of Invention: METHODS AND DEVICES TO TREAT NASAL AIRWAYS
First Named Inventor/Applicant Name: Scott J. Wolf

Filer: Scott Michael Smith/Laura Lee Mosier

Attorney Docket Number: P239600US02 (494912-2)

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

Utility Appl Issue Fee 2501 1 480 480

Extension-of-Time:

Fage 2095 of sUY




o ) Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Total in USD ($) 480
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Electronic Acknowledgement Receipt

EFSID: 20562241
Application Number: 13495844
International Application Number:
Confirmation Number: 8561

Title of Invention:

METHODS AND DEVICES TO TREAT NASAL AIRWAYS

First Named Inventor/Applicant Name:

Scott J. Wolf

Customer Number:

75149

Filer:

Scott Michael Smith/Laura Lee Mosier

Filer Authorized By:

Scott Michael Smith

Attorney Docket Number:

P239600US02 (494912-2)

Receipt Date: 30-0CT-2014
Filing Date: 13-JUN-2012
Time Stamp: 14:36:33

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $480
RAM confirmation Number 838
Deposit Account 502319
Authorized User
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

Fage Zo/ of sUY




P239600US02_I Fee_Part 1607473
1 Issue Fee Payment (PTO-85B) 5 Transmit_t;suseh_eeetep_)d?r a . 1

dda’0f8b4efaad940678d6927c90f70eba5d
8fg4

Warnings:

Information:

30436
2 Fee Worksheet (SB06) fee-info.pdf no 2
01ef25ae4dc776ec1ch0f8198c08608053d 3|
fe77
Warnings:
Information:
Total Files Size (in bytes); 1637909

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.usplo.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKETNO. | CONFIRMATION NO. I
13/495,844 06/13/2012 Scott J. Wolf P239600US02 (494912-2) 8561
75149 7590 11/0472014
. EXAMINER
Dorsey & Whitney LLP - PA I I
Intellectual Property Department MANUEL, GEORGE C

Columbia Center |

701 Fifth Avenue, Suite 6100 ARTUNIT | paperNumBER |
Seattle, WA 98104-7043 3762
| NOTIFICATION DATE | DELIVERY MODE I
11/04/2014 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

pogson.phoebe@dorsey.com
docketingdept-sf@dorsey.com

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Application No. : 13495844
Applicant : Wolf
Filing Date : 06/13/2012
Date Mailed : 11/04/2014

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Notice of Allowance Mailed

This application has been accorded an Allowance Date and is being prepared for issuance. The
application, however, is incomplete for the reasons below.

Applicant is given two (2) months from the mail date of this Notice within which to respond. This
time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS.

The informalities requiring correction are indicated in the attachment(s). If the informality pertains to the
abstract, specification (including claims) or drawings, the informality must be corrected with an
amendment in compliance with 37 CFR 1.121 (or, if the application is a reissue application, 37 CFR
1.173). Such an amendment may be filed after payment of the issue fee if limited to correction of
informalities noted herein. See Waiver of 37 CFR 1.312 for Documents Required by the Office of Patent
Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004). In addition, if the informality is not
corrected until after payment of the issue fee, for purposes of 35 U.S.C. 154(b)(1)(iv), “all outstanding
requirements” will be considered to have been satisfied when the informality has been corrected. A
failure to respond within the above-identified time period will result in the application being
ABANDONED.

See attachment(s).

A copy of this notice MUST be returned with the reply. Please address response to
“Mail Stop Issue Fee, Commissioner for Patents,
P.O. Box 1450, Alexandria, VA 22313-1450".

/Brian Green/

Publication Branch

Office of Data Management
(571) 272-4200
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IDENTIFICATION OF APPLICATION DEFICIENCIES
Applicant must provide legible text for the following item(s).
|:| Specification filed , page(s) .
|:| Claims filed , claim(s) .
|:| Oath/declaration filed .

|:| Other: .

Applicant must provide missing information on the following page(s) of the specification by
amending the specification to add the missing text. No new matter may be added.

The specification refers to one or more applications by attorney docket number and does not show the
U.S. application number(s). Applicant must supply the U.S. application number in place of each
attorney docket number.page 1, lines 3 and 5 of paragraph [0002]

Applicant must provide an Abstract of the Disclosure.

Applicant has submitted a DECLARATION (37 CFR 1.63) FOR A UTILITY OR DESIGN
APPLICATION USING AN APPLICATION DATA SHEET (37 CFR 1.76) (e.g., form
PTO/SB/01A). The Application Data Sheet, however, is not present with the filed application.
Applicant must submit an Application Data Sheet or file a new oath or declaration (e.g., PTO/SB/01)
executed by the inventors and containing the information required in 37 CFR 1.63.

Applicant must provide an executed declaration.
Applicant must provide the missing page(s) of the oath/declaration or Application Data Sheet filed
Applicant must provide a declaration signed by inventor(s) .

The oath/declaration filed shows non-initialed and/or non-dated alterations. Applicant must file a
new oath/declaration in compliance with 37 CFR 1.67(a).

Applicant(s) in the latest-filed oath/declaration or Application Data Sheet (ADS) did not show the
inventor’s residence at all, or did not show both a city and state in the U.S. inventor’s residence, or
did not show both a city and country in the non-U.S. inventor’s residence. Applicant must supply an
oath/declaration or Application Data Sheet (ADS) that shows each U.S. inventor’s city and state of
residence and each non-U.S. inventor’s city and country of residence.
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CERTIFICATE OF FILING
I hereby certify that on the date specified below this correspondence is being transmitted electronically via the
Office electronic filing system, EFS-Web, on the United States Patent Office Web site, addressed to Mail Stop Issue
Fee, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on November 12, 2014

/aura lee mosier/
Laura Lee Mosier

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Art Unit: 3762
Scott J. WOLPF, et al.

Application No.  13/495,844 Confirmation No. 8561

Filed: June 16, 2012 Examiner: George C. MANUEL
For: METHODS AND DEVICES TO Date: November 12, 2014
TREAT NASAL AIRWAYS

AMENDMENT AND RESPONSE TO
FILE CORRECTED APPLICATION PAPERS

Mail Stop Issue Fee
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

Dear Publication Branch:

In response to the Office Action dated November 4, 2014, please consider the following

remarks and amend the above-identified application as follows:

Amendments to the Specification begin on page 2.

Remarks begin on page 3.

1of3
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AMENDMENTS TO THE SPECIFICATION

Please replace paragraph [0002] of the specification with the following replacement

paragraph:

[0002] This application is related to Applicant's co-pending U.S. application entitled
METHODS AND DEVICES TO TREAT NASAL AIRWAYS, U.S. application Serial No.
13/495,879, filed June 13, 2012, and Applicant’s co-pending PCT application entitled
METHODS AND DEVICES TO TREAT NASAL AIRWAYS, International Application No.
PCT/US2012/042316, filed June 13, 2012, the entireties of both of which are hereby

incorporated by reference in their entireties herein.

20f3
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REMARKS
Specification
This Amendment is in response to the November 4, 2014 communication issued by the
Publication Branch of the U.S. Patent Office. In the communication, it is requested that the
specification be amended to replace the attorney docket number with the corresponding U.S.

application serial number in paragraph [0002]. This response makes that amendment.

Should the Examiner believe these corrections are not proper and that a telephone
interview would further the prosecution of this case, the Examiner is requested to contact the

undersigned attorney at the phone number below.

Respectfully submitted,
DORSEY & WHITNEY LLP
/Scott Smith, Reg. No. 48,268/

Scott Smith
Customer No. 75149 Reg. No. 48,268
Columbia Center
701 Fifth Avenue, Suite 6100
Seattle, WA 98101-7043
Telephone: (650) 857-1717

Facsimile: (650) 857-1288
4832-4139-3696\1
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Electronic Acknowledgement Receipt

EFSID: 20677735
Application Number: 13495844
International Application Number:
Confirmation Number: 8561

Title of Invention:

METHODS AND DEVICES TO TREAT NASAL AIRWAYS

First Named Inventor/Applicant Name:

Scott J. Wolf

Customer Number:

75149

Filer:

Scott Michael Smith/Laura Lee Mosier

Filer Authorized By:

Scott Michael Smith

Attorney Docket Number:

P239600US02 (494912-2)

Receipt Date: 12-NOV-2014
Filing Date: 13-JUN-2012
Time Stamp: 16:05:53

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
P239600US02_Response_to_11 121750
Supplemental Response or -4-14_Notice_to_File_Correcte
1 L no 3
Supplemental Amendment d_Application_Papers--
. a51¢11814156dc99d2a72¢309¢cbc1a273 1fd|
Notice_of_Allowance.pdf 0359
Warnings:

Information:
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Total Files Size (in bytes):| 121750

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
13/495,844 06/13/2012 Scott J. Wolf P239600US02 (494912-2) 8561
75149 7590 11/20/2014
) EXAMINER
Dorsey & Whitney LLP - PA I |
Intellectual Property Department MANUEL, GEORGE C
Columbia Center
701 Fifth Avenue, Suite 6100 I ART UNIT | PAPER NUMBER |

Seattle, WA 98104-7043 v

| NOTIFICATION DATE | DELIVERY MODE ]

11/20/2014 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

pogson.phoebe@dorsey.com
docketingdept-sf@dorsey.com

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Application No. : 13495844
Applicant : Wolf
Filing Date : 06/13/2012
Date Mailed : 11/20/2014

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Notice of Allowance Mailed

This application has been accorded an Allowance Date and is being prepared for issuance. The
application, however, is incomplete for the reasons below.

Applicant is given two (2) months from the mail date of this Notice within which to respond. This
time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS.

The informalities requiring correction are indicated in the attachment(s). If the informality pertains to the
abstract, specification (including claims) or drawings, the informality must be corrected with an
amendment in compliance with 37 CFR 1.121 (or, if the application is a reissue application, 37 CFR
1.173). Such an amendment may be filed after payment of the issue fee if limited to correction of
informalities noted herein. See Waiver of 37 CFR 1.312 for Documents Required by the Office of Patent
Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004). In addition, if the informality is not
corrected until after payment of the issue fee, for purposes of 35 U.S.C. 154(b)(1)(iv), “all outstanding
requirements” will be considered to have been satisfied when the informality has been corrected. A
failure to respond within the above-identified time period will result in the application being
ABANDONED.

See attachment(s).

A copy of this notice MUST be returned with the reply. Please address response to
“Mail Stop Issue Fee, Commissioner for Patents,
P.O. Box 1450, Alexandria, VA 22313-1450".

/Brian Green/

Publication Branch

Office of Data Management
(571) 272-4200
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IDENTIFICATION OF DRAWING DEFICIENCIES

There is a hole or the image thereof within the illustration. FIG(s)

The illustration is penetrated or traversed by a solid or broken line that is not intended to be part of the
drawing, such as a dark line caused by a flaw in the copying process. FIG(s)

An ink stamp or the image thereof obscures part of the illustration. FIG(s)

The drawing is marred by black smudges, obliterations, or fax/copier marks (for example, speckles or dots
in a substantial portion of the drawing). FIG(s)

Figure numbers are duplicated or missing. FIG(s)
Drawing sheet or figure is missing. FIG(s)

Numbers, letters, or reference characters in the drawing have been crossed out or are illegibly handwritten.
FIG(s)

The character of the lines, numbers, and letters is poor. FIG(s)

The drawing's background shows that the original drawing was made on graph paper or other paper with a
pattern or decoration. FIG(s)

The FIG. number label is placed in a location that causes the drawing to be read upside down. FIG(s)

Data, a reference number, or part of the drawing is truncated or missing, or a lead line has no reference
number. FIG(s) 8F.17B

The drawing and/or the FIG. label contain(s) foreign language. FIG(s)

This utility application contains a photograph of a view that is capable of being illustrated as a line drawing.
FIG(s)

A petition under 37 CFR 1.84(a)(2) to accept color drawings has been granted, but the brief description of
the drawings in the specification does not contain (or has not been amended to contain) the paragraph

required by 37 CFR 1.84(a)(2)(ii1).

This reissue application contains amended drawings that are not labeled as "Amended" as required by 37
CFR 1.173(b)(3). FIG(s)

OTHER:

COMMENTS:
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

./

APPLICATION NO. | FILING DATE I FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. | CONFIRMATION NO. |
13/495,844 06/13/2012 Scott J. Wolf P239600US02 (494912-2) 8561
75149 7590 12/08/2014

. EXAMINER

Dorsey & Whitney LLP - PA I |
Intellectual Property Department MANUEL, GEORGE C
Columbia Center
701 Fifth Avenue, Suite 6100 I ART UNIT l PAPER NUMBER ]

Seattle, WA 98104-7043 pvon

| NOTIFICATION DATE | DELIVERY MODE |

12/08/2014 ELECTRONIC
Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es): '

pogson.phoebe@dorsey.com
docketingdept-sf@dorsey.com

PTOL-90A (Rev. 04/07)
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Application No.

L. 13/495,844.
Response to Rule 312 Communication

Applicant(s)

SCOTT W.

Examiner
-

.4

Art Unit

a) X entered.

and the required fee to withdraw the application from issue.
d) [] disapproved. See explanation below.

e) [J entered in part. See explanation below.

B.Crittenden

b) [0 entered as directed to matters of form not affecting the scope of the invention.

c) [J disapproved because the amendment was filed after the payment of the issue fee.

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -

1. [ The amendment filed on 12 November 2014 under 37 CFR 1.312 has been considered, and has been:

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)

U.S. Patent and Trademark Office
PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication
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CERTIFICATE OF FILING
I hereby certify that on the date specified below this correspondence is being transmitted electronically via the
Office electronic filing system, EFS-Web, on the United States Patent Office Web site, addressed to Mail Stop Issue
Fee, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on __December 17, 2014

/aura lee mosier/
Laura Lee Mosier

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Art Unit: 3762
Scott J. WOLPF, et al.

Application No.  13/495,844 Confirmation No. 8561

Filed: June 16, 2012 Examiner: George C. MANUEL
For: METHODS AND DEVICES TO Date: December 17, 2014
TREAT NASAL AIRWAYS

AMENDMENT AND RESPONSE TO
FILE CORRECTED APPLICATION PAPERS

Mail Stop Issue Fee
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

Dear Publication Branch:

In response to the Office Action dated November 20, 2014, please consider the following

remarks and amend the above-identified application as follows:

Remarks begin on page 2

lof2
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REMARKS

Specification

This Amendment is in response to the November 20, 2014 communication issued by the
Publication Branch of the U.S. Patent Office. In the communication, it was requested that the
drawings be amended to correct a lead line with no reference number in figures 8F and 17B.
This response makes that amendment by removing the lead lines. No other amendments have

been made.

Accordingly, in response to the Notice to File Corrected Application Papers dated
November 20, 2014, transmitted herewith are Replacement Drawings Sheets 10/43 and 23/43 in
compliance with 37 C.F.R. §§ 1.84 and 1.121(d).

Should the Examiner believe these corrections are not proper and that a telephone
interview would further the prosecution of this case, the Examiner is requested to contact the

undersigned attorney at the phone number below.

Respectfully submitted,
DORSEY & WHITNEY LLP
Scott Smith
Customer No. 75149 Reg. No. 48,268
Columbia Center
701 Fifth Avenue, Suite 6100
Seattle, WA 98101-7043
Telephone: (650) 857-1717
Facsimile: (650) 857-1288
4852-0397-5457\1
20f2
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REPLACEMENT SHEET
23 /43

FIG.17A

430\ 436

431

FIG.17B

Page 305 of 309



Electronic Acknowledgement Receipt

EFSID: 20985701
Application Number: 13495844
International Application Number:
Confirmation Number: 8561

Title of Invention:

METHODS AND DEVICES TO TREAT NASAL AIRWAYS

First Named Inventor/Applicant Name:

Scott J. Wolf

Customer Number:

75149

Filer:

Scott Michael Smith/Laura Lee Mosier

Filer Authorized By:

Scott Michael Smith

Attorney Docket Number:

P239600US02 (494912-2)

Receipt Date: 17-DEC-2014
Filing Date: 13-JUN-2012
Time Stamp: 11:08:51

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
P239600US02_Response_to_11 120124
1 Response after Ex Parte Quayle Action ~201 4_Not|.ce_.to_F|Ie_Correct no 2
ed_Application_Papers--
. 7b94db600f8bf654d75158119%ee33892d4]
Drawings_needed.pdf besfd

Warnings:

Information:
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748178
Drawings-only black and white line P239600US02_Replacement_D

2 drawings rawing_Sheets_Fig_8F_17.pdf no 2
b555d3e85640135933654be64al1del3eb
4f8bdf
Warnings:
Information:
Total Files Size (in bytes); 868302

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Receipt date: 11/30/2012

13495844 - GAU: 3762

PTO/SB/08 Equivalent

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application No.

13/495,844

Filing Date

June 13. 2012

First Named Inventor

Scott J. Wolf, et al.

Art Unit 3771
(Multiple sheets used when necessary) Examiner Unknown
SHEET 1 OF 2 Attorney Docket No. AERIN.001A2

U.S. PATENT DOCUMENTS

Examiner | Cite Docur_nent Numl?er Publication Pages, Columns, Lines Where
Initials No Number - Kind Code (if known) Date Name of Patentee or Applicant Relevant Passages or
Example: 1,234,567 B1 MM-DD-YYYY Relevant Figures Appear
1 5,348,008 09-20-1994 Bornn, et al.
Chanke(s) applibd 2 5,624,439 104204998  |Edwards, et al. April 29,1997
to dokument, 3 5,674,191 10-07-1997 Edwards, et al.
D. 4 5,707,349 01-13-1998 Edwards
11/1942014 5 5,718,702 02-17-1998 Edwards
6 5,728,094 03-17-1998 Edwards
7 5,730,719 03-24-1998 Edwards
8 5,738,114 04-14-1998 Edwards
9 5,743,870 04-28-1998 Edwards
10 5,743,904 04-28-1998 Edwards
1 5,746,224 05-05-1998 Edwards
12 5,800,429 09-01-1998 Edwards
13 5,807,306 09-15-1998 Shapland, et al.
14 5,816,095 10-06-1998 Nordell, Ii, et al.
15 5,817,049 10-06-1998 Edwards
16 5,820,580 10-13-1998 Edwards, et al.
17 5,823,197 -10-28=4608~ |Edwards October20,1998
18 5,827,277 10-27-1998 Edwards
19 5,843,021 12-01-1998 Edwards, et al.
20 5,843,077 12-01-1998 Edwards
21 5,879,349 03-09-1999 Edwards
22 6,045,549 04-04-2000 Smethers, et al.
23 6,102,907 08-15-2000 Smethers, et al.
24 6,126,657 10-03-2000 Edwards, et al.
25 6,131,579 10-17-2000 Thorson, et al.
26 6,139,546 10-31-2000 Koenig, et al.
27 6,152,143 11-28-2000 Edwards
28 6,165,173 12-26-2000 Kamdar, et al.
29 6,179,803 01-30-2001 Edwards, et al.

Examiner Signature

/George Manuel/

Date Considered

08/06/2014

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not cons;dered Include copy of this form with next communication to applicant.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
13/495,844 01/20/2015 8936594 P239600US02 (494912-2) 8561
75149 7590 12/30/2014

Dorsey & Whitney LLP - PA
Intellectual Property Department
Columbia Center

701 Fifth Avenue, Suite 6100
Seattle, WA 98104-7043

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 301 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Scott . Wolf, Menlo Park, CA;
Andrew Frazier, Sunnyvale, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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