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Description

BACKGROUND

1. Field of the Invention

[0001] The present invention relates generally to cry-
olytic treatment of obstructive sleep apnea.

2. Description of Related Art

[0002] Obstructive sleep apnea (OSA) is disease that
affects up to 20% of the adult population. OSA generally
occurs during sleep when soft tissue obstructs the airway
and creates cessation of, or impedes, breathing. Ob-
struction can occur at one or more levels including the
retropalatal and retrolingual areas. Surgical correction of
such obstructions remains a challenge, specifically for
the retrolingual area. Removal or ablation of tongue tis-
sue has been utilized with poor results due to complica-
tions, such as severe bleeding, abscess formation,
and/or the inability to move the tongue anterior enough
to relieve the obstruction.
[0003] It is known that patients with OSA have a higher
percentage of adipose deposits in the areas of obstruc-
tion, specifically, the soft palate and uvula, base of tongue
and lateral pharyngeal walls. The adipose tissue may be
up to or greater than 40% of the total volume of tissues
in these areas. Removal of the fat deposits in these areas
would permit relief from OSA symptoms while preserving
surrounding tissue. To date, however, cryolytic treatment
of OSA has involved procedures analogous to ablation,
merely substituting cryolytic cold for electrolytic heat and
nonselectively destroying tissue in a similar manner - and
with the same complications.
[0004] US patent application 2010/057065 A1 disclos-
es a device for treatment of obstructive sleep comprising
a catheter for applying a cryogen to oral, nasal, pharyn-
geal and/or laryngeal tissue.

SUMMARY

[0005] The present invention employs cryolysis in a
tissue-selective manner, selectively removing fat cells
from the tissues causing OSA (e.g., oropharyngeal tis-
sues), and exploits the fact that fat cells are more easily
damaged by cooling than skin cells.
[0006] Lipolysis is presently used to "dissolve" fat cells
by nonsurgical means. A number of methods have been
attempted for lipolysis including the application of laser
radiation, ultrasound, and radiofrequency electric cur-
rent. Because fat cells are more easily damaged by cool-
ing than the tough outer skin surface, cryolysis of adipose
tissues (sometimes referred to as "cryolipolysis") has
been employed by cooling tissue via thermal conduction
in a controlled fashion - i.e., selecting the temperature
level and exposure to avoid skin damage or frostbite and
selectively damaging only the underlying fat cells. While

the process is not fully understood, it appears that fatty
or adipose tissue that is cooled below body temperature
but above freezing undergoes localized cell death fol-
lowed by a local inflammatory response (a local pannicu-
litis) that gradually, over the course of several months,
reduces the volume of the fatty tissue layer.
[0007] In various embodiments, the present invention
exploits the particular cryolytic vulnerability of adipose
tissue to treat OSA without damaging and/or reducing
the function of oropharyngeal tissue. Certain embodi-
ments may comprise engagement members that are
formed in the shape of each specific area to be cooled.
Some embodiments may utilize graspers capable of
grasping or pinching anatomical structures (soft palate,
base of tongue, soft tissue of the pharynx) associated
with OSA, thereby cooling the tissue between the grip-
ping portions and ensuring good mechanical contact dur-
ing cooling. In some embodiments, the cooling device
may pierce the mucosa to cool the underlying tissues.
The cooling device may also inject a cooling agent into
the underlying tissue.
[0008] Accordingly, in a first aspect, the invention per-
tains to a device for treatment of obstructive sleep apnea.
In various embodiments, the device comprises a cooling
unit for chilling a cooling fluid and an applicator for re-
ceiving the cooling fluid; the applicator is configured for
contact with oropharyngeal tissue, and the applicator and
cooling unit cooperatively cause cooling of the oropha-
ryngeal tissue to a temperature between approximately
5 °C and approximately -25 °C for approximately one to
approximately thirty minutes, whereby a volume of adi-
pose tissue in the contacted oropharyngeal tissue is sub-
sequently reduced. In various embodiments, the appli-
cator comprises an engagement member complementa-
ry to a target portion of the oropharyngeal tissue, and the
applicator further includes a recirculation conduit for fa-
cilitating heat transfer between the engagement member
and the cooling fluid. In some implementations the en-
gagement member is flexible and conformal, while in oth-
er implementations is rigid - e.g., a substantially flat plate;
"C"-shaped and complementary to a base of a tongue;
or "V"-shaped and configured to engage a soft palate or
a uvula. A rigid engagement member may be hinged,
and the applicator may further include a control member
(such as a wire) facilitating closure of the engagement
member to grasp tissue. If desired, the cooling unit may
be configured to provide suction to the engagement
member to enhance mechanical contact thereof with the
oropharyngeal tissue. In other embodiments, the appli-
cator comprises a needle configured for injection of the
cooling fluid into the the target portion of the oropharyn-
geal tissue.
[0009] In various embodiments, the cooling fluid is a
liquid, e.g., a refrigerant or a water and glycerine solution.
The cooling unit may be configured for feedback opera-
tion to maintain a substantially constant temperature at
the target portion of the oropharyngeal tissue. To facili-
tate this, the applicator may be associated with a tem-
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perature sensor to which the cooling unit is responsive.
[0010] In other embodiments, the cooling fluid is chilled
air. For example, the applicator may comprise a tube for
introducing the chilled air into the oropharynx and an in-
flatable member for sealing the esophagus and prevent-
ing the chilled air from entering the lower respiratory tract.
In various implementations, the tube comprises inner and
outer coaxial lumens, where the inner lumen has a portion
extending past an end of the outer lumen and an inflatable
member thereon; the cooling unit sends chilled air
through the outer lumen and breathable air through the
inner lumen. In other embodiments the cooling fluid is a
chilled biocompatible liquid, and the applicator comprises
a tube for introducing the liquid into the oropharynx and
an inflatable member for sealing the esophagus and pre-
venting aspiration.
[0011] In the ensuing discussion, any embodiment of
any of the present devices methods can consist of or
consist essentially of - rather than comprise/include/con-
tain/have - any of the described steps, elements, and/or
features. Thus, in any of the claims, the term "consisting
of" or "consisting essentially of" can be substituted for
any of the open-ended linking verbs recited above, in
order to change the scope of a given claim from what it
would otherwise be using the open-ended linking verb.
The term "consists essentially of" means excluding other
materials that contribute to function, unless otherwise de-
fined herein. Nonetheless, such other materials may be
present, collectively or individually, in trace amounts.
[0012] The term "coupled" is defined as connected, al-
though not necessarily directly, and not necessarily me-
chanically; two items that are "coupled" may be integral
with each other. The terms "a" and "an" are defined as
one or more unless this disclosure explicitly requires oth-
erwise. The terms "substantially," "approximately," and
"about" are defined as largely but not necessarily wholly
what is specified, as understood by a person of ordinary
skill in the art. In various embodiments, these terms con-
note 610% and in some embodiments 65%.
[0013] The terms "comprise" (and any form of com-
prise, such as "comprises" and "comprising"), "have"
(and any form of have, such as "has" and "having"), "in-
clude" (and any form of include, such as "includes" and
"including") and "contain" (and any form of contain, such
as "contains" and "containing") are open-ended linking
verbs. As a result, a system that "comprises," "has," "in-
cludes" or "contains" one or more elements possesses
those one or more elements, but is not limited to pos-
sessing only those elements. Likewise, a method that
"comprises," "has," "includes" or "contains" one or more
steps possesses those one or more steps, but is not lim-
ited to possessing only those one or more steps. For
example, in a method that comprises providing a tongue-
stabilization device, the method includes the specified
steps but is not limited to having only those steps. For
example, such a method could also include inserting the
device through an incision into the tongue of a patient.
[0014] Further, a device or structure that is configured

in a certain way is configured in at least that way, but it
can also be configured in other ways than those specif-
ically described.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The following drawings illustrate by way of ex-
ample and not limitation. For the sake of brevity and clar-
ity, every feature of a given structure is not always labeled
in every figure in which that structure appears. Identical
reference numbers do not necessarily indicate an iden-
tical structure. Rather, the same reference number may
be used to indicate a similar feature or a feature with
similar functionality, as may non-identical reference num-
bers.

FIG. 1 depicts a side cross-sectional view of a human
patient and a first exemplary embodiment of a cool-
ing system.

FIG. 2 depicts a side cross-sectional view of a human
patient and a second exemplary embodiment of a
cooling device.

FIG. 3 depicts a side cross-sectional view of a human
patient and a third exemplary embodiment of a cool-
ing device.

FIG. 4 depicts a side cross-sectional view of a human
patient and a fourth exemplary embodiment of a
cooling device.

FIG. 5 depicts a side cross-sectional view of a human
patient and a fifth exemplary embodiment of a cool-
ing device.

FIG. 6 depicts a side cross-sectional view of a human
patient and a sixth exemplary embodiment of a cool-
ing device.

FIG. 7 depicts a side cross-sectional view of a human
patient and a seventh exemplary embodiment of a
cooling device.

FIG. 8A depicts a side cross-sectional view of a hu-
man patient and a eighth exemplary embodiment of
a cooling device.

FIG. 8B schematically depicts the tubing arrange-
ment of the eighth exemplary embodiment shown in
FIG. 8A.

FIG. 8C depicts an end view of the tubing arrange-
ment of the eighth exemplary embodiment shown in
FIG. 8A.

FIGS. 9 depicts a side cross-sectional view of a hu-
man patient and a ninth exemplary embodiment of
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a cooling device.

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0016] Referring now to the drawings, and more par-
ticularly to FIG. 1, a cooling system 10 comprises a cool-
ing device 15 including an engagement member 20 con-
figured with a substantially flat plate to engage (i.e., rest
against) the smooth surface of a patient’s pharyngeal
wall. In this embodiment cooling device 15 further com-
prises a shaft portion 30 and a coupling member 35 distal
from engagement member 20. The shaft portion 30 is
shown, for illustrative convenience, as extending directly
from coupling member 35 to engagement member 20. If
a straight, rigid shaft portion 30 is in fact employed, in
use it would depress the tongue in order to allow engage-
ment member 20 to access the oropharyngeal tissue tar-
get. Alternatively, shaft member 35 may be curved to
extend over and around the tongue without depression
thereof.
[0017] Coupling member 35 can be coupled to a cool-
ing unit 40 via a conduit 50. It is understood that in certain
exemplary embodiments, cooling device 15 may be used
without cooling unit 40 as explained below. In this em-
bodiment, cooling unit 40 can circulate a cooling agent
(not visible in the pictures) through conduit 50 and cooling
device 15 to maintain a desired temperature at the target
tissue. In certain embodiments, cooling device 15 can be
cooled to a temperature between approximately 0 °C and
-20 °C.
[0018] More particularly, in one embodiment, shaft por-
tion 30 is a rigid structure having adjacent lumens through
which a chilled cooling fluid is continually circulated past
engagement member 20, thereby cooling the tissue with
which engagement member 20 is in contact (or more
accurately, withdrawing heat from the tissue). The lu-
mens terminate in a pair of releasably engageable ports
at the proximal end of shaft portion 30. Conduit 50, in this
embodiment, comprises a pair of flexible fluid lines each
having a separate coupling structure for engaging one
of the ports, although the coupling structures are desir-
ably integrated into a single engagement member mem-
ber 35. For example, the coupling structures may be
snap-on sockets that receive and releasably engage
flanged ends of the shaft ports in a fluid-tight manner;
release of conduit 50 from shaft portion 30 may be ef-
fected, for example, using a thumb-operated tab on the
coupling member 35. Alternatively, each conduit may
have its own coupling member (e.g., a threaded cap or
other conventional fluid-tight coupling) that individually
and releasably engages one of the ports of shaft portion
20. The releasable coupling allows shaft portion 30 and
engagement member 20 to be disposable or sterilizable,
while conduits 50 are permanent.
[0019] Cooling unit 40 continually removes heat from
the circulating coolant fluid to a heat sink and continu-
ously provides the chilled coolant to shaft portion 30 and
engagement member 20 via one fluid line while withdraw-

ing coolant through the other fluid line. Examples of suit-
able circulating coolants include water, glycol, synthetic
heat transfer fluid, oil, or a refrigerant. In specific embod-
iments, the coolant comprises or consists essentially of
a water and solute solution. In one implementation, the
coolant comprises or consists essentially of a water and
glycerine solution comprising less than 45% glycerine by
weight. The fluid lines of conduit 50 can be hoses made
of polyethylene, polyvinyl chloride, polyurethane, or other
flexible or rigid material that can accommodate the par-
ticular circulating coolant. Cooling unit 40 can be a re-
frigeration unit, a cooling tower, a thermoelectric chiller,
or any other device capable of removing heat from a cool-
ant. For example, cooling unit 40 can include one or more
thermoelectric cooling elements, such as Peltier-type
thermoelectric elements.
[0020] Cooling unit 40 may also include a processor
for monitoring process parameters via one or more sen-
sors. For example, a sensor 55 disposed within or against
engagement member 20 can report the temperature of
the engagement member 20, and the processor of cool-
ing unit 20 may responsively adjust the degree of cooling
of the circulating coolant; in this way, a desired temper-
ature (or temperature range) is achieved and maintained
in a closed-loop fashion via continuous feedback. The
temperature sensor 55 may be connected to cooling unit
via a wire along shaft portion 30; the wire terminates in
an electrical coupling at the proximal end of shaft portion
30, and this coupling engages a complementary electri-
cal coupling within coupling member 35 (and which is in
electrical communication with cooling unit 40). Alterna-
tively, the sensor may be wireless, and the processor of
cooling unit 40 equipped to receive wireless signals from
the sensor.
[0021] Alternatively or in addition, a temperature sen-
sor may be located within cooling unit 40 to monitor the
temperature of incoming fluid through one of the fluid
lines 50. The relationship between fluid temperature at
the sensor and the temperature of engagement member
20 may be determined by calibration, and the output of
the sensor once again used in a closed-loop configura-
tion to achieve and maintain a desired estimated tem-
perature at engagement member 20.
[0022] The processor may be provided as either soft-
ware, hardware, or some combination thereof. For ex-
ample, the processor and control circuitry may be based
on a server-class computer, such as a PC having a CPU
board containing one or more processors such as the
Core Pentium or Celeron family of processors manufac-
tured by Intel Corporation of Santa Clara, Calif. The proc-
essor may also include a main memory unit for storing
programs and/or data relating to the feedback control
described above and more generally to operation of the
cooling unit 40 during a procedure. The memory may
include random access memory (RAM), read only mem-
ory (ROM), and/or FLASH memory residing on common-
ly available hardware such as one or more application
specific integrated circuits (ASIC), field programmable

5 6 



EP 2 667 811 B1

5

5

10

15

20

25

30

35

40

45

50

55

gate arrays (FPGA), electrically erasable programmable
read-only memories (EEPROM), programmable read-
only memories (PROM), or programmable logic devices
(PLD). In some embodiments, the programs may be pro-
vided using external RAM and/or ROM such as optical
disks, magnetic disks, as well as other commonly used
storage devices. For embodiments in which the control
functions are implemented by a software program, the
program may be written in any one of a number of high
level languages such as FORTRAN, PASCAL, JAVA, C,
C++, C#, LISP, PERL, BASIC, PYTHON or any suitable
programming language. Additionally, the software can
be implemented in an assembly language and/or ma-
chine language directed to a microprocessor.
[0023] During use, the engagement member 20 of
cooling device 15 makes contact with the surface tissue
overlying the adipose tissue of the pharyngeal wall. In
exemplary embodiments, engagement member 20 may
be placed in contact with the surface tissue for approxi-
mately one to thirty minutes. In particular embodiments,
engagement member 20 may placed in contact with the
surface tissue for approximately 15 minutes. As noted
above, cooling device 15 can be cooled to and main-
tained at a temperature between approximately 0 °C and
-20 °C (or, more generally, between approximately -25
°C and 5 °C, typically at a selected temperature that is
kept within a clinical tolerance range, e.g., 610% or
65%) during this contact time. The temperature and time
should be sufficient to cause cryolysis of adipose tissues
and selectively remove or reduce fat cells from the tissues
in the pharyngeal wall; as mentioned earlier, this effect
need not be immediate. Reducing the volume of adipose
tissue in the pharyngeal wall eliminates or reduces OSA
symptoms for the patient.
[0024] In certain embodiments, cooling device 15 may
include a vacuum unit that provides suction at the en-
gagement member 20 to enhance and maintain mechan-
ical contact with the tissue of the pharyngeal wall. This
may also provide a greater effective surface area of con-
tact. For example, suction may be provided by a third
lumen running along shaft member 30 but fluidly separate
from the lumens through which cooling fluid circulates.
The contact surface of engagement member 20 may be
perforated to permit the suction to exert its effect across
substantially the entire area of the contact surface, with
the perforations being small enough to avoid actually
drawing the tissue therein and risking damage. The feed-
back circuitry discussed above can monitor the applied
suction both to prevent excessive force from being ap-
plied as well as to indicate to the clinician the adequacy
of contact between the engagement member 20 and the
pharyngeal tissue. This suction capability may be em-
ployed in any of the embodiments shown in FIGS. 1 - 3.
[0025] Refer now to to FIG. 2, which illustrates a cool-
ing device 115 that is similar to cooling device 15 de-
scribed above. In this embodiment cooling device 115
comprises a shaft portion 130 and an engagement mem-
ber 120. Engagement member 120 has a "V" shape or

"U" shape configured to engage the soft palate or uvula.
During use, cooling device 115 operates similar to cool-
ing device 15, with the exception that the area treated is
in the soft palate and/or uvula, rather than the pharyngeal
wall. The engagement member 120, in other words, is
uvula-shaped or configured so as to be able to receive
and retain the uvula or portion thereof. In one embodi-
ment, the engagement member 120 is configured to be
manipulable from an open configuration, which allows
the clinician to conveniently cup the uvula within the en-
gagement member 120, to a closed position the sur-
rounds the uvula more snugly. This can be achieved, for
example, using a hinged engagement member and a stiff
wire 140 that the clinician may extend and retract through
a third lumen running along the shaft member 130. The
wire operates the engagement member so as, for exam-
ple, to facilitate its hinged closure via retraction of the
wire. Shape-memory alloys such as NITINOL are bio-
compatible and may be used to form the wire 140.
[0026] With reference now to FIG. 3, a cooling device
215 is shown that is similar to cooling device 15 described
above. In this embodiment cooling device 215 comprises
a shaft portion 130 and an engagement member 220.
Engagement member 220 has a "C" shape configured
to engage the base of the patient’s tongue - e.g., shaped
to be complementary to the rear surface of the tongue
opposite the uvula. During use, cooling device 215 op-
erates in the manner described above regarding cooling
device 15, with the exception that the area treated is in
the base of the tongue, rather than the pharyngeal wall.
It is understood that the embodiments shown in FIGS. 3
and 4 can be used with or without cooling unit shown in
FIG. 1. For example, the cooling device 15 may be stored
in a freezer and, following its removal just prior to use,
maintain its cold temperature for a sufficient period of
time to facilitate treatment as described herein - e.g., by
incorporating an "ice pack" gel in or against the engage-
ment member 20. Furthermore, any of the devices shown
in FIGS. 1-3 may hinged and operable via a wire to grasp
the tissue after contact is established therewith.
[0027] In still other embodiments, the engagement
member 20 is not rigid but is instead flexible and confor-
mal. For example, engagement member 20 may take the
form of a cushion, e.g., a bladder partially filled with air
or other fluid so that it is soft and conforms when pressed
up against oropharyngeal structures. For example, the
fluid filling the bladder may be the same as that circulating
through the shaft portion.
[0028] With reference to FIG. 4, a cooling device 350
is configured to inject a cooling agent into the pharyngeal
wall. In this embodiment, cooling device 350 comprises
a shaft or needle 360 configured to pierce the oropha-
ryngeal tissue and allow the clinican to inject there-
through a cooling agent, which is held at a chilled tem-
perature in a reservoir 370 (e.g., a syringe). In other em-
bodiments, cooling device 350 is coupled to a cooling
unit similar to cooling unit 40 (shown in FIG. 1) in order
to chill the liquid to the proper temperature, and to alert
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the clinician when this temperature has been achieved.
Injection of the cooling agent causes cryolysis of adipose
tissues and selectively removes or reduces fat cells from
the tissues in the pharyngeal wall. In this embodiment,
the cooling agent may be a water and glycerol mixture
or any other physiologically harmless liquid capable of
being chilled to the necessary temperature without freez-
ing.
[0029] As shown in FIG. 5, the cooling agent may be
injected into the soft palate and/or uvula rather than the
pharyngeal wall. In particular, a cooling device 450 com-
prises a shaft or needle 460 configured to inject a cooling
agent stored in a reservoir 470 (e.g., a syringe). The op-
eration is as described above in connection with FIG. 4.
[0030] Similarly, with reference to FIG. 6, the cooling
agent may be injected into the base of the tongue. In
particular, a cooling device 550 has an angled needle
560 shaped for convenient access to the area to be treat-
ed; once again the cooling agent is stored in a reservoir
470 (e.g., a syringe), and the operation is as described
above in connection with FIG. 4.
[0031] In other embodiments, the tissue to be treated
is cooled by means of exposure to chilled air rather than
by mechanical contact or injection of a liquid. With refer-
ence to FIG. 7, cold air 620 be delivered to the oropharynx
via an intraoral tube 650 and/or an intranasal tube 660
(e.g., a nasal cannula). It is understood that certain em-
bodiments may use only an intraoral tube 650, while oth-
ers may use an intranasal tube 660, while still other em-
bodiments may use both. If cold air 620 is administered
through the nasal cavity, the mouth will be closed to main-
tain the cool temperature. If the cold air is delivered in-
traorally, the nose will be occluded.
[0032] This can be accomplished with the patient
awake or under general anesthesia. In certain embodi-
ments, an intubation cuff 670 with an inflatable member
680 can be used to seal the esophagus and prevent cold
air from entering the lower respiratory tract. Breathing air
can be supplied to the lungs through the intubation cuff
670. The progress of the cooling procedure may be mon-
itored by means of a temperature sensor within the
oropharynx, in contact with the tissue to be treated, or
introduced via a needle into the interior of that tissue.
[0033] In certain embodiments, the cold air is continu-
ously delivered through one conduit and withdrawn via
a proximally located conduit to maintain a temperature
of approximately - 20 to approximately 0 °C in the
oropharynx. More generally the temperature in the
oropharynx may be maintained between approximately
-25 °C and 5 °C, typically at a selected temperature that
is kept within a clinical tolerance range, e.g., 610% or
65%. The inlet and outlet conduit orifices can be dis-
posed relative to each other such that the entire region
of interest is maintained at the desired temperature. In
certain embodiments, the cold air will be administered
from between approximately 1 minute to approximately
75 minutes; the specific amount of time depends on the
patient’s anatomy (i.e., the target amount of adipose tis-

sue reduction) and clinical factors determined to bear on
the likely responsiveness of the patient’s tissue to treat-
ment.
[0034] Alternatively, as depicted in FIGS. 8A-8C, rath-
er than utilizing separate air delivery and withdrawal
tubes, a dual-lumen tubular member 800 that provides
both cold air 820 to the oropharynx and breathing air 825
to the lower respiratory tract may be employed. An inflat-
able member 830 can be used to seal the esophagus so
that cold air 820 is restricted from entering the lower res-
piratory tract. In certain embodiments, dual-lumen tubu-
lar member 800 comprises an outer lumen 860 that al-
lows cold air 820 to enter the oropharynx, and an inner
lumen 865 that allows breathing air 825 to be delivered
to the lower respiratory tract via a port 867. The tube 870
surrounding the inner lumen 865 includes the inflatable
member 830 and is longer than the tube 875 surrounding
the outer lumen 860, from which cold air 820 exits. As
shown in FIG. 8C, these coaxial tubes 870, 875 may be
kept separate (to establish and maintain the outer lumen
860) by means of ribs 880 running between the tubes.
An inflation tube 885 running along the inner 870 (but
fluidly independent thereof) facilitates inflation of the in-
flation member 830 by the clinician, e.g., via a bulb or by
a pump within cooling unit 40. This configuration may be
used in the embodiments shown in FIGS. 7 and 9 as well.
[0035] With reference now to FIG. 9, a cold liquid 920
can be administered to an intubated patient in a manner
similar to cold air in the embodiments shown in FIGS. 7
and 8. In exemplary embodiments the liquid is biocom-
patible with a freezing point less than water, e.g., an
aqueous glycerin solution. The oral cavity/oropharynx is
filled with the cold liquid 920, and an inflatable member
925 is inflated on the intubation tube 900 to prevent as-
piration. The liquid may be continuously replenished or
left in place. In certain embodiments, the temperature of
liquid 920 is approximately -20 to approximately 0 °C, or
more generally, maintained between approximately -25
°C and 5 °C, typically at a selected temperature that is
kept within a clinical tolerance range, e.g., 610% or 65%.
between approximately -20 and approximately 0 °C and
left in place or continually circulated for approximately 1
minute to approximately 75 minutes; the specific amount
of time depends on the patient’s anatomy (i.e., the target
amount of adipose tissue reduction) and clinical factors
determined to bear on the likely responsiveness of the
patient’s tissue to treatment.
[0036] The various illustrative embodiments of devic-
es, systems, and methods described herein are not in-
tended to be limited to the particular forms disclosed.
Rather, they include all modifications and alternatives
falling within the scope of the claims. The claims are not
intended to include, and should not be interpreted to in-
clude, means-plus- or step-plus-function limitations, un-
less such a limitation is explicitly recited in a given claim
using the phrase(s) "means for" or "step for," respective-
ly.
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Claims

1. A device for treatment of obstructive sleep apnea,
the device comprising:

a. a cooling unit (40) for chilling a cooling fluid;
and
b. an applicator (15) for receiving the cooling
fluid, the applicator comprising an engagement
member (20) configured for contact with oropha-
ryngeal tissue,

the applicator and cooling unit being configured to
cooperatively cause cooling of the oropharyngeal tis-
sue by placement of the engagement member in
contact with a surface of the oropharyngeal tissue,
the engagement member being configured to be
cooled to a temperature between approximately 5
°C and approximately -25 °C during contact for a
time sufficient to cause cryolysis of adipose tissue,
thereby to reduce a volume of said adipose tissue.

2. The device of claim 1 wherein the engagement mem-
ber is complementary to a target portion of the
oropharyngeal tissue, the applicator further compris-
ing a recirculation conduit for facilitating heat transfer
between the engagement member and the cooling
fluid.

3. The device of claim 2 wherein the engagement mem-
ber is flexible and conformal.

4. The device of claim 2 wherein the engagement mem-
ber is hinged, the applicator further comprising a con-
trol member facilitating closure of the engagement
member to grasp tissue.

5. The device of claim 2 wherein the engagement mem-
ber is a substantially flat plate.

6. The device of claim 2 wherein the engagement mem-
ber is "C"-shaped and complementary to a base of
a tongue.

7. The device of claim 2 wherein the engagement mem-
ber is "V"-shaped and configured to engage a soft
palate or a uvula.

8. The device of claim 2 wherein the cooling unit is con-
figured to provide suction to the engagement mem-
ber to enhance mechanical contact thereof with the
oropharyngeal tissue.

9. The device of claim 2 wherein the cooling fluid is a
liquid.

10. The device of claim 9 wherein the liquid is a refrig-
erant.

11. The device of claim 9 wherein the liquid is a water
and glycerine solution.

12. The device of claim 1 wherein the cooling unit is con-
figured for feedback operation to maintain a substan-
tially constant temperature at the target portion of
the oropharyngeal tissue.

13. The device of claim 12 wherein the applicator further
comprises a temperature sensor (55), the cooling
unit being responsive to the sensor.

14. The device of claim 1, configured to be cooled for a
time of approximately one to approximately thirty
minutes.

Patentansprüche

1. Vorrichtung zur Behandlung von obstruktiver
Schlafapnoe, wobei die Vorrichtung folgendes um-
fasst:

a. eine Kühleinheit (40) zum Kühlen eines Kühl-
fluids; und
b. einen Auftrager (15) zum Empfangen des
Kühlfluids, wobei der Auftrager ein Eingreifglied
(20) umfasst, das zum Kontaktieren eines oro-
pharyngealen Gewebes ausgeführt ist,

wobei der Auftrager und die Kühleinheit so ausge-
bildet sind dass sie, miteinander kooperierend, ein
Kühlen des oropharyngealen Gewebes bedingen,
indem sie das Eingreifglied in Kontakt mit einer Ober-
fläche des oropharyngealen Gewebes bringen, wo-
bei das Eingreifglied ausgebildet ist um bis auf eine
Temperatur zwischen etwa 5°C und etwa -25°C
während des Kontaktes für eine Zeit gekühlt zu wer-
den, die ausreicht um die Kryolyse von adipösen Ge-
weben zu verursachen, sodass hierbei das Volumen
des besagten adipösen Gewebes reduziert wird.

2. Vorrichtung nach Anspruch 1, wobei das Eingreif-
glied zu einer Zielportion des oropharyngealen Ge-
webe komplementär ist, wobei der Auftrager weiter
eine Umwälzleitung zum Fördern der Wärmeüber-
tragung zwischen dem Eingreifglied und dem Kühl-
fluid umfasst.

3. Vorrichtung nach Anspruch 2, wobei das Eingreif-
glied flexibel und konformal ist.

4. Vorrichtung nach Anspruch 2, wobei das Eingreif-
glied scharniert ist, und der Auftrager weiter ein Steu-
erglied umfasst, das ein Schließen des Eingreif-
glieds zum Greifen von Gewebe ermöglicht.

5. Vorrichtung nach Anspruch 2, wobei das Eingreif-
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glied aus einer im wesentlichen flachen Platte be-
steht.

6. Vorrichtung nach Anspruch 2, wobei das Eingreif-
glied C-förmig ist und eine zu einer Zungenbasis
komplementäre Form aufweist.

7. Vorrichtung nach Anspruch 2, wobei das Eingreif-
glied V-förmig ist und ausgebildet ist um einen wei-
chen Gaumen und eine Uvula zu erfassen.

8. Vorrichtung nach Anspruch 2, wobei die Kühleinheit
ausgebildet ist um das Eingreifglied einer Saugung
auszusetzen um einen mechanischen Kontakt des-
selben mit dem oropharyngealen Gewebe zu ver-
bessern.

9. Vorrichtung nach Anspruch 2, wobei das Kühlfluid
eine Flüssigkeit ist.

10. Vorrichtung nach Anspruch 9, wobei die Flüssigkeit
eine Kühlflüssigkeit ist.

11. Vorrichtung nach Anspruch 9, wobei die Flüssigkeit
eine Lösung aus Wasser und Glyzerin ist.

12. Vorrichtung nach Anspruch 1, wobei die Kühleinheit
zum Liefern eines Feedbacks ausgebildet ist, um ei-
ne im wesentlichen konstante Temperatur in der
Zielportion des oropharyngealen Gewebe aufrecht-
zuerhalten.

13. Vorrichtung nach Anspruch 12, wobei der Auftrager
weiter einen Temperatursensor (55) umfasst, wobei
die Kühleinheit dem Sensor gegenüber reagiert.

14. Vorrichtung nach Anspruch 1, die so ausgebildet ist,
dass sie während einer Zeit zwischen etwa einer Mi-
nute und etwa dreißig Minuten gekühlt wird.

Revendications

1. Dispositif de traitement de l’apnée obstructive du
sommeil, le dispositif comprenant:

a. une unité de refroidissement (40) pour réfri-
gérer un fluide de refroidissement; et
b. un applicateur (15) destiné à recevoir le fluide
de refroidissement, l’applicateur comprenant un
élément d’engagement (20) configuré pour être
en contact avec un tissu oropharyngé,

l’applicateur et l’unité de refroidissement étant con-
figurés pour entraîner, par leur coopération, un re-
froidissement du tissu oropharyngé en plaçant l’élé-
ment d’engagement en contact avec une surface du
tissu oropharyngé, l’élément d’engagement étant

configuré pour être refroidi à une température com-
prise entre environ 5°C et environ -25°C pendant le
contact, pendant une durée suffisante pour provo-
quer la cryolyse d’un tissu adipeux, réduisant ainsi
le volume dudit tissu adipeux.

2. Dispositif selon la revendication 1, l’élément d’enga-
gement étant complémentaire d’une partie cible du
tissu oropharyngé, l’applicateur comprenant, en
outre, un conduit de remise en circulation pour faci-
liter le transfert de chaleur entre l’élément d’enga-
gement et le fluide de refroidissement.

3. Dispositif selon la revendication 2, l’élément d’enga-
gement étant flexible et conformable.

4. Dispositif selon la revendication 2, l’élément d’enga-
gement étant articulé, l’applicateur comprenant, en
outre, un élément de commande facilitant la ferme-
ture de l’élément d’engagement pour saisir le tissu.

5. Dispositif selon la revendication 2, l’élément d’enga-
gement étant une plaque sensiblement plate.

6. Dispositif selon la revendication 2, l’élément d’enga-
gement étant en forme de " C " et complémentaire
d’une base d’une langue.

7. Dispositif selon la revendication 2, l’élément d’enga-
gement étant en forme de " V " et configuré pour
entrer en contact avec un palais mou ou une uvule.

8. Dispositif selon la revendication 2, l’unité de refroi-
dissement étant configurée pour fournir une aspira-
tion à l’élément d’engagement pour améliorer son
contact mécanique avec le tissu oropharyngé.

9. Dispositif selon la revendication 2, le fluide de refroi-
dissement étant un liquide.

10. Dispositif selon la revendication 9, le liquide étant un
réfrigérant.

11. Dispositif selon la revendication 9, le liquide étant
une solution d’eau et de glycérine.

12. Dispositif selon la revendication 1, l’unité de refroi-
dissement étant configurée pour fonctionner par fee-
dback afin de maintenir une température sensible-
ment constante au niveau de la partie cible du tissu
oropharyngé.

13. Dispositif selon la revendication 12, l’applicateur
comprenant, en outre, un capteur de température
(55), l’unité de refroidissement étant sensible au cap-
teur.

14. Dispositif selon la revendication 1, configuré pour
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être refroidi pendant une durée d’environ une minute
à environ trente minutes.

15 16 



EP 2 667 811 B1

10



EP 2 667 811 B1

11



EP 2 667 811 B1

12



EP 2 667 811 B1

13



EP 2 667 811 B1

14



EP 2 667 811 B1

15



EP 2 667 811 B1

16



EP 2 667 811 B1

17



EP 2 667 811 B1

18



EP 2 667 811 B1

19



EP 2 667 811 B1

20

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 2010057065 A1 [0004]


	bibliography
	description
	claims
	drawings
	cited references

