wo 2010/036733 A1 I IO OO O OO R

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

ot VAP,
(19) World Intellectual Property Organization /g [} 1M1 D 0000 1.0 00 0O 0.0 0 00
ernational Bureau V,& ‘ ) |
. . . ME' (10) International Publication Number
(43) International Publication Date \,!:,: #
1 April 2010 (01.04.2010) WO 2010/036733 Al
(51) International Patent Classification: (74) Agent: THAYNE, Matthew D.; STOEL RIVES LLP,
A45D 24/00 (2006.01) 201 So. Main Street, Suite 1100, One Utah Center, Salt

Lake Ci T 84111 .

(21) International Application Number: ake City, U (US)
PCT/US2009/058092 (81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(22) International Filing Date: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
23 September 2009 (23.09.2009) CA. CH, CL, CN, CO, CR, CU. CZ, DE, DK, DM, DO,
(25) Filing Language: Enghsh DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
L. . HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(26) Publication Language: English KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(30) Priority Data: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
61/099,486 23 September 2008 (23.09.2008) Us NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, 5D,
SE, SG, SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT,

(71) Applicant (for all designated States except US): LARA- TZ, UA, UG, US,UZ, VC, VN, ZA, ZM, ZW.

DA SCIENCES INC. [US/US]; 825 North 300 West, . o

Suite 500, Salt Lake City, UT 84103 (US). (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(72) Inventors; and GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
(75) Inventors/Applicants (for US only): SIMON, Eric M. ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
[US/US]; 5617 Emigration Canyon, Salt Lake City, UT TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
84108 (US). BLOCK, Randall D. [US/US]; 2641 Fil- ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
more Street, Salt Lake City, UT 84106 (US). MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,

[Continued on next page]

(54) Title: AIRFLOW APPLICATORS AND RELATED TREATMENT METHODS

(57) Abstract: Disclosed are embodiments of airflow applicators used for
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In preferred embodiments, the applicators are contigured to deliver heated
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cluding preferred treatment patterns, for delivering heated airtflows for use
in eliminating ectoparasites and their eggs on an animal.
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AIRFLOW APPLICATORS AND RELATED TREATMENT METHODS

Brief Description of the Drawings

[0001] Understanding that drawings depict only certain preferred embodiments
and are not therefore to be considered to be limiting in nature, the preferred
embodiments will be described and explained with additional specificity and detail
through the use of the accompanying drawings in which:
[0002] Figure 1 is an exploded perspective view of one embodiment of an airflow
applicator system.
[0003] Figure 2 is another perspective view of the airflow applicator system of
Figure 1.
[0004] Figure 3 is another perspective view of the airflow applicator system of
Figures 1-2.
[0005] Figure 4 is a perspective view of the applicator tip of the airflow applicator
system of Figures 1-3.
[0006] Figure 5 is a top plan view of the applicator tip of Figure 4.
[0007] Figure 6 is a side elevation view of the applicator tip of Figure 4.
[0008] Figures 7-16 are perspective views of alternative embodiments of airflow
applicators
[0009] Figures 17A-17C illustrate an example of a preferred treatment pattern
using an airflow applicator system.

Detailed Description of Preferred Embodiments

[0010] In the following description, numerous specific details are provided for a
thorough understanding of specific preferred embodiments. However, those skilled
in the art will recognize that the invention can be practiced without one or more of the
specific details, or with other methods, components, structures, etc.

[0011] In some cases, well-known structures, details, or operations are not shown
or described in detail in order to avoid obscuring aspects of the preferred
embodiments. Furthermore, the described features, structures, or characteristics
may be combined in any suitable manner in one or more embodiments.

[0012] Disclosed are embodiments of airflow applicator pieces used for delivering
directional, heated air to the scalp and hair of humans and/or animals to be used for
eliminating ectoparasites, such as lice and lice eggs, for example, from a patient or
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animal. In preferred embodiments, the device will be configured to deliver heated
airflow (from a separate device, or from another portion of a single device, that
generates heated airflow) efficiently right to where lice and eggs most frequently
reside. Also disclosed are preferred treatment methods for delivering heated
airflows for use in eliminating lice and lice eggs on an animal, such as on a human
scalp.

[0013] Some embodiments of airflow applicators may be configured to facilitate
lifting and separation of hair. This may be accomplished, in some embodiments, by
providing a device with a plurality of generally tubular and elongated elements (e.g.,
fingers) with openings (discharge ports) formed in one or more of the elongated
elements. The airflow may pass through the openings in the elongated elements.
The openings may also be configured to direct the airflow in particular ways or
directions to maximize the opportunities for eliminating lice and/or eggs. In some
embodiments, the elongated elements may be positioned in a staggered array.
[0014] In some preferred embodiments, the applicator may be configured such
that the airflow is delivered laterally of the applicator such that the treatment site
extends from the position of the applicator to substantially only one side of the
applicator. In other words, the airflow may be generally directed in a particular
direction (two-dimensionally; e.g., when viewing the applicator in a plan view above
the treatment site, the airflow substantially extends in only one of four primary
directions, each of which is either orthogonal or opposite from the other three). In
some such embodiments, the airflow may be delivered laterally of the applicator
(when viewed from overhead the applicator on the treatment site) such that the
treatment site extends from the applicator to only one side of the applicator. In this
manner, a user may be able to more easily visualize a treatment area and move the
applicator through a desired treatment pattern on the skin of an animal, such as the
scalp of a human patient, to complete a full treatment of the area infested with lice or
other ectoparasites. Of course, the applicator may be configured to direct airflow in
multiple directions in another dimension. For example, when viewed from the side,
some embodiments may provide for an airflow along an angular swath that allows
the airflow to directly impinge on a patient’s skin, and also be directed towards a
patient’s hair at multiple angles so as to minimize the chances for lice and/or lice
eggs to be missed or otherwise survive. In certain preferred embodiments, the

airflow may be initially delivered towards the scalp, and then redirected laterally of
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the applicator, such as via ported fingers, as will be discussed in greater detail
below.

[0015] In one example of a method for treating an animal having a lice infestation
to substantially eliminate both lice and lice eggs from the animal, an applicator may
be provided. It should be understood that lice (or other ectoparasites) and their eggs
may be “eliminated” by killing them, removing them from the animal, or rendering
them no longer viable or capable of sustained life following treatment according to
aspects of the present invention. In some implementations, at least a portion of the
applicator may be disposable. Preferably, the applicator is configured for delivering
airflow to a treatment site on the animal. The applicator may be connected to an
airflow supply. In some embodiments, the airflow supply may comprise a high-
volume blower. Depending upon the design of the applicator, standard hair blowers
may be unable to generate a sufficient volume of airflow to perform an effective
treatment. As such, “high-volume blowers,” as this term is used herein, refer to
blowers capable of delivering between 45 and 200 cfm (cubic feet per minute) of
airflow. However, other airflow rates are also contemplated, and the efficacy of
particular airflow rates may depend on the design of the applicator. For example, if
the right applicator design and/or treatment methodology is used, much lower airflow
rates may be viable, including but not limited to those around 20-45 c¢fm. More
information regarding preferred airflow rates and heat ranges can be found in U.S.
Patent Application Publication No. 2006/0130393 titled “Ectoparasite eradication
method and device,” which is hereby incorporated by reference in its entirety.

[0016] A heated airflow may then be delivered through the applicator to the
treatment site to substantially eliminate the lice and lice eggs from the treatment site,
after which the applicator may be moved to a second treatment site. The treatment
may then be repeated at the second treatment site. The delivering and moving steps
may be repeated as desired until substantially all lice and lice eggs have been
eliminated from the animal. In some implementations, the treatment at each
treatment site is performed for at least thirty seconds. In some implementations, at
least a portion of each treatment site overlaps with a portion of each subsequent
(and/or previous) treatment site. In some such implementations, at least one-fourth
of each treatment site overlaps with each subsequent and/or previous treatment site.
In other such implementations, at least one-haif of each treatment site overlaps with

each subsequent and/or previous treatment site.
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[0017] In embodiments having a disposable portion, the disposable portion of the
applicator (or the entire applicator) may be removed from the blower and discarded.
A new applicator may then be used in a subsequent treatment session on a new
patient.

[0018] In some embodiments, the applicator may include an applicator tip and an
applicator body (also equivalently referred to herein as an applicator “base”), wherein
the applicator tip is configured to be detachably coupled to the applicator body. The
“applicator tip” may comprise that portion or portions of the applicator that are
intended to contact the patient or their hair (or, in the case where the device is being
used on non-human animals, the terms “scalp” and “hair” can be replaced with the
terms skin or hide and fur or feathers, as those terms may apply). The applicator tip
may be configured to be coupled with the blower. For example, the applicator may
comprise a cylindrical opening configured to be coupled to a hose of a blower. The
cylindrical opening may be configured to allow the applicator to be rotated on the
hose, which allows a user to rotate the applicator as desired during a treatment
session. In some embodiments, the applicator may be lockable at a particular
rotational position. In some embodiments, the cylindrical opening may be threaded
to provide for a threaded connection with a blower hose.

[0019] In embodiments having a base and a tip, the base and the tip may be
integrally or permanently connected. Alternatively, the base may be removably
connected with the tip. A variety of means for removably connecting the base and
the tip may be employed. In some embodiments, the means for removably
connecting the base and the tip may comprise a tab and a corresponding tab recess,
wherein the tab is configured to be received in the tab recess to couple the applicator
tip to the applicator base. The tab may be positioned on the applicator tip and the
tab recess may be positioned on the applicator base or the tab may be positioned on
the applicator base and the tab recess may be positioned on the applicator tip. In
some embodiments, the tab and tab recess may be configured to provide for a snap-
fit connection.

[0020] One or both of the base and the tip may be disposable. Disposability of
at least a portion of the device that is to come in closest contact to a patient’s skin
may be desirable to avoid spreading disease, infestations, human tissue, and/or
ectoparasite remnants from one patient to the next. For example, in embodiments in

which the tip is removable from the base, the tip may be disposable and configured
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for a single treatment session, whereas the base may be reused in multiple
treatment sessions. In some embodiments, the applicator may be configured to
deter a user from using at least a portion of the applicator for more than one
treatment session or may be configured to provide an indication that the applicator
(or a disposable portion of the applicator) has already been used in a treatment
session. For example, in some embodiments, the applicator tip (or the entire
applicator) may be configured to provide for a mechanical or thermal failure after the
first use. As an example of a mechanical failure feature, in embodiments having an
applicator tip, a portion of the applicator tip that is configured to facilitate coupling the
tip with a base component, such as a tab or slot, may be configured to permanently
break once the tip is removed from the base to deter the tip from being reused. As
an example of a thermal failure feature to deter reuse, one or more components may
be configured to decompose, shrink, warp, or have a thermal memory that renders
the part unusable or un-attachable after a certain thermal dose that would typically
be delivered during the course of a treatment session.

[0021] Alternatively, one or more components or portions of the device may be
configured to provide for discoloration after a certain period of time during use to
provide for a visual indication that the component has already been used to treat a
patient. For example, the material used to make up one or more pieces of the
device may be configured to change colors after being exposed to the heat
associated with the heated airflows during treatment. As another alternative, pre-
paid treatment cards, electronic counters, smart chips, and/or time-based lockouts
within the system electronics and/or applicator may be used to provide an indication
of prior uses.

[0022] As still another alternative, one or more components of the device may be
configured to chemically and/or physically decompose during an attempted cleaning
or continued use. For example, one or more components of the device may be
configured to decompose when exposed to alcohol or another cleaning/disinfecting
agent. As another example, one or more components of the device may be
configured to decompose or change in composition as a result of normal ambient
humidity after a certain amount of time. Such embodiments may be stored in special
packaging to prevent inadvertent decomposition or change prior to being exposed to
ambient humidity.
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[0023] In some embodiments, the applicator may comprise a plurality of
elongated fingers. In some embodiments, the elongated fingers may have a conical
shape. At least a subset of the plurality of elongated fingers may comprise ports for
delivering the airflow. In one preferred embodiment, the ports may extend along the
majority of the length of the elongated fingers. In some embodiments, the ports may
extend substantially the entire length of the elongated fingers. In some
embodiments, substantially all of the ports may open on the same side of the fingers
such that the applicator tip delivers substantially all of the airflow laterally of the
applicator on only a delivery side of the applicator. In some embodiments, a cross-
section of the applicator tip may comprise four sides, wherein one of the four sides
comprises the delivery side, and wherein the ports are configured such that airflow is
substantially directed towards only the delivery side of the four sides. Such a
configuration may facilitate visualization and execution of a desired treatment pattern
and/or improve the efficiency or pattern of the airflow delivery and the efficacy of the
treatment.

[0024] The elongated fingers may comprise tips. The tips of the elongated
fingers may be plugged or substantially solid. Such a configuration may help to
minimize or prevent the potential for burns and/or thermal discomfort. The fingers
may also be made up of a material having a low thermal conductivity to further avoid
burns and/or thermal irritation. The ports may also be configured such that, during
use, when the elongated fingers are positioned in contact with the skin of an animal,
a substantial portion of the airflow is directed at an angle towards the skin and lower
portions of hair shafts, where lice and lice eggs are most frequently located. A
substantial portion of the airflow may also be directed parallel to or, in some
embodiments, away from the skin to cause other portions of the patient’s hair to also
be directly impinged by the airflow.

[0025] In some embodiments, a subset of the elongated fingers may comprise
ports that are angled inwardly towards one another. For example, in some
embodiments, each of the elongated fingers positioned along two opposing sides of
the applicator tip may be angled inwardly towards one another. Such a configuration
may increase the concentration of airflow to a target treatment area on a patient for
improved airflow efficiency or treatment efficacy or to, for example, minimize airflow

that could hit a patient’s eyes or ears or otherwise cause discomfort.
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[0026] As set forth above, in some embodiments, the device may be configured
as a two-piece design integrating a disposable tip. Alternatively, a one-piece re-
usable design may be provided. In the latter embodiments, the piece may be
cleaned and/or disinfected between uses. As still another alternative, a one-piece
disposable design may be provided.

[0027]  The discharge ports in one or more embodiments on the fingers may be
designed to permit a telescopic shut-off in the molding tool to permit easier
manufacturing and avoid side action-style molding. The discharge ports and other
surfaces within the airflow path may be rounded or otherwise designed to avoid
sharp edges or other physical geometries that might cause increased noise or
whistling during use, or snagging of the patient's hair during repositioning of the
applicator. Similarly, the tips of the fingers may be designed with smooth surfaces
so as to avoid patient discomfort.

[0028] Tick marks or other visual indicators may also be placed on one or more of
the outside edges of the device to facilitate repeatable placement and location of the
applicator during treatment, especially when following a particular treatment pattern.
[0029] An embodiment of an applicator having a detachable or removable portion
could be used by removing the detachable portion of the applicator for cleaning and
re-use. Alternatively, the detachable applicator tip could be disposed of properly as
a single-use component.

[0030] To facilitate connecting and disconnecting a removable applicator tip,
some embodiments may incorporate one or more snap buttons that help orient and
removably lock the parts of the applicator together. Other means for releasably
connecting two applicator pieces may include, but are not limited to, hinges, snap
rings, tongue-and-groove elements, detents, clasps, or other releasable connecting
means known to those skilled in the art. Portions of the connecting features and/or
the mating surfaces may also include design elements to enhance sealing the parts
from airflow loss.

[0031] In other embodiments, it may be preferred to embody the main design
features in a single, essentially unibody component. Such a design can provide
good durability, for example. A one-piece design may also have good potential to be
cleaned and re-used if that is desired, thereby offering the possibility of reduced cost
when considered on a per-treatment basis and compared to a two-piece design with
a disposable tip.
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[0032] In some embodiments, the discharge ports may be configured to direct
airflow in a primary pattern that exits the applicator in a defined (and substantially
unidirectional) way that can be selectively oriented by the user (e.g., by rotating the
applicator and/or one or more elements on the applicator). As discussed above, this
may be accomplished by providing the airflow ports in the fingers all on substantially
the same side of the fingers, as shown in the drawings accompanying this
disclosure, the embodiments of which will be described in greater detail below.
Other discharge directionality (including not substantially unidirectional) may prove
advantageous for other treatment conditions or options.

[0033] Orienting the discharge ports can help to increase the concentration and
velocity of airflow and heat to a selected area of treatment. It can also be beneficial
when combined with certain patterns of treatment, such as when a specific
progression of airflow and heat or heat latency might be desired. For thick, dense, or
curly hair, concentrated airflow can be helpful to ensure the airflow sufficiently
penetrates the hair and minimizes the insulating effect of hair to achieve the desired
effect.

[0034] Directional air delivery can also be beneficial in helping to avoid the
delivery of heated airflow onto or around potentially sensitive areas of the patient,
such as the eyes or ears. The directional flow can also help to lift and separate hair,
and it can help minimize the amount of inefficient or “wasted” airflow that is not
effectively delivered to the desired treatment site. Preferably, the device is
configured to deliver airflow at the level(s) of the lice and their eggs. Since lice tend
to feed on and concentrate near the scalp of a human patient and on the lower
portions of hair at or near the roots of the hair, preferred embodiments direct airflow
towards the scalp and lower portions of the hair shafts. However, as discussed
elsewhere, since lice can also be found on other portions of hair shafts, it may also
be preferred that airflow be simultaneously directed toward other portions of the hair
shafts.

[0035] In a preferred embodiment, the applicator device is configured to deliver
the airflow from multiple directions simultaneously. In other words, the heated
airflow is delivered in a way that causes it to impinge upon the hair and scalp, and
lice and eggs thereon, from multiple directions simultaneously. This has been found
to be effective to help separate and break up clumps of hair in which lice could
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potentially hide and thereby avoid the effects of the airflow. It also helps to ensure
that the lice and eggs are impinged by the air.

[0036] The size and shape of the applicator design can be modified to
accommodate different desired treatment areas. Larger treatment areas might be
desired, for example, when treating large animals or individuals with large heads,
while smaller treatment areas might be desired such as for children with very small
heads. A treatment area is usually defined in terms of that area of the delivery target
that receives the greatest and most direct airflow, such as under and/or to the
delivery side of the applicator in some embodiments. For purposes of illustration
only, in one preferred embodiment, the applicator tip is approximately 2.5 x 3.3
inches. In one particular embodiment, the spacing between the tips of the fingers in
the array is about .7 inches. In one particular embodiment, the length of the fingers
is 1.5 inches each (although it should be understood that not all tips need have the
same length, so as to accommodate the curvature of the scalp). In one particular
embodiment, the ports in the fingers begin about .35 inches from the end of the
fingers.

[0037] Some embodiments may also include an applicator or applicator tip having
a generally concave base curve in one or more cross-sectional planes. This feature
may help to avoid gapping between the fingers and the scalp and keep the applicator
tips in close contact to the scalp for patients of varying head shapes and diameters,
and may also provide greater comfort to the patient. Furthermore, a biconcave base
curve may be employed to achieve spherical or semispherical extension of the tips to
more accurately follow the curvature of the patient's scalp. Alternatively, the
applicator tip or features thereof could incorporate some flexibility (such as an
elastomeric material) or movable/reconfigurable design elements (such as spring
loaded fingers) to help attain conformity with varying radii of patients’ scalps.

[0038]  Specific exemplary embodiments will now be described in greater detail
with reference to the accompanying drawings. Figure 1 depicts an embodiment of
an airflow applicator 100. Airflow applicator 100 includes applicator base 110 and
applicator tip 120. Applicator base 110 and applicator tip 120 may be configured to
be coupled to one another. In the depicted embodiment, tip 120 includes opposing
tabs 122 that are configured to be received in opposing tab recesses 112 formed
within applicator base 110 to couple the base 110 with the tip 120, as shown in

Figure 2. Tabs 122 may be configured to flex so as to allow for a snap-fit connection
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between base 110 and tip 120. Of course, it should be understood that the tabs may
instead be on the base, and the recesses on the tip, if so desired. It should also be
understood that a variety of alternative means for coupling the base with the tip may
be provided, as those having ordinary skill in the art will appreciate.

[0039] Base 110 has a cylindrical opening 114 that is configured to be coupled to
a hose 50 of an airflow supply (not shown). In some implementations, the airflow
supply may be a high-volume blower. A variety of means for coupling the base to
the blower, such as to a hose of the blower, may be used. However, in a preferred
embodiment, the cylindrical opening 114 is rotatably connected with hose 50. In
such embodiments, the applicator may be rotated with respect to the hose 50 by
rotating the base 110 with respect to the hose 50, as shown in Figure 3. Alternative
means of attachment include, but are not limited to, a quarter-turn fastener, a
bayonet-style fastener, a taper-fit fastener, an annular snap-groove configuration,
and the like.

[0040] Tip 120 may also include a plurality of elongated fingers 130. Each of the
fingers 130 includes a port 132 that is configured to direct heated airflow from blower
in a specific, desired manner. As seen in Figure 1, the fingers 130 of tip 120 are
arranged in an array of five rows of fingers. Since preferably the fingers 130 are to
be placed in contact with the skin of a patient during a treatment session, the tips
133 of fingers 130 are substantially solid so as to provide an insulated barrier with
the patient's skin. It may therefore be desirable to construct the tips of a material
having a low thermal conductivity.

[0041] The design of applicator tip 120 may be advantageous for certain
implementations because it may be more generally useful for treatment irrespective
of a patient’s hair type. For example, for patients with thick, curly hair where combs
and comb-like devices are very difficult or at times impossible to use because they
can't be easily pulled or pushed through the hair, the design of tip 120, as well as
other similar designs lacking comb-like structures, may function well with all types of
hair lengths, curliness, thicknesses and styles.

[0042] As best seen in Figures 4 and 5, each of the ports 132 open towards
substantially the same direction such that the applicator tip 120 delivers substantially
all of the airflow to a single side of the applicator. In other words, as shown in Figure
S, substantially all of the airflow is directed in direction “A” from the overhead

perspective shown in this figure. It can also be seen that, substantially no airflow is
10



WO 2010/036733 PCT/US2009/058092

directed towards the other three sides of the device. In other words, as shown in
Figure 5, no airflow is directed in any of directions “B,” “C,” and “D.” Such a
configuration may be useful to help a practitioner avoid directing airflow onto
sensitive areas such as eyes or ears, or to visualize each of a plurality of treatment
areas in a treatment pattern to more effectively treat a patient suffering from an
infestation of lice or another ectoparasite. Additionally, such a configuration may
reduce turbulence and high pressure zones within the treatment area, thereby
increasing airflow volume and velocity, both of which are important for treatment
effectiveness.

[0043] Although, as discussed above, it may be preferred to direct airflow laterally
of the applicator and primarily to a single side of the applicator, it may also be
desirable to configure a subset of the fingers such that the ports are angled relative
to the ports of the other fingers. For example, as shown in Figures 4 and 5, the ports
of fingers 136 are angled inwardly towards the ports of fingers 138. This angling of
ports along opposing sides of the applicator tip 120 may be useful in concentrating
airflow to a target area to further increase the effectiveness of a treatment session.
This concentration of airflow can be visualized by referencing the arrows extending
from ports 136 and ports 138 in Figure 5.

[0044] However, it should be understood that each of the ports 132 may be
configured to direct airflow in multiple directions from another perspective. In fact, it
may be preferable to configure the ports to specifically direct airflow both towards a
patient's skin and parallel to a patient's skin, as shown in Figure 6. Thus, as
indicated by arrow 137, a substantial portion of the airflow is directed towards a
patient's skin, such as towards a patient’s scalp. In addition, as indicated by arrow
139, a substantial portion of the airflow is directed substantially parallel to the
patient’s skin. Thus, in the depicted embodiment, substantially no airflow is directed
away from the patient’s skin. Directing the airflow along a large angular swath, and
from a variety of different angles, will help to ensure that any and all lice and eggs
will be directly impinged by the airflow, regardless of whether the liceleggs are
located on a hair shaft or on the scalp. However, in other preferred embodiments,
some airflow may also be directed away from the patient’s skin. In other words, in
such embodiments air may be directed towards the scalp, parallel to the scalp, and

away from the scalp simultaneously.
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[0045] A variety of alternative airflow applicators are shown in Figures 7-16.
Applicator 210 has a port 220 that directs airflow directly towards a patient’'s scalp (or
skin) and a plurality of comb elements 230 to assist in the lifting and separation of
hair during treatment.

[0046] Applicator 310 has a port 320 that directs airflow Iaterally of a patient’s
scalp and a plurality of comb elements 330.

[0047] Applicator 410 has a port 420 that directs airflow laterally and directly
downward toward a patient’s scalp, along with a plurality of comb elements 430.
[0048] Applicator 510 has a plurality of elongated fingers 530, each of which have
ports 540 that direct air in between the fingers 530, as well as lower ports (not
shown) to direct airflow downward toward the scalp.

[0049] Applicator 610 includes three large ports 620 that are configured to direct
airflow to a concentrated target area from multiple directions simultaneously.

[0050] Applicator 710 includes two large ports 720 that are configured to direct
airflow to a concentrated target area from multiple directions simultaneously.

[0051] Applicator 810 includes a plurality of comb elements 830, each of which
includes an array of ports 820 to direct airflow downward toward the scalp and in
between and laterally of the comb elements 830.

[0052] Applicator 910 includes two directional ports, illustrated at 940 and 942 in
Figure 14B, that are configured to divide the incoming airstream into two channels
around a plurality of (optional) comb elements 930 and laterally of a patient’s scalp
from multiple directions simultaneously.

[0053] Applicator 1010 includes a port 1020 that is configured to direct airflow
laterally of a patient’s scalp and a plurality of comb elements 1030.

[0054]  Applicator 1110 includes a plurality of comb elements 1130 and a plugged
end 1135 such that airflow from port 1120 is redirected immediately adjacent to a
patient’s scalp.

[0055] Each of applicators 210, 310, 410, 810, 910, 1010, and 1110 include
comb-like structures. Thus, each of applicators 510, 610, 710, and 910 (in its
optional combless configuration) lack a comb-like structure. Applicators that lack a
comb-like structure may be preferred for certain implementations because their
efficacy and/or ease of use are less likely to depend upon the characteristics of the
patient’s hair and such embodiments are less likely to get caught in a patient's hair

during treatment.
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[0056] A preferred treatment pattern and methodology will now be discussed with
reference to Figures 17A-17C. The preferred pattern shown in these Figures is
preferably performed with an applicator in which the airflow is substantially directed
in a single direction downward and laterally of the applicator, such as the applicator
of Figures 1-6. In such applicators, the practitioner may perform a desired
directional treatment pattern, such as the pattern of Figures 17A-17C. It should be
understood, however, that the applicator may be positioned during the pattern such
that the airflow is directed in a direction other than the direction of the pattern, as
indicated by the pattern arrows in Figures 17A-17C. In other words, in one
implementation of the pattern depicted in Figure 17A, the airflow is directed up, or
towards the front of the user, in each, or some, of the rows of the pattern. It should
also be understood that a variety of alternative patterns will be apparent to those of
ordinary skill in the art after having received the benefit of this disclosure. As just
one example, the patterns shown in Figures 17A-17C may proceed in the opposite
direction to and/or different order than that suggested by the figures.

[0067] As shown in Figure 17A, the applicator may be initially placed along a
patient’s hairline just behind the ear. The pattern may then proceed across the
bottom edge of the hairline, as shown in this figure. Preferably, the applicator is held
in a plurality of positions along the bottom edge of the hairline for at least thirty
seconds in each position. It is also preferable that each position in the pattern
overlaps with one or more adjacent positions to ensure that all lice and eggs are
eradicated. In some preferred implementations, each position in the pattern overlaps
at least one-fourth of each previous position. In other implementations, each
position in the pattern overlaps at least one-half of each previous position.

[0058] When the overlapping positions of the pattern have reached the hairline
just behind the opposite ear of the patient, the pattern may then be moved up
towards the top of the patient’s head. The applicator may then be moved to the left
along the second row from the bottom. As illustrated in Figure 17A, this pattern of
overlapping treatment positions may be moved back and forth across the patient’s
head in parallel rows until the forehead hairline is reached.

[0059] In preferred implementations, the treatment pattern may then proceed as
shown in Figure 17B. As illustrated in this figure, the applicator may begin adjacent
to the midline of the patient's head and over the front hairline. Preferably, the

applicator is positioned such that the airflow is directed across the midline to the
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opposite side of the head. The pattern may then proceed, largely as described
above, in the horseshoe-shaped pattern of Figure 17B.

[0060] A final sub-pattern in the treatment pattern may then be performed, as
illustrated in Figure 17C. In this sub-pattern, the applicator is preferably initially
positioned such that the airflow is directed away from the patient's face. The
overlapping positioning and repositioning described above may then be performed in
the straight line shown in the figure until the applicator is positioned just below the
top or “crown” of the head. Preferably, the applicator is then rotated 180 degrees
such that the airflow is directed upward, after which the pattern continues until the
applicator is adjacent to the bottom hairline again.

[0061] The above description fully discloses the invention including preferred
embodiments thereof. Without further elaboration, it is believed that one skilled in
the art can use the preceding description to utilize the invention to its fullest extent.
Therefore the examples and embodiments disclosed herein are to be construed as
merely illustrative and not a limitation of the scope of the present invention in any
way.

[0062] It will be obvious to those having skill in the art that many changes may be
made to the details of the above-described embodiments without departing from the
underlying principles of the invention. The scope of the present invention should,
therefore, be determined only by the following claims.

14
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Claims

1. A method for treating an animal having a lice infestation to substantially
eliminate both lice and lice eggs from the animal, the method comprising:

obtaining an applicator, wherein at least a portion of the applicator is
disposable, and wherein the applicator is configured for delivering heated airflow to a
treatment site on the animal;

connecting the applicator to a heated airflow source;

delivering a heated airflow through the applicator to the treatment site to
substantially eliminate the lice and lice eggs from the treatment site;

moving the applicator to a second treatment site;

delivering a heated airflow through the applicator to the second treatment site
to substantially eliminate the lice and lice eggs from the second treatment site;

repeating the delivering and moving steps until substantially all lice and lice
eggs have been eliminated;

removing at least a portion of the applicator from the heated airflow source;

disposing of at least a portion of the applicator;

obtaining a second applicator, wherein at least a portion of the second
applicator is disposable, and wherein the second applicator is configured for
delivering airflow to a treatment site on the animal; and

connecting the second applicator to the heated airflow source.

2. The method of claim 1, wherein the applicator comprises an applicator tip and
an applicator base, wherein the applicator tip is configured to be detachably coupled
to the applicator base, and wherein the step of connecting the applicator to the
blower comprises coupling the applicator base with the blower and coupling the

applicator tip with the applicator base.

3. The method of claim 2, wherein the step of disposing of at least a portion of

the applicator comprises disposing of the applicator tip.

4, The method of claim 1, wherein the animal comprises a human, wherein the
treatment site is on the scalp of the human, and wherein the method further
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comprises repeating the delivering and moving steps until the entire scalp of the

human has been part of at least one treatment site.

5. The method of claim 1, wherein the applicator lacks a comb-like structure.

6. The method of claim 5, wherein the applicator comprises a piurality of
elongated fingers, and wherein at least a subset of the plurality of elongated fingers

comprise ports for delivering airflow.

7. The method of claim 6, wherein each of the ports open toward substantially
the same direction such that the applicator tip delivers substantially all of the airflow

to a single side of the applicator.

8. The method of claim 1, wherein at least a portion of the treatment site

overlaps with at least a portion of the second treatment site.

9. The method of claim 1, wherein the heated airflow is delivered through the
applicator to each of the treatment sites for at least thirty seconds.

10.  The method of claim 1, wherein the applicator is configured to deter a user

from using at least a portion of the applicator for more than one treatment session.

11. The method of claim 1, wherein at least a portion of the applicator is also part

of the second applicator.

12. The method of claim 1, wherein the heated airflow source is configured to

deliver a high-volume heated airflow.

13. A method for treating a human patient having a lice infestation to substantially
eliminate both lice and lice eggs from the patient, the method comprising:

obtaining an applicator, wherein the applicator is configured for delivering
airflow to a treatment site on the scalp of the patient;

connecting the applicator to a blower;

contacting the scalp of the patient with the applicator at the treatment site;
16
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delivering a heated airflow through multiple openings in at least a portion of
the applicator to the treatment site to substantially eliminate the lice and lice eggs
from the treatment site, wherein the airflow is delivered laterally of the applicator
such that the treatment site extends from the applicator to only one side of the
applicator,

moving the applicator to a second treatment site;

contacting the scalp of the patient with the applicator at the second treatment
site;

delivering a heated airflow through the applicator to the second treatment site
to substantially eliminate the lice and lice eggs from the second treatment site,
wherein the airflow is delivered substantially laterally of the applicator such that the
second treatment site extends from the applicator to substantially only one side of
the applicator,

repeating the delivering and moving steps until substantially all lice and lice

eggs have been eliminated from the patient.

14.  The method of claim 13, wherein the step of connecting the applicator to a

blower comprises connecting the applicator to a hose of the blower.

15.  An applicator for delivering an airflow to treat an animal having a lice
infestation to substantially eliminate both lice and lice eggs from the animal, the
applicator comprising:

an applicator base configured to be coupled with a blower;

an applicator tip connected with the applicator base; and

a plurality of elongated fingers on the applicator tip, wherein at least a subset
of the fingers comprise ports for delivering an airflow, wherein substantially all of the
ports open on the same side of the fingers such that the applicator tip delivers
substantially all of the airflow laterally of the applicator on only a delivery side of the

applicator.

16.  The applicator of claim 15, wherein the applicator tip is configured to be

removed from the applicator base.
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17.  The applicator of claim 16, wherein the applicator comprises at least one of
tabs, hinges, snap rings, detents, clasps, or tongue-and-groove elements to

detachably couple the applicator tip with the applicator base.

18.  The applicator of claim 16, wherein the applicator tip is disposable.

19.  The applicator of claim 16, wherein the applicator is configured to deter a user

from using the applicator tip more than once.

20.  The applicator of claim 19, wherein the applicator is configured to provide for
at least one of thermal failure and mechanical failure in at least one component of

the applicator after one or more treatment sessions.

21.  The applicator of claim 16, wherein the applicator is configured to provide an
indication that the applicator tip has already been used in one or more treatment

sessions.

22.  The applicator of claim 21, wherein at least a portion of the applicator tip is

configured to change colors after being used in one or more treatment sessions.

23.  The applicator of claim 16, further comprising a tab and a corresponding tab
recess, wherein the tab is configured to be received in the tab recess to couple the

applicator tip to the applicator base.

24.  The applicator of claim 23, wherein the tab is positioned on the applicator tip
and the tab recess is positioned on the applicator base.

25.  The applicator of claim 23, wherein the tab is configured to snap-fit within the

tab recess.

26. The applicator of claim 15, wherein each of the elongated fingers have a

conical shape.
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27.  The applicator of claim 15, wherein the applicator base comprises a cylindrical
opening configured to be coupled to a hose of a blower.

28.  The applicator of claim 27, wherein the cylindrical opening is configured to
allow the applicator to be rotated on the hose.

29. The applicator of claim 15, wherein a cross-section of the applicator tip
comprises four sides, wherein one of the four sides comprises the delivery side, and
wherein the ports are configured such that airflow is substantially directed towards
only the delivery side of the four sides.

30.  The applicator of claim 15, wherein the elongated fingers comprise tips, and

wherein the tips of the elongated fingers are substantially solid.

31.  The applicator of claim 15, wherein the ports are configured such that, during
use, when the elongated fingers are positioned in contact with the skin of an animal,

a substantial portion of the airflow is directed at an angle towards the skin.

32.  The applicator of claim 15, wherein at least a subset of the elongated fingers
comprise ports that are angled inwardly towards one another.

33.  The applicator of claim 32, wherein each of the elongated fingers positioned
along two opposing sides of the applicator tip are angled inwardly towards one
another.

34. The applicator of claim 15, wherein the outward extent of the elongated

fingers cumulatively define an imaginary surface which is substantially concave
along at least one cross-sectional plane through the imaginary surface.
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