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(57) Abrégée/Abstract:

Embodiments of the present disclosure relate generally to body gear having designed performance characteristics, and In
particular to methods and apparatuses that utilize an array of performance characteristic elements coupled to a base material to
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(57) Abrege(suite)/Abstract(continued):

direct heat, absorb heat, emit heat, and/or wick moisture while also maintaining the desired transfer properties of the base material.
In some embodiments, two, three, four, or more performance characteristic elements may be included in a piece of body gear, for
example In desired zones of the body gear.
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ZONED FUNCTIONAL FABRICS

Cross-Reference to Related Application
[0001] This application claims the benefit of the filing date of U.S. Patent
Application No. 13/243,992 filed September 23, 2011, the disclosure of which is hereby

iIncorporated herein In its entirety.

Technical Field
[0002] Embodiments of the present disclosure relate generally to a fabric or other
material used for apparel and other goods having designed performance characteristics,
and In particular to methods and apparatuses that utilize a pattern of performance
elements coupled to a base fabric to manage one or more performance characteristics

while maintaining the desired properties of the base fabric.

Background
[0003] Currently, fabric performance characteristic materials such as reflective
materials, wicking materials, cooling materials, and the like typically take the form of
uniform layers that are glued, woven, or otherwise attached to the interior of a garment,
such as a Jacket. The purpose of this layer may be to reflect body heat, enhance
wicking, direct heat in an outward direction, or cool the body. However, these uniform
layers have shortcomings. For example, a uniform layer of heat reflective material or
cooling material may not transfer moisture vapor or allow air passage. Likewise, a
wicking material may not insulate well or may not cool well. Furthermore, the
performance characteristic materials may not have the desired characteristics of the
pbase fabric, such as drape, stretch, and the like. Thus, the use of a layer of

performance characteristic material may impede the breathability or other function of the

underlying base fabric.

Brief Description of the Drawings
[0004] Embodiments of the present disclosure will be readily understood by the

following detalled description in conjunction with the accompanying drawings.
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Embodiments of the invention are Iillustrated by way of example and not by way of
limitation In the figures of the accompanying drawings.

[000535] Figure 1A illustrates an upper body garment such as a coat having a
lining of base material with performance characteristic elements disposed thereon, In
accordance with various embodiments;

[0006] Figures 1B — 1E illustrate various views of examples of patterned
performance characteristic elements disposed on a base fabric or material, Iin
accordance with various embodiments;

[0007] Figures 2A and 2B illustrate examples of patterned performance
characteristic disposed on a base fabric, in accordance with various embodiments;
[0008] Figures 3A — 3E Illustrate examples of patterned performance
characteristic elements disposed on a base fabric, in accordance with various
embodiments:

[0009] Figure 4 illustrates an upper body garment such as a coat having a lining
of base material with performance characteristic elements disposed thereon, In
accordance with various embodiments;

[0010] Figure 3 Illustrates an upper body garment such as a coat having a lining
of base material with performance characteristic elements disposed thereon, In
accordance with various embodiments;

[0011] Figure 6 Illustrates an upper body garment such as a coat having a lining
of base material with performance characteristic elements disposed thereon, In
accordance with various embodiments;

[0012] Figure 7 illustrates an upper body garment such as a coat having a lining
of base material with performance characteristic elements disposed thereon, In
accordance with various embodiments;

[0013] Figures 8A-D illustrate various views of a patterned performance
characteristic material as used in a jacket, in accordance with various embodiments;
[0014] Figure 9 illustrates an example of a patterned performance characteristic

material as used in a boot, In accordance with various embodiments;
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[0015] Figure 10 illustrates an example of a patterned performance characteristic

material as used in a glove, where the cuff Is rolled outward to show the lining, In
accordance with various embodiments;

[0016] Figure 11 illustrates an example of a patterned performance characteristic
material as used in a hat, in accordance with various embodiments;

[0017] Figure 12 illustrates an example of a patterned performance characteristic
material as used in a pair of pants, in accordance with various embodiments;

[0018] Figure 13 illustrates an example of a patterned performance characteristic
material as used In a sock, In accordance with various embodiments;

[0019] Figure 14 illustrates an example of a patterned performance characteristic
material as used In a boot, In accordance with various embodiments:

[0020] Figures 15A and B Illustrate two views of a patterned performance
characteristic material as used in a reversible rain fly (Figure 15A) and as a portion of a
tent body (Figure 15B), In accordance with various embodiments; and

[0021] Figures 16A and 16B illustrate another example of patterned
performance characteristic elements disposed on a base fabric or material in a
perspective view (Figure 16A), and In use In a jJacket lining (Figure 16B), In accordance

with various embodiments.

Detailed Description of Embodiments

[0022] In the following detailed description, reference i1s made to the
accompanying drawings which form a part hereof, and in which are shown by way of
Illustration embodiments in which the disclosure may be practiced. It is to be
understood that other embodiments may be utilized and structural or logical changes
may be made without departing from the scope of the present disclosure. Therefore,
the following detailed description 1s not to be taken Iin a limiting sense, and the scopes
of embodiments, In accordance with the present disclosure, are defined by the
appended claims and their equivalents.

[0023] Various operations may be described as multiple discrete operations In

turn, In @ manner that may be helpful In understanding embodiments of the present
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Invention; however, the order of description should not be construed to imply that these
operations are order dependent.

[0024] The description may use perspective-based descriptions such as
up/down, back/front, and top/bottom. Such descriptions are merely used to facilitate the
discussion and are not intended to restrict the application of embodiments of the
present invention.

[0025] The terms “coupled’ and “connected,” along with their derivatives, may be
used. It should be understood that these terms are not intended as synonyms for each
other. Rather, in particular embodiments, "connected” may be used to indicate that two
or more elements are in direct physical or electrical contact with each other. “Coupled”
may mean that two or more elements are in direct physical or electrical contact.
However, "coupled” may also mean that two or more elements are not in direct contact
with each other, but yet still cooperate or interact with each other.

[0026] For the purposes of the description, a phrase in the form "A/B” or In the
form “A and/or B means (A), (B), or (A and B). For the purposes of the description, a
phrase in the form “at least one of A, B, and C” means (A), (B), (C), (A and B), (A and
C), (Band C), or (A, B and C). For the purposes of the description, a phrase in the form
“(A)B” means (B) or (AB) that is, A I1s an optional element.

[0027] The description may use the phrases "In an embodiment,” or “In
embodiments,” which may each refer to one or more of the same or different

77 kL 77 (i

empbodiments. Furthermore, the terms "‘comprising,” “including,” "having,” and the like,
as used with respect to embodiments of the present invention, are synonymous.

[0028] In various embodiments a material for body gear Is disclosed that may use
a pattern of performance characteristic elements coupled to a base fabric to manage a
performance characteristic, for example, heating, cooling, wicking, absorpbance, or
breathability, while still maintaining the desired properties of the base fabric. For
example, referring to Figures 1B-1E, in one embodiment, a plurality of performance
characteristic elements 10 may be disposed on a base fabric 20 in a generally non-
continuous array, whereby some of the base fabric is exposed between adjacent
performance characteristic elements. In various embodiments, the performance

characteristic may include thermoregulation, breathability, wicking, absorbance, or a
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combination thereof, and these different performance characteristic elements may be
positioned In different regions or zones of the body gear.

[0029] Although particular performance characteristics are described herein In
various examples, one of skill in the art will appreciate that other performance
characteristics may be substituted or used in combination. Additionally, the base fabric
may Include functional properties, such as abrasion resistance, anti-static properties, air
permeability, anti-microbial activity, water repellence, flame repellence, hydrophilicity,
hydrophobicity, wind resistance, UV protection, resiliency, stain resistance, wrinkle
resistance, and the like.

[0030] In various embodiments, the performance characteristic elements 10 may
cover a sufficient surface area of the base fabric 20 to generate the desired degree of
the performance characteristic (e.g., heat reflection toward the body to enhance
warmth, heat absorbance or conductance away from the body to help induce cooling, or
wicking to prevent moisture accumulation). A sufficient area of base fabric may be
exposed to provide the desired base fabric function (e.g., stretch, drape, breathability,
moisture vapor or air permeability, wicking, etc.)

[0031] In accordance with various embodiments, the base fabric may be a part of
any form of body gear, such as bodywear (see, e.g., Figures 1A and 4-13), sleeping
bags (see, e.g., Figure 14), blankets, tents (see, e.g., Figure 18B), rain flys (see, e€.9g.,
Figure 15A) etc. Bodywear, as used herein, 1s defined to include anything worn on the
pbody, including, but not limited to, outerwear such as jackets, pants, scarves, shirts,
hats, gloves, mittens, and the like, footwear such as shoes, boots, slippers, and the like,
sleepwear, such as pajamas, nightgowns, and robes, and undergarments such as
underwear, thermal underwear, socks, hosiery, and the like.

[0032] In various embodiments, single-layer body gear may be used and may be
comprised of a single layer of the base fabric, whereas other embodiments may use
multiple layers of fabric, including one or more layers of the base fabric, coupled to one
or more other layers. For instance, the base fabric may be used as a fabric lining for
body gear.

[0033] In various embodiments, the array of performance characteristic elements

may be disposed on a base fabric having one or more desired properties. For example,
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the underlying base material may have properties such as air permeability, moisture
vapor transfer, and/or wickability, which 1s a common need for body gear used in both
iIndoor and outdoor applications. In other embodiments, the underlying base material
may have properties such as stretch, drape, and breathabillity, and/or other functional
characteristics).

[0034] In still other embodiments, the separations between performance
characteristic elements may help allow the base material to have a desired drape, |00k,
and/or texture. In some embodiments, the separations between heat-directing elements
may help allow the base material to stretch. Suitable base fabrics may include nylon,
polyester, rayon, cotton, spandex, wool, silk, or a blend thereof, or any other material
having a desired look, feel, weight, thickness, weave, texture, or other desired property.
In various embodiments, allowing a designated percentage of the base fabric to remain
uncovered by the performance characteristic elements may allow that portion of the
base fabric to perform the desired functions, while leaving enough performance
characteristic element surface area to direct body heat in a desired direction, for
iInstance away from or toward the body of a user.

[0035] The performance characteristic elements may perform any of a number of
functions, such as directing heat, absorbing heat, emitting heat, and/or wicking
moisture. For example, In some embodiments, the performance characteristic elements
may be heat-directing elements positioned in such a way and made of a maternial that is
conducive for directing heat generated by the body. In one embodiment, the heat-
directing elements may be configured to reflect the user's body heat toward the user's
body, which may be particularly suitable in cold environments. In another embodiment,
the heat-directing elements may be configured to conduct the user’'s body heat away
from the user's body, which may be particularly suitable in warmer environments. In
particular embodiments, the heat-directing elements may be configured to generally
reflect the user's body heat toward the user's body, but may also begin to conduct heat
away from the user’'s body when the user begins to overheat. In other embodiments,
the heat-directing elements may absorb excess heat to cool a user or body part, or emit

heat to warm a user or body part. In still other embodiments, the performance
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characteristic elements may be moisture wicking elements positioned in such a way as
to wick moisture, such as sweat, away from the body.

[0036] In various embodiments, the base fabric may include performance
characteristic elements disposed on an innermost surface of the body gear such that
the elements are disposed to face the user’'s body and thus are in a position to manage
pbody heat or moisture, as discussed above (e.g., reflect heat or conduct heat or
moisture). In some other embodiments, the performance characteristic elements may
be disposed on the exterior surface of the body gear and/or base fabric such that they
are exposed to the environment, which may allow the performance characteristic
elements, for example, to reflect heat away from the user or increase breathability, while
allowing the base fabric to adequately perform the desired functions. In some
empodiments, the performance characteristic elements may perform these functions
without adversely affecting the stretch, drape, feel, or other properties of the base fabric.
[0037] In some embodiments, more than one type of performance characteristic
element may be used, such as a combination of two, three, four, or more types of
performance characteristic elements. For example, in some embodiments, two, three,
four, or more types of performance characteristic elements may be intermingled on a
single base fabric, for example in a random or regular pattern, such that two, three, four,
or more performance characteristics are exhibited by a fabric. In other empbodiments,
the two, three, four, or more types of performance characteristic elements may be
located In different zones of the body gear.

[0038] In embodiments, multiple performance characteristic elements may be
used on a given body gear, where such performance characteristic elements are
located specifically in accordance with the desired function for that arealregion.

[0039] For Instance, In one specific, non-limiting example, heat-directing
elements may be located on the torso or chest of an upper body garment such as a
jacket (e.qg., to direct heat towards the body), and wicking elements may be located In
the armpit and upper chest regions (e.qg., to prevent moisture buildup).

[0040] In another specific, non-limiting example, heat-emitting elements (e.g., to

warm the body), may be located in the heel and toe regions of a sock, and wicking
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elements (e.g., to prevent moisture buildup) may be located in the midfoot and sole
regions.

[0041] In another specific, non-limiting example, where the bodywear is a shirt,
heat absorbing elements may be located generally on the torso, heat-reflecting
elements may be generally located on the back and shoulders, and wicking elements
may pbe strategically located in the armpit and upper back regions.

[0042] In another specific, non-limiting example, a tent may be provided with
various moisture wicking and/or heat-directing zones depending on the intended climate
IN which the tent will be used

[0043] In various embodiments, one of skill in the art will appreciate that the
boundaries between adjacent zones may be distinct or may include blended transition
zones. In some embodiments, the arrangement of two, three, four, or more different
performance characteristic elements may vary gradually over the entire garment to suit
a particular set of needs or uses. One of skKill in the art also will appreciate that some
areas of the garment may include no performance characteristic elements.

[0044] As described above, In some embodiments, the performance
characteristic elements may perform a heat-directing function, either directing heat
away from or toward the body. In these embodiments, the performance characteristic
elements may Include heat reflective elements, conductive elements, cooling elements,
or a combination thereof. For example, in various embodiments, the heat reflective
and/or conductive elements may include an aluminum-based material (particularly
suited for reflectivity), chromium-based material (particularly suited for reflectivity),
copper based material (particularly suited for conductivity), or another metal or metal
alloy-based material. Non-metallic or alloy based materials may be used as heat-
directing materials in some embodiments, such as metallic plastic, mylar, or other man-
made materials, provided that they have heat reflective or conductive properties. In
other embodiments, a heat-directing element may be a holographic heat-directing
element, such as a holographic foil or embossed reflective surface.

[0045] In other embodiments, the performance characteristic elements may
absorb heat. For example, in some embodiments, the performance characteristic

elements may include a cooling polymer. In various embodiments, cooling polymers
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may Include, for example, any suitable natural or synthetic polymeric material in a dry
form that is capable of absorbing and storing many times its weight in water. Specific,
non-limiting examples of natural gums that may be used as superabsorbent polymers
INclude xanthan, guar, agar, pectin, gum arabic, locust bean gum, hydroxypropy! guar
gum, polyglucomannan gum, cationic guar gum, anionic guar gum, alginate, irish moss,
and gum arabic. Specific, non-limiting examples of cellulosics that may be used as
superabsorbent polymers include methyl cellulose, ethyl cellulose, carboxymethyl
cellulose, carboxy ethyl cellulose, hydroxyethyl cellulose, hydroxymethyl cellulose, and
hydroxypropylcellulose. Specific, non-limiting examples of synthetic hydrogel polymers
that may be used as superabsorbent include suitable crosslinked, water-swellable
acrylic copolymers.

[0046] In particular embodiments, the synthetic hydrogel polymers may include,
without limitation, copolymers that include repeat units from one or more monomers
selected from (meth)acrylic acid, maleic acid, 2-(meth)acrylamido-2-methyl| propane
sulfonic acid, styrene sulfonate, vinyl sulfonic acid, and their corresponding ammonia,
amine and alkali metal salts, (meth)acrylamide, vinyl alcohal, vinyl acetate, maleic
anhydride, alkyl vinyl ethers, vinylmorpholinone, vinylpyrridine, vinyl pyrrolidone, and
acrylonitrile; and one or more crosslinking agents selected from N, N'-
methylenebis(meth)acrylamide, (poly)ethylene glycol diimeth)acrylate, (poly)propylene
glycol diimeth)acrylate, trimethylolpropane triimeth)acrylate, glycerol triimeth)acrylate,
glycerol acrylate methacrylate, ethylene-oxide-modified trimethylolpropane
triimeth)acrylate, pentaerythritol tetra(meth)acrylate, dipentaerythritol
hexa(meth)acrylate, triallyl cyanurate, triallyl isocyanurate, triallyl phosphate,
triallylamine, poly(meth)allyloxyalkanes, (poly)ethylene glycol diglycidyl ether, glycerol
diglycidyl ether, ethylene glycol, polyethylene glycol, propylene glycol, glycerol,
pentaerythritol, ethylenediamine, ethylene carbonate, propylene carbonate,
polyethylenimine, glycidyl (meth)acrylate, diallyl sucrose, triallyl sucrose triallyl amine,
and triallyl methyl ammonium chloride. Additional superabsorbent polymers and
methods to manufacture such polymers are described. without limitation, in U.S. Patent
Nos. 6,469,080, 6,399,668, 6,127,454, 6,087,002, 5,244,735, 4,925,603, and

4./34,47/8. Additional non-limiting examples of superabsorbent polymers that may be
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used In performance characteristic elements include those available under the trade
names ALCOSORB® from Ciba Specialty Chemicals, Chatanooga, Tenn.; DRYTECH®
from the Dow Chemical Company, Midland, Mich.; NORSOCRYL® and AQUAKEEP®
from Atofina, Paris, France; HYDROSORB ™ from HYDROSORSB Inc., Orange, Calif.;
and AQUALIC CA from Nippon, Shokubai Co., Ltd., Osaka, Japan.

[0047] In other embodiments, the performance characteristic materials may
absorb or emit heat, depending on the conditions. For example, in some embodiments,
the performance characteristic elements may include a phase change material.
Generally speaking, phase change materials may have the capability of absorbing or
releasing thermal energy to reduce or eliminate heat transfer at the temperature
stabilizing range of the particular phase change material. In various embodiments, the
phase change material may inhibit or stop the flow of thermal energy through the
coating during the time the phase change material i1s absorbing or releasing heat,
typically during the material’'s change of phase. In various embodiments, this action
may be transient, e.g., it may be effective as a barrier to thermal energy until the total
latent heat of the temperature stabilizing material is absorbed or released during the
heating or cooling process. In various embodiments, thermal energy may be stored or
removed from the phase change material, and may be effectively recharged by a source
of heat or cold. In various embodiments, by selecting an appropriate phase change
material, a performance characteristic element may be created for use In a particular
application where the stabilization of temperatures Is desired. In various embodiments,
two or more different phase change materials may be used to address particular
temperature ranges, and such materials may be mixed.

[0048] In various embodiments, phase change materials that may be used as
described herein generally include paraffinic hydrocarbons having 13 to 28 carbon
atoms. In various embodiments, the melting point of a homologous series of paraffin
hydrocarbons may be directly related to the number of carbon atoms as shown In the

following table:

Compound Name Number of Carbon Atoms Melting Point (°C.)
n-Octacosane 28 61.4

10
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n-Heptacosane 21 59.0
n-Hexacosane 26 6.4
n-Pentacosane 25 23.7
n-Tetracosane 24 50.9
n-Tricosane 23 47.6
n-Docosane 22 44.4
n-Heneicosane 2 40.5
n-Elcosane 20 36.8
n-Nonadecane 19 32.1
n-Octadecane 18 28.2
n-Heptadecane 17 22.0
n-Hexadecane 16 18.2
n-Pentadecane 15 10.0
n-Tetradecane 14 5.9
n-Tridecane 13 -5.5
[0049] In other embodiments, the performance characteristic elements may wick

CA 02849772 2014-03-21

moisture, such as water or water vapor, away from the skin surface of a user. For

example, In some embodiments, the performance characteristic elements may include a
carbon fiber or mineral fiber, or a carbon or mineral-based fabric coating to enhance
wicking. Generally speaking, carbon or mineral fabrications may blend carbon-infused
flbers or particles and/or mineral-infused fibers or particles with other yarns or fibers to
create a wicking fabric. In various embadiments, performance characteristic elements
that wick moisture also may have anti-bacterial and/or anti-fungal properties, and may
be deodorizing and/or breathable, in addition to moisture wicking.

[0050] In various embodiments, the performance characteristic elements may be
applied in a pattern or a continuous or discontinuous array defined by the manufacturer.
For example, as Illustrated in Figures 1A-1E, performance characteristic elements 10,
may be a series of dot-like elements with one or more desired performance
characteristics that may be adhered or otherwise secured to the base fabric 20 in a
desired pattern. Such a configuration has been found to provide the desired

performance characteristics, while still allowing the base fabric to perform the function of

11



CA 02849772 2014-03-21
WO 2013/044108 PCT/US2012/056677

the desired one or more properties (e.g. breathe and allow moisture vapor to escape
through the fabric in order to reduce the level of moisture build up, Insulate, or have a
particular desired drape, |00k, or feel).

[0051] Although the illustrated embodiments show the performance characteristic
elements as discrete elements, iIn some embodiments, some or all of the heat-directing
elements may be arranged such that they are in connection with one another, such as a
lattice pattern or any other pattern that permits partial coverage of the base fabric.
[0052] In various embodiments, the configuration or pattern of the performance

characteristic elements themselves may be selected by the user and may take any one

of a variety of forms. For example, as Iillustrated in Figures 2A-2B, 3A-3E, and 4-6, the
configuration of performance characteristic elements 10 disposed on a base fabric 20
used for body gear may be In the form of a variety of geometrical patterns (e.g. lines,
waves, triangles, squares, logos, words, etc.)

[0053] In various embodiments, the pattern of performance characteristic
elements may be symmetric, ordered, random, and/or asymmetrical. Further, as
discussed below, the pattern of performance characteristic elements may be disposed
on the base material at strategic locations to iImprove the performance of the body gear.
In various embodiments, the size of the performance characteristic elements may also
pbe varied to balance the need for enhanced performance characteristics and preserve
the functionality of the base fabric.

[0054] In various embodiments, the density or ratio of the surface area covered
by the performance characteristic elements to the surface area of base fabric left
uncovered by the performance characteristic elements may be from about 3.7 (30%
coverage) to about 7:3 (/0% coverage). In various embodiments, this range has been
shown to provide a good balance of performance characteristic properties (e.g., heat
management or wicking) with the desired properties of the base fabric (e.g.,
breathabllity, insulation, or wicking, for instance). In particular embodiments, this ratio
may be from about 4:6 (40% coverage) to about 6:4 (60% coverage).

[0055] In various embodiments, the placement, pattern, and/or coverage
ratio/percentage of the performance characteristic elements may vary. For example the

performance characteristic elements may be concentrated in certain areas where heat
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management or wicking may be more critical (e.g., the body core) and non existent or
extremely limited Iin other areas where the function of the base fabric property I1s more
critical (e.g., areas under the arms or portions of the back for wicking moisture away
from the body). In various embodiments, different areas of the body gear may have
different coverage ratios, e.qg. /0% at the chest and 30% at the limbs, in order to help
optimize, for example, the need for warmth and breathability. In other embodiments,
different performance characteristic elements may be used In different areas, for
INnstance heat-directing elements In the body core regions and wicking elements under
the arms or on portions of the back, for example. In various embodiments, two, three,
or more different performance characteristic elements may be combined in a single
article, and coverage of each performance characteristic element may be customized
according to the particular needs of the user.

[0056] In various embodiments, the size of the performance characteristic
elements may be largest (or the spacing between them may be the smallest) in the core
regions of the body for enhanced heat reflection, conduction, absorbance, or emission,
or enhanced wicking and breathability in those areas, and the size of the performance
characteristic elements may be the smallest (or the spacing between them may be the
largest) in peripheral areas of the body. In some embodiments, the degree of coverage
by the performance characteristic elements may vary in a gradual fashion over the
entire article as needed for regional heat and/or moisture management. Some
empodiments may employ heat reflective elements In some areas and heat conductive
elements In other areas of the article, or heat-absorbing elements In some areas and
heat emitting elements In other areas.

[0057] In various embodiments, the performance characteristic elements may be
configured to help resist moisture buildup on the performance characteristic elements
themselves and further enhance the function of the base fabric (e.g., breathability,
iInsulation, or moisture wicking, for instance). In one embodiment, it has been found that
reducing the area of individual elements, but increasing the density may provide a better
pbalance between performance characteristic and base fabric functionality, as there will
be a reduced tendency for moisture to build up on the performance characteristic

elements. In some embodiments, it has been found that keeping the surface area of the
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individual performance characteristic elements below 1 cm® may help to reduce the
potential for moisture build up. In various embodiments, the performance characteristic
elements may have a largest dimension (diameter, hypotenuse, length, width, etc.) that
1S less than or equal to about 1 cm. In some embodiments, the largest dimension may
be between 1-4 mm. In other embodiments, the largest dimension of a performance
characteristic element may be as small as 1 mm, or even smaller. In some
embodiments, the size and shape of the performance characteristic elements may be
selected to display a logo, company name, picture, or other insignia.

[0058] In some embodiments, the topographic profile of the individual
performance characteristic elements may be such that moisture is not inclined to adhere
to the performance characteristic element. For example, the performance characteristic
elements may be convex, conical, fluted, or otherwise protruded, which may help urge
moisture to flow toward the base fabric. In some embodiments, the surface of the
performance characteristic elements may be treated with a compound that may help
resist the build-up of moisture vapor onto the elements and better direct the moisture to
the base fabric without materially impacting the performance characteristic properties.
One such example treatment may be a hydrophobic fluorocarbon, which may be applied
to the elements via lamination, spray deposition, or in a chemical bath.

[00359] In various embodiments, the performance characteristic elements may be
removable from the base fabric and reconfigurable It desired using a variety of
releasable coupling fasteners such as zippers, snaps, buttons, hook and loop type
fasteners (e.g. Velcro), and other detachable interfaces. Further, the base material may
be formed as a separate item of body gear and used In conjunction with other body gear
to Improve thermal management of a user’'s body heat. For example, an upper body
under wear garment may be composed with heat-directing elements in accordance with
various embodiments. This under wear garment may be worn by a user alone, in which
case conduction of body heat away from the user's body may typically occur, or In
conjunction with an insulated outer garment which may enhance the heat reflectivity of

the user’'s body heat.
[0060] In various embodiments, the performance characteristic elements may be

applied to the base fabric such that it Is depressed, concave, or recessed relative to the
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pase fabric, such that the surface of the heat-directing element Is disposed below the
surface of the base fabric. This configuration may have the effect of improving, for
example, moisture wicking, as the base fabric is the portion of the body gear or body
gear lining that engages the user's skin or underlying clothing. Further, such contact
with the base fabric may also enhance the comfort to the wearer of the body gear In
applications where the skin Is In direct contact with the pbase fabric (e.g. gloves, mittens,
underwear, or socks).

[0061] In various embodiments, performance characteristic elements may be

configured in an inverse pattern from that shown in Figure 1, with the performance
characteristic elements forming a lattice or other interconnected pattern, with base
fabric appearing as a pattern of dots or other shapes. For example, Figures 16A and
16B Illustrate a lattice-pattern of performance characteristic elements disposed on a
base fabric or material in a perspective view (Figure 16A), and in use In a jacket lining
(Figure 16B), In accordance with various embodiments. Although a lattice pattern is
Illustrated, one of skill In the art will appreciate that any pattern or combination of

patterns may be employed.

[0062] Figures 8-15 Illustrate various views of a patterned performance
characteristic fabric used In a variety of body gear applications, such as a jacket
(Figures 8A-D), boot (Figure 9), glove (Figure 10), hat (Figure 11), pants (Figure 12),
sock (Figure 13), sleeping bag (Figure 14), tent rain fly (Figure 15A) and tent (Figure
15B). Each of the body gear pieces illustrated includes a base material 20 having a
plurality of performance characteristic elements 10 disposed thereon.

[0063] While the principle embodiments described herein include performance
characteristic elements that are disposed on the inner surface of the base fabric, In
various embodiments, the performance characteristic elements may be used on the
outside of body gear, for instance to reflect or direct heat exposed to the outside surface
of the gear. For instance, In some embodiments, base fabric and performance
characteristic elements, such as those illustrated in Figures 1B-3E, may be applied to
an outer or exterior surface of the body gear, such as a coat, sleeping bag. tent or tent

rain fly, etc. in order to reflect heat away from the user.
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[0064] In some embodiments, the body gear may be reversible, such that a user
may determine whether to use the fabric to direct the performance characteristic toward
the body or away from the body. An example of such reversible body gear is illustrated
IN Figure 15A. In this embodiment, the performance characteristic elements may be
INcluded on one side of a tent rain fly. In one embodiment, the rain fly may be used with
the performance characteristic elements facing outward, for example In hot weather or
sunny conditions, In order to reflect or direct heat away from the body of the tent user.
Conversely, In cold weather conditions, for example, the tent rain fly may be reversed
and installed with the performance characteristic elements facing inward, toward the
body of a user, so as to reflect or direct body heat back toward the tent interior.
Although a tent rain fly is used to illustrate this principle, one of skill in the art will
appreciate that the same concept may be applied to other body gear, such as reversible
jackets, coats, hats, and the like. Figure 18B Illustrates an example wherein at least a
portion of the tent body Includes a fabric having a plurality of performance characteristic
elements disposed thereon. In the illustrated embodiment, the performance
characteristic elements are facing outward and may be configured to reflect heat or
moisture away from the tent and thus away from the body of the tent user. In other
embodiments, the elements may be configured to face inward.

[0065] Although certain embodiments have been illlustrated and described herein,
it will be appreciated by those of ordinary skill in the art that a wide variety of alternate
and/or equivalent embodiments or implementations calculated to achieve the same
purposes may be substituted for the embodiments shown and described without
departing from the scope of the present invention. Those with skill in the art will readily
appreciate that embodiments In accordance with the present invention may be
Implemented In a very wide variety of ways. This application is intended to cover any
adaptations or variations of the embodiments discussed herein. Therefore, 1t Is

manifestly intended that embodiments in accordance with the present invention be

limited only by the claims and the equivalents thereof.
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Claims

We claim the following:

1. A performance characteristic material adapted for use with body gear,
comprising:

a base material having a transter property that Is adapted to allow, impede,
and/or restrict passage of a natural element through the base material,

a first array of first performance characteristic elements coupled to the base
material in a first zone, the first performance characteristic elements being adapted to
perform a first function, wherein the first function comprises directing heat, absorbing
heat, emitting heat, wicking moisture, or a combination thereof:

a second array of second performance characteristic elements coupled to the
base material in a second zone, the second performance characteristic elements being
adapted to perform a second function, wherein the second function comprises directing
heat, absorbing heat, emitting heat, wicking moisture, or a combination thereof:

wherein the first function is different from the second function, and wherein the
placement and spacing of the first and second performance characteristic elements

enables the base material to perform the transfer property.

2. The performance characteristic material of claim 1, wherein the first and second
performance characteristic elements each independently comprise a heat-directing
element, a cooling polymer, a phase change material, a mineral fiber, and/or a carbon

fiber or particle.

3. The performance characteristic material of claim 1, wherein the first performance
characteristic elements comprise a heat-directing element, and wherein the second

performance characteristic elements comprise a cooling polymer.

4 The performance characteristic material of claim 1, wherein the performance
characteristic material further comprises a third array of third performance characteristic

elements coupled to the base material in a third zone.
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S The performance characteristic material of claim 1, wherein the natural element

IS air, moisture, water vapor, or heat.

0. The performance characteristic material of claim 1, wherein the transfer property

comprises wicking, breathability, insulating, and/or water resistance.

/. The performance characteristic material of claim 1, wherein the performance
characteristic material has a surface area ratio of first performance characteristic
elements to base material in the first zone and/or second performance characteristic

elements to base material in the second zone of from about 7:3 to about 3:7.

8. The performance characteristic material of claim 7, wherein the performance
characteristic material has a surface area ratio of first performance characteristic
elements to base material in the first zone and/or second performance characteristic

elements to base material in the second zone of from about 3.2 to about 2:3.

9. The performance characteristic material of claim 1, wherein the first performance
characteristic elements and/or second performance characteristic elements have a
spacing of less than about 1 cm and more than about 1 mm between adjacent

elements.

10.  The performance characteristic material of claim 1, wherein the first and/or
second zones are positioned in the body gear to perform the first and or second

functions In one or more desired body regions.

11.  The performance characteristic material of claim 1, wherein the first and second

performance characteristic elements are coupled to opposing sides of the base fabric.

12.  An article of body gear, comprising:
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a first base material having a first transfer property that is adapted to allow,
Impede, and/or restrict passage of a natural element through the first base material;

a first array of first performance characteristic elements coupled to a first side of
the first base material in a first zone, the first performance characteristic elements being
adapted to perform a first function, wherein the first function comprises directing heat,

absorpbing heat, emitting heat, wicking moisture, or a combination thereof, and wherein

the placement and spacing of the first performance characteristic elements enables the
first base material to perform the first transfer property:;

a second base material having a second transfer property that 1s adapted to
allow, iImpede, and/or restrict passage of a natural element through the second base
material;

a second array of second performance characteristic elements coupled to the
first side of the second base material in a second zone, the second performance
characteristic elements being adapted to perform a second function, wherein the
second function comprises directing heat, absorbing heat, emitting heat, wicking
moisture, or a combination thereof, and wherein the placement and spacing of the
second performance characteristic elements enables the second base material to

perform the second transfer property;

whereiln the first function i1s different from the second function.

13.  The article of body gear of claim 12, wherein the first and second base materials

comprise two pieces of the same fabric.

14.  The article of body gear of claim 12, wherein the first and second base materials

comprise different regions of a single piece of a fabric.

15.  The article of body gear of claim 12, wherein the first and second base materials

comprise different fabrics.
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16.  The article of body gear of claim 12, wherein surface area ratio of first
performance characteristic elements to first base material and/or second performance

characteristic elements to second base material of from about 7.3 to about 3:7.

17.  The article of body gear of claim 12, wherein the first performance characteristic

elements and/or second performance characteristic elements have a spacing of less

than about 1 cm and more than about 1 mm between adjacent elements.

18. A method of making a performance characteristic body gear material,
comprising:

coupling a first array of first performance characteristic elements to a first base
material having a first transfer functionality that Is adapted to allow, impede, and/or
restrict passage of a natural element through the first base material, the first
performance characteristic elements being adapted to perform a first function, wherein
the first function comprises directing heat, absorbing heat, emitting heat, wicking
moisture, or a combination thereof:

coupling a second array of second performance characteristic elements to a
second base material having a second transfer functionality that is adapted to allow,
Impede, and/or restrict passage of a natural element through the second base material,
the second performance characteristic elements being adapted to perform a second
function distinct from the first function, wherein the second function comprises directing
heat, absorbing heat, emitting heat, wicking moisture, or a combination thereof:

positioning the first base material in a piece of body gear to allow the first array to
perform the first function in a first desired region of the body gear: and

positioning the second base material in the piece of body gear to allow the
second array to perform the second function in a second desired region of the body

gear.

19.  The method of claim 18, wherein coupling the first and or second performance

characteristic elements to the first and/or second base material comprises spacing the
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first and/or second performance characteristic elements to cover from about 30% to

about /0% of the first and/or second base material.

20.  The method of claim 18, wherein coupling the first and or second performance

characteristic elements to the first and/or second base material comprises spacing the

first and/or second performance characteristic elements between about 2 mm and 1 cm

between adjacent elements.

21.  The method of claim 18, wherein the first and second perfarmance characteristic
elements each independently comprise a heat-directing element, a cooling polymer, a

phase change material, a mineral fiber, and/or a carbon fiber or particle.

22. The method of claim 18, further comprising coupling a third array of third
performance characteristic elements to a third base material, the third performance
characteristic elements being adapted perform a third function, wherein the third

function comprises directing heat, absorbing heat, emitting heat, wicking moisture, or a

combination thereof: and

positioning the third array in the body gear to perform the third function in a third

desired region of the body gear, wherein the third function is different from the first and

second functions.

21



CA 02849772 2014-03-21
WO 2013/044108 PCT/US2012/056677

- - - -
. . -
N - } \ . T, -
kil : N, i { Y.,
= . o ' Y
*, =
‘l'.h" ¥ 3 \ - e, ~? hd o \. i -""_
- . Y 'l: .
e . ! -
- ] "\ ﬁ.. L ALY - e - . " - : I‘. ‘.‘v.
’ L RN R & B
- - ' \ - . s ~ Nt *
;.' ‘.‘:u . :."-I‘h;fl n_-.._""."- v“ “,l--_ }‘:gc \ .,E,! N ﬂi'
‘ " N L -} Sy < o K =" l'\.: o .|‘
v -~ ) e R e . .n.\‘ wr :
: STV E R =
: - . " N 2 Y
: ;'.-"a“ " R “:--%1 '..--uq‘ ‘th\“' v 4
. LY
> LhaE N L P MR !
1, .-‘ '1* \ “l "f,. 's* \. \-* \"[ [ g \ .l. .
'i ll ] . % s ' 0 + L - ! |\s 1
o L] ; - ‘\_o-_.‘.‘- \-‘_.. '\_u'\-_.' \J_. ' \r"-l . i
. v AU R \ e A ‘\- - '
- | \ v
. ey . e . J - 'J \ \ [l . \\ .
) . ¢ k:\.-v‘_ - "ﬁ}- - L “f\h-"*‘ \4 . '
e pn e A ChETN T TN ST e el |
. (" -"'\ \vf - Tm r"-‘ - .\1-‘ -': - "= -‘-‘ - Ny u-; .;-"- g TN ) '\ \
\ . . e N '. R - ’- - R - s". .’- - EEN ‘i ‘-. . ¥ . . .
“ LN ' . "r - » ‘_o \ ] o 1 1 a_ 1 - y " [ ﬂ'.‘ ~-' - » hY
" .l -‘r \ ‘) q‘ : P‘H .;’ '-\ -"‘. r"— 0' q-\ -“‘ ‘-"- 'l' .—\\- ‘. -_l - l{\ i l\ 1:' lF \3' l t )
l . {‘ ., - ~-‘: “"1) ~“*, ‘ -, AN ‘*-\. _‘, -, ‘*—\‘. E Y ,-';; ‘:q [N ‘-‘.l : '\}-‘\_"5 N\‘_‘.‘_ \'"‘ g ) .
L 1 3 - . ' ) b v N F r Y
by K] PR 5 } ".»- - '\_':-" \ ':‘:’---\?' "c-\- = ':---.\.’ ".":\.' = LG U .T?‘ * 'W" : A '\ :' !
o i K \\,_.‘-_\-v-,- S R Ny AT "} T ‘} T \, B e Yy BT o i X
: . * - . . ! - . 1 .
> . U S T S Ut T R, O ‘:_'\ ey N L S - \
R L~ e, T 5 i T i R At N e M TR b 2 S L '
. 4y "\ f' - .‘ S A Pr e « . . " \ . L . '51 ‘ . R, L) D "\' r !.
oL >N & T e et et et YAt L ety W TN e oy L Loy "»
i . e = \d‘?-"\' e iy *\. ‘?:,-ﬂ " -’l l.h i ‘: " -’I l ) \: " “ ‘c‘ ' -:'l. o "l'-'&:":'--\l\‘l“ -"-“’ ::
[ N . - . D . X
' ) ; o \ } 'lr l.* " - * o ;:\'-".-..'-"'\.'# - AN -\\.“;ﬂn e > -(\\".0 -" "‘. PFUEN ‘. ; !
. ' - .\.--- - e ‘--':—'l - -,3 : 5'_"1 "t 'y N ;- "\ i“‘\ > s, ] '\\I __J [ " - -.‘. P S - ]
‘. .‘ ? f ) N Pamte bt s N . . -t l!. !5' ~’ e 5 i 1 -" oF i .
. (Y 4 . ' . . v suw™ _ Tlww “mw - Cale SIS L A T A . . ' .
" — ot L e o i e et 'y . et — . :
:‘ 'f, -\.I .--\0.\ .‘F- ~ \._‘_?‘,’s.'l ' " § | 4 é \ -‘:. :‘ N \\A_ \‘i “-x‘ u»-“--\. .’--,I:l ) ‘
N 'y . o) \ - - PR .{ n,'_,. - ‘i'-\'# ‘.-_i\'.‘-. * e _— N "y ~ iy S |ﬂ. &.l' ' ._,. - .
. :: *- . \ ‘_--‘ \"’ '-..*“' \-_-‘ . - -‘ .d ‘- .:_ -\ c‘"’\ » li; ': '\" -‘l A - - - \.‘_‘. - '- . ‘\'.. o . N
: S T N ROV SRR S WRRPON R N S S S W S, B S T S R \
N . I L ,"‘.',\'-. kN R P N At ', RIS et M )
y '\ -f’ ‘,‘[ U e N e LI N ) i \:._ L) '::-'\:' IR, TN T : *
4 Y . o \ Y‘:\ |.'_ "‘I ES -: IP_.}‘.-I‘I:‘-\?‘I.-!J" vs-‘::-I..:‘_{“l\(’, - I*",.":;‘i N '9:\":_ _.. \ t‘. " ‘.4.. - "
. ) v - v, - - " ) FmaT = - . ‘
: R I S N R I S N R S TR A L A e ST N T T I
X : R 1" - w \f. ke, X -‘0 - '.‘“ - "%14"-" -‘.‘.;‘\ “"f"‘v \“‘ N \unq AT “u p"l%. Saaat 4 3
- -n& .‘,- [ ‘Is\\ \"' ;'al Y l {. \‘ Y 1 a \j ) .i '\ - t“n;‘ ‘,I.‘\ '.- A ._II.I‘- -« l
* '{ 1 I - Wy e, N o . 'y '\ p » 3 \
. f";‘-“ ""\‘ -::"l-.:“&‘“f EPC S Sk MR i‘“‘.‘ O l; B T s e “c".\‘.'- “ s : '\
& Ta [ > o . ’ - ’ - -,
- [] 1 \ 4 = % ) ' ) ‘. \ ' ', ' -, N ] >
} . L. -"' - “w g 1* . -""-‘}' W :”-- .,‘“, - *{h -‘:'--h 7.“:-—3 \l:;ﬂ":—-\- "= ‘: \\ .b'."‘* - -"'. . l*- - "L_ . -"i - t
-. .‘- -, ™ s\ \ .x,"‘h \ N ‘& . \ 1 : . n. ~ - t" . ‘:‘ o l-‘ .;_I-_‘. *Ill‘ -
: . 'S \ :‘ 'l' . -\\ ’. ;:_\-'l_‘ {.-I.'i" ﬂ%'l" b"l."" - 'I‘. . == ke - " _,"l '-\ ‘. al:_ ; * :'
TammY - ~ - . o — - - N 1 A - -l -
s E .‘;""\," ""‘ " -~ ‘t *.i . \5 : 4 ':. -:' ; 5: \:. > ::- 4'-‘-‘1\ :‘“ :-; .‘,b"‘ 1: " ",,V"‘ 7i : "
+ A w T ! - T » N ' v
"‘:'\' L-“ - -_‘i\, .\‘--l ~ ‘. : 3 l‘..-\- p ‘)-‘-‘ . \ e ‘.' Y:‘_\‘\" n" -—‘:\ “~ \t \:,, ™ .;‘..‘ -‘- I-‘.‘ * Y :: ot :.
'i‘ ’) ~ .‘, | \: N .QA;‘,::: g ‘.I - a ) ‘.I :" - \.\' .'l ,‘:‘ \l..n\ o { % R 5 lz' . . .
_\;'*--""' ‘\\ - _\::;—- =Y -'\' - o - ‘/‘,'V'- - - '«n—\‘.‘v: p— 2 ’ [ i PR ‘\- Wi -.-)H N "
. "s : l.ﬁ -‘ ’- ’h .. ‘---.“.\ . ‘ :‘ ‘ y % '\ - “‘ . .‘- ‘h ." .-: v. - .
: .\ -"f’ . L& -w * - - --‘f‘ - "-‘J.t.' ‘r 'E‘:".-- "ﬁ-“‘{ﬂ‘:.s':-k \’-'Q-\‘l:\‘“:‘*-\'\ ‘: ‘i \Q A‘l- ‘* . .’q-" -i.'. . .’- - .‘... '\ - -“ . .
- S - N . \ ) . Lo <= .- CLLN .-
.i‘ \ \ -" \L \ ‘rA"‘,! .\' .| ﬁ. 4 .\. : :, 4 \'\ .' ,: -\"-r\..‘ . . ¥ . . :
U o -~ BN ) ECN - . . ] N
; o “\ - R 5 T i '\!" N - "1-\ - ‘d,' - - .‘_\..-y: — -:--' 1 P el e e . \ Y“ - ‘u'_’ﬁ ; N
\ \ > i |- " ;‘-\ \' .i . - " \‘ b :v . ..-\ h !.. l;. t N \‘f " \ .‘i .-r ‘u; 'r‘ < "‘, \
_ i (S . " - - ' n
: . '\' '.«-:" [ ‘.:-' ‘:- ""_0'.“ \:ﬁ c"' ‘: 2 (‘...- \-:‘...\ i‘..._ V',‘.‘. * p -‘.-:\ 9;_ ) \\ ".: -ﬂt:.- ;:: _:- _.'f' '.:'.‘ ;t .t '; N
e Y ; 0 N -"' s N, »A’\v‘. \ _‘.i 4 _"‘4 u\ o Y" ‘\ ... u, —e \ i 4 .'u. ' . Y .
‘1 h - oy ’\ Y. - REUL Nl SN - T - - 1 N I -'t‘ . .-'r"‘,. - \ N
-t P - . - ad .« -~ - L I X
? ~a - : \; ! .; ‘: \.:' "T“R)‘.-'; L) vy e e dae’ dae’ e e a'm ., \\\'3 ...-‘-&' .‘ ‘.I ':; T:' I:- “ : — ]
L -y — N . W 1‘-.‘-:. ’ :_ o, s a4 vy _-., f."'\ -‘- -s‘. - :.r'- \. "= N st -
- 5 Ny \, \ = N Tyt ' '\--\v- \ » © A ’ wb ¥ =
SR Y I Wt PN T Lo
- L"'\;__-in “Yatw ' - . . i T LA R _.‘Y _"-:'\- \
T o v 2 2 \'.. “ N \\r\ " i .:' N P
: .\- s - o -"_ - rY".‘ .‘ .. . .'\:-t - 5'_ ;: =t \
# L 4 ~ .
' L ‘:., "\‘ . g . & I
. 4‘1\; --;‘~"‘.-“‘ - -aah ‘:.“
- ' \ ' i
* ‘h.- ‘“‘-. b - .«‘ ‘- -"H‘. - |
- ." \r \‘ ‘i' a'.' . \'
. * -t - 'l-'-- - ..".

d
‘l

FIG. 1B Tefse s e e nee 000 FIG. 1
a - . ,--.~‘3.. .E'»\-‘-r:;.."\.-;.«-”f.. ::#\'...‘-!':;. .I\;;.-’:-’... :im-e‘,f:. =\ - z\-\ “} { 'w:.
BB BEBREBREG o UITVTITEYET e
£ 5 0 B B o D 5 B e e e e e
XY IS AT SR SN A
LB B OB BB U
T TN T TR T Ty TN Ty A
D o D SRS it e S A B RS WS A L
m@m&m&&&wstﬂww?“*'
B S T S e 5 R T TN Y TY YT
v A"".“f.,_\\.,. _},:‘\\ "::"_v"—...:‘.\ ‘%‘"“‘\\5:‘3%";‘:‘{.‘\‘ o, .‘*‘D\T"ﬁ- ‘p‘\-&" O . ‘E -
B R BB R BB B OO OO CIOYTTOYTY
&@@@m@&@& Y TN Y TY T EY T T
B N e et iy
) - S ® N } o N ) I .
R S, S S . N S

L]
s
- ‘ - 0 = . o - .
R, LA ‘\N‘ . L. e e b . RN e T . *K'»‘ - LAY .
LRV - At - NN - - -
;‘ "*f; N \ e T e Ny .ar'h S \" W,
. . ' N ., N, 0 ) l. N - LR
Y ‘-s"' =" ,\-k"' " e i". \x\"? LW \. ‘-A‘} e
g S, ¥
“ C.I-I“.'l W, T i w w \'I e e S S S YU NN s it R R RO R R LR LR R L i -z‘x‘ = _0‘\ W l.'l W, W =am'yw ‘
SN R - N g TN » o S S B
- . ‘!.- A N A . o ; L M v \ - R ’ SUE ¢
\ 4 _ — _
oo, - WV DN . ) - . B - . - - X - LS . . i
y B ) = » 3 N 4 a0 % ’ Ly g A
-';«"' o O ’:g:‘ < -~ . N A o ‘) N, R o - - Y .-f ~ S
' ‘-'~ o .’:A? ‘-" Ty , -} .«s" o ‘\ .“ " - .J? . v. ~ ‘u‘- ‘-"- v =1, , <~ " ‘d’ -, -
T ) - 4
Ny - - . - . . - - -- e
- "“s--" "N tzz—."'t't""'t't'--t SL W = ‘“l -y L anind =Sy A —a" - . ‘:‘I.I““\.- =SS e T e TR ‘:-l.-..-‘\ ‘\\‘-‘.‘"“‘\l ‘-‘ p™, - B ) “.
e WA AR Rt el B B TN i SRS IPREN LS P yWwwE Yy s [ L NC IR UL L . ‘\,.“ -~ \“.\'“\- RS Attt b A CNCE s
%1‘ "o A F.‘“.‘\ P L ~ ™ .':!.“h - ettt Tttty A --\‘_‘ ._1"- - W—'“\ a"a’. by \‘ I .\‘ . e wuw et N e _a - ey
- - A .
- h
i . w ! {f : :’! ¥ \'i
Y 5. au™a P an = vt ,‘5'-. -
N ¥ P v . =N - M - - “ - e . e
\A\““‘“ . H‘-\‘ \-n-\\\\.\\n-\‘ """“»0 "\-l\;_"_‘,s"\ \m\\\\\IM\‘\‘\r‘_ .\"" =7 - :‘_\~\ \\u\\\\\uk‘\“.‘ \‘ ‘\-\_‘"_' ‘-\m\'\,\.\m\‘“’““ wA "
f. TR -y \ e e a b v wwmh e TEEESN R vy ry v R e v e e e e vy wwt, e CERN mY v e e ey Wt Lt A |'
et tEET TR R R YR ‘“\-‘-n“n\‘n--an LA \. \--11111:1:-:_5-‘ et R TR R e V- . e R
'z;‘ .‘u\w - = u & E—— Ty ma, ‘-\" N, u\v‘ ‘ . “‘ *a N\ RIRERR, N, < \“‘. : ‘.\r-_ _.L *: “-' — N TN Ca T VRS N LT L L e - ."\.--\ ,“-\l.“ - “"“'.\\m\-g‘_\ ‘\.‘-H, '-‘ ‘\'L“ - ‘\
. 5. > . . - d :
X . - . g .\ y .
- - ‘} \- -\ \ - .,,h\ -‘i -
L S . T LI X et S T v, . v B TR
N '_}':j. e R e e -~ bt O I T U T UL R L, -\;'\“.\ N ':-s Cmm R -a'w .:; o :'-\"\ e e T T -‘\-\“.:-‘\
\ * '“\.(\ TN ""\\‘ - ' \"'\ 2 s s w l.\'“- - \"“- y - l“'“‘ - '“\ [NV VWS SySSSSEN ‘-\'“&“ . '-\-‘}i'
T S . _‘-‘.‘_...---..\\.\\\._ >y oA Y TN ——— R e D XL T v r——— o .
‘I:n‘-n‘. = “-ﬂ.;’ _-‘_-“u -~ ‘.-. at e L AERER R -.n‘ ) ‘I"\ ‘-"-‘\‘ G- ‘e “m‘\.f-- . o Akt ‘-'»“ ‘n_c'-'n‘\‘.‘m-“.‘c'n'-a.o ““-‘ V“.““ R Ty L LERER.Y = . R, 1
S ,4'\ ':'.,' - t '
: . Ny ‘\ .- 01 b R t\ ~\ N
. ' N . v b
) s ea™ N o . g - B A ™ - -y 'n
&'.""":':::"‘ ™ "\.'-,\‘:-- TN N b e, ""'"-:::::. .\'.\.\ It SURNENE RSSO Dt “::« ' .‘-‘"‘"‘“ NN D S ey '-‘:L - . \.::;:‘“"" RIDCNCNPSSS AP R St “\:"“'- ::
- ' “.‘-'\\zn\\.\m\‘\' i L e vy Wy L Valmwe S vwwrn ey i —— \\z-“\\“-'\'\' et )
. c-‘.‘““-. SN Rl T “.\‘-\‘ “-‘.\\-‘-‘-\.\'ﬂ.\‘-‘- . ‘-‘l\“\ﬁ‘ " ‘\\-.-i-\'\'-s‘ = ) .-‘-\““l NN TR 5“\.“‘ - “'h'\'\
}: \.‘A“-‘ - i, ‘\1-\.\\\.\.\-\-\:" '\'\-‘. . “ - e L L ey '\‘\.m.’ .-.\*#' “‘v-\.\\\\\_.\- "‘\‘\‘ ‘q_'-;"" - L eyt "-\n\ ‘:‘!\‘\ - ,vt!
3 - I %
. N N by %4- - \ N . -
n ..s.--)b Y " Wa L -5, o \ &:\.‘u
' -\ et . - - - A - AN\ - - -
'. A\ \““-““ \'-'n'n'n'u [ \“.‘-‘“-:‘l -“". \-"n.' Sy R -'n'.""‘-‘ '“‘V::'V“\ he kﬂ“ M\ - O e s S L Sy r:' ‘\.P . "= \q Vama T ] ‘“ - .“-‘:- "... '\“ \“%
‘h. Bk TN, e, PR e TP U Rl e I AT NSRS, o B 5 TR IR b I Y
AR AR AR RL A A AR e AR v AR
\\“\. u\‘\' nsu.nsh\“\ swnt™s n-u-nss‘\"‘\ lm‘\.-unn-u\‘\!“\. u\“\'.nsn.-u\‘\h\
- . R i = . LS .\" emNL N - E o S ‘-\
L . -t - ﬂp\ Sy -~
5\--\_-‘_ “\ o . g N A A A - - M.‘. ~%"" . w'u smamaaaw e NN \'\A‘ -~ ‘_ .-__-_-\-.\ INENE VR - -~ - LN . " D N VN .‘-" .
X - E. } . :
] - . N — R -t -ty
) AT TN e Sl \"r S ya A N -
.:-‘\_\"‘\‘-- ‘.‘:-\n_‘.‘ ‘-"\:;- -'-‘-\"\ \ UL LN \ “"-. Ay .‘::;‘0"\-. \-1\\,‘:‘ - "“\ LRURUNU UL v \'-‘-\- -."-\v." :\.\‘:‘.‘. ---\-h_\_\.u‘.‘n.s‘u‘..-\"\-~"‘T’". “-"- ';‘ “a\'\"\ \ LICRUNUNU LN \ V‘\. At .“ ~at, D.!
O e \...‘.“‘s‘.““‘.‘..;‘,, o - T -~m “.~.‘.‘\‘.‘.‘.“‘\‘...“‘\ ", ST e e e "o wam .;..‘.““‘.‘.“‘.‘v..“ - \
‘s ._- o BTy RS- Y - , D “‘ . r\'\-m\'\'u'\'“ - \“ R TN TR Y T T, - R VN A Attt 2 20 N \-_.\ . \‘I
t‘w\ “ - AN W Sy, “- ,\" . w‘\--\‘ Ly R T Ny il ™ %_'\‘ “- a” -'\"‘ T R C R Y N \‘ \ . ,\-’v“‘ - e N T ey ‘*\.-" '{' : 3
s 3 ' -
l\ ' ‘e \ . : ' e Sl 'l
-\‘ w ‘A b\’-‘.‘--‘n vat “-'F.‘!" S ‘t\. i ST - .."\:.\ :k -M %-‘.-‘. ,p‘. = \v “1-."-9
{;‘\ 'y \—J\\\\m - "":‘\ \‘ * - -‘-__ \“ [ \-A.\\\ PSS e - Tl '\ﬁ__ ,‘:\'“ - - \\\;m LY i\'“\ -‘.,-!.L “"‘?\ [ \“\\\\_ - l"“:- -\,-ﬂ’ -t“\' \*-‘-“‘..-
\ CRER N wm vy e v vwmh - ,,0\. ’ wrm e v e e e ‘.“-\T\\_“ . Pavern vy e e s vy wwi AR '\_“"\r\,‘ T RN e Yy s sy ywm T WY .\v' 'v-:*-‘-‘ ’
-5 \ Y %-\. =y ol “- I-F“‘. "“.q- ‘_I.I.\_ ‘-'--l‘f‘"- L) I‘ ‘t

'Jn’ TN T o it SR \“" & = ANy Naathl o P
' i et . S - RS ) BN NS Q'a' o Nnma R
\.-\‘ Il’v‘l ‘\h‘ \‘l‘\" u& u}‘ “‘I"“,e ' +M-a ' t.‘.-: \Ldn.""). “\ -l.hhh '-—\-\ﬁ ‘KH » = by \ “l O“' LN ¥\‘“ ‘{‘-"{-k “h“. . .‘ . \\\\-&,.\

\ “‘-“- .‘. \ I ‘.‘%1 -\ ’ - “ ‘\\\‘\\l l. IA e \\“\- \.- ‘ L] ‘ \\\“ i“‘- .



CA 02849772 2014-03-21
PCT/US2012/056677

WO 2013/044108

e Y ar= o o' g . . e . R "~ ) —a 4 P
! P ¢ ..J w5 ,n ¢ 4 \“ \.\!. _..“ P .\ o M w R ..“_
7ot -yt IR N ST e ’ “ ot
kt\\.. \-.l..lu -ﬂ..\.v- .l.\.ﬂ- ! QH *l.n\ ! \l.\ﬁ 4 - !J . - \“.v :-.\lu..\ tv.c..\ K ‘1 \.m. 'y U-L;\...
> . - 2 L - - -

;.\\ .‘ i - ¥ ..al . -, ) f a& "~ ! m Sy v ! v o
LN o n\ 4 B .‘\. i meidl i N ; pR A n\ m
[ ] »a .- 4 v ! “a_ 'y ! . a e |..l.! ' ’ a1 [ v y e ¥
._4‘\““ .q" .\\ n..\.\_h\ tu [ u- -ru n.._- -U.q v“-l hu -J.\v ..vr ‘ .f.\- ..‘(\..h_.. w"\ L

> ' ¢ - m ?l..n. Am o« - ! 0
‘. I.\ .\ﬂ\l: \..\.wm - n\- - v X . !
. . [ - ¥
’ - ’ - .!ﬁl Lv - o~ " - " - :
¢ ¢ 5 ! .\. e s 1 M \ .h K
f.f.ﬁ. -.-r...\a -c(( l\. -.:l.c.l\- ~Il -» P Jr\\ ..’\.
-\\\l.\!\_. -..lx\*(ﬂ- ” \ul.‘- -\-I.YA- uu.rll- t\‘l.\ﬁa -hlslv‘bm vl ‘\\.l.ln
‘.:.-\l- \\\\»... fﬂ\ o, \M .n... " N m. .“ " j.qe.\ \-w ....n\.rs 1.-.1\1v
sl A P i WO ™) i« YA h 3 Y u‘\ -t 4\l|.l.w . \ll.ll\ 4\.\.'\
} AR D I I B ' NN .
i%.lkl-. L ‘-\l .\.II..\I p— \ '-} ._* \ \Ntlv . q K‘-llrh ﬁ\“\\ Irll V. -—
.‘\.-\_-. ey "\ “ / .,-\ o w7 PR ST
. J - - i . - . "
2 -.U- A l‘- \ﬂ\l\ '-r- .Ilni.]- .\ ‘-.0 0{.\ \I‘- \. iﬂr -\ﬂk h‘ﬁ .!‘ ‘Il i'& v.- Ll IA 'ﬁiﬁ .I&l
, ¢ M Jo4 h bk
pl L, S, P I N SO I Y S I Ll i
K ¢ DI Y e L 2 yad
‘ I.I-l r ﬂ" . K\ s ‘..fs -, i \ «r .- ] \“. o .A.\i \hr.a ‘f.t-l - "wa ll\l
o, Ty Tl -, LY M AN ) - - p W~y -
£ e T i T R W £

% L AT £ o

con b S, eon e 2 g gy Wit e e e foma

» "% *, - =" - lll-l.u. - a” Py - v, -’ . r-

: w.-\.._ AR LTI A T ¢ A T \M P R S j
I ~ Tty ! tra W ta ....4.. o e J o opma s - F R ’

(R AR NS L .u\..\.v. N EE R T R A

w\lnﬁ.ﬂﬂl‘f-ﬂ\l%ﬂ \lc‘- .M-.ivw“rl\n.- .fﬁ.h.l.g Hv\l \i».w oﬂ*.h..\ “‘Ul ‘\t..lh\- l—h ..\!I-\ l-.l; u-t\\l..n{d.
R A R T S R i . [ ’ e - ¥

i 1 . . ¥ -y il . }P - o=, 1 ' X Pl | ]

foct SR AT S SR A S L
» ] “ ) ﬁ\-' - - -~ \ (]

Qoaa - 50 T " ..\..,. By »\.,m.\,.._
\ y .ot

,\....J..... Wy s
2
1 .

\l-

\
4

4
ﬁl}&
-
¢

-

\\.\h{l.l’“ll'.\lllalllw
v

Se? Pt
< a v’ L\ e o — L p -
'e n - / o ‘4 " n....s .\- Trw.a \- ..}._ - ...s - ..\ ~ .\A e -,
\v ’ o - A - A ‘d v, —— -~ L ‘ -
AT T S Y T, AT, TN e e e Y
¥ L2 [N w “ “ A\ .fl .\. .“.- u\ “ x-r vt & M x‘b 5
- -..l.u’ “ LR q ¢ \.lcﬂ [ [ \..l.\.\. i-uu b " tw.p “aa \url\ I.!-\..\J. d Al LT )\n!-! - "
Y2 e @ ‘., ~ é - v - " - - - - x - \.I. .IJO o L/ o .,lq.
. B e - o I :
u..‘ 4 \?\._. R -._\.‘ _w . Af .4 \-\N\ \t.. \ s ‘ Ay S
‘e ' 1 [ v - LN e -
/ -I -.‘-h. l. x .-.\.I ’. ) - -l ’ - - P
....r ..J., : .\t . g " ..m- *_.\» a..- .r\. !r.l\.)j\\\\ \.ﬁ\.\i\.\.\ﬁ\\t{\.\ e v ... ...»». ~ .r\ b
R A T ¢ B Ry i Ty
4 8 & B A el b R e g e £ T e e,
v\.\ % .,\.. RSV R 5 F L S I T S
vl “ - “. “ ! m - “- -w. \Hu \\\ .ﬂa.c_{ A ..uc}.. t.ﬂ “a\ "y .H.» \}..A .\\. v ~
8 Ny bﬁ\ l“ X .‘.\M f ' bnt.\ -“ \ e ~ra. .. p e " .\\.t\.ll- . 15 lvlu\ _Iltl \\- .“ Ib'....s
S _“\., v —.u..‘ ‘ NS M) W i .\.-. W T, L - .
. '] . DI . i . ’
-4 ¢ i 4 A ¢ w P
W\l Iu\‘ .s-\'\h. “ 7 kl- l.‘sﬁ . M o Arner L hrmtr LR g oy g
. -“ L ’ ._ﬂ.\ 3 . ¥ T”\l\m”\. u‘ .....o.wlo\‘.‘;. J-lkt....!.\.\. .'\.(n\u!.\.\ \J.f_w ﬁ\f..
a a K | ’ 3 y r ' )
T A L N T R P
- - . llx. \..! . .. \ \ o ) Kﬁ L.ls. -, 4 \ur Al - ’ # R
PRy LV ...\x\l.\_ \-‘n 5\)\!:\%\\\\.&1\.&\\ P “. y 2y YL u_' Rt 5
VL T S T G
' ROV S L
- - . Pgtor - Py g - o [ - 4
24 »1,\ B N e Nt A A A # A G L
. ] 41 T & o F : ,u N ‘o " % . o : £ ron o '
T . ’ ' ' [ ) o, (S N N ¢ -5 1 . £ 0d .
IR R S T O N S G A P SR b N T L I R
e, ler, #a, Ty S . R A Y Lo . ‘.. gl e Ty v . "
»rﬁ\ ' -\a. Ni\ I.l u-\t . .“ ﬁ. “ -.n s “- -. s.‘lﬁo by r,. \1- \-_ n!fc I- N v.v. 5!! s l.l( w\ )U.\ b\u.\ l.QA Nll .I.JJ -\Ib\- l(\%-\l- ;‘l.lﬂ. -l‘\ K&IC.
A \. 1\% ‘n \ .‘ i o g \ .- ; 'S “ [ DA J « 1 4 l s 4 ' : M B " ._
. ;cl |¢a. ﬁ( .\ ' n\\..(..f- v f \ o q.ns\AA.. m ’-. < .4\. ey Ly o v a— T f \.\ LA N O af\l \ . Ya llu.._- 5 M \il “ : / ﬂ%\(.. M
[T \l [y ) L gy, . 5 A . - - vt o o v " \ s vyl om £, - - o — o d o o -
~ . l 'y .n ~, v -f\‘. ' 4 IO ' . } . ‘. ' - ’ -\ Y \ 4 - \l. - \
4 you .\on .\\. el X A i " P " . L ¥ ¢ “\ ' L A y ' Y
5, Tl O PO Rt T Al T R ¥ ot L3 : ¥
JLCIN ) AN n” “a ! - .
T l.\ml.l.l.\.\t.\ .N.N.\ul.l.l.\.t\.l.l.\.\nl.l.l.\\n .ﬂ“ ‘.b\llt\ -v ..W. “.\- .-lvis -‘! I.#.b W .\m. ﬁ\. -ltn wwd.\ b(_- -lo : If- s‘.. ) ..\ .-\ lc‘ ) ll~ 1 nia\ “-.c . ?n*
i (] " K SN ’ : 4 L % '
) - N ' - - . Oslrl . -Y.h - )P!ll\_\- - - .sf - - 1 - )P!.ll.\- - \.nl\
\\\a\\\x\\\\h\.\\\\ a\\\tl..i . & TN b, “_.. ’ \. ‘% “. ...—m g .M..-.. R I e A Y L : b g T =,
.\.- \ a e L R R 5 e D N A } IR T S N I
ln“ l.o\. .‘ -“ “ .“. 4 .M N “. el .“Hl«l\. l.‘h..l-ll M Nain nd\.\- L 05. L -.‘. ‘.!t-w .- j\t.!..tb = St - o - St
Vxm's” flll‘ }..!.ll.li.... .M wa,. M N AT 4 «a 1.. l\. Fe: a ) "y -t - [ “ < = >’ [ /r o e ﬂ‘ “
o ‘a'm » .\ M o %.ﬁ ‘.’ II‘. h o 7 [ ‘l 3 w o A 1 .t- 1 R 1- - " ‘l Sl - [} - " 4\ " u..\. %
_\-1 A«V.m -\l -.0- M‘. \ l{n‘x .-..\I E-V.. .“ »p “N i wm » 0 m- \“. Yws s’ “ . .-. w L A w “m w ﬂ.an-\‘ “ UV L) TS -t
£ n\.\ nh e ..\\ -‘ ™ “ ‘q i, “ : m v; KYEN “ »- ~... v ey, \-\. : .Ci... w \i‘\u‘ -.l o \tﬂv RN m...l S snl ﬁ.\ k.vl{\.‘. TR I.-\ B .l.!\
‘ﬁ e T o Tae = )\.c_-ll-\ 5 ,-\\\.._).\ ‘-.. L5 _c.\.l .W,V-J\.\ -‘- 3 ..\...- i . \.\-s - —_ -y o« ~ e 7y m ““X\ - -...r.-. ....\\ ._-.l o -
1-5\ s.\m .-.”a\ .‘it .\..\ v, . ﬁ\ -“ “ ”.M. .H m ﬁils e nll.v .xbl ro.. -\l- |lav .ﬁ..vl blrt _.- N 2t .— u- Ar . “‘ -\Inl.f - bl&. \ -y I\Iblt'
..» w .“ £ A a\ A T ..\\. f [ . Loosw AL At Y. . P 8 2 7 \. ae
l.‘ v .\ \..’ o - - \{ Al e J\ - - . -, . -\.l\ . - -t .I )AVQ‘. ¢ ..' .r\ . A ﬂ'l\ Dll\ - T Qll\
B lrllkrlllyllkrlllwll ¥ o M in\\Ll.\\r\‘I. et P -\-.l !\.s T T T, * . s ¢ ‘ ¢, \\ - I " e ‘f
' ih\. \\ Ay .\t\ kf \u..\ —-\:\q\- .\\ \.
Ve m -t e, . . Ql. . t. ull.\‘.a.-.



CA 02849772 2014-03-21
0 2013/044108 PCT/US2012/056677

- e .

~
-
-
-
-

RN SENRERE L ARRRARAL g

[
.u...‘...
) D P « s e .

SRR, - - G
. e o " Y,
DRI e e g 4 8,

- -
v s
-

A e e " O



CA 02849772 2014-03-21
PCT/US2012/056677

WO 2013/044108

wmTm s e mpr spm wmapcmpmp i mme cd A 22T TN TEY AT Y

. arver xx:wa
R —— v . MMM mma maa Aaa T P —a rafats aeSat feSefe Safef S SS S .. oSS S e ....\
e wam Wwwm waTl A -
e i ’ )
7 _ ” .
i v
» X -“_ . C
: /
l- ‘ﬁ -
/ s
T “. A.\.. \
-l -l Ll m
\. : \.. ooooooooooooooooo At a e aaa I i R R N LT L Ll T NS LI & o ik n.
LA P O P X L FEE CEE, TFT ad e T aaTa ..sln. ‘'x’m 'x'x". . 7

! ...,. nm.n.n....@v.m‘am.w‘.‘ww uo,b.n.bw:&.o.\wu mu. &TMWW..MW .u.m,“.w“.\wwwk ? \ m.ﬁw . \ \Q _n. x- &n : 3 ..u‘ Q Q KRRy e e R R R e

.u. o e A A A % e e e R @.%.&.E.F.F.W - ¥ u_.th.x._ﬁ

R
.
.

: Y

’ P, i ; ; e 4 4 N X% xR 2 ¢

. b AR SR R \@ - : ot s 0 PP RN RE A

v RN &m S A S F ..%\u:...:x.» 4 7P 4 w%..m..o.&_axwm.mmmoa - A A TR R - T T A
.. ) G G Gy A Sy YT G gy s o A KB % w%aaooba v%%ama s e &
! | SRR SO R SRR ﬁmwm«m.ﬁ, : ; RN Y N AN XA A
s v -.x.;..n..\\.u..”u\.u. m.m&.._.n rvniv..\..\.,“&“. é..uw“..;\.‘\\ yinr ,“M\\.. v A s x.v.v.vé_%mmu.ﬂav\v.vimw%ﬁv.*a-oQ_n...uvna\ox.\
¢ < 4...__.;\ &“&vs FO0F Ao Rl S m‘}..SL i : . Td E s A e A K A E el el A K W h e e MK E

\ .
- »\ ..\v.‘- \
: .. \ ' ’ L vaaﬁﬂ.v.ﬁ. ##I.ﬂl.ﬁi#ﬁ&.ﬁ.llﬁ‘?#*&.
: AT Al A L) - Su, #wﬂ. QQ%Q*@. e WM Y o A W B R F N S & W
- LS s Bh S s [ 3 ;m HE Y G e SRR RE BB YA KRR x.v.v_e%w.
. A “n,. “ ng.v.voa.xxxva;.oooxw%%a.voawﬁ

M.. ) " ....e. -.. o =an : = -\n\w‘\a\ .Mﬁww-kd...% g s Au.\. . - .~.s..
?f..y....‘... e -....“-r.....\uw u@m- ._.., A \%h MW.A- | .x W.ﬁ% vmvv.‘.m .,.WWW%W.MM W.G.&..WMM m.... 7 e, .n.‘ if m. N N N. %. Ni»wa.uv\cm %.\.NH‘M.JN\.N' % m‘e%b ¢ .\0 \G.\.X‘Hw.d.w)

N

3

)
e
\H\

-‘{
k -
\_"‘L

"Q
”a ;.'Q‘
f, %y
\

ﬂ,,‘

O
.;. {.?t

1 ,{
e

5
',.\:2.‘ e
R
"?f:

‘..'
o
‘ii“
'4};'\\
.
§¢

D

...\”.h iww AL BN w«..w@% NI 4@

‘atem e’ Ye e

N A A AR N R A AR A R IR Y
RRQQO#.&&SRQQ#OabRQQQQ#

) .sﬂ‘. . : .. .rs.. , '
e Fovry A iy v hr s N «-..* FIy e A P B Ay ' N B IO 9 G % K KK K O ' y ?
L RO x..f“w % ?% 3 m,. S vty SESE 2 SRR S A N R “
, e m..‘“ﬂ& F A, X...ﬂmm.‘\e e R«\m,.:.h.....h.»% X A A AR AR EEREEREREEEELEEEREE X, }
! ol YR e v ey S S g P el e e R R K R K X MR MR KRR . 5
: o . i . R A T A N T o A A i A A A W AR )
_ il e 5 iihr T SR t.v..m...&.\.w..ﬂy Lo Rre SN L I ) I o Y N o o ) L :
D U dnele Dt VISR DRI S S ST s6e0561 X R X RN N \
; \sm.wm s WO Sald \w\mw.ﬁ h Ry feal WRE revh ; :e\ .b..@ 5B K ﬁ W R R BB BB B ’
‘ SR NGRS A Iy G .m%wm% S R S m m ;i ¥ 5 5 6 6 ¢ o ¥ KR AN i %.w L ’ Mol
.. Ve R e s ATy A A .
[ B R e TR B 2 SN SR BRI TN | ; ex} X u«%i? 8% Me 5% 0% %
’ G, SR SO PO e i LR St G N 5 : H A
-..... .aum.m.”bx u.,r......lﬁ.”\ll“_..ml.vlslwa\\h“M \Wa i u.“mﬁmw\s\\u.q _Huﬁ\xh M\&M\.ﬂ: % s.w% .N?.MMWN‘.M ~“MWNU o } Pt Z sl _&\ «.‘ Ty %X%*Qﬂ .\M.n“\% % % ‘W; N M % \& -“\Qianu “EQRO o\*.h\tk%ﬁg “e q
- - v . I a .. o “ . : 7 . ) - .\. OO
S ; ..\w .\.% \\v ,m". &A@@M?&%:\.N\%@ i A y: A \v@%a%}xﬁ\v%%@%}?www%m #
L " R .\ X L #V\ﬂ%.v bn.“‘\.ﬂt,r.uw..ﬁ\\m.ﬂ\\.»v /. o - -2 \m”...ouaﬂ.?.?..o. o R R T R S X.o_..o..@_. L2
s 7 , e Tod L VR S TR TS : SIS G & BB b &R
s 7 DT B YSII , e R R i IR e
: L , %.W. %A‘.ﬂ.&\n\v.“\.:ﬁ.\%.%&,.s%. A\, s .‘.x..v_.v.u..w..w;\mm19#*%*%@?#*#**&3?%
br= 4 kxvn gL %%x%ﬁ&%c@.xao%wasﬁ . .\.x;__.v,v._..v_om;w¢+¢¢bhao¢o¢¢bsv.¢_\
" ’ a0 e s s . 4 A*i#ib%&ﬂ?V#‘ﬁhhﬁW@###nh W\.V\.
: ‘w_\w .3&“.. .&uu ¢ il S n\.».aa&ﬁ.{n. . ...Kr#}}bbx\r\?#}bb.&nﬁ AN A A
: .x\,.. A.,..s\-i ) e : LB Y R RS I AG G R RDER
$ i CER A
. . .._. TP AUATRA LY .\ > 5% . .
1, N _( x \ y vai il \.C b “" ,
: .W T awm“ > \W\» Nm“.\m.. 3 (S WS BB RE LTSS B BEEL TR TS .
N 0 \...\t : 75 }b.ﬁ .xcv &." i d:.“ .\.. i 2 ..sx Plrlp bl AP WA AT e W W S A SO S O g s i
o VA sAdn . 1 1ae www . FOY Ty rerau wwrws  wwww e L \\”
\.o \\-. x
I‘.r -..t‘. “
e L o ey ’ Pl SRS SR d e aa s Sy CHS TFa CHE A E N m e e bbb e
- — bl = ememel e e o Ta"a"a & e L. e, wwy gy e v
ps mmm i e e et e ey, prmem cmmetd Ses, AAa 4asvErTrvrYY vvvy vves ﬁ
| P - - 1
[ s mmm mme T — A Fxm amm X xy aaTe TFF s memem mmm— S A RS S,
- s ;
.ﬁ-\G ﬂl‘. ‘
s .
; ) g
’ TSV OR O b AL SO0 ity it deaatiractaa vy y g
¢ .\. -.. - lllll s .w " .‘r ----- bv._ “- ; a AL BmMS S F, RrL, PLrLcrrarr, et e w'e’s rwwrs sww wews s crv v
A ; R R T w7 ; . Y, A o v Y e
S (W 0 — f 1 MW..._. w.“,mmu..n %Q@w@w\%mv uumtw i N._ www_.u,.ﬂmm e 2o
/ R T R A T : (OS5 A £ ... ; SLE AR SR oA
.\. u.-.vFE-..\. u “. .u_VquPn.. ...w ,- #ﬁXH m\. “Lh \-A-_t“ﬂ%iﬁ‘ ur.\h L.“ P\nv%\ un- \1.1 ﬂ“\ _.m.u. w.m“ .".su_ ..rbL“.v\LwM..
13 =y - A_ : 1 - L
., - e - - v 4 . - )
nf e Yy n.-.“.\ .J.\.\ i u_..\ ).\,.\ M n. m ..\,‘_.\\Nﬂ t% v #A.ﬂ\k“ .v.l.w\l& -v“b_‘ 4; \M'NW..“&% -“._ﬂu...\\.__v .\.m.\. :
s r - \l\\\nr ? ‘s = )
3 . v & 5T TR i T e ; . AC U . sy A, Qx 71 \.c. LN LS CEh s !
w?v.‘ .;....-r i o " __}-q.r.ﬁﬁ!;% K L.‘-!.kmn..l\.\m. Ju..\n.-!\.\..\ ....M. - iqor s .h T o, . . .\.4\%4 .s..\ & \.&W\» & \ hw.v“. .d.r“. -...‘..
. GO T e e LT T T M T .,rs.. ... R ¥ Ty . .1 .. r 2 . :
v ( s ..n.. ..o. NI .\.\. Eorpin hm A h..v.\w.\.sv.\ K .....n. ,“LOV.\.V.“ R ’ ~ ..q ) 4 A - n‘ h. ..mu..v“m *
-_ T s ....!'c\. \‘-\.\Qm-.um‘“~! i\.\.\\‘ K-D% \..KJ\.D\‘ K-\.‘.\“.ll-\.sgn‘\l.l.‘ .”.“dl g L‘."Ml\. hﬂgﬁ t y x| f.\ J.b . .&. II ._L 5 Ow.l . l‘l' ? ﬁ) @ Q .\ .9#_ l\n-‘.
] A U- " .u.. LT v. 0 M 1. s\“ s_M‘ ' > .q'.l".... " "- . N . e ' - um v A y > At
.h. - ..““ ...q\\.\\. Y m_. "ws\\\.ﬁpv _ _“ “w\\\\h- ““ “”‘m\\\\\uﬁ w n"“ nw.sﬂx.\\h. . .r. ....... i!.“..ns «,._: Qm = e ..\r.b\.\ .&nﬂx.uv\ ..... L W \\hwﬁ ..\.....4 - .ﬁ\ - W\
M ”u* J..““.s . .\... ..... 1u ..._.\ o /.u\n.h - -\“ “?v\“vx |M¢t ~a"a" -\.v v “\-‘. ..\"JN- - -... ‘s .M“.. \M.“ —aa" -\ﬂ . ..- mvﬁ \_\rn.r mw llr n&N ﬂ..\-.ns.nnmm-.l.w\ﬂD k ...v.-%mo .ﬂv \
o.lll - I-l.- ....lll“ - l'\ .l\l X -”lll ara Is. A A - ﬂ.l .“I L lb\I.Pl Tal - u-.dltlu a tl“ lllll . A .\l-l.t. aa A . \ -hk- -L-.-V ._ 4 .
S S T T o e T s SO < M &% 41 1 3@%
. o 5 e ....-.-.-.--.w“ y .“ u..-.-..--“ T e 3 ......---.-.-.w.. 3 . \ LT TR o ._. T v : el A .
g fped 7 fpeds | fhon ] [ | N v\m;m“% i ﬁé@ % 9
4 pmE, N, LSS 1 S g P i A nln.- \\\\\ =y [ - v I bl Tt o x T .\-..AM‘\\A— < . 6
? Hu “w _xﬂ i ﬂln..ﬁ W_ mqlc“" ““., . ..\H\ 19 M g “ml.x. o o . .\n«k FRTATERG &rti_n Q\&.\ SHaEr Y wwuw
’ R sratat%, 4 . roope ey 4 R e L AR . AP ¥ 3 G LA e TR A TS o .\..... as..
S W A w\ N A1 U5 5 S 3 - S B P EREREAAR ERIANECR Gl & ALt ,‘.,&\ .,.h. \ x
. - I.n..\._ - - .\‘l. .l.l. W ey ..l.-‘ \-.u ‘. \. et " q.l.l« soeee '} .-d.‘ ;.I.l ” \.H\N.“U.bh P -\ v e 4”.\ \\ .“,\ 'y ’, 0-\\“%. % - . \ k\ Jax- i
w “... LA \. v. L I ta & / Y v 1 . _ . » u\-\\.Mﬁ-.u W _..ﬁ-\u.\...\v n\ \\ .... \ \_\\
! PP SR E S A L S/ B A B “ G I NIRRT N e . ..vw.v :
A oo .\.\.\\q “ P SLEELL A KA R WLy [0 0% 0 o% 3 e IS AT O T O S g. ....1 uv..a.. J._. SR
/ A . BB 3 woa Tt , LRIy L a ey & \» “ ) 62 ey
% VBRI RS S SIS BN T L B iR
.,..\. e u. i :.w.... ...M, 1._“4 v ,\v.\.wm .Am -.H..w“\\\s”..‘.w ! .w .\...,\vM ’ \.v..m. K R ) .__. v J...va.\.\. " & ..ua WW»\ ;.M%-\. xe ”&-“.Lnu nv._ umwvﬂ ._. ..wh v ..qq.uh_ " K000
L~ RN . C R ) it ‘.. ’ T sy ~ 0 _) - y s g TN LT . ; * o,
rd ' N ulﬂl.ﬂ.w e R e et v et m e, £ / - (TSR m m
. - (A oot wow L RS IR Ao . 2 p I,
t . 4 \...\\\\.mw .wc b et Y .,_.._d ' w\.\\.}.“ .. m._. PPN .m_ .." z_..\\\\.ﬂ.‘v w. w . .‘.‘. : . <
- - . ‘.- - ‘ ..n ' .c.- Fa J A - 0- . - - J &
a\xl - m .f\s.\\\ v_-tu .}\.rn .}\\q.\\. «J-\rlt.ou o.‘i\q.\f..kal.-hvf.s.\.. ...n.\i\«!.\..._.i.. )\f‘ .«\.\.\ﬂ\.\,\\._ - ‘.\. ' - ol HU.N .“..V a
%..ﬁ. M “\ll*"-.w.lﬂna.\..lbuttn.\“.. m\l....n“,..llfﬂun\-suttl llfu\l rm- ..... H" HH.ll-.“.\iia.\h_. ..... lw .“sll..“”ll.“.-“-.. J m -Wi.L. s\-n.t.\-m\ &l ; Z -.”-
. - ( eSS ”-\.\.s-“ .... Ly g YV * LA, Y . [y + ' ¥ ¢
p n ._Aa o_“ Jﬂ. u “ m.. “.“ ’ ’ ﬁ ._“.. u.“.\ ..." “_. .m‘ "\ u__.. m “n ..,m.. . 4 “ e u._ g\w w\l&\ h \- W..... .1..\ w.\.vx\.ﬁ\”.. ﬁm \..Uﬂua. \\m ..
/ 2 et el trrrvr N e er v o e b erryes - st "y v v mad e ey e / . K . 2 - %%W\-ﬁl\ Yy AAp A ¢
. . .«.v...-.h....%\w. SIS T e T 5 G Ty T .fv-\\u M : ( m .Un.\. A w .N\.#A-Nmrsﬂ...“ “N.\shmaw (e ;..vv '
; BRSPS RN R LU E AU I B KNSR Z | ; L\ % &S N Sy L S L S :
L (T G AR g T L p T q o % 2 s QRS D AR, :
..c YA w.ac ..\....v ! .-. \...- .\ ! .\q- :a g Lo ﬁf .\-. Y ....ss \\. r. -’ v .thr.ﬁ - ﬁ..‘ . i RS \1\ . \.1 = e s
. e A e e g e el e Trras i w SIS AT Rl o b h ﬁ_m%u.\.w 3 ﬁ%@mm\&%xk r “.\W\W «xnn. .\Q.ru Sl b .\.W\t\“.”%w .n
" ' ] ATy uu.p..mmm et O T e AL AR I i Y v 2
., K ot _r_r r_r P it P r N mmm s myams mm " Pl AP, PRSP, , e mam e wF
;..r “ . M
» a. __. "
b 5 ., >
‘s, - ‘ .-...n W
i FES mmw ana A e cmw v YA sl M T Ed e e o e o |\. ..ll.nr - )

............



CA 02849772 2014-03-21
PCT/US2012/056677
FiG. 8B

. 8A

WO 2013/044108

LY
LY
LY
\
LY
LY
j

N

"
JENCE

\.\ Kﬂ\h&.\.\\k\.\.\\.\h.\.\\h&.\.\\ -
. - o ar \L..L..,. e ST’ ...: ) N ..
/ B e O L e
[ 100 TR OB B K R R G D K
bt 5 e R R M B K O K BRI A MR
KT ST B B S U B SOSN8 DS
o B I Bl o6 BB S M6 s
S e o e e e e O B e e B R D
S e e } S TP X R R0 B MM .Nﬁl.(ﬁi.. ol
ASEE R RS S S B o o SO e S s K
Fala it b a5 B OB O ST S Bt eI N M SN
b A, : e B A Tl D MM
Mo nsOOes e d 1 0 o N S B NN A S B N R e e o e P Lam
P e S B 6 B S o M0 B S I K e it A -
o o K R R AR 0 S IR K S P " m e,
.Jt * = o ’ ' "”.r '.} = e N Y : g ..“ﬁﬁ * *Do’.b.*....)..ﬁ ] ‘ * .’ .’...4*.& ‘..+ J, 5 @ * ’. .*.,*.n 7 daakd > - L -e .\‘.* l“..\!-. - T e T Py P T o w
A e A e A e e o e e A e e A . "
R KR RN S WS R AN N N R AR R NS A AN N N R A AR b _
R s B B O B L B BB R BB IR F B IR B BR RJ . BB PR S
RS N I I K 0O I Kb B I MK 10 6 B M MR R OB B R ;
R R e K K X 0 L o LE
P RN S O A I KO0 S 0 R RN S KR RS bR KRS A, | 3
. . . . S - - =~ . . = N N B g : 5 B . - L o . RN W W T T i . o o X . ..- .
o A e S AN o s i eSO L A e A H
netaTn e e S EOn I B NI B B S B 8 M s
e o nr o o e D o A e e P e e ad e el e e e i e e e e o L ! o
RS, DL IR S Bop IR B I NS OB K e X e ;
Wm,..-m..m.‘u.‘ #ﬁ#tww_?#ﬁn..t.. - tﬁt‘@fmi_wa..m. ’, 0.##&1&1.#&.&. - %0*1%«@._.&?..!&.&. t‘%&#&%mm.ﬂl . £,
O R S N r\. G T o R I B, o T S 5 o A s »
ELTE B SR AT S SO e 6 S b S R R S A "y
e 9 ). A AOL LG OO0 2 50 5 G-I B A% A X X AL % A
S, IO O B R 6B I U S S o e e S B i
e B R B N B S e 0 M I I o ‘b
N I S s e e N R i N SR S A e 2, 2
N | N O 0,0 D M N KO B X IR ;o
Kl AN AT R v SRR EA AP NN %P ...’.ﬂﬁ.ﬂ. P WY . ‘
'

IR IR A SN NN EBINI IO ARSI IV

RN N R AN WY

i . .,_. u
a-.@...#?ﬁ.m,.x
u Aﬂ%ﬁ A “M

B B B S P LI L B B S Y ALK DU SR A B B
Leansss R A A
LA OV gOa N R K K oG i B MK SN Ok,

BN T T e B B e T T I SN, P B B SR KR
Pt e e e t..t...t«nv% 1&...#&.,-‘&3%1:”%%0*0\*%%;

~ A A A 5NN W
Aﬂ et xtets
% T e T Y S Jvot..fc&iuﬁu_

- C a2 o oF o o 7 F o o e

i
: .
-. PEF E EE XKL X EEEE XS
Y
4, 4
Ty — A g ﬂ
..‘i )
s TATNIE KM e g o =" A A ma' s naneseas '

Vil

rr s ms mrmamte &SP TF VAN MENe ndt by bt by b by

g wws CmE ® .
PR S T ol
e

v
”

R e L el o 5w

- .. - R . S e e R N tar - ry 's W
- l-v.\d-\-..‘ Ff A 8 ) AL 0 wa. 8 08 884 8. ms mm ums ma T WM R R PR Lt VR Nl Ew S \\..-l.

a7

e
ks

by

M

R

Woa
T
e

'.. -..
‘. "-

s
NN o
ATy

&
e
)

Mo

.
)
Qo

) ‘
"i:
el

SO
""Ol

X
3 \ , ‘ '
o

R A M B BN v

¥ nﬁ_"ﬁ
0 K
¥ b

S
GRR

-
ir‘l"\"
~ W

N
e

"."ﬂ

Y, )
-

K
';i
e

- - e .\i«l.lol..n .ﬁb
R R o m IR A ey e S
. - e .

i P P S L P g g Cpe e e g agm Y g e e g g gyt g Py P e e e ey,

.

A
\fr-_‘l...n..u.l..« . - 1
It e R et 2 R e Ba R PR 7T X 7R U A T

T o —_— = AT
.

HG. 8D

20

HFG. 80



PCT/US2012/056677
G/10

CA 02849772 2014-03-21

WO 2013/044108

FiG. 10
G

W\:\\.Iu. e IS ST P i, o . o o \\af
- LA L LSS - . . 8
| ..#I.-\hl-\l.l..\.\\lq ” ..I\.r...\l”-sd.\. ”mn .@“. ok ’
< .& £ o : ot &...
.Prn.lﬂ $5 LIS s o e
iR R . e £ f " o : hed: . v Ay &~ .. b S TR
{ LTI R T, o
! Qou-..'t......m-.@-_ﬂtn o X,
o, e
= R

.humln bl e g e -
“’ e :
b c. -

é.
P R -
hO0E e e
ne kTl M Rt

.........

:
J.._k. measas NP b
i I“.Fw A A A

|'\4I.Il(n - -J- - e \l\tn.q.‘.bll\! : ” W " )
ag¥ S S o .. - \.“-_1- -y v
- .l \.ii\ui n. .

N
P R G

a‘

d

PO R E
PRI B
s
LRI KA B
“mxfﬁiitil

D92 R Nak e
R

S
RN A A

_..u.@
.nhﬁ\ﬂwwuﬁ
SRS,

[ --. .._ ._ . = - ..&.. H

S g o R ok

R A

R

G B W

LW

NS

i KX o B kA

Cr g

L NN NEK S S

S RSN

DA

o AR
-1 P O P
.+ _“.”.n.“@.”.-.“.,,.u...@u...@.x

. ,«.. A T

B TR AR

11

| w%%%wlnfmﬁwm

. Cal A e e )
ﬁf#w “&ﬂﬁﬂﬁﬁﬁhﬁ

ST R WK

: R R KA
| B3 K e o 50
.fff. m§W§3ﬁﬁ%ﬁw

FG.

“ M.i..ﬁiu%@%&.m&iﬁi. .
- 0 A e
: B R R N R A S
Wik Vo P e 5 I B e 7
, Sl R W
~ S 8 S B0 RS
TS R S W B R A P A
o N N L
O e WA ..H

SR o

W




CA 02849772 2014-03-21

PCT/US2012/056677

WO 2013/044108

7110

»
\\N\.\\\\.\I.I.I.I.I.l.u\\-h\uh‘h\

m
(A
.
’
v
'
’
.
v
/
’
(A
.
’
[

.. "

248

A AR L T T T T T T T T T T T T T I T T TR R RN R TR R W WY WWYY \'\'\'\'\\'\'\'\'\\'\'\'\'\\'\'\'\'\\'\'\'\'\\'\'\"\'\\'\'\'\'\\‘\'\'\'\\'\'\"\'\\'\'\'\'\\'\'\'\'\\'\'\'\'\\'\'\‘\'\\'\'\'\'\\'\'\'\'\\'\'\‘\'\\'\'\'\'\\'\'\'\'\\'\'\'\'\\'\'\'\'\\'\'\'\'\\'\'\'\'\\‘\'\

Y

:
t&%ﬁﬂtﬂui

e Q? e
s umﬁ“wﬁm:
S

Al

A\ A
A A --‘\ﬁ*
- " :'“ " .

umiﬁwv&mgtti
pinanan

'\\‘\'\'\'\\'\ AR ATR R AR UTR R R RV

ﬁ”

A BT ‘
\». }&%M.xﬁiumnnxgu rox “ﬂm&ﬂ
, \.....,..........imu&w & !-ﬁin ﬂmw\w

a!___ it&ﬁ%sig..

FiG. 14



CA 02849772 2014-03-21
PCT/US2012/056677

WO 2013/044108

-
DAL v o ¥ g

o KAy 8K "
P AP AN BA Nt D AE O
: (L nd dd s s d bl p'y 4 & AP Rd A A g
. PEREGP IR PP PRSPPI R PR AN 2
ﬂ“. “\ WN};‘M\.J?Q‘\MMMHW.(““ \...WW..-..\.M..\ n.r\t-quu\\ My
t 2 L) AX Sy Py ELL R 7~ . &K‘ | Ve
\._._.M\u\k.-.d.\ss r}i\\wn.tM,ss\#pds A ' :
PRNY A LAANT P N AT P AN L8 ANy T B . w .
AR o A R R e . . : R
NP RN T LIRS YL BENN B PANA L P ANNp PRI, # % < n s Y
o A o At AR S Al AR, o~ I o - AL S
ek LG r s Ly G ML L S Ly W Ly o fn) ..‘J.‘.\h‘.‘... ) ) : . v o A.; ..\.r...‘u‘.. » A
PAVAT P NI T PN L L NPT RO PN TT AN AP T S, ; v : \“ o Ry
fELENWE L BN GO ANV I LEANU G LENU Y LIS 4L ERNY CESANY 8 8 NS % ' o . A Y AN RN < . %
P (R T Y ROr E ap p R ol e I ¥ S Ry Ry Y NP OY N ot . e e e 4 4 TR
..v.\.- AW LR ARG PAAB Y PP AR LPAAAN G PAPA G PP AR TP PES g AR Wb o NI A re I e an I
..V\L... SR A P Ay A LA L S RE G AT PN LS PR TR P AN F S NS .ﬂ.u“%w w s T AN -
Y T N o PR u.m._m.nsv.-.\.x.....hw.uu.-.q_o,v‘.”-\.\?ve_u...{.é A : VTR INTL -x " O PRSI,
CSEP AN LT AN T LIRS PRSP B RN L LI AN L P RN TS PN PP IRANN 2 AANN 7 RESEAL - : N o AP .ss ux a\ WA, X
AP AAN Y IS s d AN T EAAN C L AR N AP AN E LA P AAN Y 4 AN Y 8 AN N € 4 NG . : e Y, ek S0 A T R
. Q\M-‘*.‘.' K.L-tﬁ N.“l.&-\-\‘.‘ C‘.$V.\. l\4&\%‘.‘.‘{l“k“-»\;‘i‘ﬁ..\(w..vp\”“.l\sﬁk\v‘ll.k\-‘\\-l‘\*ﬁ.‘I.AA.\! lﬂlﬂ-\l‘\ll‘ -. o N ... . . " - . ..... l.-.r L \.f 77 ’\)9\\.’1\\f~)(\ ls‘lv\v.f\l....‘ -.H.\Hl\l\\ .
LA NN P ISV EPARN P LAARNYT EP AN AL S AN P LA BN O P ANETEAANRY Y LANNT E P AR 0 R . ’ Y Y N N B N A S N \\ CEAG LI LA, 1._.“.__-. .
LA S LAY EEAN Y LI NWE L TN AG T AN N LAY C AN TS CARWE £ P50 £ AN o s NN, ' A (A P L AP L p A l.a.\ Cip g LY E A Ay Wy WA
F AL F O 2 a KPR PRI G WA D r AR K pw CK Ao PP ALY p AT Ky P VR G p A K d s KA A A Ty s A 4‘\ R N B R T L B o N R O el R N TN X e
R ANRY AP RO U P AN G L PN EF RS EAANNERR AT RO LA FPR RN T L RA LA NN NS . . L AR ity \.%,\.\. - A P A .s) T TR A \.\ Ao RN a2 O
D R N S TN S R R A S S R S R R S S R S R R S N A S RS s SR« P S S 7 A SRl R S e S S s I T T
.\a.ﬂ.v P EL A B E R DY B BB TR DY E AL D IS EL AW ITR PR D EE DB ALl DA G AAY'D 48 & 0 Y B, 6 p . R R R A R A R R A A R A R A AR N A R B Rl R e I MBO6H
vt LA eyt A x..ra..c.s.\.)?.r.\\(.\.f.t.c.\_?)a.l;\\.\ A 8 AR o # B w A i P ARt U £ BN ot B A o T - # b L gt B WA T B AN \.a.......n-m. LA A o M AL A N A N T R I A N AR AL S o .
ARt LAY 8L #.:g\.ﬂ..v.w\\\&_. AN AL LAY W AL AN L LA UGNt P d L 2R Y L A W a L .,...‘\‘.._C.... : ; . A% \\.:.:\.f \ S R o N L T A \si.\ S I Ly L
B s T B A A B G P W AR N~ T . . B A R R R e B R A R B A R R R R R s
AVt EPNNY CPARNG LI PANL EPENS PGP I AN P LD AR PP NP P FRNNAL P AR EP IR PLEANGE S FANG LI E A 0 PSRN . Y ) : R B B ALY B RGN AR B PG PPN PR NP B P A M e
eV L L RNV TN N LTS - \\\hr"br ‘'w o .\L’L?J-.‘L.\.)\-"”! \\.\n&'uﬂ..&.‘.‘\rﬁ’vf‘ \.\‘\.\r’.l.lﬂ\..\.’" \.‘.;fvl”l..\.il'l. ‘o \h-..__f.'“.\. ..llll“.\\-...” . L e e l.\.. G\... ‘ o “\. ao. \.Hc .“ “lr . (l» “!v e l.\r{\ “\. ) “\.» \‘v -¢ “\. \lr fv“ Qv\ l. \“ l“\“\“l.ni .
PIAAR G P PAAR G AR KA p P BAR Y PAB RGP 2D SRR G P IR Y pAS K p p R p S ARG P ARG 2 P AB KD 2 BAR Gy i3 K& uu\ ¢ - e E A B N A A A A A R A N A A A A e AW A W] ..Q.a.‘.cw\. :
AP RAN AL PIANTLPEANT R P PN FBAR L E I ARG H P AN L PPN CF P AL EPAN 8 DAAKN FEPANTEL PSS & B3 00t RIS INE I & 450 AW L G W L w ol W S CLG T ISt lo'n C R a ) G H Il s At s £ P e TR
P EI AR R YIRS I TR AN G A ALY TSNSy, \A.v.r,.-.s.\\.. PPVIPIAS PSRN WL AR Y DALY E LA TR A Y F £ A g ..a“\‘nu‘ua. : c ..”... o i A e S W R R A A S R A Ao S e \._...v \\o ye. AR \.._.u.r\\ Sy 8 R
IR G DEESAPPARGG T D ENA P DIREA P IRLL G 7 AN PR IKAG I P OLTIDIRGGPPEK AT IDARG G DB R A2 PP A S r P KNI, - B2 WL B PE AP OB PIET P LEN LD L DGR LI DPILF BB PRI B G LRGP oy TR,
AP ERRNN G LAY PR AR S I AR Y AR WP I AR g P AR v SR NS p S AR Y PAAS Y SR ARG P AASN € F AN g PP RS el P 5 Ny -.U\u-\ . ) T Kep o ‘ vpua v .r.v Aq o < o Krmnly €.l A. awp el P RIY R o e O
2 - > ¥ . ar : Ao h > . . ol N SN TR s v ¥ R POy R PR .Z..rw L A R A A A S A A A A AN AP
om%w“nu%mﬂw“.u umwmwwuunmuw“uu“\ww“u“u.m_.w“w uu.mu.w.w“u.“.mnw“““MN_W“WMMM.WW“ u.MM_.\w“w “m%w““ﬂM%w“nuM%@. ~umW“huu. e £ 2 A ...\‘ o VICA IR R S Y PR P S Bl O Oy SO SOV S ey B S W I ¢ e, 9
IR P IEANG 2D NGO P IR VELARN G FEENNT 8D KNG IRANN SE DTN 4 8PN TEANNGT P IR EPARAC 2P BN 1 8 INNY & 0 AAN P EPPAIIR < .\.__. L NT PN AR AY s SR ....x. Koot VEATIR IS EATIATENSE AT CIN L L. a.\)#,\x},\l S,
I UICRLAD DY ELI NV ICLLYI IO B AELR P ...M VI PHAS YR LS 5 Muvv IR PRPCALEPYS CTAN AT AN WO € COrY RS & s ¥ A 0\.\ B N R E AR R \___.\h R S A R T A R \.\) u. R A R AN e A A o e R e A N Rl R AR e AR 7 o ol
At P AARN A AR PP R Gt P AANG 2 B EKRAp PR D AR 28 KN 8 BASKAG P AD K 2 PRl P AL RN 8 A KKy 2 2P A e p 2 AR 5 A3 K AN B R N Y S D S N S A O P T T R DT v T A
K O AN A AP AN PR PANTCLP AT EEP AN T PANYEEPANTCEE AN TUE P AT CL AN T8 AN C PN CL O NYEL P Eo N T OE PN 2 S AT . Ll X R .\.u.v\.\.a,._. E L R !A?.. L Y X O ?..,1\0.- o \.\.,v Clp AR \.:.. L uZ_ W A a ) Wy YW R ALY & AR
B e e R R e e R e N oy S G e s L PR et S Al TRl " e ATu R TN PO TR T BN LA AL IR AT LA TET LI Al P PP NTANT AT LN LN PO AL AT DT e KPP
O RN LY P EADT PP UGl BENAN PPN EP PR GG P T PGP I ANl LR NN P EANAGTT ARG YL PN EPP AN LE RN LGP PN PO G TP P. PO T Rl TP AR R D K B AR KPR P P A % ..! s .._»..- CIM . \g ” A e P, , g R A AN uv,.- 4 A
PANRY LI AANC I PN T E DI Y A AT C IP AN C A PN P IAN 9D IR L4 PAR YO AN T P RN £ 4 AR W 10 BATSY & AN v & AN gt R = = 07 e et A A S AN S LA A ERGEACLG ORI A LR LA E Rl S Bl 2 A A R s o
B AV YR N Sl kot i Y SO ol i W ol o N i SRR i Sl Y N R A Y W W Dy o WA Y S YR oY Y A I I v o I PR 0 S MBI P LGP r OGP G PG PIGS I PRI G PGP I T KGR TR SR BRI R N RN A N AN o R X,
Cn S rr B MR GRENRY FE ARG G A ARG S B INRGO PN G F ARG PF ARG P RRCGE P ATRY GF IR G EP ALK T B ERRG 5 790G P TN I B 2% 0 PR i ) PG A A W WGy WL M G g P Y BT A Ay R AP E Ly R R p g F AP VL KLy WAy B K g 4 B TUAPRIIIEN .4
\\ﬂf ”.\AM%W?.(\\“ Ww !M\.?W.._(MMH AW u“&%ﬂ#;‘M\?ﬁe.\M“;\WWR A“\.Wﬂ k(\»WWYW&M;W(M““;PJ !.\M?ﬂ?u..\M“..li i, 7 o t\M?We,\\MPwI(M\ Wt S A A AN Al Fap LA BN ARG A AT D A A A A AR BTy A B A ATy AN Al A Rl " %
TR yes L A L AR T PR L e & "s AKX L A Al o & A R xas ax o L - CARSEA LAY AN P B G PR AP PP, VEASF VX PR R LY RV RN LR L o e & VA
AP TP S AL L MAAT P MR v b AR b KA PN A Y M} AR b P AAP I AL VAR P L P UM AP e KA. . .o o Hraalaldel by MM.MM‘VWM.VH&W e s e .s.u...u.M... ..._....M w“.n.w “.o.h..“ w “.n Wl e w H.u.h.x( .WM A “‘.\\Mw Ay
WP ISR EVAAN VT TSN GEPINS W EP RS TEAN G d E VR G TS IR G AT DI Y LT PR A TRAN G TP IRN G CINS 17 KA WG P AN T IV RAG W T 24Ny d Ol <y A I R R A AT R R Sy A A A A A W E R T Y Y AP RSN WP RN Y LR o
WA 2 A GD W G AR B AT T €L T WA D 0L 25D 20 YW A Gy L Ll 0 W Ay WA, Cu Y WA T 5 N T R A W0 3 S W 0 P g R A A R A R A A A A A A A A o B A A A R A A A A S A A A A AN AP/ <Y
PR YIRS SRR LI ARNG LI D AN L BIRSAL PR G P BRGNL B D RN £ PANNG I DPNNG P RA, ARG LS ARN NG LI P AN TP P AN T I P PR 49 ANY ~ e ) o R e s e g o ot L s R Rt et D e e R DO SN s /s s
SAAAN Y AWV LAY Y ER AR Y S AN S P AN Y AR P EAANY E LA AN Y AN YL ALY £ 4 A, ALY CL AN YELAA N YIS AS Y'Y \\\.I.f(\ ALY PP \..\\; 'R E Sy LI EN LI A, ARy ALY PR, .\\ %.u ] \\ox\\rv PEX Y IR L YT RS \ A us P R P
Al # L Py W AL gt CLlyp g WA 7 P A Ly § Ly Py KA LG U AL LGP A KL L2y P ML n TN (Ll p p W h LGy 8 Ly py b My y WAL, g £y PR R T L IR R S ) ST A Iy Iy }x\-ﬁ;.#gvv.ﬁ.\r..vw.-.. PRI ROt PR
RYPAARR G R ARG PGP PAARS YR AE R Y JFARRSG FAERN P PP ARKS P RAGNGPARNG P PERN AV ARG E P RAG PP AR ERA ..J.,ws\:,.c.\\\\ SYPRRL. 0 Al ey A M LA A 0 Ay AW B L AL A e o A A A Aoy el A __:vh Y AR .n_ﬂ\
PRI U T EAFR R EITA YN I CT PN EF I E TS W TR YA TN B T AL W LEF N TP WIFL - U T CT AR Y ELF AV YT LAY RN TN AR TP SN TP Ny f.\b! \.\u r r e»\\;v \.\- v\\ .h 2. \»\} \ .U s 7 f 24 \ " & PR \lﬁos \ e 2.4 \.st\ fp \L‘. ) v
R e e L R L e R A e S I p s sy gAYl e AP ARSI RAG AP AN DD GRATAPN SR D AR S RN EAD AR P R LA A A A
et S besadtvens AN PSS D PRl DA E AN PN P N B s\\)é(\\\)fﬁ\\\étﬁ\\ \r).r&h\...s KR A A Yy F L Al o e SRS A E PR \\ EORS PR DR ALEGIIG PG GRS DI DS kw4 o R .r R gl fonla
FIPLPAS YA PRV LAYy P AR WIS AN G EPAS YIRS Y VTR T &P Sy Y AT AALANG T IAR YV ERAR R P ANS T ERPAAYN Y AL AN LR AN Y #F P AR Y U Ny ) e R O e S o R R R R A A RN R A R N L A .\. " ,\\l x\.\ R R P LR
M&“NHMHW\MMMwWNN MM«VW““MMWW“MMM‘\W“NMA%WW H.Nsm..?? » oo 4 N R S T R T R S R Y YT T Vel R e .nwx I N A N SN NS RO NG Ry WO 3O ..\....\x.u‘“._.x..,.w_s . ; rY &&\.A??.&@V...Tu.
B o » Sy N » Y F 4 " A . -, P e b , " A o a A e v\!i A - A A » - . e - N2
NP ANAN L D AR D d LA G PINA o 4 PR ? F D AN i d DA R e ..HN.H““MN.W .W““\.MNW““?NN.W“\}MW“““...qu.wnrﬂ >\ _\.Ma 0 A ....\M\._..MM,W MWMM u...._..\?f £iax M..r o Mw Rou'd AT Ao M b Aot Ay Aol A Al e A
-H‘”"UHAI-s.‘.‘.klﬁbr.‘-tklhf-r.“ukklhv“..\k-‘..-.-”‘.'..lu.u‘h. -“.kusbh ﬁ.-h..'v\~!hs..‘.k .-v“\hhh ‘skk. “u i\%\ﬁ ‘\- \-.- .'.kk.-‘-lLNNsh» . b Ead - ll. \.‘ ‘. Vl‘-\;‘\-‘ \.)‘v\‘ \ \}‘(\)‘\\.. \0 \ . l. . )Q\\‘-’\‘\ \-\W
» R i SR AL Prrxddoyp Lo lpw o i P WAL lipy s Wty oy m ok Galp ' d E ppy 7rmAd L layly; rr W gy W A - & B s K H ‘4 ALY RGP Al AT
EPEANGPLP AN S BERNG PRARNG LR BANNS L BB RGP I RAND P MR AP PR D AENG PPIANNPEAANN G DI AN G PBRAG G IR ANN G PR ENN T PP AN 23 AN LA A“ : \“..\“» .‘.“.m ¢ L ed A A KA \“ re AL LA
CTEAN I LAYV I I EANDY ANV ELANWAF ORNY YT EDY Y DAV CENYUAL LAY Y (L ARIY N LBV L LNNY EERAN YL e..(\s.vvw.xq\u.e.v.a._..sw\. 8 L PN P A B Ay Py : \.2,?‘_ @u ..vs AR .\.“. E g wp B Ly
QARG L2 s p AL 2 ARG A KA 20 B At a2y 8 S N R G p AT K 2 # ARG 2 M AR A2 G R 22 WAL 2 2 ARG W a2 a0 8 S ua € &piaa s kL Q ) L m EL N EL YO N LA TSN L LS X ] RN L LAY o #
SR L BANNN F P RO Y LA EREAS P RA Ry P AL VWE I ALy 55&-.& CLARL Yy EPpL .r.l.ﬁ\.\..‘ AN LR ALY R P AA G gAML EFAR AN S A RAN G AA G gy gAYy # A " \._w G N LS A .nr Y ‘\a AP P ot ATV KT FR .t-\..bvx\\,.r \} )
S m e S S IR RS XA e s A AR RS AL S A RA w s _.Q...,w AN T S Ao A R s S R LA S SRS SN BT A, sy PR s.ri..i. i ot ol B B Ko Ky m Ky 5 LRI
Nl K A.*..VY\ CRDPDERAR- DN R LDy \.Ag.V.‘.FA-A.de\\. .\-V.! ERLDr R EALD \..A.O_ ‘A?VQ\A&\\Q\QIA* .t\td\"\\ ﬂanﬂ..v.\.l..a..ﬁﬂv".\.ﬂdé ,\.N,A.f. s s N\‘ \.‘ Nt-\ A AW \lw. y X \.\..ﬂ \.sw \. .\\\ XA K CANIRY N E NN AW LN AVY Y Pl .
PAASWIP AN 4P ASKY EPAEAY PP AN A E PRSI DS PP IACN £ 17 SR O d P ARy PAAMAY FPARS VP RN I I AN RPN PP AN AP ARS Y IIAA NP S IA Y 1805 . A\..e... s ...\ \s YR \._,..\s A “ SARRAAP ARG LA TR <
AR I L O I AL AL NS R LAY vl E Tl Nl S 20 R R S e o S L T S0 D A Rl A b N . A €N R S 0 L O A bl .o. LAk DA ..v .v i, e ROt C Al AR Tt R «~ """ r"r B
A A e i AR e i A s R ek Y AL B K At A i A AR A R Aok A A A A b R e A A s A Aok B A AN A R A A il I A A S LR =
M.S._..“ \.HWQM\\)J \““uré.cdu.\\,ww(““&}d e "y \“s.).ae u““\,ae Mn\b.w..,\“\ "~ u“n..lwins.?)a ,\“Mh).v.q“\\.oo.i““h)t.t\“n ereaNTVIsY 7 x. uni“ - Ry ., .{\.n.iw.-.,\ m,.... I
YT S K, r ryre ” rrw 2EN Ay ¥ ’ )y r »e » Y AL 50 XD Py : 74 .\ o, . v S FAY Y AL A L '
AT Y IAS R LA ST AN 3 AR U R AR N A .,ws\u.n«\\w\. N AR SR AR SRR AT s\.Aé&W\tsMWw\r KR A SR W\”nrh.«.”ww\sl.o{n A . - e V“W\“ﬂ.u “?H“V“Wh“v ".“-.- ph ..m.“,..,u.‘.‘.,‘.‘u.n.n.,.‘
KA TOL AN ELANAS Y R AR YL PAN Y dFBA Y \.?bo.v CEAAN YT EP A Y R ALY P AR FRPASY T A u.f.c CLAAG TGP RAY T LA T ERANY T EP AL 2 ANY Y . .m\ R \v.\_\ .v _\\ .' \..\ 2. T SR LA KA %\5 '«..\ A ‘ . ..%.\ a4 \“\ \\ e .x\\.
AAT LAY VA LN LT AL BT AL At AN L IR LA R 0 2 L AU s VALY WAL AN 2 TE I T W T BB G LAY 0 AN D VT LAD T AL 22 T L AN A T2 o L4 o G it il ot 0o o g AV e e o alalelals 2 Y RIS RS AR A A DA RN, 7
PP ISR LI P BN GILB OGN G REBGAS F RPN FARNNY D) NG P IRAN PP BINNT L EFR AT T I AP PONA L PIRNAG I BINL LRIV P RO PP IR NP PRIy pF PN, AV I LA A IGBNEE ol A u-...:n.v:.. NIOEBS AL AN Ay S
R PAARRG AR ARG S PAR G A ADAN v I R AR SFAAR NG AP AR A P IAARN PP AN 2P AR P SRR R A ARG AR AAS VR I AR r A ADANR Y P AAR G P AR s A DAy 8 I RAR “. Ay B e At Kool K gl e wCalalala el alela e e a e alalalal X . LR r T YR LAY TR P E TR W AT, " ns
whax.vﬁ.\uh.éw,t_aamxv&nqk?e_wuusmwv oAl Sy L e Ly AL AL A A LL Ny 2t Sy A LYl Ly W M Ay y W A L Ly A L LGP ALy A €L Y AL A A (A LA T RN EAP “A..w..._“ T AN W e b £ A KAy A (S LA
R R O L R R Y e L Ny R L R N Y Y L R TN e Y T : A A By N e dnlulu e e e el a a e e el a e e e e e e e e e AA e PA g AE, M Bl b AN DI G PEA DDA Pl A GIIIIIIL
WALV AN -.\\).?...(\«\3#& PR IANYELLIANN T NVUAEPANWE L LAY CT AN AL AAMN TS NN EPPAN T AN G CEANNY LV AN FE A AR . Pl m i Y AN LA RN AN Y N R I Al RS o
u.ﬂi..fv..v.-.\a_M.?Vv_h S mraLisy, a. LS TN A.?V\ CAENR Y. tM.Vtuht.N A E XL v s XN LA S ENLL DA M.v.ww.\t\x\.?u LAY TS AMQV”“A\Lwtvh.ntti\v.u.ha_&. R . ey e e s S i Sl A S S S " x
AAKK Ny I B AR PAARN AP KA T PIAAR P DI MM G PAACR Y PAD G 0 2 KRy p AAKG g PA AR 2 PRAR G p P AARG P BB KRA PIAAG P AR &yt B 5 KA ¢ 2 34 R PN _.. i, A A O o P A A A A B S B r e
PANS T HP AT ESANY G FP AN Y S, .}.)..f FEPANR YT IR AN T EAAR SPARXNW T I PAR Y EAANNYEI AR YW EF AAN Y I AA D W I A AN T H VALY F P AN TP ANT Y P AN S ' \..\ lp W g ) S 0 g L PR ALY LA LA A A o o A
MDY A C LD D TR ANV AR LRI T CD TR L LD T € LN \MR\VVﬁunaéin\nu5e.ut$i PELLPYBEE DI FAADY VBN LB I AT FL LB P S CAD I T 2L DY YR : P AR R N R R AR B LR AL A LN A P AL
NPT G BRI IRNA LI KNG GBI P IO N G P AN B I R G PP AN P I AINN PP PPN LPE PN TP BIONNY R P PR AT PLRACNL IR INST PIOANL L ERNN YR PON, v o0l 2 v A \}(\ AT LA E N AR A, R N TR N R R o
AN Y L AN R AR E DA WS EPANS Y O AT ES EARY C L AN e AR LA AL e S A SN A AR b AR AA i ARSI RARAr DY, & e W Rl & p ey K g P A B PR PR DI Y B W s e RAAAAA A
T Ry A Y ob i RS Rl I A Y SR ] PP u Ty L G A AL Ly W A Ly np A LG A Ly LAy W L L w6 Lty KLl gy d LA B, AR I A A R B R Y I SRR ...uosu.\.\.n.\k R YR Y ALY 7 e,
R Y P Y PGl BN Y PR NG RIS P AN Y AAANN G RN P R T e e S L 2 2Lt B Y R R o o o S 7 Ay \“ s“ ’ o .su.__ g o iy " a"a"a"a""a"a"a" AR AN e 4
ST EPAMN LNV GCRINNY £ 8RN WELELDI LA EDAVAAL ANV TLPINN L LLASALFANDINT EANVT EERAN W IL ANV C L AN T EIANN A ELD VWA EANNAEAND YA €25, g : A A A R AR A A S A e S A et %’ R R LR R <
Y R ] N..s..n,.n..v-\\: Y XL LY XL LA ..!tu.anM\u‘V\ h..n.%..v.-‘.! !.A..a&\v.ii.a Yy w\\\.ﬁﬂtVV\\A.ﬁ.ﬁ-\h !A\\.Y\\\M.ﬁ\?\h LR L2V !.s..n.n\.v?!\ CEwrsx Y LA : : .\..h.. - u(..\.' Aty .\._.nf..\’.\.t..r Al Pr AP \.ﬁ-.s-.-.-- ------- u.nsu.s -u-"-u.\\)-‘.-__\.?.\\-.ru.“tu\u\ut“\\\.‘ﬁ..
PAN Gy A AR g p PAR P A ARy h.1....... # PSP IARMN LD RSy P A pps KNI PR G IR AN f PR AR AR AR RN G PRAR G LI B AN 2 MGy ) Y AR AT L PR R AT Rar T ny .:u.\ s . L A W Y
TP RN TAARR AP RN X P NN L F BRSNS T A KA ST AR S TP O T X AAN N ~st,?\ B P R BBt B U A P A A SR AN s o1 BN o A b r.r...(w By Ao SN A ap e w e e ala el e a e el a a e e e e a e e e e e e P AEBE N o P d D AR B \\\ v \..... alaale w28y SAEIRENINY
e Al D & i ...u.u.s..v.. L S T S YL s TR R SN PSS YR 335 BICLLPY AT T el DR AP 2 AP T r ARSI DAL AP A . 7 m?.!,__\a Why P b P, 2.5t 3. AT
WEARANGLIIANA ) BRI IRANANIBARNTL LI ORGP IRANN I L BER AP EPARA S L PARNTE I RN, ML I I RANT LA RN SSRAN S LS. et..\s.._...l:...xsh.:éa..\\s._ra%. P AL E e DA
AL EAA NN OPANS st AAASN Y AN XL AN Y C R LA S AARNN P AN Y v 4 /AN TP AN Y I 4 ?.»(r.«. ..- WOS AT ALY G T A AAN R T LA NS L ALAY Y A AR NS AANS Caer ey ale ao. P ..o s .ﬂ.\ AR
DA GGy St d b A kL s ¢ h LAy Al d G b L S bl Ll Kl Ly AL Ly d Wy Py Ly Ay Ly s Ly Wk d gy W C L Py b ALy AN Y A A A A A A e e e RN P A PP A P wrans N A
- }uﬂu“nuwé. A T A )aé.\s\r.&a“““_._a.e Gy AN VYT eV >J<“““)a fw“\.},.,w“s e A MQ\“_“\ PRSI S AR IR S A A B A \H.nv“ﬂv“n“ W A e R o
N h » . 4 +SYPFES N ALY "4 - 4 S R R R R - *
Ay R L A A A S S e L At i s e i it s Aﬁ.w: w\wma%xw Ay v a v A SRy b e s e L G
FPRAY \.u._re,\._.a AV ARy om s MA g o AR P AR b D A B e P AN o B MR A 0 Ay A et BN B AR B P 7 I A N A \“ B 7
R R R L S N R A S R R R S S A L R S R S R R R S R R T e N S R T S R L N A S A S I, N R AR s 7 o o o o o AR R R R L SRR sl o oy v o n u.. .............. ‘a%as"a"a’a"a"s" : “a%as"a"a"a"a"s"a"a"a" “ Ay
R N N A A n M A kAR T LA AR .T\s\ B R A o K A A I R A I R A R R A AJ..ws\f oy R A A N AR Dy \\_...u..ﬁv\: R AR I A A A sl h». ._.“ e \.“g ,h v A
N A S RA R \.ﬁ.r FEPRNNCO ISR L EARN PP )0;_3\%) MY YL L TN, PN CLORANG G EP AN Y IR E LAYy B R A R AR R R AR IS NI, R S o e A I e o e e e ™% e e a0 "a " e a0 a 2% """ AL
. ?i,t.\\\v.ff.v.\\.» WAL AN WSl BN A LAY O LA G L L SN T LN Y A L AN P ARSI LAY 480 d \\a.fv L AN \ lV WL AN AN dd 2SN RN LYY ‘55 Nt By \.)...\\ o
e U T N R e I e N o R e SR e N S S S npee e o S N S o W Al B S A N SR m e N R A o e N~ m\. 3 £ ol il A e o8 25504, P £ Qe 0 B A At L . <
K LG A WETANNY P AN "4PPANE CLANYE O NN .\\._. PNV ETLANY L LPANN L AANNE P AN B EPPANY IS PANT TP ANNT S LAY \\.ss AN ELPANYEELANNT I \\ o 2 oy & 5 0k pn .a SO
PR n v T ANy ALY W S AN Y SAA g Iy PYETARY AT A WA AA Y A LAY AT AR AR A A Y S AR VA 2 « :_n Yr ALYy ._,M P LR B TR BB o
A M\\\\ KA 2P AAR P SA K 2 BIRKErp w8 &1 A4 2P KA PP B2 p AI K g p WK P ANK Gy A SRRy g P OBy p AT YA g 84 eid YA LIRS D d . A S
YO W X NN W e \ K npng A gt AR \\\))d.\.s.w B TV IR, R A A gt I Y b A, R A AR gt IR AL g A, Pl BB ATy gt R A, Ay \\.s \\... A b e N . : LA s ’. \_e WSS , , , , . PSS EE Ay
N Y IR WA IR SRR I OOV I WP Y VIR b RS NSO I I LB WA kLS L ANy x._::... LN LAY ¢ ey Xy TN R s
R A D R e e A R N T R R A R A N N L L AR AR RN S LA .?.u.___ ; -A.S?-h ww " . A LA R R X ) x ettt
FAAYN Yl ASY S S AP AN PP AR s P MG A PPN PP IANY £ A AR P IR T I ARS T P AR VP AANY AP AN d I AN S PR A ALY 'Y ¢ P AR P ‘wréd.NN v el ...,\.\ A-\ -\%.\ N
S N e o S R L R e R ARy r X \‘\\qav.\.\.mm.v Lt s AP, Lo o
PR FRAKRA pr AUy FRA ARG PRI A PR UAR PP AR TP P AR P PR AARG AR RGP RAS Ppp Ad g s A P T A T L S AT P S 3 T <
QQ;&M“\QWW -_uu“.).w \“M“;N.{ t“lﬁﬂ“ -‘“\?Wf \“M.\:Wd \““ WW.&.\“\. ?WQ,M“\.\#W.(“““\WJ#-“M\ LAY \“\ w." !“\5..).! \““?Wi‘.“\\-.w}.‘“\.?.w.c \““.\..od k%“ IWJ \““ ?W‘ - vt Pu..\ﬁ\.u
zre » (4 rYV 4 yr (XL ¥ v » X e » »y e "y Fr eI Y A ey o
XYy A Ay SR A U A A R A A A A A T A R L A T a»Ms.,. aiiliaa A AT U Aﬁv.s A % . n‘u\%‘ »
T ANV P A A AE L RN CE R AN P AN EE T BN T PANGEE PTG ANECCRANGC PPN E A BN Y G DA GNP PN DAY ELANGCCRANY T E RN G OAN I y S R S P P PPy ‘a"aa"a"a’a"a"s" a"a‘a”a"s"a"a’a"a"4"a"a"a"a"s"a"a" et e Y
: ..R.wn.r?v.- L e S R S Lt Lt b R N L R R bt bRt b A ARt B AL Lt A R Lt S AL LTS N Y <y, Gl e aaa el OIIICR « o o ot
: L NN .‘.\..\\ %‘:\\\!’J.“\I)J\‘\ﬂ\h.ﬂ‘\\Q.\ I.‘..‘ca\‘.‘“\.l.l.(s\.‘\lJ.d\\\..\.).lo\r\\hlo.fds\-\\. JJ.{\.\\.\ ﬂ«‘\\..‘r)-.ie\.\\ J.ar\(..\\.‘.f.ﬁ \\\\. )‘1\\\!.’};‘\.\.?@ .\.‘ Asv “.“s"\ ) ..\lll\l.\\
TRy R AL L ASY A AN Y AARS E P AARSY A A SR AARAS YR P ARANY AR AASY T AAYYECI AN R P AAS YA ASR Y AR ASYY AP AL R E A AN AN YR A LS Y AP WO o
: e E‘A&&x?bﬁ\.\htqvik\\.??\ e R e O I R R T R T G R e T e ¥ S R L o X S Al A AR R R KR R R R R R R L R R R AR AR R KRR R R AR R R L _“.‘..u.‘u.‘u.‘“...\
YRR RN FFAMANG P FRAR NP P I RN QPP RANK GP AP RGP IR ARG P PRSP AR RN R P RANPIP ARG PP RN PEAANGPRE CPPFRARN PP 2L AT PA RSP P LA AL B,
)n_\\\ru; t\\.)m«r.(\“““,w( q.“\ rw.. .\“.P)..fa. \“M?W(\M“srﬂ 5\“.??9.(“““ lw %““H.?J ‘M“M??\MM“,IW 1M“%.P.r \““.\_. f“ \““)WJ .\\\.)W.(““““..W v s ...N.“.?.“ ............................................... R e
(AL (X N rr T X4 Yire v 5y ¥ Ire ve 3 4 ” 3r [ L/ N4 o
.‘._w\\h FA.;W\\:PM W\\FLM...W Ah«(.n“\.b a< ﬂvh ;P.ﬂ.w.w\b W\lbb #AA A.ﬁ.ﬂw.s\ s.o.u\..s.\\.\# ._h.\wuh A..fmnw._v.n P.ﬂ.w\su Mb-.?wsh,bqr..ww\b . “.w?“..wu, ...................................... Mo
DSV AR TS ANy S FAANY ._:u\ ANVYYEEAN Y TP ARNY FFPANY T ALY T IANNREPFAS TT P AN T IR AN TP AN Y T EIA N Y P ANY \\\ PR Wl
T e N S e A e N it g L T Y S YR R LR Y LY, R " e ety amaenwalalalala el lala e e a e T el e e T Ta e e Da e T el D LD el D el e e D e e e e e e e Da e e e e a T N,
3..‘.\\.\\ SYEPP NN IS AUNS LI Y ELPPANKOTFANYE PPN T LS LAV EOL A UN G RENRNT AAPANPL AR L AN PP FALNS ALY - . i 8 F .\.V \....U...._ .\.nr S
CIPANYE AL AL AN CL AP Y £ ERAR T IANNE I B A Y £ AR Y EP AN £ L AN T A EAA S ¢ I I P, Sl ALAGY Y EP? ALY ESA ’ B W N A N YA M
s.nﬂ\.?\ el b o R ) o R e O e L L e N A N N L N L LV o o i e A R R R .
ORGP ARG P RE ARG F R AN G AARRG PR FASPLPAINNYG A ERR PR RRAG PP P ARG PR IR FF ARG P ARy J pu M o o W A AR NI
h.z\ A R R AR e A St R A e R A SRR KRS B X Ay o "y
») -\\uwv POR AR N.Vv KL S o XERAA T PRLC 2 Y EL) M\.&.x ARt XA Y R AL Y RS S LA y RO MO i
hﬁ“ A .\.\l}.f vras L FrPAS L ANy Al NSy \.\.l W AACS G EAARGS T EL A gl AA AL ALN A . \l “r.-\“u»..\“\-\-ﬂ ~ A
WY NI LRNY IS AN Y S ERAY AT TAAN YT SN LT AR IL ANV TIPS TSR I TS ANy T EAANY W I 2 A $ o W 0 VI Y
P.A\ AT RS L e R Ay p A RS e Ry G e LA A e Gy s e Ay TR ‘o T A ey oy
’ Afl.\\\.l@;&(\\’f(au\} Ay AR FANN P T AARY L IR Y P FAN PRI AN PP ARG P AAN P LI P NN (4 AEEL N "
MO WS Al AT I BN W I T OIS 4 d ARV L AN S S AN BN W E D AN S £ AAN & # AN L AAN W . D A T R AR K R I R R R R R K R K L AR K AR R I R AT AR AT R .
%-.n”._”.m..u.\.\ia...‘.v.s.\xa.?v\\n.‘\é\\ WLl p oW hd dp gy h Llppy €y py' w AL g p'p £ Lpp o MLy 5wy Aa L p o A £
o ;..1(\,\\.\.?{\\\.).( .\..\..\.b.).i.c. FAAARSERAAN PR ARG P RANNTPIARAN g AR S g ANy Y . .\“\. iy 7 -
L h\\sévw\s AwsW R A T S R R R K S
L E LG T X RLI YY) nn YT T RLAY PR L/LFE LT AYYE R LYY R CLAY R LT LV LWV} \.o.v...m" I S I R S .
’ SRAN S L IANNY R RAGY P ALY CIA. ).r..c‘\_\_!:.n.r VELPA R T AARANTY P EALN 4 AL LT B AR R
" S w sl oy d ARy e LA N A PR A A E L Ay d R Ay e Y S -p Wl aatatt ‘
1 M\a- NPTIRLE P PR G P PIREGIT PGP PR PRI PPLI OGS PP .v\ oAl
AN EARYE IPNAYEPARN Y AP ALY Y I P NN A ARAN PELAASY YR AN Ay Fasnts
AW A TR Y BEL IS C ORGSR WA LWL ARSI T LI v al R R R R R TR R PR R PR R R R R R R R R R R R R R
. ﬁ.ﬂu KO P mak A Al K pra A r s W d Ly p AN R s kL pydd a .\..\.,q.,\q.\.k.
o - d“““;.“d\““\.l.f.'d “““rl«“;‘.““}..’" ‘““’“.‘u\.“““““.‘““.‘} ann““. Nfl.\‘.ﬁ\ uuuuuuuuuuuuuuuuuuuu
¥ ) " » ‘_iv r (X ¥ i’ 4 v w - PO ISR a4 a i aaan . .
#ﬁ.\.‘.\v& .\*'\I .Aqﬂ!W\.\.ﬁr \.\\\ J..ﬂt \.\ \huﬁ ..\.\\ Ao.. “\v.‘s\}“\u ttttttttttttttttttttttt PP S e . 2t R \“ o~ l-“xli‘
SRAALWEP AN VIS ANV AR AANTEIANN 0428 WY, I M o
R A e A R T A R A 2 R L o bl .x.w.... ........................... o S
A R o E N A R A LN n e R
ARNAIARR Y ZIPA S PP A b P A, a}_uv“_ o R A R Al AR I A K KR KRR R R R R AR R AR R R R KRR LR R R AR ANASAIAY .
\ .7 dd'd NN l.\ \\}Y \‘\.}evﬁ I \\..-t.r.»t : A . \.\ff. \ \\- t-\-.!. O R R R . ata'a’a" s a . ..u..nn.- a l!\ll-.l..l!- !
..... &‘ \‘n\ s-lllsnn - a aa a a«n 2 NENEE
(o0 0 2" \....S\.u\ M\. K G 2489 2. .u P T 2 RIS R AR PE A o o deselelalalalalele ..n...n.“.u.u.u.......“.n.u.n.“.n. BT R T AT R R R R R R K« x < .
NI TALNYY “ 1d l'.’o‘““tn..)‘ e 4 ﬂv\ .A\\u\lb.\_\‘ntﬂ_.\. A \\l“l‘\\i\.lu- \- UL IC l-lnlﬂ-llQ-n--l- .I-IIVU‘I \n Sy .l“‘lll\lll\\-
rn\Mvaw“u .\ww“ << \\“ * NG 2 A B B W Iy el U S AR A A R A e p A A s T
o i 4 N B PR P RIS RN EA G PRI DI IO BN AR PGP 8 B 1.5
ERIAN I AN T A AR NS
CLESN T ELART N €D R A AU N O PN O E AL OGS EPNA KL DI PNE AA
A PR, = R AP RIGRIPA P B PAPARPI NP I PER QB TP AN D A S
SEaTEIA . B RS A N RAY T R \A.:.. MW LA \\..3_. Gy W A .x‘u‘u‘u‘“...

a&\

\n\u....\f.\\&n« %.‘vf)\hv\.\..v.\\o VRS \.PE.\ o Y




CA 02849772 2014-03-21
WO 2013/044108 PCT/US2012/056677

S0

20

FiG. 16A



CA 02849772 2014-03-21

PCT/US2012/056677

WO 2013/044108

10410

20

“lall.lll'llllll‘l'l'
= R -
- -
- —
" el T
- "
P~ - e
-
-
-
"
-
S
- ..

‘.‘
-~
-
lllll
\\\\\
- ]
-

\..\
‘.‘
-t

1111|t1t||||1||||||i||tt||tlll:st: llllllllllllllllll W%
.................... N Tl \ fﬂ
of ............... S —— .,. oo ..
O O o ....... VTN e
OO_OOC..-G---: 0)=(8)=(8)=(8)=(8)=( a
OOO%OmO%O%O%OOOOO%O%O@O%O%O%OOOmowomowo
O O O O O 0 OR0 Q _
_ O,J @ OO OO O o,c., N
ﬁ-b?.m# OOO .............................. #D ODM.. |
....................... N
::::: ’ U n___
,@__

“\.
'I'IIl“‘
-—
!’ 'lll'lll““
." 'lll"‘.“
L™ 'll"
- ‘l.ll'“
"ll"l‘l'l‘

G, 108



- V-,
-7 \ . T .
S - - ?i ),‘.___"’ .‘_,,.{ .{ = Yo, N
w" - y \‘ \‘“ - » .*{‘ ’ \.\ .- - '-.-
e Y ' R - : ~

‘V- N ' L - b L «* - " - \_P‘. l. . '
9 .“. & i : ‘} ll I'. \ l‘:u t \ . " - .
Y “- o %« £ r W e "
! \.P D Nk * 'V,_r 3 LY LU LS . o
; RS - “-“\ (f‘".'-. 5" .“u '--'.-. \.k- \ .'f."! 1‘ %
a 1 1 . -
- .0._' ';_, - ‘{. LY ._."~'L Mt a“_ b .‘-f‘ \-. -4‘."\| '-‘_:r/ ]
t -_¢ l; : -\Q |.‘ -'.' c \- "‘ l.‘ " '\'.z\-‘ﬂ )
- . : \ . . F2 -, .
- e \'\F ™ 'N_...- TP b
: ? b‘--"‘ ,f-- . “-q"‘ ‘vzn__q o= y'-.‘ Y
. ) by { (Y n
. k\\-;f‘ Naat \-!‘ L PRI k-‘nc l
. < ~ l-“ \ L \,.". .‘\’ \. -’ \“..» '.,“ - LA )
4 I. ] \‘ b l‘ 0 tg‘ . ‘\ - ! |‘.'k. 1
- LI T ‘-‘_, e ‘J__ e i
. S TN AT e ‘»' LI ‘\‘ ,'t-- .
. Nl A A G AN AN N
' - |‘ - - " e e - g - =N - .« A - |‘
] .- =T — e 4™ LI : \- “’ . C \. hd "f " ‘i - A el e I
- - (] ] - (] -
‘: (l‘ - -"\ . vf_-- - r"f‘_ -_.:: - -:._-_ Y -‘-‘_--l‘\* - -‘:.‘.‘ T . | .l.'\-\' . '\ \
- - L] . L 3 ) R - o ¥ - . .
" v - ATl L a 5 ) . (I » -,
: o R I Ak T A B S . B SO ::w.\.n NN, T . »
' P e e ) = Ry =t it e N T S '\‘ . S
. P R N -t ;e 4-\ Kaini s .-‘\_ x T i N T L U, SRS .
l \.‘-m\. f b*‘; 4 l—"o ’Y .‘ S (p \' A ‘) %‘ \ l\. gI .o v --“ ! ‘I !F -F' + ﬁ'. r =~ !
.‘ . ll" -. \ - .f -‘ .h‘- ."" \'- e, ‘;-‘.' ".‘- -t's-- - “.-“' fad -* -s-; T -. -‘ .?Q'.‘ - .w.l ; " '.\~ v
o - P L o~ : AT NN I DTN, R e v e i .
. . A - . . ' ] ) - . .
by - . ... \ } N A.-. -‘a .' :‘\' -‘" - :‘h'# *‘,‘\ -“ b‘--"l, - ‘.‘\.-t. .“-I \ : :‘ ..‘ ! '. L \. "t
) P . R M T R e T B ~ vt - T - " e T T A S  m - N
: e N T M T T S A e e te e gt *
‘ \ . - S :
': l,, 1 } ., 3 %,“ff‘h"‘ '\" ﬂ'-" - _l's‘ - -'-‘. - -v'\’.‘ - ﬁt"' ) A =, -\: a .l '’ 2o :h s
NPT Sy - K . - N e e - Ao .. N oo e Mo )
- e AT Y O TN O T A e :
: i ' [ VL -t M g .. v ) .
s > U W W B N v - e “‘f.-\':,\ "‘.ﬂ-a.‘ b AWreet wad Nt ’
X N AN LTt N 8 e :‘ oo = L& v n R T :
. . . ' . . .
.. » "" J ;- "’ ." .‘. - !‘r" “\..‘ .k"\ﬂ- “mw® '-‘ o h"‘ "\‘h Tmw® ..-‘ - ﬂ;".\ ﬂ-ﬁt- - \‘.‘ "0 »% .5 0. .'. L‘> .‘h :h -
', b “‘..’ “-.I AL LW “i’“- ~ *\ S "q Ey i “" v Tl i \‘ \:; W RN s '\--:" Y “.r“-’:.'-" ‘
(] ] \ ol < -k u' . b2 5\ . - . ‘s ] AW x ‘ '- l. ) . -
v 'y . . * a, - 7 Ta e - - Ta . RS - Tat -%y r. :' 4 " -
. N . g e \:?\- " .\-_- :’)- L 5_;“"-‘. “ ‘\ i - " .-(""\\. E el .d“'"-“ Cod! ' '“r.‘.rr —_— \“:. - :- . ‘f._.-':‘ e :
( y A 'y 2R Vo e e N AP , l‘_ 5. Lo e [ : Bt N R \
{ . .)\ - " .’ i ‘) ' an - .‘H _\‘_'b" SR L N \‘h-‘" Y ‘,‘_\1 y N e RN . 4 '” ‘\ . 3 <
{ :\ “Tam = '_“ - ‘ - ‘I'I:\ ;“Q' |' TN .' b ‘2- \ 7 . -\“i b..' ”~ I'\ - ¥ -, . - I'q‘. ~F 4 <
S s B T To i G S W R T S A
4 ) " o \ - L. .&‘_1 E N T .y - - Ol v - - - . cw, e - "\ 'l L -
. . 4-5'\"--.«“.'"-“'\-'-5 N SR o S A N S " ..' -"“"i‘l st TS e T ey \"- at ™, I
. .\ ; 1 E L P - ] % Voo A " ) !‘ el t Y awm \ N R N 4
. , .‘\. S WV I bt A -‘.'\‘"‘“,'c- e -\'\'"",.*.'\. Dt B e T N S S YR R
- i - - . . ‘ . N , - - ; . < -
: ' a i‘- " -J‘ * \‘ SNy ..":' : \ A & N I 4 1 . :‘ " : Ml et -t -\- v’ " -'f’. I... B : l
N 1 - P . ! ‘\_ . o . \ ) \
+ Y . .\‘ ' i = U el v - e "o - -* ] . == _," \ < 5 ) 4 '
-k . -t -ak ‘o '5, - v » Y- " A (] o - - -
- ’P'\' ) " "'\b‘ » . “r, "L .l‘ :' . " . .; 't—ﬂ-\‘l . . L - 's‘\' . -, % .
N e Uit et ! et A ) S AR N
+ - - < . - . -~ - - o - A -
= E 9 ey ¥ -_‘_-". - :I's \ < .‘: ' .‘ & & \ .‘ il "-\ \ R \‘- t“ -: f-'- ;: .= -"-'-f" e ;_.-I. :: .- - N
LY .{ 3 \ -‘ ) \ i e \ 1\ .' .} 5 i\a .l :. 4 \\. .‘ N ) - \ s - " ) -
\ w v .\‘ ' |l_, &‘-\ I - “ v = I Sl v wly - =) . ~m, _,‘. '\ _“' 5 ) .
, E R e S S e i T S B G A R LA N it Mol :
: 1 ’ 4 = v ' 0 L] A, [ | ] ' 1 -
'\‘ S T iy i\ at '-w-‘-:.' < .‘"T_\_ ¥ s h oy "'.'\. = v‘ - R S N S A _" '*. oy u . _*i . "
e - v Jl-l\ .‘: Y .‘ [ . \ .‘ \ g - e \‘ ) n -; -~ -'-\ - - PO q‘.
.{ .} \ ‘ ) \ e \"-‘ \ .l '}- & .l :‘ 4 ‘1\. .‘ W ! \"\ - \ s U | . - :
Wy .\‘ ' s j;‘t\ { - _\'"l. " v_.‘a‘-.‘ 'l — -ty ~m, J 'I\ o i ) .
" e, -) - : .y “~ 2 x - - ..—\.. » o ATy ) o' ! dmam™ = ey -
S N At AR L Y TRV I S iy .
\ '\‘ o, iy T ¢." " %“._._ v e .\-"w ~ . -+ .\-V'-’-.._ i T e o Ny o e ™ 'w I N
LY -n =, CR Y 9 NV z k] N " ~ ) . - - *lan -
- .{ .‘1 \ S -‘l' MoN LA ’\»".‘ N, AR 4 . 3oy A ‘1\ ¢ o) N S \.. o -"n_ i e . :
L] s . .\‘ " [ &‘.‘-x e - _\"l. ' - - " S'al J— - — . -, ., 'I\ ’d N ) .
NP SIS il }‘\"‘- AR NE SN AT, i i {' '\,' ' "" I v\"" e, "
' : 1 ’ -l v ' U \ v L] al. ] ' !
:: . oo . -.' i\- '_‘r& et : :’.._\\ - _._.::w s:\._ +* _.J\-V'-:-‘._ a2 _: \ ek "o _" ',..' '..:‘- "L . _qi . :
- - - R " . - F Y - . k ‘o - - .
' S A S I A S NI T BN A B \ SN A S i S ,
a \ ORI WL R P D et - v - o TRV R N e v i
. AN T =T b ) aw M r"\' Ry -
‘.‘ N ! ! + i\ y .‘ k. e T T e 24 e aaa aae aam -. N \ *' n ] s 3 |' ] - |
e . : o " et - et . YT 1{ : ! %-.ﬁ h-\ - o o' . .=t : - -
ol CRR, ot i N Vs SN ) Ty RN L
. -, 4 \ .'l " - A ' " \‘ - x [ \ ‘. . .’ -
L, - B b T R e ) -t ot
- 4.,1' \b Y v 4._\ \ ‘n Y - . o 9 =* ‘.qh l'“ \' = \_-‘ A
1 ’ ] ‘- LW JCREN ] -\ ] N 1 3
: .\' .,fv\ . W _d’-.-i\- '_;“"- ;:V‘{{ :.2 o e \-‘ - .," ..\‘. “L. "
LSS 4 [ «
N ' \ . \ ey « o L |
SRR Ay St N et
- aY \5- RS ," “\ \ » b - e <t ""u 'g\' \' PR W
. 1 \ ' Lt L ) A g | 3
- ‘A‘1_‘_.‘ e ._,‘"“\‘.f ’a "'-hﬂ.i---\'p. -‘u-.“
¢ \? " T ‘: RN {" . o™ Ty Rl \:
. ST N

-—ws P PP

L)
k'
e
~,

BEEBRBBBE O OGO

12 e e@8@&Be® Vo UTrUTIrTTIIYTY ,
BEBOERBBER TV IYTITYTTES
88088 OB OB O

?

"b
‘.

!

g
‘
&
%
£
K
‘
o
‘;4’
.
L J ‘. ;
/
»
%
‘l
p
N
%
é
‘,.f
J
4

'

a

J'-

-.d

| |
Nt

R
’f .
“u
R

|

“-
-i

: -
r »a
]

.4
R
=
-

| ] ‘,

)
£
n
.
ALY
v
.

'. F 4

B 28 8 8 8 B 8 B NN RN
&= B & 8 e ® L 8 B T N T R TR
- ’

:

ol

;

~

%

('

w, K

Fe

| A
Fl __/ o

.’%. rk”‘. » "

7

. Sr.n:" '

o

4

l' /

‘. ‘3"

’ .'!

&

%

eesesesee O OINTDOION
XX X XX X ¥ X WG Tateielaretetere
SRR BRSO BB O OTUIOYOITYTTOY
PO DOEDEEE S TN T

BB BB BB SB  TTTYEYI

N
7~
5.
K
j
4
N,
n
o §*'
(
,
A
A
b
“"'1". .
g
v {’ =
/ .

10

,.z

- R \\c.n‘.-‘_n o = xz-?z-‘. ' : \-. Y -.. \-z--z =uw 1.~ CHCNCNE VN - . “\:- N N ‘\;_n‘.--‘n B z-:?-n nw }-. "R Ewm . --z“n =uw ?Nn‘o‘\ v . y ‘.' - SN l._I. », = =wmww t j
- o ) o S - s —
[} 1 § - L (o - . \ " L () %5 - Q 0) L] N e
‘{ TR ‘;' - o A, - . s‘ N L R . » " » Py s R
. - ) . . L ;
" L) - "y - -~ - - ' ) - i‘ 'y -~ & - ™ - - o g \
.\”f 3 'l‘ ~ uf -q' [y ' 4 y%“ "\ \ !'J'"* ";\ ol o - y ‘f - % Ll
1 - r - & (A A - N . % . . ., N . Vab Pl
. PN "F; . NG W o N N y L2 0‘? ; »* M L o <~ -2 h w
g ’ N
.Y
ATy - UL N R - - PRp—— .
N 1\“'“ B R A e A A R A A - w e - hand e . "‘l.-"‘“\ e R b L - ".';'-‘-“ ‘\t.l‘\“\\l ‘- w's -“ SN NN - “
. . e AT Y YR Y Y s e - L rata s o amAS Sy Ww——y y y \\"\“\;.“-\"\'\"ﬂl“ CemavWAASY Y '.'\"\-"-.ﬂ' N“&‘ -~ R A A Sttt b B JUSTNEG K _,".
‘%1.' "“’\- .\Q At R T N N .,y ~ : ---} .r_vp‘h-‘ ' - B R - ‘-'\._, ‘:“"' N A "\"\_‘ -.\‘ - -‘ -t'.™ ) “\\ .'-‘.‘.'-‘h‘w‘ ._n v Ny
- : :
e oy ey E’ : ; Y
T 1 5 - Y ) am " -yt \n -u™
Gl "‘.\_,\_:"\-“\ %, S - '“.‘-‘h{,g" 1‘\:\'."".\!"\‘\‘.,__ S —— .\_.\\'\"" "'.'.J' . ..'-'" D il A A \.\“"“‘.\ " "".'\l\' ey S Tt "'""\*_ T,
f. e B vy v u_._u_._n_v\\"‘\-\‘--‘:‘ = “-‘-'\'ﬁ\\_u_n_u_u_v\\"\- = - Y -‘J‘\-‘-‘\\_u_u_._u_u_ﬁ\-‘\‘ e TamT = ."-“"\ “l_l_l_l_l_"“\. ‘-‘\A ‘:'
", ‘“\;1-1111‘11--‘s“ .“\ltxnttlttltzstg‘“ \‘\51--11‘11‘1--1‘.‘“ ‘“QII-‘II‘II‘--‘IAY‘ .t
w "\“ Y LN ettt AN NE ALY e ‘.’~‘. i WA Attt A L VN0 '\"-- q.q“'“‘ X T NUA otttk AN TS - ¢l‘“'.‘ ST T TR Y N . S - ‘\ft“ ) 7:
z. \- l - "'E { S g I\ ;‘_ > -\. X “‘E'
‘n m - ' -\ \"\__ *\ :I : I‘i Y
t ’“‘-’\\:-,\'- St Camw WL -axm .“-':‘\;" \‘t\:; 'l.'--. R NN R N T " ‘-.‘1::":* \:.-.\\-v-l.‘-‘ L) \\\\\\\\. =mm I"""v_:,';«’ ‘.'-’I - "\ - LWL ' 0“-"‘:‘:'. |h~-“-u‘l"l
R R AT A v T OGN, R e AT : '\'"'\:‘).-
. -
' . v v v e v v N . - NN -y s vvwumvw v Y v wwwn
P -‘-\Q\.‘ - . v ——— \-'-“\ - R o Tl A A &1.\ - \,l‘\.' v wrw—m - Ny, - . SR S - N, -
‘l:l"‘.‘ = "FC_;’ ;‘_!““‘ - ’I.- R . 1; - . ‘\‘N ) ‘ k‘\‘ LY -ty \‘l‘-‘ “ =% ‘-’-__-’ ‘-'.1‘ < -y R R == + “\‘t A.““ = 1"-‘“‘-‘-’:: . g ‘c 1\:\\
‘4 - - .
: o 3 \ f 3 g :
" " - Y BN . ‘\ '!‘1 S N \ :‘\. -.
u AL -'I“‘.’.":‘ ':.'Q-\"'l L Y pr—  nmy™ "-‘. .‘l.\-c - e . w' -""-‘. ‘ " ‘.n .\h 1. -'-‘;“\'\“ & \~ o ...s" ﬁ\ L ) "- -‘ D.
N e N . A IUICNCNRSISSATNR St T s - AL e N LA St RENC e O e - ‘\ R T LN g \'
4 n mme Ve e e ww et -uy — ‘-‘I.I.\ = w s mmm’s oy — e e AL = s \q = w N n'n" \
. PR ."“ Y E R AT YT T - ‘\‘“ e TATETYN N T ‘;\-.:- . nm " [ S \'-‘;‘ - = . -‘.\.“‘ MY IR AR EEETS G aem -‘-.‘“'s LY
‘: A -t ~m P e e S N T \‘ \'\.-\ ) “ “\ u-n""’“\"\\\"'\"\ = '\"«.x_’ .‘\A““' o Ca VLU \"\ ‘L\'_'-;" - 0 Saeedhr S S S S VR k‘f\rx .‘_‘IN‘\ -"
X ; $. : g 3 -
. - s - \ -\. \ e
n, e - ) -t . . a0y - - a5y LA -, " e - Q
- S . - i & -'h M - -
... A\"\. '}‘ﬁ‘.- - “'n'.'s'n's's‘-‘“ = .'\'::;‘. -“"A \ \::\ ~ -, ‘c'n'.'s'n's"‘-“‘ .“‘& ~ 1‘-. -\:‘\ “-.""-“- LT e m— LDy :‘:'\‘\‘. \ "= \-}:" v ma i N N ) ‘.“ i .“::- "‘.' .\:‘:‘ “‘\\
- ‘“‘\"u.\“\‘g.u\“\" ’ . \--\\'."'\““. R S S Dl ‘-“'\'\'.'\"\“\.ur'\'“.“' ‘“'\u.“\“guu\“‘*- * \-\t
Q\\“\ “l~\:".\'\‘l.l.l.l‘l.l.l\“\ pr— - i “\; “\\s.n‘t.s.n‘t.s.s‘\“\ r‘" . ‘\l m‘\.s.n‘t.s.n‘t.s\“\ \.- .“l.\:"\‘l.l.l‘l.l.l‘lkl\h'l h
e“‘v w' - ‘th\ :-‘ ot - Tah AR R AR A RN --_ - \-‘\., .|-__-" « = P . - : \4‘“ = e mv-l'-‘I ‘i.'_ .’_'»-"‘- . ‘- e R R X T ‘.‘q., .
4 LB
b ) i k ‘i -t '1,:
. i -~ W N ~ -~ ~.
\‘ ""'\"‘ -:l:‘-‘ -""\::-- ‘-‘-“"\\ RN l\“k. - .\“ “"\- \‘-\;:R“‘-'\“\ RO b\'“\' ='u :‘ _' \.\A. ‘.-.\-h\\ RO l\"\' '.,“.'---‘.-'7 ‘I‘;‘ ‘.‘A\“‘\ OO .\v“\‘ »m's ."’. ’..
1‘-'.'»‘-“ LD T \'n'l‘n‘t‘t I“.‘-.' s'n"."- e NN am ‘-'s'l‘t an'n'w 1‘-'.'.“‘ LA \.\ A '\'s‘n‘t an'n'w 1'.'.‘“ et N —— ‘q'.'n‘t‘t n'n -."'n'.‘ T o
‘s . - “ PR et ~m \ - \“'u'-'\'\m\\'u'\'“'- . -\“ o ATy Ty TR Y Y T - . a8 Y ARARSRASY Y Y ‘-_\ . \ﬁ.¥
‘.\V\‘ o/ B ALY _—_— L R . “- _ \’ . e -t -,‘\.~-_1_1.‘.n‘.‘-‘.\. u-"_t‘_.'\ ‘.“c_-g-"' - L ERERR N N \"-.‘ -_.\ . ,\-0‘9“‘ v u‘.“\‘ aREEE 5_\;-~-\ =n, -‘\é' '-v. - : -
S - -’
l\; - k' ~N\ . N ' e '\*‘
m - ‘g u'w 1 - -‘T‘\I “ ‘i' (- - - -~ N - an™ g. '-“%‘“ * ="
‘\.‘ v '\"‘ [N \-M e -e '“‘ “ ‘.\ﬁ \“ LN mamam - Ta e b“' Q"U*" '\A ™ e N - e - - mamm l“’“" \_i." ‘\ = ""”\ [N e T Y CVSEEN l"“kﬁ -I"' 1.“1'\ “ - “"." ’
Rl "\ \:‘-l. Vum ™ =2 ¥ wuty o= olww wmh " e 0% At aalm
L re -'\'b‘vo\_- a"a -_V\“H-\'- * . e e AR R R R A A et R it .‘-“-\"\\ N AR EREE AL ‘\""\M' . -\-h\\_. e ey wmnTe LS St
'\)0 "-\ o k\- .-‘ l.'\rt‘-‘.\‘; :.-\ =" :.-‘ g ‘-' ""- e .\‘ \ = u"' X ‘-"{‘ ALV 6 ‘-‘-.-.““g‘- = 'v‘w‘w ;.-- 1"1 ':“A
. - ‘-\'\‘r . Wi "y‘ . 'c - v T T & ™ LN -‘- = f
"'. ‘. s ."" .1--'_--1 s‘n;\- ¢\:l..‘¥" ‘.1 . * “‘i‘“;“‘“\ “.‘l t%-: \Lﬂ‘sxﬁ aliis \“'- -n‘h\_\“ '\C ‘\5 ; ML LN ““ \Q‘ ‘ﬂ’i‘:n - \\;“‘.‘- {. \ = ol ‘\¢‘
e W S~ il \\\L\-'!‘--‘\\-f’

‘\“‘\ ‘,-.\ e \\H-‘ - --I“\\\\\. -‘& el \\w\ \-“‘ \\\‘d"‘_. #‘



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - abstract
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - abstract drawing

