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A cryosurgery device for dispensing a liquid refrigerant from a container having a valve stem extending outwardly therefrom. The
device Includes an actuator adapted to seat on the valve stem of the container in order to depress the valve stem to release the
refrigerant from the container. The actuator includes an inner passageway having opposed ends disposed therein, one of the ends
of the passageway being in fluid communication with the valve stem. An applicator tube Is mounted to the actuator at the other end
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IS attached to the cap to completely recelving the applicator tube. Liquid refrigerant can only be dispensed when the actuator Is
positioned properly and the applicator tube Is disposed within the shield means.
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(57) Abstract: A cryosurgery device for dispensing
a liquid refrigerant from a container having a valve
stem extending outwardly therefrom. The device
includes an actuator adapted to seat on the valve
stem of the container in order to depress the valve
stem to release the refrigerant from the container.
The actuator includes an inner passageway having
opposed ends disposed therein, one of the ends of
the passageway being in fluid communication with
the valve stem. An applicator tube is mounted to the
actuator at the other end of the inner passageway.
A cap is disposed on the top of the container. The
actuator is movably positioned on the cap and a
shield is attached to the cap to completely receiving
the applicator tube. Liquid refrigerant can only be
dispensed when the actuator is positioned properly
and the applicator tube is disposed within the shield
means.
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CRYOSURGICAL DEVICE AND METHOD FOR COOLING SURFACES

RELATED APPLICATIONS

This application claims priority under 35 U.S.C. § 119 to U.S. Provisional
Application Serial Nos. 60/672,506 filed April 19, 2005 and 60/610,534 filed September 17,
2004, which are both incorporated herein by reference.

BACKGROUND OF THE INVENTION
1. Field of the Invention:

[0001] The invention relates to a cryosurgical device and method for cooling
surfaces by dispensing a liquid refrigerant through a shaped applicator of porous material,
and more particularly, to a device having a dispensing system with a protective sheath such

that refrigerant can only be discharged when the device is correctly assembled.

2. Description of the Related Art:

[0002] It is known to provide localized freezing of a part of a human or animal body
in order to remove a skin lesion such as a wart. Physicians have used liquid nitrogen
applications to remove lesions from the skin. This method of treatment has been etfective but
suffers from the disadvantage of requiring specialized equipment to condense nitrogen, the
need for specialized storage devices, and the inherent hazards of handling and dispensing a
material having a boiling point of approximately -196° C. A certain amount of skill 1s

required during treatment, so that excessive tissue injury does not occur.

[0003] More recently, methods were developed to treat skin lesions cryogenically
by employing a liquid refrigerant contained in a pressurized container. In such methods, an
effective amount of the cryogenic agent from the pressurized container is supplied into a
hollow supply tube, having a cotton, fiber or plastic foam applicator located at the distal end
of the tube, so that the cryogenic material accumulates in the applicator. The skin surface of
the lesion is then contacted with the applicator having the accumulated cryogenic agent for a
period of time sufficient to permit the cryogenic agent to reduce the temperature of the skin
lesion tissue to temperatures that freeze the skin, such that permanent, irreversible rupture of
cellular membranes of cells of the skin lesion occurs while the cryogenic agent 1s
evaporating. Subsequently, the applicator is removed from the skin surface after a period of
time that is generally about 20 to about 60 seconds, depending on the boiling point of the
refrigerant and the depth of tissue that will be frozen, and the frozen skin tissue of the skin
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lesion is then permitted to slowly thaw. During the next several weeks, the tissue that was

frozen dislodges from the surrounding skin.

[0004] Examples of devices for applying a cryogenic agent to a skin lesion are
disclosed in U.S. Patent No. 4,865,028 (Swart); U.S. Patent No. 5,516,505 (McDow); U.S.
Patent No. 5,200,170 (McDow); U.S. Patent No, 5,330,745 (McDow); U.S. Patent No.
5,738,682 (Jensma); U.S. Patent No. 6,296,410 (Ruizendaal); U.S. Patent No. 6,092,527
(Jensma); U.S. Patent No. 6,296,410 (Ruizendaal); U.S. Patent No. 6,387,090 (Jensma), and
U.S. Published Patent Application No. 2005/0043723 (Howlett et al.). The disclosures of
these patents and application are herein incorporated by reference. U.S. Patent No. 4,865,028
discloses a method and apparatus for delivering a therapeutic effect by delivering refrigerant
through an applicator comprising a cotton wool bud surrounding the discharge end of the
outlet of a tube and which is placed directly on or near the site to be treated. U.S. Patent
Nos. 6,092,527, 6,387,090 and 5,738,682 disclose a method and apparatus for providing a
localized freezing of a wart or other growth. The Jensma patents disclose a shaped applicator
tip composed of open celled foam and particularly an applicator comprised of open celled

foam over cotton which is preferred for use in the present invention.

An operational feature of cryosurgical devices is the manner in which the cryogenic
agent is moved from the container to the applicator. There should be little loss in the
cryogenic material during transfer and, therefore, the cryogenic material should travel the
most effective and shortest path in order to provide the greatest effectiveness in treating the

skin lesion.

- SUMMARY OF THE INVENTION

[0005] The present invention provides a cryosurgery device for applying a
cryogenic refrigerant to or near a skin lesion that provides an accurate and controlled supply

of the cryogenic refrigerant.

[0006] The present invention still further relates to a dispensing system wherein
excess cryogen is held within a reservoir to avoid excess saturation of the applicator tip. The
excess reservoir contains the excess cryogen and can show when the applicator has been

adequately charged and can retain cryogen if the applicator is not present.
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[0007] The cryosurgery device of the present invention also provides for applying a
cryogenic refrigerant to or near a skin lesion in which the cryogenic material travels an

effective and short path to the applicator tip.

[0008] The present invention further provides a cryosurgery device tor applying a
cryogenic refrigerant to or near a skin lesion that is economical to manufacture and easy to

use by consumers.

[0009] In accordance with the present invention, there 1s provided a cryosurgery
device for dispensing a liquid refrigerant from a container having a valve stem extending
outwardly therefrom. The device includes an actuator adapted to seat on the valve stem of
the container in order to depress the valve stem to release the refrigerant from the container.
The actuator includes an inner passageway having opposed ends disposed therein, one of the
ends of the passageway being in fluid communication with the valve stem. An applicator 1s
mounted to the actuator at the other end of the inner passageway. Shield means in
communication with the actuator completely receive the applicator. Means interlock the
actuator and shield means so that the liquid refrigerant can only be dispensed into the

applicator when said actuator engages said shield means.

[0010] The present invention further provides a method of dispensing liquid
refrigerant from a cryosurgery device comprising the steps of providing a container of liquid
refrigerant having a valve stem extending outwardly therefrom. An actuator mechanism is
attached to the container, the actuator mechanism including an inner passageway in fluid
communication with the valve stem and an applicator. The applicator 1s positioned within a
shield device. The actuator and shield device are interlocked, such that when the actuator
mechanism is actuated refrigerant passes from the valve stem through the actuator and into
the applicator when a force is applied to the actuator to dispense the refrigerant to the

applicator.

[0011] These and other features, aspects, and advantages of the present invention
will become more apparent from the following detailed description of the preferred

embodiment relative to the accompanied drawings, in which:
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BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Fig. 1is a perspective view of a first embodiment of the device of the present

invention.
[0013] Fig. 2 is a cross-section of the device taken along line I-I of Fig. 1.

[0014] Figs. 3A and 3B are perspective views of the cap and sheath of the device of
the embodiment of Fig. 1, Fig. 3C is a cross-sectional view of the cap and sheath taken along
line II-II of Fig. 3B, Fig. 3D is a side view of the cap and sheath of Fig. 3C, and Fig. 3E1s a

cross-sectional view of the cap taken along line III-III of Fig. 3D.

[0015] Figs. 4A-4D are perspective views of the shell and insert of the actuator

assembly in an unassembled state.

[0016] Fig. 5A is a perspective view of the shell and insert assembled as the actuator
assembly, Fig. 5B is a bottom view of the actuator assembly of Fig. 5A, and Fig. 5C1is a

cross-sectional view of the actuator assembly taken along line IV-IV of Fig. SA.

[0017] Fig. 6 is a cross-sectional view of the actuator shell taken along line V-V of
Fig. 4C.

[0018] Fig. 7 is a cross-sectional view of the actuator insert taken along line V1-VI
of Fig. 4D.

[0019] Fig. 8 is a partial cross-sectional view of another embodiment of the device

of the present invention.

[0020] Fig. 9 is a partial cross-sectional view of the device of Fig. 8 having an

alternate vent design.
[0021] Fig. 10 is a perspective view of the cap of the device ot Fig. 8.

[0022] Fig. 11 is a cross-sectional view of the dispensing system taken along line
VII-VII of Fig. 8.

[0023] Fig. 12 is an enlarged cross-sectional view of the actuator and cap assembly
of Fig. 11.

[0024] Figs. 13 and 14 are cross-sectional views of the second embodiment of the

present invention illustrating the inability to incorrectly position the actuator on the cap.

[0025] Fig. 15 is an enlarged cross-sectional view of the indicated portion of Fig.
14,



CA 02580471 2007-03-14
WO 2006/033905 PCT/US2005/032654

[0026] Fig. 16 is a perspective view of another embodiment of the device of the

present invention.
[0027] Fig. 17 is a perspective view of the device of Fig. 16 unassembled.

[0028] Fig. 18 is a perspective view of still another embodiment of the device

according to the present invention.
[0029] Fig. 19 is a perspective view of the device of Fig. 18 unassembled.

[0030] Fig. 20 is a perspective view of yet another embodiment of the device

according to the present invention.
[0031] Fig. 21 is a perspective view of the unassembled device of Fig. 20.

[0032] Fig. 22 is a perspective view of another embodiment of the device according

to the present invention.
[0033] Fig. 23 is a perspective view of the device of Fig. 22 unassembled.

[0034] Figs. 24A and 24B are perspective views of another embodiment of the

present mnvention.

[0035] Figs. 25A and 25B are perspective views of still another embodiment of the

present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0036] The present invention relates to a cryosurgical device and method for cooling
surfaces by dispensing a liquid refrigerant through a shaped applicator of porous material.
The device has a dispensing system with a protective sheath such that refrigerant can only be
discharged when the device is correctly assembled. Where possible, like numerals have been

used to designate like elements.

[0037] Referring to Figs. 1 and 2, the cryogenic device 10 of the present invention
includes a container 12 containing a pressurized liquid cryogen. A cap 14 1s positioned at
the top of container 12. Cap 14 includes a protective sheath 20 for encasing an applicator 13.
An actuator assembly 16 is received wi’(hin cap 14. Cap 14 and container 12 in combination

with actuator assembly 16, applicator 18 and protective sheath 20 form the dispensing system

of the present invention.
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[0038] The device is adapted for use to remove various skin lesions, including
verruca (warts), keratoses, achrocordon, molluscum contagiosum, age spots, dermatotibroma,
keloids, granuloma annulare, porokeratosis plantaris, angiomas, lentigo maligna,
keratoeanthoma, basal cell, Bowen’s disease, lentigo discreta, chondrodermatitis, epithelial
nevus, leokoplakia, granuloma pyogenicum, and Kaposi’s sarcoma. However, for the sake of
brevity, the following description will refer only to treatment of warts; treatments for the
other conditions are similar, except that the sizes of the applicator tips and the duration of

liquid refrigerant contact with the lesions can vary.

[0039] As shown in Fig. 2, the applicator tube 18 is secured to actuator assembly 16,
which provides actuation to supply the refrigerant to applicator tube. It should be appreciated
that applicator tube 18 can be removably or permanently attached to actuator assembly 16.

Applicator tube 18 extends downwardly into sheath 20.

[0040] Applicator 18 is a hollow tube and includes a tip 28 made of a porous
material disposed on and secured to one end thereof. Tip 28 can be made of any suitable
porous material. such as but not limited to, cotton wool, open celled toams, a sintered
thermoplastic, a sintered metal, a glass or ceramic frit, or a polyolefin or polyester non-woven
fabric. U.S. Patent No. 4,865,028 (Swart); U.S. Patent No. 5,516,505 (McDow); U.S. Patent
No. 5,200,170 (McDow); U.S. Patent No. 5,330,745 (McDow); U.S. Patent No. 5,738,032
(Jensma); U.S. Patent No. 6,296,410 (Ruizendaal); U.S. Patent No. 6,092,527 (Jensma); U.S.
Patent No. 6,296,410 (Ruizendaal); U.S. Patent No. 6,387,090 (Jensma); and U.S. Published
Patent Application No. 2005/0043723 (Howlett et al.) disclose a variety of applicators and tip

materials which may be used as the applicator tip in the present invention. The disclosure of
these patents are incorporated herein by reference. Preferably, the applicator and tip 1s a

foam over cotton tip such as disclosed in U.S. Patent No.. 5,738,682 (Jensma); U.S. Patent
No. 6,092,527 (Jensma); and U.S. Patent No. 6,387,090 (Jensma). Preterably, tip 28 1s

secured to applicator tube 18, for example by thermal welding, ultrasonic welding, an

adhesive, etc. as 1s known in the art.

[0041] When the valve of container 12 is opened, the liquid refrigerant fills
applicator tube 18 and saturates tip 28. Then, tip 28 is briefly pressed against a wart or lesion
to be removed from the skin. As refrigerant evaporates from the tip, it may be replenished
during at least a portion of the treatment time by liquid remaining in the tube. Preferably, for

hygienic reasons, the applicator tube 18 and tip 28 are used only once, and then discarded.
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[0042] As shown in Figs. 1-3E, in order to contain the refrigerant while the cryogen
is being dispensed to saturate tip 28 of applicator 18, a protective sheath 20 is provided.
Sheath 20 includes a vent 22 to allow excess gases to escape from the inside of the sheath. It
should be appreciated that the vent can be an aperture disposed in the wall of the sheath or
some other equivalent design. Moreover, the vent can be located at any point along the

sheath.

[0043] Sheath 20 is connected to cap 14 and may be made of either clear or opaque
molded material, such as polyethylene. Applicator tube 18 extends into protective sheath 20
and is contained completely therein upon assembly of the device. It should be appreciated
that the diameter, length or width of sheath 20 can be varied to accommodate different sized
and/or styled applicator tips and tube lengths. Applicator tube 18 can be either permanently
or removably attached to actuator assembly 16. Sheath 20 acts as a protective shield to
prevent cryogen from dripping onto the user during dispensing, and as an interlock to prevent
dispensing unless the sheath is in place. As shown in the drawings, sheath 20 is placed
completely about applicator 18 so that the user cannot come into contact with the liquid
refrigerant either during or immediately after the initial dispensing. Sheath 20 includes a

ridge 24 that extends from cap 14 to an interior passage 26 that receives applicator tube 13.

[0044] A waste reservoir 50 is located within a bottom end of sheath 20. Reservoir
50 acts to contain any excess cryogen that is not held within the porous material of tip 28.
Reservoir 50 preferably has a shape that enables a visual indicator of whether enough
cryogen has been dispensed. Having an inner stem 52 formed by the end decreases waste of
cryogen because the filling area of the reservoir is limited. Sheath 20 can include an ‘
indicator mechanism for confirming that the porous material has been filled with cryogen.
Reservoir 50 may also include an absorbent material that can fill with the excess cryogen. It
should also be appreciated that different styled reservoirs are contemplated by the present

invention. For example, the reservoir can be free of an inner stem or can have a shape that

increases or decreases in diameter along its length.

[0045] In the embodiment of Figs. 1-17, the sheath and cap are depicted as a single,
unitary piece and can be comprised of a molded plastic resin, such as polypropylene, metal or
other appropriate materials or combination of materials. Actuator assembly 16 can also be
made from similar materials. It should be appreciated that other materials are contemplated

by the present invention. Also, as illustrated by the other embodiments of the present
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invention, the sheath and cap can be separate removable pieces and need not be permanently

attached.

[0046] Referring again to Fig. 2, when cap 14 is attached to container 12, an outlet
stem 34 of the container extends upwardly through cap 14. As also shown 1n Fig. 3E, cap 14
includes a boss 36 through which stem 34 extends. Stem 34 extends upwardly through an
opening 32 (Fig. 3A) of cap 14 into boss 26. Boss 36 is encased by a circular rib 38 such that
the top of boss 36 does not extend above rib 38. Rib 38 will be described further herein.

[0047] Aerosol container 12 contains the refrigerant and includes an annular side
wall 42 and a top wall 44 that closes the upper end of annular side wall 42. A reduced
diameter neck 46 is provided centrally in top wall 44 and extends upwardly therefrom. Neck
46 has a central opening 48 that is in fluid communication with the interior of container 12
for delivering a liquid refrigerant held therein. As is typical in the art, aerosol containers may
be formed from plated steel, aluminum, and other materials; the choice of material is not
particularly critical, resistance to corrosion from contact with the contents and an ability to

withstand the internal pressures that are generated being the more important considerations.

[0048] The liquid refrigerant can be any suitable liquid refrigerant for use as a
cryogenic agent to reduce the temperature of wart tissue to a temperature to freeze the skin,
such that permanent, irreversible rupture of cellular membranes of cells of the skin ]esion
occurs while the cryogenic agent is evaporating. If the temperature of a wart is lowered below
about -20° C for at least about twenty seconds, the wart tissue will be destroyed. Many low-
boiling refrigerant/aerosol propellant materials are suitable for this purpose, including
halogenated hydrocarbons, ethers, and hydrocarbons. For environmental reasons, the
formerly very common chlorofluorocarhon refrigerants have been prohibited for most uses,
generally being replaced by fluorohydrocarbon compounds; for example, the commercial
refrigerant 1,1,1,2-tetrafluoroethane, which has a boiling point of -26.5° C, is useful 1n the
present invention. The materials may be mixtures of refrigerant compounds to lower the
container internal pressures, to achieve a desired boiling point, or for other reasons. Those

skilled in the art are aware of numerous useful refrigerant compounds and mixtures.

[0049] Examples of useful mixtures are: 82 weight percent dimethyl ether and 18
weight percent propane; and 95 weight percent dimethyl ether, 2 weight percent propane, and
3 weight percent isobutane. For purposes of the present invention, a very suitable liquid

refrigerant is a mixture of 75 weight percent dimethyl ether and 25 weight percent propane,
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which produces temperatures below about -20° C on the surface of skin of a person when

applied.

[0050] A conventional spring-loaded pressurized aerosol valve (not shown) 1s
provided in neck 46 of container 12. The construction details of the valve are well known and
the specific construction of the valve does not form part of the present invention. Examples of
such valves can he found throughout the patent literature, for example, in U.S. Pat. Nos.
6,039,306; 6,318,603; and many other patents; as well as in A. R. Gennaro, Ed,, Remington:
The Science and Practice of Pharmacy, 20™ Ed., Lippincott, Williams & Wilkins, Baltimore,
Md., 2000, pages 97 1-972: the entire disclosures of which are incorporated herein by

reference.

[0051] Top wall 44 of cap 14 engages an annular rim 47 of container 12 to secure
the cap thereon. A dip tube 30 is connected with the valve and extends into container 12, and
outlet stem 34 extends out of container 12. It will be appreciated that dip tube 30 can be
made to extend into the interior of container 12 for only a very short distance, or can even be
eliminated, so that liquid refrigerant can be delivered even if container 12 is inverted. As 1s
well known in the art, when outlet stem 34 is depressed, the valve is opened, and the
refrigerant will exit container 12 through dip tube 32, the valve and outlet stem 34, until the
outlet stem 34 is returned to its normal position (typically from pressure exerted by a spring

disposed within the valve) and the valve is closed.

[0052] Referring to Figs. 3A-3E, cap 14 includes side walls 13, 15. As shown 1n
Fig. 1, when the components are assembled for dispensing, actuator assembly 16 1s
positioned between sides 13, 15 of cap 14. The spacing between side walls 13 and 15 should

be minimal, for example, less than 2 inch.

[0053] As shown in more detail in Figs. 4A-5C, actuator assembly 16 is formed of
an actuator shell 60 and an actuator insert 62. Actuator shell 60 has a top 64 that includes a
scored cue 58 for the user’s finger. Actuator insert 62 is completely received within shell 60
and includes an upper portion 66 extending from a base portion 638. Referring to Figs. 4B,
5C, 6 and 7, top 66 of insert 62 includes a slot 72. When the insert is positioned within the
shell, slot 72 forms a passage between top portion 64 and top 66 (Fig. 5C).

[0054] As shown in Fig. 7, insert 62 also has two inner passages 74, 76 that
communicate with passage/slot 72 to form a passageway 70, illustrated here as a u-shaped

passageway, extending therethrough when the shell and insert are assembled. Passageway 70
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has opposed ends 78 and 80. One end 78 receives the applicator tube 18 (Fig. 2). The other
end 80 of passageway 70 receives outlet stem 34 such that outlet stem 34 is coaxial and n
fluid communication with passageway 70. End 80 has a shoulder 82 in surrounding relation
to the opening of passageway 70. Actuator assembly16 sits in cap 14 such outlet stem 34 1s
received in the passageway at end 80 with the upper edge of outlet stem 34 abutting against

inner annular shoulder 82.

[0055] Optional cue 58 guides the user to position the fingertip for maximum
actuation. As a result of pressure applied to upper surface of actuator 16 at cue 53, the
actuator assembly 16 pivots about ridge 24 and inner annular shoulder 82 of insert 62 forces
outlet stem 34 inwardly towards container 12 in order to open the valve and release the

refrigerant, which then travels from outlet stem 34, through passageway 70.

[0056] Boss 26 of cap 14 will prevent dispensing of cryogen if actuator assembly 16
is not positioned correctly on cap 14. Further, as shown in Fig. 2, outlet stem 34 cannot be
positioned within end 78 of passageway 40 due to dimensioning. Not only could a user not
position actuator 16 on cap 14 in this manner, the end of applicator tube 18 could not be
secured in end 80 of passageway 70. As shown in detail in Fig. 5C, at end 78 the outer
diameter of applicator tube 18 is smaller than the inner diameter of end 80 of passageway 70.
Thus, the fit will be too loose and the applicator tube 18 will fall out. Moreover, due to the
narrow spacing between sidewall 13, 15 of cap 14, and because the top of boss 36 is recessed

in rib 38, a user could not gain access to outlet stem 34 to actuate the valve.

[0057] Another embodiment of a device according to the invention is shown 1n Figs.
8-15. Device 100 includes applicator tube 18 (with a porous tip as discussed above) secured
to an actuator 116, which provides actuation to supply the refrigerant to applicator tube. It
should be appreciated that applicator tube 18 can be removably or permanently attached to
actuator 116. Applicator tube 18 extends downwardly into sheath 120. Protective sheath 120
includes vents 22 positioned in the wall thereof. Fig. 9 illustrates an alternate position for the

vents. In this embodiment, vents 22 are positioned in the sides of the sheath.

[0058] Referring to Fig. 10, cap 114 includes side walls 113, 115. As shown in Fig.
8, when the components are assembled for dispensing, actuator 116 is positioned between
sides 113, 115 of cap 114. The spacing between side walls 113 and 115 should be minimal,
for example, less than % inch. When cap 114 is attached to container 12, an outlet stem 34 of

the container extends upwardly through cap 114. Positioned alongside outlet stem is a safety
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lock-out boss 126, which will be described further herein. Sheath 120 is formed integral
with cap 114 and includes a ramp 128 that extends from cap 114 to an interior passage 122

that receives applicator tube 18. Cap 114 also includes a pivot ridge 124 for actuator 16,
which will also be described further herein.

[0059] As shown in more detail in Figs. 11 and 12, actuator 116 includes a u-shaped
passageway 140 extending therethrough. Passageway 140 has opposed ends; one end 142
receives the applicator tube 18. The other end 144 of passageway 140 receives outlet stem 34
such that outlet stem 34 is coaxial and in fluid communication with passageway 140. End

144 has a shoulder 146 in surrounding relation to the opening of passageway 40. Actuator
116 sits in cap 114 such outlet stem 34 is received in the passageway with the upper edge of

outlet stem 34 abutting against inner annular shoulder 146.

[0060] The top of the actuator can include cue 58 to guide the user to position the
fingertip for maximum actuation. As a result of pressure applied to upper surface of actuator
116 at cue 58, the actuator 116 pivots about ridge 124 and inner annular shoulder 146 forces
outlet stem 34 inwardly towards container 12 in order to open the valve and release the

refrigerant, which then travels from outlet stem 34, through passageway 140.

[0061] Referring to Figs. 13-15, boss 126 of cap 114 will prevent dispensing of
cryogen if actuator 116 is positioned incorrectly on cap 114. As shown in Fig. 13, boss 126
prevents actuator 116 from being positioned backwards, i.e., wherein end 142 of passageway
140 is not in communication with passage 122 of sheath 120. Further, as shown in Fig. 14,
outlet stem 34 cannot be positioned within end 142 of passageway 140 due to dimensioning
and the interference between boss 126 and rib of actuator 116. Not only could a user not
position actuator 116 on cap 114 in this manner, the end of applicator tube 13 could not be
secured in end 144 of passageway 140. As shown in detail in Fig. 15, at end 144 the outer
diameter of applicator tube 18 is smaller than the inner diameter of passageway 140. Thus,

the fit will be too loose and the wand will fall out.

[0062] Referring to Figs 16 and 17, in another embodiment of the present invention,
where like elements have been referred to with the same numeral as the previous
embodiment, sheath 120 can include a transparent lower portion 132. Actuator 116 can

include a hinged end 136.

[0063] Referring to Figs. 18 and 19, in another embodiment of the present

invention, cap 150 and sheath 160 are formed of two separate interlocking pieces. Cap 150
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includes an aperture 152 for receiving an actuator 156. Actuator 156 includes a top section
158, and an inner passageway which communicates with applicator 16 and outlet stem 34, as
in the previous embodiment. Sheath 160 can also include a reservoir 162 and indicia for
indicating delivery of cryogen to tip 48. Sheath 160 includes arms 164 which extend on each
side of actuator to interlock the sheath to the actuator and cap. Bud 48 can have a shorter

length, for example, from the top of the bud to the bottom of the tube, the length of the bud
could be of and about 40-80mm.

[0064] In the embodiment of Figs. 20 and 21, a cap 166 and sheath 170 are formed
of a single, unitary piece. Cap 166 includes a slot 168 for receiving an actuator 172. As with
the other embodiments of the present invention, actuator 172 includes an internal passageway
that communicates with the outlet stem 34 and applicator 18. Applicator 18 is positionable

within a tube 174 of actuator 172. Dispensing of the cryogen cannot occur unless cap

166/sheath 170 and actuator 172 are assembled on container 12.

[0065] Referring to the embodiment Figs. 22 and 23, a cap 176 and sheath 180 may
be formed of a single, unitary piece. In this embodiment, cap 176 includes an elongated slot
178 through which applicator 18 and actuator 182 are positioned. When assembled, outlet
stem 34 extends through slot 178 to communicate with actuator 182 and the passageway

therein. Sheath 180 also includes a reservoir 184 for containing the waste cryogen.

[0066] In the embodiment of Figs. 24A and 24B, the applicator 18 is disposed in an
actuator 188 in the same manner as the previous embodiments. A cap 192 is mounted to
container 12. Actuator 188 is positioned within cap 192 to engage the outlet stem (not
shown). Attached to cap 192 is a reservoir 194 for enclosing the applicator. A pair of cold

shields 198 is attached to cap 192 and extend along either side of the reservorr.

[0067] As shown in Figs. 25A and 25B, a cover 200 includes a reservoir 202
extending upwardly therefrom. Reservoir 202 extends around the outlet stem and applicator
18 communicates with the outlet stem of container 12. Cover 200 includes a plurality of
apertures 204 spaced thereabout. Rotary wedge type actuators 206 are located within the
vicinity of apertures 204 and our designed to be rotated to depress the valve of the outlet stem
to dispense the cryogen into applicator tube 18. A shield 210 snaps over the container and
cover. Shield 210 includes a plurality of lugs 212 that engage the rotary wedge actuators
through apertures 204. When shield 210 is rotated the actuators are rotated to dispense the

12
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cryogen. Shield 210 prevents dispensing of the cryogen unless the device is assembled as

shown.

[0068] In summary, each of the embodiments contains two or more parts that have
to be correctly assembled for the device to work properly. One part will be the canister
equipped with an appropriate fixture that is designed to interlock with the trigger portion of
the device. That part may also be a dispensing head or trigger that is attached to the outlet
tube from the canister. The dispensing head may have a fitting that allows the insertion of an

applicator or may be a single unit containing an applicator.

[0069] In operation, the cap, shield and actuator with the applicator are preferably
pre-assembled with propellant container 12. As discussed above, the tip 1s preferably
permanently secured to the applicator tube. Thereafter, the actuator 1s pushed downward to
open the valve and dispense cryogen from the container through a passageway within the
actuator into the applicator tube. After dispensing, the actuator and applicator tube can be
removed from the container and without removing the applicator from the actuator; the tip
with the refrigerant contained therein is immediately applied to the wart for a period of, for

example, twenty seconds, in order to freeze the wart.

[0070] Although the present invention has been described in relation to particular
embodiments thereof, many other variations and modifications and other uses will become
apparent to those skilled in the art. It is preferred therefore, that the present invention be

limited not by the specific disclosure herein, but only by the appended claims.
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WHAT IS CLAIMED IS:
1. A cryosurgery device for dispensing a liquid refrigerant from a container

having valve stem extending outwardly therefrom, the device comprising:

an actuator adapted to seat on the valve stem of the container in order to
depress the valve stem to release the refrigerant from the container, said actuator including an
inner passageway having opposed ends disposed therein, one of the ends of the passageway
being in fluid communication with the valve stem; |

an applicator mounted to said actuator at the other end of the mner
passageway,

shield means in communication with said actuator for completely receiving the
applicator; and

means for interlocking said actuator and shield means so that the liquid
refrigerant can only be dispensed into the applicator when said actuator engages said shield

means.

2. The device of claim 1, wherein said shield means comprises a cap mounted on
the container, the actuator being movably disposed on the cap and a sheath attached to the

cap for receiving the applicator.

3. The device of claim 2, wherein the sheath and cap are integral. -
4 The device of claim 2, wherein the sheath is removably attached to the cap.
5. The device of claim 2, wherein said actuator comprises an actuator shell and

an actuator insert disposed within the shell.

0. The device of claim 5, wherein the inner passageway extends through the
actuator insert.
7. The device of claim 2, wherein the cap includes a pair of spaced sidewalls, the

actuator being disposed between said sidewalls.
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8. The device of claim 7, wherein the cap includes a boss extending upwardly

between the sidewalls, the valve stem of the container being surrounded by the boss.

0. The device of claim 8, wherein the interlocking means comprises a shoulder

located within the end of the inner passageway of said actuator, said shoulder engaging the

valve stem to dispense the liquid refrigerant only when said actuator is positioned on the cap.

10.  The device of claim 2, wherein the sheath includes a reservoir disposed in a

bottom portion of thereof.

11.  The device of claim 2, wherein the sheath includes at least one vent for

releasing excess gas theretrom.

12.  The device of claim 5, wherein the cap includes a pair of spaced sidewalls, the

actuator being disposed between said sidewalls.

13.  The device of claim 9, wherein the cap includes a boss extending upwardly

between the sidewalls, the valve stem of the container being surrounded by the boss.

14.  The device of claim 10, wherein the interlocking means comprises a shoulder
located within the inner passageway of the actuator insert, said shoulder engaging the valve

stem to dispense the liquid refrigerant only when the actuator 1nsert and shell are positioned

on the cap.

15. A method of dispensing liquid refrigerant from a cryosurgery device

comprising the steps of:

providing a container of liquid refrigerant having a valve stem extending outwardly

therefrom;

attaching an actuator mechanism to the container, said actuator mechanism including
an inner passageway in fluid communication with the valve stem and an applicator;

positioning the applicator within a shield device;

interlocking the actuator and shield device, such that when said actuator mechanism 18

actuated refrigerant passes from the valve stem through the actuator and into the applicator;

and
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applying a force to the actuator to dispense the refrigerant to the applicator.

16.  The method of claim 15, further comprising the step of providing a cap on the

container, the valve stem extending upwardly into said cap.

17.  The method of claim 16, wherein the step of attaching the actuator mechanism

comprises positioning the actuator mechanism between spaced sidewalls of said cap.

18,  The method of claim 16, wherein the shield and cap are formed integrally and
the step of positioning the applicator within the shield device comprises positioning one end
of the applicator within a first end of the inner passageway of the actuator and positioning the

actuator into the cap and the other end of the applicator into a sheath of the shield device.

19.  The method of claim 18, wherein the step of interlocking said actuator
mechanism and shield device comprises positioning the valve stem of the container within a
second end of the inner passageway, said second end including a shoulder that engages the
valve stem to dispense the liquid refrigerant only when said actuator 1s po sitioned on said

cap.

20.  The method of claim 18, wherein the applicator is affixed to the first end of

the inner passageway of the actuator prior to positioning the actuator on said cap.

71 The method of claim 15, wherein the step of attaching the actuator mechanism
to the container comprises positioning an actuator insert within an actuator shell and positing

the actuator shell and insert on said cap.

22. A cryosurgery device for dispensing a liquid refrigerant from a container
having valve stem extending outwardly therefrom, the device comprising:
an actuator for engaging a valve stem of the container in order to depress the
valve stem to release the refrigerant from the container, said actuator including an nner
passageway having opposed first and second ends disposed therein, the first end of the
passageway being in fluid communication with the valve stem;

an applicator tube affixed to the second end of the inner passageway;
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2 shield mechanism in communication with said actuator for completely

receiving the applicator tube; gnd

means for interlocking said actuator and shield mechanism so that the liquid

refrigerant can only be dispensed into the applicator when said actuator engages said shield

mechanism.

23.  The device of claim 22, wherein said shield mechanism comprises a cap

disposed on the container and a sheath for receiving the applicator tube formed integrally

with said cap.

24.  The device of claim 23, wherein said interlocking means includes a shoulder
disposed in the first end of the inner passageway of the actuator, wherein the liquid
reﬁ'i gerant can only be dispensed when said shoulder engages the valve stem when said

actuator is positioned on said cap and said applicator tube is positioned within said sheath.

17



CA 02580471 2007-03-14
WO 2006/033905 PCT/US2005/032654

58 /

-
o I
Y oA
5 L
3 . Os'c © Wiy
»_Quiiiel . . .
9 i 5y .. Py - o
- 5 v e “o E
- - e
-
[ ":r 4 - -
. -
8 "

ATy AN PGS TP AT B LTI PO DS TN A TN ML ) (T T

12

"o MR ETA NN ASA LS ARSI 12 AR KA EDE G ARV ARVIGTRIN

FIG. 1

1/24



CA 02580471 2007-03-14

PCT/US2005/032654

WO 2006/033905

33

16

46

Ne
<

LI 2

48

. v N h .
SV . <

; 1 g T FLLN AY : 1 ER AT .....c.' "
el bang Al dmig iy Mgty M g DT I FTV AN AN e PN rrpestata P acyumtea FA A A MAvptin g 07§ @t dnd Y T S s G kg Canad

v - .
e ey ) B et $prge 5 watal ke FTLERL Y X M)

wlp tue" wdber A4 0 & % o0 * > L

Y LRV IT U Y I T Moz el ap vy "mive by dartvr i wnny pamldy Ao YA Sy 3
- Yy . - 3 . *

30

34

At Mot pisteie Ayt TR ST

A :‘W.ww,.n.;

i 0 Paratiwt ..a‘mtquuﬁ};(—»rew..ch EORY

- ta -
¢ .

4" N em P A 44 Aas saan

<
4

AT, XMty

V104 qoezr  Hm tood ritw csw....a__ FEYaE=s. o' Y/s ty e mga daym e et AT AAY g R g R v YD Lty m s wm) ay
4444 - - * D * te -

LA

)23

50

it.-#&t‘lladq‘.vt.o?iib.sll ‘51...-...10.\.
» = - - o

PR AT D A eyl e

12

Fig. 2

2/24



WO 2006/033905

FIG. 3A

™

- r 4
roma pratndd QLIS dn PN g iy g i e

Gz .
.'. bl b TP 1) LTS Y T
ne .

a ,a - -
Ll " . Soant,
it .':....“' MO las L PPN N e e
- 9 * .

.
Choav 4 . I IONEME I b -

‘
l.' ~

’ > S TNTERY o
W ST W B A T L e
d c :

Fi

gt}

¢

¥

e

.
o
v
-
‘ l.
" 3 '
Ny -
- -
o » *e

CA 02580471 2007-03-14

J.. ’

PCT/US2005/032654

FIG. 3B

R w003, A



CA 02580471 2007-03-14
WO 2006/033905 PCT/US2005/032654

FIG. 4D

4/24



CA 02580471 2007-03-14
WO 2006/033905 PCT/US2005/032654

Fig. 5C 50 78

5/24



CA 02580471 2007-03-14

PCT/US2005/032654

WO 2006/033905

64

-
O

FIG. 6

N
O

74

FIG. 7

6/24



CA 02580471 2007-03-14

PCT/US2005/032654

WO 2006/033905

11

A -

VT maid $ Jore PRy P AN S RS e B ) » ) v3
AR Lk Al ‘?w.v A .i”« KRR
\v Ah 4 Yace Sasdapra'viofenl’y tlm.- (X o .W. &H? K s*m ot -b»“ N ow.. BN LY
@ g P R I S (AT RS N TR L (D
- v ﬂ%“; - 7y f . \A. ¥} Soaol e%am 0“\“”"”“0\0\‘“}“54“ 2 -M’. ‘“&%&.NM.“*‘ N .-M&n* v M “s G”ﬁ“ﬁ\v’“& i
LRI SRR AL e S At BN R
« +3 . A n T y : C. [ 21" AR 1ol 0 . 3
SHEARL 5] RECE G B s R
' N ) H . - l.. Ul llnl.ao A :“ M 2 - - N
m A ‘.'ﬂ\a....s.ut“ .w.“.n ¥ \'1“\ 'S .ﬁ £ . " NO.MN.‘uﬂuHﬂ\uWn h“hﬁ\.. :f.m.wa W.F $ .ﬂoﬂ.mﬂ.cp’mﬁm.—.m Aooﬁmwn m-“
¥ y .'MV#M.\L & w M ' h- MN.M . Oboc"om -ono“”-ﬂﬁ.ﬁWWO. Q“ﬁ\ﬂum Vs 4 *N\“w muM“ “MM“cua“NO.JWOM.W
* od ] vy 17415 N: \mu --..-.“... sn...-m.chr-..u.uous.m...nuo-.-.sv.t.o.fmouu..-m ?.m.... -
e~ # NP L¢ 7 o LT LA R MY e - A e P Y L P T 2 T LY T I T
©od & 4 uan e A h eovtarens bt it statqapan et e ouoooooo\.rc\oo oo -
oﬂl oowh- . . S ACYAH y .h.w L2 Ns.an.mr. n waergtetwin .vouoocoo-unﬂooh\hn-uﬂuo.qc red --%-o *T o0 on
W AR < Y47 LA St A LA S T PR M SOt HS A
’ . WI »
* v’y m-. J r..ﬁ- - r m 1” OQU-oo-atcwctlnbunno..v% cw-'-os.\oo.-o v ue L4
. ‘e o3¥ ¥ m ,X.. AR $PI3TE e o B0 Y Tt S X Ml byl 8 L G e i fl S
ho 00“ QQoW 3 . yois Av.b M O ?.N\w leOO. DQ.-’. . ool‘oo.obbol tnovllblo L
f.. avy #ej . (Q-u Wnurv MMO h& e 00 ™ - tv. . ‘0.00. t'. ll' . » - »n
] * loiﬂi‘ 00’“ : n-v. “..o(. a4 !“& e 0 o.MMhﬂ el e = o » $ e PR
I* =" ol Y . IR Ay v.-m\A 7¢
I A (R sl aG A e ,
- S -y A } b m“.ww. a.M..Ww.»- “.W.‘. (¥4 ..s..ﬂc
H -4 . Oo.o\ = T mnm A.ﬁ a“!m.Do. sl M
4 .mo - ma3 * q.ovnm.) Eh €4 Mﬁ.s (et d4)
SR TR s DR eI S
* e SR SE L R CABINALER LY
. oﬂ.-r. coca arp) PRty } 3 .w- .\.M. .-) ?-... riiis
FArH IR E T .| 4 “ VANO WI A W;ﬂ W.\o.ﬁ
s, b ok, loO\ adw -\M Iha M .fﬂﬂvcﬁw
H-QM 10".. “ . o' ) 0 2 w. w I’M. !“ “!.\oﬂ-u. wvv—s-mhmv
2Ya 4 v was -.F Nh-.tao ' foqw.:. oy, nkw
".’0. .i“ 0.0!6 Ocv.’ m. vlhn ﬂl..? r.bn-lW‘“ \“U“?
ATSE TS A \..ww.mw«ww 23 .w.m
tntnb\-.to -Obtl chu% | . Adn._-\uw.u "’ 35 w-«..\vw. n
b L, s pan an * L F %’I A M.J. ALl
T e, g e ol D% l.vd.how e XY P AR AP
i et UK ; SINEER :
N .-Mo.-o.caq . ..s.ﬂ.a
ln - “:000 P Ho L d . * 15.\.*“%. “\u.
., wea - ? 4 4 g A
..w..:”...” oo TR Y w‘wﬁwwﬁ_/mwm&%ﬂ 20 w.wsxwmaw._w ﬁ% 1 Q..?w&-«yx. L ises
- ‘.‘ FeE IR .lw . L4 ) Y % Ouil.l Y J - : . A £ ~g¢£“
R X wet Y ! MV\“?. ‘W\ y ‘ \H ea \MM.-W#NI duv‘ ht»”‘ﬁﬁwn .mo. (\" A.vt,. el M\N 3 .Av.ﬂn a1l 4,
Moo ot 2ee ““.nouac oon.cs ™ A 3 A vy )% 1 Ve Aaf o ww ~\‘.hmmm.\w.nww :&‘“G
Se et T y Cl
l‘.t..‘ FI Il 0100\\. 1
“ ‘..“ - ‘.’.." ". b t 3 ;.
L4 . ot!-bvb YY) o\o
clo *n l.t.t-tv.-o ov\w et A ;
- S esves s = ¢ z vV
ctc- cn T e om - 5 ..n
elta et var wih TR FER) : 57 =
LA N AR RIS L A T FA I A e DAL ; X ; :
- ’ Y M L . y =y T P24 T k2 0
daooo saene ™ arho—w“\wa 24 \Vﬂﬂw-\.w\ ‘s.nm..w\.-v Mq 00”. Ay Q. 5 -.o.mm-\m 43 X A . >
M2 A | S o A I SV T N )
R R RO R L e .M i ;
4o o9 vansatasa as oo“ocoo)a noo-hu«oo #M.m .Wss.i ¥ i X X O 123 A Ji {335 3 . i W%M 43210
M»mwﬂmw,
‘.*
a o v‘m.. o ¥

ot
w1
et
o
LGN
q_:{
,‘:).

T
t‘\:bc
:’\s\
S :
13209
)
Cewd
-
e
w e
VR

S

s \m ¢ s Foavy
A B IS AL FELELZE N

“u'n #%s el
.%n at® o-cs..cooo

v vy

*"snta”an
l. !.e.
.0
!

FILINCE

.t o atat,
S mgnotsvnr P,

06-

s;" L

:

ey

v
%

Al
Y
-
Py
Q
et
[

e
T
D2
s ALY

-

) St
A U

Jeak
&S
,‘!

e ?

=eony.

-

* 7,

YL T
-t
3
VT
hngar o ih
Q'{g

LD

34224

STl aTas s e

T

c" 4....‘...;'0 7 a
YA

15

ey

O A &.-...MM . .m.-.w

TSRS N
AR

e

¢
T

0O
ot

yd

bt
ol

GBI

. R w * 1 2} 3 ..u
) 7 3 AIAAY ST £ &FIM_..,I:\, A Nws A VJJ..« &m. » .x.”,
.ﬁ.vm... A £903402). n.mm...,.. N7 .w.wﬁu_‘ w\ma.,\ /4 mMﬂt m.mmw

)
n_c'?-o
2
3
-’ ¥
V=
h‘\-
AE\')‘
-
> {;
=4
S
e
-;‘

r 4y

’m‘a..w.vﬁs. wﬂ.w&»maﬁi
T R E R

erat

1

nd

e Rt
“&
4

o) WO

2 -

T

1

AL NI TN AN i “mm“..

(3 - * 4 ™~ VAY & [E9 at e
B O O A A U K s A P D R O S Iy
AR cP S R e U L B e s T A
P N . LA Y 1 y > Y v el Jornd ~d
.ﬂ” W\r IS Muo A.c Mcﬁn-mm . NM*.MMP f\ Nm PO T ! c.\ U-H v {51 ..ﬂuo.n el
u\ﬂﬂvﬂ. . n.-u 'v * - » Y BT ¥ < \W oa W Y w¢ Wmc.\ﬂ:w 2 1 [ 204
vt ¢ M T2 .vu ﬂo ..A.\W\u.\ Yo MM wpld=f0s) " -\ “nans o -Idv .H\‘ Ztifec ~w-sca-.-
ot AL KL LT A gL T P4 - W%..- b 1 dp w‘sﬁhz'vo vorfe [ beve® [ d o s -datnd 21
Dalonpbguttgor o b P o RO0 YT v v sl e weviag Qh pigf oy, -ne netste ¥, g e w ettt el CCVM*..QQQ Ior
N I P S L e P A T L L A S S L L R T IR IRy 2 oy K N o Rt i3] oegnir’a
Ot $ov ar'e vto o ® . 0%.“. avale ue ar't wa Peanvw %09 g ll’ Ca 0t P reTengs S trat valna sl ®sToa Ve 0N vesalo, owe v,
R ) O L N B Py i O I s LRy
AN A AT AL I H A Ry IR R r AL O A -s-oﬂ-uwqunnuu.n.\s-.m-nnﬁ.ouu.o. it er g aatiIall e,
u.sawltt\ "t ot Pr et ta R vt it et esCosav deva s la®ut o v T Yoty dy e ma s 0 nlglaattaatele et FMereRha =
as poa YA oL wedas"y w40 wyn? vos ntuenelen v §e e e’ ey’ Re"s o Erever TP P00, :-0050000590
aoooo.n Y \.oc.(o»c‘o- vy i nc\.ooo.saoooaukonocn -oonoco-voonnoot ooﬂoaoc!oo.uclto srasana uatbasa b, o-cv
- a l-l-CbOQOO.D. QD_CC v e ta » ‘.l‘\ IO.O. - o epev Ll ee?” o= -.It' i i.lbll“#.l‘" .00‘.
’..".l’...l'.."“‘..’. - * .'. ...... -abd ... ". 240 oA ‘.."-‘.-. ’"..“ ". ’..“",i '.‘. .s -

s - - vt - o4 ol - avwan Y 2o o o a» vev LR g

* L g
*

50

ig.

7/24



CA 02580471 2007-03-14
WO 2006/033905 PCT/US2005/032654

] LN ] ““
ut e_n
...O - ‘u
IANE) evm
J .t ¢ \;ﬂl Ly
.."- Wn\-o,c.m s 1¥ny * b.o‘ “
TR A Er T L e L
bl ST & ® s ise" 0 @ e
ot 4, ® n® S ang (St e @ b e
et b LU LI I IR p »*
b It M ab yey ot Guaav s o A agcatre
ghetes sVhdmuy ¥t qv it g a? , Ve ™
CRepeg®aVatbyurv oy 4tV iy uypanid »a lﬁbl} -
I L R T A N L L PR T b et niwAQ
A"ttt qom gvtat p o 00099 v v asin b
e v e sty et .u-l:... vamgqo o.o‘os‘b"
a s At at P e et tya s ta, tTuTen T YN
- Pt o _otn gatdtpenn®o i e agowy A, ®
2rNE Paty aF "oyt 4 wrwcmenyy fav? '\{
S R A I M L X L A L T Y T P A .:.’u,\,
- PATAVN Fq 0 4 S ,0,0%4 P ¢ 0 25 ad¥q "
et #%e S0V " L4 Bepdok o 5 3, N
..uP Tetaby n v 4 o 0'0.0.3.0.!- e n-)of. .
" CLE I « vePety 2uTs0y 400 4 p st XX
* ML AR T LR L LR MY I I e }.
a 2% P au e e ttag o P eyVap
¢ att geRe, e A" 4 4, et cé\'
:0.0-000 b gp? = ] OQJ
s ¢ e ':" sets o .H.x-ﬂ.l\'l
* 4 Sga e @ » eV e g
: $ SAb gk e 5 g Vg, Iy .
" 0... vy at -.H ”~
L o @ @ MU 7 0 L
1 PabeVtan -
- -
N i:_oq
#
N T
ke v o quid -
» L EL LY J
- -.Q..-l.
[T -y
e ™ ™ 4 .&
3 L -
L. PP - -,
S L% t :
(1) *utmy - L 7
e e B ]
) - q‘ -
Apigy APl e 2
e - .u“*
3.0 LI . 4
- P Py <
av h Pt y
e ¢ as g’
“.‘ *an 4
yad » TEO0 ”
P * aldyq . —
‘?- tudy e P -
L 3 a h — \
1&0 q.t»vﬂa -
£ sy :
+* on .
4 -
ats :‘. \ ! —
v g ¢ awdte
el 3 *e -«
e P Ty
v, P4
N R £4 3.
2 C. OD“M
L il . “o‘-” *'\’.
Le Savis : +5 PR
] o d
Baer TN N\ _
Q:'. b se 20N Ym0\ g ~
L] -k v
AN o i f.. A% T
vt . R SN F A h
‘: . e gy, . . -;'."‘ng".'m‘%..
st R ¥ <2 A 2 ‘!\?‘:am. :
'.. ™) '.}.‘a . N .\‘ 4‘\?(. hy SR g S
eh 4 Aty tan . ; - -:‘ k;:f .‘:hs" Y -
~y * - P e - VA A
A2 b 25 o Y R BN ALK r
3y e vmu A e Yy, - 4 )
-ea B esm - vo lemy S dane, s A r it .'ﬁ
cas o L] a4 " -.:_\!_ » q‘. - S 3 - A v
» ? M pgm ’ PR { Y] _..'f".. /] -
L ITE FYLLL™ ih'\ LX) " %é .e-b L'(”.
Y] s el - (Ln-\ -’ ’d
e -,:\t::- s

X ’ -“v e s
RIToT s TR et ats CHA ﬁ e P e e i S D e LT S e 7 2 .
SRR N :

R P TR L  S oal ’-e‘& ;{:.‘..mﬁ:w,fﬁ?,.g;,.csrwmg o v

Abant t NtV Ay -l N7 '“t'“"'l -
;ﬂgl‘ v'."vﬂw' ~ N\ LA V‘.r“. b iy AT AW ~e .
e : R R e R
£ L4 MWIANTN AN P A v R A g LAY TTwE, ooy ey
SLa RN, VIS S ¢ ALV v e A T
) iy fop s o~y D ;-\A\
~ T4 ] - e e v ae
N 14 Py A7 1Y LA Sl N R A4
R A A S SR, TR A S AR Y Ak
widews aw — » c\
- fmaAus avaw wONIAL =3 Save (s e s g IS Y BLR e e ;
- L] » 3
> > ..q. oiwm‘__\w_‘ 2 ALKV gor] T P VL \: e . \}:.:* a3
= ¥ - i em > : : r g
& e N R e P VTERR
.A. X '.\::. "\:?: '-{l{i‘
.
$ 1 v 252 "o 2o tomert ,.ﬁ-"
h * ‘ .-:I‘..‘m S
- : 2 - .‘{ > t:.wy‘f‘ 31 -
- - -
3¢ PR - -«i‘»‘-w@;
H v - naN
» ‘d .;:. oy v.:'::t,; [ ad . -:: ::\:g"_\,
A »
X NI N o §4 e MmSic
® BAA oI AT
o) : AL . LTI
L} ama F a3l réy
v ‘:E 3&;,3 ‘0 :;: : :‘:Jz-'a E;P{&
< -
: e N DL ST
A a .;s:q NS N Ao
s A LYo etern e
: : TN D :, LIRS
- -\ - » :t‘.”-: Ty 3‘0“*'\'3
. - \ . el p'g\" ¥
e -’ T M’-‘nlomt Y
p 1 ‘,{-‘; [] ..-.~I.-’:\-\-\M}_ﬁr-‘
25 XT3 L I AT
L 53 YA e RS :
R va, t..n-n\:ﬁméwﬂl' oS -
: o7 I o L R ey B .
- ’ . N ’I .‘ -
\ ~ i ; HESEREEN
1. 5 n S y sagine’eoay ':'J(c‘w‘;aa..‘ - k
Swr IR AT A TR T M Lt N he
} 14 s mbyy aaae el IV g T wa( NS P
# ;Ié : P O}O‘.“:-\‘.g'h:? é“v
) i y " > S Vi munrnne Q“(’é:‘;\;-b
o, f o R4 :-n( . P n
Mgt : Il o’ -
ks }}'05 - : .o-w::v.t:\.:"‘v%d-’" ’ o *':-5
P vl \,.1? * LA Tame sV m:’?;&- .:‘%;. - A
2 i RSN o O ;
~- ¢rras 5 Pd & o R .
: .5 YAk o gt PRI STT &
25> S T RTE > A
o v, e at [ 09 -/
a 2o L0Er . .‘."{.‘,’::‘ ."-33‘,,*;.: AT
A . *h T N * (] F 4 by f Lot
R, - Wi A T LT i ;
v yavaole A2 LIATNY S
) * ar) % T% ) .
“iwia o fievartgaidl ‘%""ﬁ"'ﬁ%
- L
; I s QRIS :
b"'}“‘ v 0.’.0 '\Qg\:‘"qa@r‘v’ll -
- ALY Y LY M v elsanty
- w‘* by -v"‘% : D.C.t.. E:‘.: :.. o "" 1!
© hQw . » v g
ass % 3 «{3..- :"o:.':c'::.'.’..'gé&“‘?-s‘t )
- » aw - . a W
s e R
A e \i‘:‘ %\ L }l . : 'l.-.- m?e -!::2‘ l:"‘?‘ b
: "‘tﬁ Jemynmelmpliin X 4
-l . \-J-" 4t e ats i Xy .
t?}" » :":‘é.: R g [ ] 0':. l.. ::.h:“lon‘ 17 L - -
P: ,.Q" .’.‘3'.'# Pl - % .‘.’.:.3'.3«”@1‘:‘*}:&& . 3
v T o f,\’.; P . ] :3..';;‘031 w ‘;:1'—.0‘5; e
L2 - b -l *(?‘1" : n anwam Q\q'.'
KA T8 10ee s NG R D AR 35
a's 5 e
< - I LN :,:*W ;9\ ::’ . ':::-:: .E:.““':y_‘“'}'\“ﬁkf =
- nit v o i, 4 togn * wamal VL
;.f :2'; ] s 0{ e ;::‘Mﬁ""‘(:ﬁ"w o
: v SN0 vt magnetiiat at, 4
A JA A R ) SE M 20T
e A L ‘C, a= z Lt
> e ?‘(xi " ."‘:.::’a"“"'t N -v:‘
4 r » ~
‘- \\u:\' p? .°"'.’\° eyt 5 W
> ) b g etemNt g, O N
sA5 avis « unu:‘uﬂ‘:.*t\ ~ ::\-\
) =i gcn ® : ! "‘-.:=.;“..{:"$',m\‘ e -
Ly ;\.} ‘.'.:‘;Q'-\‘ . omt:gpxp
* ome MR
‘ ',pua“‘ w ot it i 1 -q:t"r.-.’ >
e SE AR 20N T LT .5..-{3&"%{}, 3
Les” Bade FRaHMN A
.,.Ae.‘”*‘\. &; 43 a c“'c :E.-n;: osi?k&t‘sqff:i. e
. " o h .« ne
Pl eT e BEANITEG R aL e
2 ,‘-n"ﬁ - Ay Vv LY rt o BAY2 )Qooia.o;. ot Y ‘-'-o‘.)\ a-'\f:
o L1 0wy — Aa i3l d -
S PR : 13t R LA S =
wd*ier ) . eer} 3“ -
Z PAATEIA P R S ILTIIN fe oA e b :
- P o4in cmmrominew A MAN ¥
) _ WA LR DTN St U z
; ; A S e B s
5 A SRS
S TR
5 v [ Q’Q b ’
= Zas aieties TN ATy
N o o DT P AR L e s;g " P s v
- 2 q.'{b 0:.0’0:.0.,0 ﬁ‘* ?‘:‘.“\W
> . 2% e S AR :
-] PR CRANE ;::z:'h‘ 49
t,' it s Teoo Yo mnt :::L % -F 1
- Vo o ‘o} € o ta el fd s
, Wwrd * Yre My :\n\oo . M
B2 A y p T E SRR R AT AR
3 T YT S \‘ et AT IR J
; s ,='.ghgc.ugan' = k o
. * o,o:lc‘o.'ohew‘:‘-" e -
Wy LS R Ll ey A ek .
T R LT LY e vy
- 4 b.‘“.... 0'”w-§;§lp‘ “ . -
oA N e AN P q"‘:'
] 1 M YT ; ..\‘ ~$-. 9 L
.’“’.:.‘:.’:::‘rl'c. ﬁ.{ -
= tansear aqintalymyn
! - £
Von® o0 ut et Al b ae
L .. .:v.. %‘“.J '}‘\'?".‘d:?
aaeh .:.‘“1 h‘z“‘p&: .&"{ -
v egf o D 0
AR L] &v:\o-{vq Ey J
LI DANTEAR R A2y
¢
et acter Ny uﬁﬁ&c.".‘-ﬁ-&'
R e A R s w i
o 3htet ie e ETNACY, ot
R z
e M 0..‘:‘1.-\”.;,&\.'-'.{-;‘{‘;& -
44V 0¢0 uu...‘.g.o-ﬂ;- -
AR LA D L i Vaqilivrd. Y
» o’oou.o,aoM 'lelc ™) S N Ay
AP R RS o LI T
LR N IRI T s Y F ’-&.:\3;\‘::.’;
R el :
$ .00 - 3
R S L I (e v im
¢ trvenr gt twln LY RN e
’.‘. v s hyydtem P WEMsesm p"
* 0-‘°7~3.‘.\:.},?~w ite =
L J »
ARSI AR AR D e e A Ty
. : :"c-’.ﬂ e
+ 4 * P
% .:.‘3‘.'3;'-1-.*'0 -
aw

ate,s
. .
. 5'::133‘01"..\&0 AT DS
. * R PR wlu(-,-.\.p-yh
..l-q-t ..g tll“gm AP AN,
=w \ » v - -
& A gS ey "'50- A s‘ﬁ‘ 'y
. :'.::‘:.:0’0:“ AN
o @ {E::: i m:_‘;- Jv"%
PRAIEAF IR ol a0 ceh L 28 2

8/24



CA 02580471 2007-03-14
WO 2006/033905 PCT/US2005/032654

s

124 - -

~e

a—ad
R
V.

’
34

v e

g
s

+
7ias
é%
i
i
3¢
%
e
i
ig&
¥

L
.
LV
-

-
.

.

5

LS

17 “t"

g
wras

EuAFe 3k

aaumand

I=I=.l L1 .- 1

I’.".

AEFPEEREALS

:Q
el il 3

i AR e ¥ = A\ Ay
SOV T N £ g

X

L]

‘ * . .
X " . . ®

*« v L .

* L ] [ ] [ ]
| 4

v *
T A L) [

o »
“0... ’ ¥ ¢4 4 na

"’:02“' [ R e
b g b b Do vhd
» t“t‘('ﬁ\ LD A o ¥ -
*::‘v\.ﬂ;:..““ ch"l-":-x:'.. -Z.Q A e . v 3 1 -
. "o:..w.wh"ﬁ.;:;.o‘::..-n b 1t RIS HO)C 0 M ‘(:?4. .
- “ HI -. . H . -
L=y etond “‘d.".." =g ) ol =
smy STogpeuel e u_ e 0

L4
P RLALNE S
; o.‘.‘...b‘.o: .“l.
g ~ bv"t.”ﬂ:‘t.". ...'.
p 4 2L M YTE FaA -> - 0
- o3 s elev g g
% i ) oo\_ * (X ML
‘i. “'ﬁ"- - - Q.

‘ » - . At TSt B 2 b
" 'zv; y - - ‘E wienta,spmstpeons .g..“‘::: .~-\=-.:‘\..-J.f:.:‘ ‘-:;‘.T":-:‘Oi.;:t:;‘ '*.. w"‘m..'“‘.‘é V“?\" Se
d 2 °o..“'~0".""-\°’ ™ r S apalmyly any aq Ot mwen ot e . AT SN
¥ . RS T Tt S A e S M R kR L DR N2 ) YA
\"‘"‘:.:::::‘:::.‘: ardemytamed -F.:- :vu..,b..-:-".l‘m -". oW N )
.,‘ N S IR g+ eI wanias gth srsmaatepa {ar ‘-:Joﬁ'ﬂv fAmtfans Lw AN rat s

v..lgw“."%:b#t-.-‘ ovat ot imuettamag rta -
A I Crnd e ) . v B g S 1en, 4
) ...-1.;}{,\33., gt IS YIS ENN e 2 1 .-;..'E;{-;g..a.«,...r,.s‘btzét T T el LS T ~
.! A Ay B e N Y S Tl et SollasnFIniny ' > £ & ‘3"‘;!""?‘“ o~ :' K¢ o
Lo L ) L 1 1 -ty , M h
s A . -‘.:"Q' 'y ',:.2:‘&‘} - ...\-.:..‘ ‘s.s;‘ i'ab" \:‘.’\s* -l '\:F'\Q‘w‘;.":?‘ufg"ism .;;’;‘W = 4
X LIS Pe N - of \;{‘ ,“1‘ o B o 0&" » e el w U . . RS - 3
(Pt e D, ) ‘\.)qz ™ A A0S A L w At 3 i :w. 4 b & b
3 ol vl !E.,“ My ey .“.J 'L.., ,:..,‘;'}1 3“}1 e Ll p a3t TN ; . g
Ny - ,} et LR e
L5 3

{

.
'

A i N R T TR T .
R e B A I A T T N o Fiarr i
; -y

! eV NI L P SO s s g A Rad e T L TR -\:-‘- o -
S e e S iR
LTyl v@%;ﬁ?“&-%wmﬂ W A
O S L AU SR SRS £ e O S = &

Fig. 10

9/24



CA 02580471 2007-03-14
WO 2006/033905 PCT/US2005/032654

L] L]
v O Al A T adgegrart g N ot Viaaal )ty g el v
atfmlie sy " vacodd g 3% % u by .hoﬂoys‘ob!‘vl-n +*%a Qi orpramatat o L = :' b o‘o oh" #Ty et ML
o . .
h N .
* oy v
> @
' .
{ v
3
r
L
4 . 4 .
» .
g . . a
- . - : A
a . » - - . » * .
’ ° v .
. -
- * » - ¢
4 4 o - 4 H
¥ 'S - .
- Y v . -
. +
* v
Y ]
- * -
» "] » ® . . N ’ .
v a4 a .
’ ‘. 3 * . “n
’ < . e« @ ¢ .
[ ] . . *
*
4 » . » . . . .
' ] . * * ' . . * .« .
] - . ’ . - ] a *
» ’ » - » . [ . » . . .
+ * * » . . . . (',00‘“‘-.\\... a
. ¢ * . ’ - * + » - M Ry |
t ’ 4 - » » T - iz
s L] v 1 z 8 c o
: L h L] v aflae ap
- . . ’ 4 * L 2 4 R ra ’_..;. =’3~'. . >
A - » . [ ] 4 * [ ] . :‘: !.:~. :-.\.:‘ .
- . . s : . » » * . s > ..?. ‘ol ek .
v, v . * - - S AL ALhLS .
’ . . L . L > * :’. pvt ey .:..:: .
v * * e,
:'}D . . - . + o B * Mt ~.~~‘. - ARMYP §° :‘-i: ::.!..-‘g.: ’:‘3‘ ‘\..{ui"!l
- - a - - o NEM et ) - ..y 3 H Al b gt o - et Y me
g 3 AP e N T o R L T
iR R L . AP N TR S 3 R 7V, - A ST L) Bk
“" ", * * = N h
& . ’?Qu. [ :3 !‘ ric ' .~ . ';‘.‘3"!\:'.”" Ot.".\“. o S
4 Gl 2oy a:. — . ’ LL 4‘...‘!??: :..Q.‘C“ :-:: P £
w . Yot Rt UL DT 15 SR e K04 1 “e St T LY P L K i I d T o H’.:'m'}‘ PR - el b Lu N ity Aoy, Y
"'.' ihmrmeindisrsle ( ﬁ"" & i e adt bRttt Toap "o qe YTa u: .2 " LA 15
—=d A 0-""":5;‘":”{‘\9? ULl vt eao it - el
LS » -O!”:q:: 4 uw:-: 600'.5 o‘“ Wy & - 'I. e &
~a AH PR N a Byt 3\‘.. (g wsFsasn g hoy . g
- L8 O YRR L Yy Gnshy .
A SR it i, i s x
r\ -.\_‘IQ-;\.~.=U\=‘.\':..’..... E’ LM 3:‘.‘.‘ 3 .0‘0! ."
= Aamyeyms "\"‘tr"’: vhe ay AT D 1 - Fey
ol g LTI MY et b et i) Jaa Lw\v.o”.b »al my
o b L b ot BEL D4 e o . SN S g yn o kS
bs S T S LA T P Y 45 o D 2 -
oo “a ..-0‘0"5..!:-‘\‘5 Taa . - " =
-t LTI e dat by A 4: e Ormpo & iy -
T oa e el b gLk it it > , s . ! 4n®% g - v
~ g.;-;‘.!;nzc:ﬁal‘f [y X$ ] ":‘
! .-
Yo, M "'-‘ 1% "t‘.‘."h N (34 " \ 4y o
r !“:':::‘r PYSIN o ey Fadivid fa a¥ing bigava g u ® X - . 4y .
:':: ama sl GG inate Ay ;o chma b 4 tradena®e
- . Fad 3 ' ’ hE T
seinrm th ity p g 00 - -"1'] it e " .
-y w-.:" n-u“& - ...‘:i!..dv .:
w - - » -
I'.“ ‘. roo':c 0"0 To-nh \ hamYh ooy %
- \wst.-a" “ o f.wv‘\v
- "y e n;ﬁ:::. . ’ . }
¥ Ao el tma B S8 ape v Pt
> ..o QD: -v : o LY e,
N St 2" ey » _"\,:”
7 L ey e 7T Lo
s .M“W,lgl..‘-l bop. ..;l’.
ey HIORIE AN e A
- :'.‘5""::"“.\9 :1 A
- e o bt beny s lq. "> 3
LY. h.$usa‘=’g:.¢.~'0: - et
"* y et P oY
wot o3 .‘.“.\4' [ .
ey AVt 19 T
L ::u:-cn't:‘.:.!vol-' ;‘c ’
' gt Y. o
:;- g -«L:«ho:‘-ﬂl“l o!; )
-
.“ :': h :-:\:0“’ © vt
jf S ring sl ’ 4
r's N..hntn\ LT _‘q
‘n.; ol A b q)
e v ®
. J‘.Q:?.Qg et LN
":A-.-. am e ooy v .
R W¢0'=M‘\' "
»e fﬂ-’,a - ate -
ha® P \.
~~ s?ortaniwan 'y N
T | M el Y O L
M ‘-"QQ-IQ’QCD- L :..
Y SN T
=y VI :&M- 3
ey . !:o‘v“ Qaas Q" t‘c
25, TN A g g4
: W B PEAREEARTL X
-he
:‘v‘; AT St 4 o'“;"”:.:: o
9| - '] - D
N :?r\::-.: AT I
»{; " o 'WQ“\‘P"'Q, Inge -
., .‘. , se IRy,
o ..l%-'! el a
J\- 1 ] *0 Y'Y “’.‘Do ..Q
"l.o‘ " 0‘.-0"’-- bty
e prame— ‘wb-'d < DA
-:\. =3¢ gq.:.ﬂfop:hﬁ.blﬁ.o 5?
N.; ™o .ON\‘la': I
e ay c-hobv;-l" Ch 24
T AT OIS TATI NS T
Y Lt £ I Y n
e e -‘uoo g M he ]
wad W el P 51
\* w‘;‘;’“wwr 14
e ) ot .IOJI!.I ol
-~ nrye ”0' aqagiay
C - § piiENancat
- -
."N ~a® h‘x‘h' :Q
o FRIECRARIE S
s \u\c arww Yoy § W0
”~ - R AR N Y 5'“ T
g . TS S L X BN ST
"sh NI TEI ME Bl
f" - amm .&..t\ ..0. cy
v NI A TT e 1
of f"-onn-.'l. 3 2Y
s, * PO Fensa 13 RO
o NYLLRE PN E 23
- L N 1Y 310
w1 " iy S BTN P2t 12
- - d --‘O-Q-O“:: zq‘
& 5"""} ) S8
e, ol ank “!‘:\- :l\
stmen ALt AN ed Iy
:f:. a’h’ﬁo.\‘qb\" L5 ATA
s KAk B .
Py Sialmgeod Jp 5B e
-~ & Pat y, vm Pt B ith ) W00
M < LT AL LS b B
‘o:'. i N B T BN
oo, L HTATTD IS
e & Py O TR R Y .
"ttd . T e DLl el Ja34
- 3 g n ¥ e, vet
™ ] l*n’nog v iy
v B § BETentity B
':: ‘z:.\‘\AO-l.Q‘-. B HY
¢ v R ":’“‘:‘“’ e
-y e a
ol . ﬁwﬁg‘v
v . vea ey
RS » a « gt . ™
At Yama™y ¢
~"‘ s - * :
* -y 3 o
~ ’ « PR
.r . amguture il wa,
st % o v, B
Py : Smanw e
_ B whrieten K 42
= wavrara €1
“"! ..!ga\.- y
%3 :'0549.0‘ e 4
- » ,n\u?. \-:
"tf ;‘.-l:v‘
vt LA Sletol ook
0 . 20 Vg BN,
F * aYRute
- v PP
aF, .-v-ov. ..t.
ror o *Rerad -1
¥y ] ?"ﬁ Feeyd
"W, » Rass Jivd
’ﬂ . .‘ cd b
i 5 i
o~ 4 A 3
s a t D4 :.'s'
5 3y 3
*a° * e P4
we 'Y s
. 3 b ¢
$d‘ val 1%
?3 lh v
ubs L 9
o= if 43
v M |
e o e
'::.o 1:5 ;?-
n
g > ] B
s b g‘..
- ‘ *
:‘5' %3 oLy
. . et 013
0..\ &l 1 o,|
Lt 4 \. '3
. - .
e Yo
:a:‘. L L]
it brigy
2H Y S
0"0 [ ‘MO—\ :..
a "t:-\.‘
e v o i
Sk o SNTIE
:.f‘ \ A v v'oﬁ"'“zﬂ i~
whe % -
2 SRAmITYmt ~
-

. 3 ORI e g ha

v : 1 .:'a.n_:v:';‘n\"."t‘: -?

*un > .s‘;l“ls "-".b J3 &

AH 3 Rk 1

343 23 BRERIRAL 1 — et
.q,\ alkc :'.‘- \;- b‘-

¢ 7} IR B

» 4
%% l..w" s 5 0?
- wl.
m ’\: qp%“r -.s\.on :a .]\
:.E\ J gl © 00-4:
- -
nt\ . .{::‘,‘..v - Shpam
1) [ . 3 ‘“o v b4 .,
- :. AW 2"
] ' .
= : o8 Ty, B
o Lgree IRV, e
-yt o ‘0‘ Sy ~ .l'

X * r
:':4 . l:‘ ,-:'i ‘e
"y :4‘ o o
L] o N =-o
40 cqt .~ -ttt ton

4 p ca'y mo

a -~ o -t ong®
1 woee IREA Tl T o
e 0; WAL Rery oo

s 3 ' !
e ] haattd KN -
>h, L] Y _.l= v 3

3 ¢ L e | "o
- oa? g -
avn ’o-" LI ‘3
g uca o
$2IALITT. SRS
2y 4 - it

Fig. 11

10/24



CA 02580471 2007-03-14

PCT/US2005/032654

WO 2006/033905

s.
o

L 3

;ﬂ:&:n.
- a
‘u: N
uo‘.tu‘n..
w® e

on -

-
o,

Yy

vk 4 >
v

-l

a

L

o hdgy

ety 2R 13

L

-
ek Yo Vagen at?t, e e sov p B a®a
" COO..O....D»«OInoUMOnUO

*eBp ol s, e 1ty vo
1
’

.
s epa o vet]

I AL AL ]
Pt b,
AL
‘.IC *la
L ]

-

“

(s
%
w»

-

e

wm
i

SNy

SN b

. POA GO ANA s
a0 * 5 ona e

¥ am, 4 Fgob
antul ¥ Sy

TEML LA LR . o &
4 %9439 ae s 9 40

Saw poo P 3 Voot n el 'ETES B B 4l .OONU.-Ou'
TR AR TR LS
el d et dd s b "

zEaerhis

0t UGN

A2 Ivpd 250t 8

A

A“.ww,.“.m%mk.. :

- d
C"‘“
L

4

it

“awgw 000~

OO“C.O. )
IR LA
ves $o0 0%
tgea gysw
LRI m
- . ot o
. ONOOQO-M“

-
4
-
»
-

**
<

-
\
%

"

...“
3
aom~ P,

ST LD

*
-?
tnte

{
[)

-
*

s "op
wta
*»
hmus® ¥
e e
-d *0
‘a¢?aen
[} .-sgoi 4
L1

L

>

)
- 4
i
\’0:.
\c":t?

‘.
H
r-

s a‘;“

-
% .:
§ ¥ea,

o
*+%
L
-p a
foew

>

at?

L
"aco"
ToreL

%

N

=t

a
waghyygmt
Amggy

taete

%

atpce

St yem,

"

ehqy
e
*
54
s smgPagint

e S
toqat aa

cete
LA Bl ]
Ipuyue
:
LA 5
“«*e
-
L[4

Lo
Yy
0.’
-mbdumi
%ot

ctee #ueete
was o® e e
snPo vy a"

** e
e "o,oﬂ
PR LS g R
.
‘$:$:. ..n‘
-

I

Pargad

»

.

1%,

L
[0

’
-
‘

)
.
ot ey
Vs

14

» ae
.

L)

* 4
A 1)
eyt
LX)

-

-

N

>

- .

4

adh

P TS

wto-.
4ud
ten
-
‘w
v

Foki v v® ga

>

e 3
aman
satnld
1=s

ant *]
»
v

N,
MY

P
Poantb*e

e re
't

)

Ladi T,
et 3 Tan b

r ™o
AL T I Y]
¢ aw
L]
»

LY A4
-y

A

.
as n?y
"*es
n
atsesrrr

n

%

}

oa
(Y]

s%au%a
o

o
snaryd™
"spBenn

y=ea

:.:'-l‘o

..:‘
v
ot

a®
v,
:

2
"Ib‘u
we®

.
]

%
»

1
\
‘0
b.\-b
)

11

wtt

4° OC‘
LN
At

b

u 4™ w0
dapam My

L]
Tum I0 iy

et
[
o, beama
Aat
ity

Y
oY
LT T R
T
L4
-
49

“w o

ettt

c.’.-o

10N %% s
£33
‘v

“u
i)
tug o

")
AL
g

v
e

>
o gy

*n

»ne
%t
.‘-.‘
Yemd*

*om

g -'M

L]

’
AL
e
L1
[ 4
|

5 -
a

ot
:‘ LYY

i

" -
L i

alte

o
q.b-.“

ivas

a
L
*

(AN
L NS

Caam

(v 12
TR
-

o

3
*a
4

a te 4

‘v

>~

.

4

ag $f g

Nt
1!.
LR

[¢

Sa

et
-
(TR}

NTLY
ave
+

v

(1)
L)

.

-’
Oy
*

oYs Pu'ap
[ PP
“a®h

2

o
f‘

L]
v

4
o antt

<

Lol o d

!
)

iy -
T

'

€
FIvE L

b

“

)

gyt

-y uld
.\

L e

AN

w A
o,

ir

YA

-
-

)

b
>

v
».

oS

?

>

Jris

‘g
IV
e

-
WM

-»e

.
]

TAZ

t-{j

RO

ad

L4

h %

33
catatises

e

o™
*a
.
o

-
-
.-

!
4

P R
-,ee
L]}

¢ nam,

NEyu,

.‘01‘..

+27*
-
\-‘ -

-
2494
[
»

e
. =C
‘
®aem

“iym

4 mogA ey
Ak e

IRISIT L

ved
4 .;-0

A
-

N

f

Y

24

P05 00,
.v...-.w\m

R
‘1.M.Wu” w

A

‘. aCaz.
T
7 B

R REE

¥

G
-

- ‘4 »
A
SACA
Navrl
RS
:; ot

.

-

4::"

AA
)

&)

L

s
.

LA
>

LS

e A

&)

-y
A

-
&y

p.

)
4

@&

1

© Mgt

Ny

A

2%

Ak

- paXd o,

41
) o&.
=7

LoD

w ™,

%

TG
"~

ot ¥

L 3
]
V.G. Avar
i
%m.

S

£ 3
A ihy

LA

Gt

MRS

[ 3 qn.mn.m\wm.m *atel

ENdvs:
nv {

Sl

e
a»bo

]

74 \v=e

‘\h..‘

g

©,
-

e

4

-

.

Y
My

¢
»

4
Tyl
¢
-

.-{,&;;

ey

[ed

ol

»

-

(¢

»
1

v
&

-

1\§

)_\‘-'3'."

Ny

3

Ta

._.i-\"\al
J‘
e 1
S

ATk

oa
~
::t .
a3
=

.

<

St 3w o A letae"s
weodd 'y pe”
Oofa PP Lo

YSeehew
‘0\0‘0. ﬂ--

*a

vy

v 4o gapnt o
", s

A dsiid AP A WAL P A D T

.r\on. T #ut

X
d
b
<
N1 goErep ik gy
TR T AL
eIt

eta S,V V400, v W0 Py v
PMHTAYr 1000

ab

FIET TS 3 A L IS A T
0‘00 N-C‘Q.n" MO"Dnotal 0‘!
aw

.\o.\ aﬂc\\\ b4

-
i ne s
s31¢ 710 %~
nlm o

1}

L 3 K. “
-.w\.su
(4 PR

¢

4rses
A T4
x .us

2,

»
£)74;
1

1ty

Lats

AV

N

7S
&')'

R

A §
N
i
(]

s
Vo
s
<t

f

D

et
A
[

o =t

65

(2R

—

-
v

v
y.d
i
=

-

I

[Ln

)
¢
G

N

23

ol

73

AN

-,
&V dpn
W

QOIS
|
‘0 -b.#l'

by
d

o

%
-
B

R

&

4

-
e

Ao

>

g

L

A%
*

>

D)

4

<
by

-
.
-
Jr<
-

3

SN

-

557
-y
.Y

soip

o
R
';‘-R

10\'
L g "

N

e
va
b/
2

St

.l
hoA)

X

¥

Xanrda

n‘uﬁ—

-

-
-,
J

v
-

it

\
-tq
o
] *}'0 c ! "

Pty

FS
i
A auy
Ny
* o
)

ANG

2

Anat

&4
3

o

-

e 5

;)
v

Yaeat

Sat 400
APT g 7 A
a'ph e

e
’

L 8

LA
'ed A3

o

W |
oy
I

ww- A

el

PAX

(YR :
sl v wm..

RN
.

“e
L L]

Ny

.

Lt er L)

3

-

a\( p: 4
o

A\

Y nTrwis

'
Ly 2

o,

}:‘Hh

*h

amivayay

11/24

Iy
~l

A

¥

&

')

Pare *
J«b‘pﬂ‘ﬂ”ﬂﬂcﬂ

Yoo~

R

W%

5 B}
“

A,



WO 2006/033905

Fig. 13

CA 02580471 2007-03-14

P 0g4e LL a%apanPemvtinwimbtim i
R et T Vb S L Bp Ak B S vig s anaviP son :==
bt . ‘\‘QUMQO‘$!0§““‘[
mamuse, nge w 00\0\0"0"0 ®uy
unt -I--'.:.qqpo‘ "an ouq !’-0-.‘” N
- % - .l..‘.!.ttv oo e e
-\0.'.» At rgatm®e .
Y2 MEAN § MEgey :b 4 1] .
aruba"wa h‘ohon“ el tmusayas
> - ‘.‘. ‘.-Q.‘I‘H0.0....O
LA NS TR YA LSS X
o Sttt ond b .
Ip T I m g sy

A it e emi s SN AR5 e

Ys tqwt ! casmamempnyen Smmyame g mon

’ (L)

‘3 }'22 .:tt“‘.:’:'~:'b.-“

. omomuy sy tPaw _sm,v ’

T LILIERUI DO I XYY ) =

. ::'.“. s

- bre W 9 A% Pa'ar
4 -y (1 . [
P .\ M ._ 1,'::4\--4
> 4

vEiz

330

re T
l\.:oo' :u.'.'."qnn
.-G!'\.lut fwwbgaphvess
¢-’°¢tqa‘la::.1500. *+Oatwy
ERog aven® P g
. '-.0 snsqwes rée

* Py -:::-sv

Y3}

.

-O.

{

A -v.:"v + .

f a0
Jv‘,tg'--.slbf-nmt 1

v S afwpa yasmymary

\‘3‘-0'0'0'Q-0'00‘-

* FRamy - -

:ﬂ.

BTSN e

£

’
.

l’o:‘o' ye T

[ 4
-%

-
‘0

w,
&+ an

LEPSEE ¥ 5 SN VY W=

"c

‘D‘I‘q‘-l~.
au, MEat,
a:'\ (] “r ¥ aNey
¢
4

e umb g bbasary LY

Sagw
* s
. » B0

L
a

e y

H “
h S L)
o of
L "y
7 2
- \
\: v il
(bl Bl S h o

': *le*lmabem -

[V N

yoauts

FEITGTES,
Nh{.:i‘::\..;.

ﬂﬂ'l. :
+}

- -
> a o‘c‘ .‘v:‘
atvgasmimbemdineg
-vow"‘"bwtﬂ"‘my
awﬁt.\gtg‘\l‘l\.‘
’ A PERPIVCWER

T,

ERRRY:

»
k

on (ved
L Q" —ot‘ ~v}{

..ka@gagé
R S T B

3 ziin

’d

135

o
-

.:“.
2R

getl

ST
s

54
f4

e
T
-
o
‘ s
'o:.:
e N
~
Lo sa iR Nt YN i
o TR e e
W SR
. 1
N Ve il A Sty
4. R LR e \-s\t.
lea “‘&:u“ ;\‘ -y
b Lo ba;“a‘ﬂu“c:.;:) pre
s 2 seesd
% W
5 Ta

AZS

P

«f
"w G

1)

£

v
y4 -
% oy
<
o Ly w1y
] -
o3 At by
11 e et (1Y
v ;:‘ A (a1
s %
o 4 ool 5
- Yy, -5 ‘a3
‘- -"{o de N
‘J L L] oca
iy Lo e
'-u »

12/24

PCT/US2005/032654




CA 02580471 2007-03-14

WO 2006/033905

steneqangy’y
LJ

oy
néviésmama y Aol
som Pavicaatany

. - e v - ‘.....“..‘
I ALY LN $ R 3
* Ny b e B \'al\unr- b e .‘..... "
uy: o 3%sm .'0' et "’.Q\.l.o "S- LI FYY .y
A . yriem O S Dk L o M T T “:‘
' A A R St
A e
‘0"_.

£
APRS DR

A - s dine ? e a
.‘.‘ P .o g
:‘: :: #e o.::,,,,o:.:g-egﬁ-:-:.oa
* s~
b4 »
t! 92" }5 ;
L34 -
fale ("
WA : e
twakmy ty PRt " Jan Hn v
PO R T ARl b < »
D LT e - TT XTI S *
pUMNE T L R O gk Byl g ® 2 . 1
“eom . ac
o
13
M
“
-

o
[
4

o4
1
oo™

] mob Lleat ots pul
’ ':':- 2 i*-'n:l o’
om

>

sgvale
sv o™
1318
In

.

ale el T .\
< oow\w:.‘
Remagma *masag

*
* &, 043

\d

Pl T

Lo a

-
ceave, g

%

nar
sy tud
RSy r Sy 8
Cid st satats,
T Y l‘\o .no.-lt
IRt Pt e
oqn.c,uc““\.“l

;v“'
an g e e senpn e
£4,00m l': ‘..u\"o
cb-.-.c..’.oau. ‘.
-{.\n‘i.--“ﬁvntu
lb*‘ﬁ\.ﬁ‘ﬂ’..h- g
ol mP otriging »e
b I a2 T I N
lsqgOmerdwomwer.
PP e bttt mie J 4
vt n? g Py oy,
N et LY
Yt thpnn $24N 40 S
- H L ST
oo-"#~ .:a:ln\'.i-
e T I
av

L4
’
~
c
o
>
3

Tk

‘
‘
!
4

e ¥
»

s
Ta

Wetisst

>
©

>

N

"~ o -
{ '#:;‘.020

p7s

PR
)

Toe’s

-
«pa of
- "
e 1 By p f wr 3 b ()
;‘ v‘:-%-l ?ﬁ.: . -::
e ¥, -y
X oO.oc -e e =0 N nd
bR S Lhh i 71 e
v!-:c-‘»-'~::i“99 _4.
M - s
'..a:sz:.‘.,ﬁ c!'
BRI AT } AFTCT 11
—btrtmrmrma, B,
.,
Zee
.&H" "y
. e~ . i
*a, \;':'- I
. -0’8" o *hy
1% 1:
0 T o
> S .
" A e 2t ) ™
a8 ..'-,-*.'v.' P
vyt AT e’
a“ ES e ) at
o Y i
"’a "’:,‘: ‘y
=y v Yo v,
44

T

rhd
Paes

Lhuda FA R Y
'b"as’.-ul‘ amt
ZATT At g%,
MO o TR 1S
O /" R:o® 0T 4:F8a

L
-

e :.
T
. o’o
. Jc!“
d .
iy L
:"U* Im

4
»

e
4
x
)

-
11,\:

RIS R R B RSRIAR

>

S

*»

1
v

A e b o
.-.dtg-l.-ﬁu..' ] -
Ll il e d 1Ay &

it e i dd &
TEAnt 4

.'ql

» .
i
X
f\

i

ed
I3

T AL
e

2,

3

*
-

¢t
IREE

- >
15228
e braptiativ
L]

¢
)
e g

:

we.vg ¢t
S

is
"L
-

-

1°7
4

'{&'
s‘

R sl Li
:t agh T aag

4

2}

13/24

PCT/US2005/032654




PCT/US2005/032654

CA 02580471 2007-03-14

11

..a;,,..n../
L
35

1

* +
AR M AL LS

K,

S5
:.. - Iw
Y -
*
*
4
]
L 3
*
-»
-

¥

-
r
»>

a
>
L J
. |
. . %
A "
i, :
e |
ifer .
als v -
You uw-éuc ca.
W -
bt :
7.?.Wu0. H
T re e -
0- .Om [ ] .l
ST ;
Rinets! N
N ps
3133+ Y
0&. w“.'o 2 n
15703 o * e .
- ’ . L * L]
*

-

\mﬂ\f
L4
e
e @
[]
| ]

* * o »> * & ¢

. ] —a ral e rhe e t.lbyl‘(’.\oCLO‘o‘ apastoeonght bPIQOr ooona»uol

natdsau l Aamar dgavgmg Aty sy 0.0 vaLe l.c.ll!.&oﬁl P. - . . éu - hy *
> o

-:'im

[ ] .o .
n - Ot'.-a AN gt REk = gEadw Sxpas Sae * ~ [ . i o . " ’ ) LV T LY . e * . »?
-M-M L - e.. .._.- aﬁv .0...- R . .o‘m-\r...:.il_cou-»o.....vp:\.. (Mmm.‘...n o AT . "Iz .-!:Mih..hm.!.wﬁtuuw ﬁ.n.?ro.‘dan.
. e o . p ) el .qO’...b- = - ; el h_- y 2y o 2t b (P AL BRI n
P L4 TR . [/ [ N4nid : 2Ny ILLY: A e Sy oA Tv . Bt oﬂ\m.\.ic aﬁ’.ﬂ-akul
~.9 . .. v - - \.NO\- : b Vlaa‘..\ ")v a R 1 i | ﬂt va ‘cuv "0 -IWMQ-I Mnl o # ﬁ\ wh f e gav et o
oﬂﬁ\ L) -&.00. - - * * ", \.cht '-N QKIQW\DDIQ Nw WWB“W\QQ l‘rou - M 0.0&.. “l Mi 0’ 4 i H % ” * »s
wqh .\M\Q" ad v *
# lnc ™ . -
v
&leﬂﬂ" +* -e . .
A.J..MM l.l v - e o
CA-“ ’“.. * - ‘ Py
._WOM“-H- * L) ¢ * * ® =
~ . ‘ - = ve Y 1 }'\.‘- > aﬁ\b 5\‘“\‘ \. In.\.m e
uu M-u"u - - » . * « * o -m .-vfhm.w..:. .ﬁ..ﬁw -w“Nqo.h\\. 4\«\. ..41 -.?J?. A\\\Jaﬂnt ’ ~0~0 uMM%umMm .o.ﬁﬁih.«c ?..wh - #34 _- ommwm.mﬂ w \hus an.wo.-\( ot LA i Jow. ALK ~€1 ...JMI A
W\ Vol v & - RN ERY CI! o * 4 > b2 ..u i var -k . ll“.- -L“unn YT .
“? Mﬂnn * ‘e apuutocﬂs 'Noo ”0- toulpﬂo -v" .vooosl ovoooooaoo”n"o- o-nM YIv spnan an e ooa.uorauo Sh 000 PurepPueT et va t-ooo -Q--aoboao cas w -vcooo..u ctt. Utt el
h }¢ - 'a'i " atTe ra¥ » al B " 4.8, “nl . eb, b u v .

:ov_'/"

>
"’ 3
CLVOV S 1

et
€,
v &
praet v i .- . - °
‘s LA ° - - -
(I -s .v- . . * . .
- ‘e . a -
cw«&cqo [ . . v - « . at® ° . *y -
“A auouou - . v . - °
- -
fd/&uc - . . . - .
» e * .
a\ M a * Py - ¢ -
. - -
ﬁ o "y .. Cc - L g * [ ] * . -
o2 € f an - - a - . - a" . * -
AL - a - <" a - .
Ler® * . " . - * * -
‘.N“Qo * . - - " -
. - - . * @
* h - » L ]
"y -
oy b > -l . @ ® .
M t % 0. ‘t . a L . - - - aa " - P .
s lm - - » -
NA . ] * o 0 .
w. .

1

14/24

WO 2006/033905

Fig. 15



FIG. 16
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