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(54) Title: MULTI-CHAMBER CONTAINER SYSTEM FOR STORING AND MIXING LIQUIDS

(57) Abstract: The present disclosure is drawn to a
multi-component container system and associated
methods of use. The system includes a first chamber
configured to hold a first liquid and which has at least
one opening and a second chamber and a second
chamber configured to hold a second liquid and hav-
ing at least one opening. The at least one opening on
the second chamber is capable of being operably con-
nected to the at least one opening of the first chamber
and the second chamber can be smaller relative to the
first chamber. In a first configuration the second
chamber can be removably disposed within the first
chamber. In a second configuration the second cham-
ber can be external to the first chamber and opening of
the second chamber is operably connected with the
opening of the first chamber such that the second lig-
uid is allowed to contact the first liquid.
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MULTI-CHAMBER CONTAINER SYSTEM FOR
STORING AND MIXING LIQUIDS

BACKGROUND

Many compositions are made of two or more components which are not
mixed together until shortly before use of the compositions. For example, some
disinfectant or cleaning compositions include two or more components. In many
such cases, at least one of the components can have a reduced chemical
stability when diluted or some other reduced shelf-life once combined into the
final compositions. Therefore, it can be beneficial to package some compositions
as separate components in multi-component systems which can be combined
shortly before use. Typically, individual components in a multi-component
system are packaged at higher concentration, and then are combined in a final
combined composition. Unfortunately, for some compositions, increased
concentrations of certain components can render the component hazardous,
thereby requiring increased costs associated with packaging, shipping, and

handling of the hazardous component.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a cross-sectional schematic view of a system in accordance with
the present disclosure, the system being shown in a first configuration.

FIG. 2 is a cross-sectional schematic view of a portion of the system
shown in FIG. 1, except that the system is shown in a second configuration.

FIG. 3Ais an enlarged view of a portion of FIG. 1 in which the system is in
the first configuration, having the second chamber disposed within the first
chamber.

FIG. 3B is an enlarged view of a portion of FIG. 1 showing the at least one

opening of the first chamber having external and internal threading.
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FIG. 4 is a cross-sectional schematic view of a second embodiment of a
system that is in accordance with the present disclosure.
FIG. 5 is an enlarged view of a portion of FIG. 4 showing the system in the

first configuration with the second chamber disposed within the first chamber

DETAILED DESCRIPTION

Reference will now be made to the exemplary embodiments, and specific
language will be used herein to describe the same. It will nevertheless be
understood that no limitation of the scope of the invention is thereby intended.
Alterations and further modifications of the inventive features illustrated herein,
and additional applications of the principles of the inventions as illustrated herein,
which would occur to one skilled in the relevant art and having possession of this
disclosure, are to be considered within the scope of the invention. Itis also to be
understood that the terminology used herein is used for the purpose of describing
particular embodiments only. The terms are not intended to be limiting unless
specified as such.

It must be noted that, as used in this specification and the appended

”

claims, the singular forms “a,” “an,” and “the” include plural referents unless the
content clearly dictates otherwise.

The term “multi-part” when referring to the systems of the present
invention is not limited to systems having only two parts. For example, the
system can have two or more liquids present in a single system.

The term “colloidal transition metals” refers to colloidal particles of
elemental transitional metals or the alloys of such elemental transition metals.
Colloidal transition metals are distinct from salts and oxides of transition metals.
Accordingly, compounds such as silver oxide, silver nitrate, silver chloride, silver
bromide, silver iodide, and the like are not colloidal transition metals under the
present application.

In describing embodiments of the present invention, reference will be
made to “first” or “second” as they relate to chambers, compartments, or liquid
compositions, etc. It is noted that these are merely relative terms, and a chamber

or composition described or shown as a “first” chamber or composition could just
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as easily be referred to a “second” chamber or composition, and such description
is implicitly included herein.

Discussion of liquids or fluids herein does not require that each component
be completely liquid. For example, a liquid or fluid can be a solution or even a
suspension. Thus, a colloidal metal-containing liquid or fluid is considered to be
a liquid or fluid as defined herein.

Concentrations, dimensions, amounts, and other numerical data may be
presented herein in a range format. It is to be understood that such range format
is used merely for convenience and brevity and should be interpreted flexibly to
include not only the numerical values explicitly recited as the limits of the range,
but also to include all the individual numerical values or sub-ranges
encompassed within that range as if each numerical value and sub-range is
explicitly recited. For example, a weight ratio range of about 1 wt% to about 20
wt% should be interpreted to include not only the explicitly recited limits of about
1 wt% and about 20 wt%, but also to include individual weights such as 2 wt%,
11 wt%, 14 wt%, and sub-ranges such as 10 wt% to 20 wt%, 5 wt% to 15 wt%,
etc.

In accordance with these definitions and embodiments of the present
disclosure, a discussion of the various systems and methods is provided
including details associated therewith. This being said, it should be noted that
various embodiments will be discussed as they relate to the systems and
methods. Regardless of the context of the specific details as they are discussed
for any one of these embodiments, it is understood that such discussion relates
to other all other embodiments as well.

Accordingly, the present disclosure is drawn to a multi-chamber container
system for storing and mixing liquids. The system can include a first chamber
configured to hold a first liquid and which has at least one opening and a second
chamber and a second chamber configured to hold a second liquid and having at
least one opening. The at least one opening on the second chamber is capable
of being operably connected to the at least one opening of the first chamber, and
the second chamber can be smaller relative to the first chamber. The system can
have two configurations, a first configuration and a second configuration. In the

first configuration, the second chamber can be removably disposed within the first
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chamber. In the second configuration, the second chamber can at least partially
be external to the first chamber. The at least one opening of the second chamber
in this configuration can be operably connected with the at least one opening of
the first chamber such that the second liquid is allowed to contact the first liquid,
e.g., pour from chamber to chamber in one embodiment.

In another embodiment, the disclosure provides a method of storing,
transporting, and/or mixing multiple liquids to form a mixed liquid composition for
use. The method includes providing a system having a first chamber configured
to contain a first liquid and having at least one opening, and a second chamber
configured to contain a second liquid and having at least one opening which is
capable of being operably connected to the at least one opening of the first
chamber. The second chamber can be smaller relative to the first chamber such
that the second chamber can be enclosed within the first chamber. The system
is provided in a first configuration in which the second chamber is disposed within
the first chamber. The method further includes the step of removing the second
chamber from within the first chamber and placing the system in a second
configuration by operably connecting the at least one opening of the second
chamber to the at least one opening of the first chamber such that the second
chamber is external to the first chamber and the first liquid and the second liquid
can mix together. Lastly, the first liquid and second liquid are allowed to mix in
the first chamber to form a mixed liquid.

FIG. 1 shows a cross-sectional schematic view of one embodiment of a
system of the present disclosure. The system is shown in the first configuration
with the second chamber 20 removably disposed within the first chamber 2. In
the embodiment shown in FIG. 1, the first chamber has an opening 11, which can
be sealed by any mechanism known in the art, including but not limited to
screwed or clamped on caps and lids, corks, stoppers, ruptureable seals or
membranes, or the like. As shown in FIG. 1, in this particular embodiment, the
opening is sealed with a threaded lid 8. FIG. 3B shows an enlarged region of the
opening and the threaded lid of the first chamber of FIG 1. As shown in both
FIGS. 1 and 3B, the opening is externally threaded 6 to receive the internally
threaded lid. When threaded together, the lid can act to seal or close the

opening. The opening also has internal threading 4 and an opening mechanism
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10 which is capable of ripping or opening any seal on the second chamber upon
engagement therewith.

As discussed above, the second chamber 20 of FIG. 1 is shown in the first
configuration being removably disposed within the first chamber 2. FIG. 3A
shows an enlarged region of the second chamber as it relates to the first
chamber in the first configuration of the system. The second chamber has an
opening 15 which is oriented substantially upright and which is sealed with a cap
16. The cap prevents the escape of the second liquid which can be presentin
the second chamber. The cap can be any type of seal or sealing component
known in the art including, but not limited to, lids, corks, stoppers, magnetic heat
seals, combinations thereof, and the like. In one embodiment, the cap can be a
vented cap that acts like a one-way valve allowing for the escape of gas from the
second chamber without allowing for the escape of the liquid in the second
chamber. Vented caps are known and available in the art. Examples of
commercially available vented caps can include those made and sold by
Performance Systematic Inc such as the Circumvent © and Airfoil® vented liner
systems. Other vented liners systems can also be used. In this embodiment, the
second chamber is held in place with respect to the first chamber by a clip
mechanism 14. However, it is noted that the second chamber can alternatively
be held in place by other mechanisms, such as a housing within the first
chamber. In the embodiment shown in FIGS. 1 and 3A, the clip mechanism 14 is
shown attached to a lid which is screwed onto the first chamber and thereby aids
in forming the first chamber. In other embodiments, the clip mechanism could be
incorporated directly into the external wall of the first chamber.

When a clip mechanism 14 is not used, the second chamber 20 may be
removably disposed and retained in the first configuration within the first chamber
2 by other mechanical means. Generally speaking, any retaining mechanism or
means known in the art can be used so long as the retaining mechanism or
means safely retains the second chamber within the first chamber and, should
there be a leak of the second liquid (or related gas) from the second chamber,
the retaining mechanism allows for the leaked liquid or gas to come into contact
with and/or dissipate into the first liquid present in the first chamber. In one

embodiment, the retaining mechanism can include a mesh, porous or permeable
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retaining compartment that is integrated or operably connected to the wall of the
first chamber.

Prior to dispensing or mixing the first liquid and the second liquid in the
disclosed systems, the second chamber 20 is removed from within the first
chamber 2 and operably connected to the first chamber of the system, thereby
placing the system in the second configuration. FIG 2 shows the same system
as in FIG. 1 except that it is in the second configuration, the second chamber
being external to the first chamber and operably connected to the first chamber.
When in the second configuration, the opening 15 of the second chamber can be
operably connected to the opening 11 of the first chamber. In one embodiment,
such as shown in FIG. 1 and the enlargement in FIG. 3B, the opening of the first
chamber can be internally threaded 4. The internal threading can correspond to
or mate with external threading 18 on the opening of the second chamber,
thereby allowing for the two chambers to become operably connected by
screwing the opening of the second chamber into the opening of the first
chamber. Other connection mechanisms can also be used to operably connect
the second chamber and the first chamber. For example, in one embodiment,
the opening of the second chamber can have a plurality of external tabs which,
when paired with corresponding slots in the opening in the first chamber, form a
locking mechanism, thereby operably connecting the second chamber and the
first chamber. Other methods of operably connecting the two chambers can also
be used.

When the second chamber 20 is operably connected to the first chamber 2
via the openings of the two chambers, the connection allows for contacting of the
first liquid and the second liquid. In one embodiment, the opening 15 of the
second chamber can be sealed with a cap 16 that is rupturable. The cap over
the opening in the second chamber can be ruptured as the second chamber is
operably connected, e.g. screwed, into the opening of the first chamber and the
cap encounters an opening mechanism 10, which can be present in the opening
11 of the first chamber. The opening mechanism can be a single or plurality of
tooth-like protrusions or it can take any other shape or size so long as they are
effective in ripping, tearing or otherwise opening the seal over the opening of the

second chamber as the second chamber is operably connected into the opening
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of the first chamber. The opening mechanism can be particularly advantageous
when the liquid present in the second chamber is a dangerous or hazardous
liquid. For example, if the liquid in the second container is a concentrated acid,
the user does not need to be exposed to the concentrated acid in order to
facilitate the mixing of the acid with the liquid in the first chamber. When the
second chamber is screwed into the first chamber, such as shown in FIG. 2, the
fluid within the second chamber is only exposed to an external environment when
the opening mechanism opens the seal on the second chamber inside the
threaded opening of the first chamber.

FIG. 4 shows another embodiment of the system of the present invention.
Unlike the embodiment shown in FIG. 1, the system shown in FIG. 4 shows a
second chamber 22 of a different configuration being removeably disposed within
the first chamber 36 through the same opening 23 in the first chamber to which
the second chamber can be operably connected. As shown in FIG. 4, the system
is in the first configuration, i.e. the second chamber enclosed within the first
chamber. The second chamber can be retained in place within the first chamber
by a retaining collar 34 which prevents the second chamber from falling to the
bottom of the first chamber. FIG. 5 shows an enlarged portion of FIG. 4,
specifically the second chamber being removeably disposed within the first
chamber.

As with the above described embodiments, the system shown in FIG. 4
can have a second configuration (not shown) in which the second chamber is
removed from within the first chamber and then operably connected to the
opening 23 of the first chamber by a connection mechanism such as those
discussed above. The system shown in FIG. 4 and enlarged in FIG. 5 shows the
opening 29 on the second chamber 22 having external threading 32 and being
sealed with a seal so as to prevent the escape of the fluid held therein. The
opening of the first chamber has internal threading 24 which corresponds or
mates with the external threading of the second chamber. In order to place the
system of FIG. 4 in the second configuration, the user could remove the cap 28
from the opening of the first chamber, remove the second chamber from the first
chamber, remove the retaining collar 34 (either by snapping it off or by sliding it

off along the bottom of the second chamber), and inverting the second chamber
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with respect to the first chamber. Once inverted, the second chamber could be
operably connected by a connecting mechanism to the first chamber by the
openings in each chamber. Although not shown, the system of FIG. 4 could also
include the an opening mechanism, such as the tooth-like protrusions shown in
FIG. 1, which act to cut or tear open the cap 30 on the second chamber when it is
operable connected to the first chamber.

The systems and methods of the present invention can be used with any
multi-part liquid composition or system. The systems are particularly
advantageous for multi-part compositions which have limited or shortened
stabilities, shelf-lives, or functional time periods once combined. As such, in one
aspect of the present invention, the step of operably connecting the second
chamber and the first chamber can be performed shortly before dispensing the
mixed liquids from the first chamber. An example of a multi-part system which
can be used herein is a multi-part disinfectant composition which, in its final form,
can include a composition including an amount of a transition metal, e.g. a
colloidal or ionic transition metal, and a peroxygen, e.g., peracids and/or
peroxides. The composition could also include other ingredients such as
alcohols or other organic co-solvents, or even dispersed particles, such as
colloidal metals.

The above described disinfectant system can be effectively used to
provide disinfection of a wide variety of surfaces. However, the peracid
component of the composition can have a limited shelf-life, particularly at
concentrations that are relatively low. As such, the system of the present
invention provides an effective means for safely packaging, handling, shipping,
storing, and ultimately mixing such a composition in a two-component format until
shortly before use. For example, the above described disinfectant composition
could be packaged into a system of the present invention such that an aqueous
vehicle, including a transition metal (ionic or colloidal) component and/or alcohol
or possibly other organic components are placed in the larger first chamber of the
system, while a concentrated, and thereby more stable, peracid liquid is placed in
the smaller second chamber. By maintaining a somewhat elevated concentration
of peracid in the liquid of the second chamber, the peracid has an enhanced

stability, and therefore a longer shelf-life. Further, the system of the present
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invention provides for a safe means for packaging such individually separated
compositions. Typically, solutions having elevated peracid concentrations are
viewed as being hazardous, and therefore, difficult to ship and sell to the public.
The system of the present disclosure would allow for the peracid liquid of the
system to be packaged within the second chamber and enclosed within the first
chamber for safety. Such a configuration makes the system more safely shipped
and stored because any leak from the second chamber would be retained within
the first chamber and safely dispersed and neutralized into the first liquid present
in the first chamber.

Specific details of one specific type of composition which can be used in
the systems of the present inventions are described in U.S. Patent Application

Serial No. 11/514,721, which is incorporated herein by reference.
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CLAIMS

What Is Claimed Is:

1. A multi-chamber container system for storing and mixing liquids,
comprising:

a first chamber configured to contain a first liquid composition and having
at least one opening, and

a second chamber configured to contain a second liquid composition and
having at least one opening which is capable of being operably connected to the
at least one opening of the first chamber, said second chamber being smaller
relative to the first chamber,

wherein said system has a first configuration in which the second chamber
is removably disposed within the first chamber and a second configuration in
which the second chamber is external to the first chamber and the at least one
opening of the second chamber is operably connected with the at least one
opening of the first chamber such that the second liquid is allowed to contact the
first liquid.

2. A system as in claim 1, wherein the at least one opening of the first

chamber includes external threading onto which a threaded cap may be attached.

3. A system as in claim 1, wherein the at least one opening of the second
chamber and the at least one opening of the first chamber each include a
connecting mechanism for operably connecting the second chamber to the first

chamber.

4. A system as in claim 3, wherein the connecting mechanism of the at

least one opening of the second chamber includes external threading.

5. A system as in claim 4, wherein the connecting mechanism of the at
least one opening of the first chamber includes internal threading and the internal

threading of the at least one opening of the first chamber mates with the external

10
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threading of the at least one opening of the second chamber when the system is
in the second configuration.

6. A system as in claim 5, wherein the second chamber is operably
connected to the first chamber by screwing the at least one opening of the
second chamber into the internal threads of the at least one opening of the first
chamber.

7. A system as in claim 3, wherein the at least one opening of the second
chamber is sealed with a cap to retain the second liquid composition in the

second container.

8. A system as in claim 7, wherein the cap which seals the at least one

opening of the second chamber is a vented cap.

9. A system as in claim 7, wherein the cap which seals the at least one
opening of the second chamber allows for release of head gas from the second
chamber into the first chamber when the system is in the first configuration.

10. A system as in claim 7, wherein the at least one opening of the first
chamber includes an opening mechanism which is opens the cap on the at least
one opening of the second chamber when the second chamber is screwed into
the at least one opening of the first chamber.

11. A system as in claim 10, wherein the opening mechanism is a plurality
of tooth-like protrusions which cut the cap which seals the at least one opening of
the second chamber.

12. A system as in claim 1, wherein the second chamber is disposed

within the first chamber such that the at least one opening of the second chamber

is uprightly oriented with respect to the first chamber.

11
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13. A system as in claim 1, wherein when the system is in the first
configuration the second chamber is removably disposed by a retaining

mechanism within the first chamber.

14. A system as in claim 13, wherein the retaining mechanism is a clip

into which the second chamber can be placed.

15. A system as in claim 1, wherein the first chamber has a first and a
second opening and the second chamber is disposed within the second opening
when the system is in the first configuration and is operably attached to the first

opening in the first configuration.

16. A system as in claim 1, wherein, the first liquid composition includes

an alcohol.

17. A system as in claim 1, wherein the first liquid composition includes a

transition metal.

18. A system as in claim 17, wherein the transition metal is colloidal silver.

19. A system as in claim 1, wherein the second liquid composition

includes a peracid.

20. A method of storing, transporting and mixing multiple liquids to form a
mixed liquid composition for use, comprising:

providing a system having a first chamber configured to contain a first
liquid and having at least one opening, and a second chamber configured to
contain a second liquid and having at least one opening which is capable of being
operably connected to the at least one opening of the first chamber, said second
chamber being smaller relative to the first chamber such that the second
chamber can be enclosed within the first chamber, wherein said system is in a
first configuration in which the second chamber is disposed within the first

chamber;

12
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removing the second chamber from within the first chamber;

placing the system in a second configuration by operably connecting the at
least one opening of the second chamber to the at least one opening of the first
chamber such that the second chamber is external to the first chamber and the
first liquid and the second liquid can mix together;

allowing the first liquid and the second liquid to mix in the first chamber to

form a mixed liquid.

21. A method as in claim 20, wherein the at least one opening of the first

chamber includes external threading onto which a threaded cap may be attached.

22. A method as in claim 20, wherein the at least one opening of the
second chamber and the at least one opening of the first chamber each include a
connecting mechanism for operably connecting the second chamber to the first

chamber.

23. A method as in claim 22, wherein the connecting mechanism of the at

least one opening of the second chamber includes external threading.

24. A method as in claim 22, wherein the connecting mechanism of the at
least one opening of the first chamber includes internal threading and the internal
threading of the at least one opening of the first chamber mates with the external
threading of the at least one opening of the second chamber when the system is

in the second configuration.

25. A method as in claim 24, wherein the second chamber is operably
connected to the first chamber by screwing the at least one opening of the
second chamber into the internal threads of the at least one opening of the first

chamber.

13
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26. A method as in claim 24, wherein the at least one opening of the
second chamber is sealed with a cap to retain the second liquid composition in

the second container.

27. A method as in claim 26, wherein the cap which seals the at least one

opening of the second chamber is a vented cap.

28. A method as in claim 26, wherein the cap which seals the at least one
opening of the second chamber allows for release of head gas from the second

chamber into the first chamber when the system is in the first configuration.

29. A method as in claim 26, wherein the at least one opening of the first
chamber includes an opening mechanism which is opens the cap on the at least
one opening of the second chamber when the second chamber is screwed into

the at least one opening of the first chamber.

30. A method as in claim 29, wherein the opening mechanism is a
plurality of mechanical teeth which cuts the cap which seals the at least one

opening of the second chamber.

31. A method as in claim 20, wherein the second chamber is disposed
within the first chamber such that the at least one opening of the second chamber

is uprightly oriented with respect to the first chamber.

32. A method as in claim 20, wherein when the system is in the first
configuration the second chamber is removably disposed by a retaining

mechanism within the first chamber.

33. A method as in claim 20, wherein the retaining mechanism is a clip
into which the second chamber can be placed.

34. A method as in claim 20, wherein the first chamber has a first and a

second opening and the second chamber is disposed within the second opening

14
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when the system is in the first configuration and is operably attached to the first

opening in the first configuration.

35. A method as in claim 20, wherein, the first liquid composition includes
5 an alcohol.

36. A method as in claim 20, wherein the first liquid composition includes

a transition metal.

10 37. A method as in claim 36, wherein the transition metal is colloidal

silver.
38. A method as in claim 20, wherein the second liquid composition

includes a peracid.
15

15



WO 2010/056881 PCT/US2009/064233

1/5

FIG. 1



WO 2010/056881 PCT/US2009/064233

2/5
8 20
10
18
6 12
ﬁ S
4

FIG. 2



WO 2010/056881 PCT/US2009/064233

3/5

15

FIG. 3A
11

FIG. 3B



WO 2010/056881 PCT/US2009/064233

4/5

FIG. 4



WO 2010/056881 PCT/US2009/064233

5/5

23

22

FIG. 5



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2009/064233

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - B65D 25/08 (2010.01)
USPC - 222/129

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

B.  FIELDS SEARCHED

IPC(8) - B65D 25/08; B67D 5/56 (2010.01)
USPC - 206/222; 222/129

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields sea[.c’bgd

MicroPatent, Freepatentsonline, Google, Google Patents

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2006/0289316 A1 (HENRY) 28 December 2006 (28.12.2006) entire document 1-38

Y US 2007/0215496 A1 (SCARBOROUGH) 20 September 2007 (20.09.2007) entire document 1-38

Y US 2008/0000931 A1 (TICHY et al) 03 January 2008 (03.01.2008) entire document 16-19, 35-38

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

[

hd Special categories of cited documents:

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

“E” earlier application or patent but published on or afier the international
filing date

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

“0” document referring to an oral disclosure, use, exhibition or other
means

“P*  document published prior to the international filing date but later than

the priority date claimed

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

w

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

ax

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

wyn

“&” document member of the same patent family

Date of the actual completion of the international search

07 February 2010

Date of mailing of the international search report

01 MAR 2010

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Authorized officer:
Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report

