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REINFORCEMENT FOR DOOR PANEL OPENING
Technical Field

[001] The present teachings relate generally to a reinforcing member for reinforcing an

area surrounding an opening in a transportation vehicle door panel.

Background
[002] The transportation industry continues to require light-weighting efforts leading to

the use of thinner materials that are more easily damaged and/or deformed. As a result,
new methods and devices have been developed to reinforce these thin gauge, lightweight
materials, especially in localized areas where stresses may be increased. Thin gauge
metallic panels provide additional challenges in that many solutions for reinforcing the
panels will result in undesirable read-through to the opposing surface of the panel.

[003] It would therefore be desirable to provide structures for reinforcing thin gauge
materials at locations where there may be openings for receiving inserts (e.g., door or
tailgate handles) or at other areas on the panel that may be subject to increased stress
as compared to surrounding areas. There is thus a need for improved means of
reinforcing localized areas of a thing gauge material while avoiding read-through on the

reinforced panel.

Summary of the Invention

[004] In a first aspect the present teachings contemplate a reinforcement assembly
comprising a carrier including one or more openings for receiving one or more tabs, a rim
portion for receiving an adhesive, the rim portion surrounding a central opening portion,
and a plurality of apertures located in the rim portion, the apertures adapted for receiving
the adhesive.

[005] The tabs may be located in an opening in a panel section. The rim portion may
completely circumscribe the central opening portion of the carrier. The one or more
openings may be located on extended sections that extend inward into the central

opening portion. The adhesive may be located onto a first surface of the carrier and the
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adhesive flows through the plurality of apertures when the adhesive is applied to the first
surface.

[006] The carrier may completely circumscribe an opening in a panel. The shape of the
central opening portion may substantially corresponds to the shape of an opening in a
panel. A largest diameter of the central opening portion may be larger than a largest
diameter of an opening in a panel, but smaller than a largest diameter of the rim portion.
A panel may receive the carrier and may include one or more tabs that are located into
the one or more openings of the carrier. A panel may receive the carrier and may include
one or more tabs that are located into the one or more openings of the carrier and each
tab may be rotated toward the panel to assist securing the carrier in place.

[007] The adhesive may be an activatable adhesive that activates upon exposure to a
stimulus. The adhesive may be a structural adhesive material. The rim portion may be
substantially rectangular or substantially elliptical in shape. Each of the plurality of
apertures may be identical in shape and size. The plurality of apertures may vary in shape
and size. The adhesive may have a green state viscosity so that it is resistant to flow
when located within the plurality of apertures and prior to activation. The rim portion may
include a first surface that may be substantially covered by the adhesive. The apertures
may be shaped to hold the adhesive in contact with the first surface of the rim portion.
The first surface of the rim portion may be located adjacent a panel so that the adhesive
lies in direct planar contact with the panel.

[008] The carrier may comprise an aluminum material. The adhesive may be
overmolded onto the carrier. The adhesive may be dry to the touch. The adhesive may
expand upon activation. The carrier may be a metal stamping. The carrier may be a metal
stamping and the adhesive may be an overmolded epoxy-based adhesive. The
reinforcement may be located adjacent an opening in a panel that receives a door handle.
[009] The teachings herein further provide for a method of forming a panel reinforcer
comprising stamping a metal part to include a central opening and a rim portion, locating
a plurality of apertures in the rim portion, and overmolding an adhesive onto a first surface
of the rim portion so that adhesive contacts the plurality of apertures.

[0010] The teachings herein also provide for a method for reinforcing a panel comprising

stamping a metal part to include a central opening and a rim portion, locating a plurality
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of apertures in the rim portion, overmolding an adhesive onto a first surface of the rim
portion so that adhesive contacts the plurality of apertures, forming a panel opening on
the panel, locating the central opening about the panel opening so that the rim portion
substantially surrounds the panel opening and the adhesive lies in direct contact with the
panel, and optionally activating the adhesive to expand and/or cure.

[0011] The teachings herein are directed to devices and methods for reinforcing panels,
especially in panel sections that include an opening and are thus particularly susceptible

to weakness and/or damage about the opening.

Description of the Drawings

[0012] Fig. 1 shows a perspective view of a vehicle panel of the prior art.

[0013] Fig. 2 shows a perspective view of an exemplary vehicle panel and opening in
accordance with the present teachings.

[0014] Fig. 3 shows a perspective view of the vehicle panel of Fig. 2 including an
exemplary reinforcement device in accordance with the present teachings.

[0015] Fig. 4 shows a perspective view of the reinforcement device of Fig. 3 in use.
[0016] Fig. 5 shows a perspective view of the reinforcement device shown prior to
attachment to a vehicle panel.

[0017] Figs. 6A and 6B show opposing surfaces of the reinforcement device of Fig. 5.
[0018] Figs. 7A and 7B shows opposing views of a vehicle panel including the

reinforcement device of Fig. 5.

Detailed Description

[0019] The explanations and illustrations presented herein are intended to acquaint others
skilled in the art with the invention, its principles, and its practical application. The specific
embodiments of the present invention as set forth are not intended as being exhaustive
or limiting of the invention. The scope of the invention should be determined with
reference to the appended claims, along with the full scope of equivalents to which such
claims are entitled. The disclosures of all articles and references, including patent

applications and publications, are incorporated by reference for all purposes. Other
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combinations are also possible as will be gleaned from the following claims, which are
also hereby incorporated by reference into this written description.

[0020] This application claims the benefit of the filing date of U.S. Provisional Application
No. 62/612,950, filed January 2, 2018, the entirety of the contents of that application being
hereby incorporated by reference for all purposes.

[0021] The reinforcement assembly described herein includes a carrier, one or more
connection means for fastening the reinforcement to a panel, and a plurality of apertures
for receiving an adhesive. The carrier may include a rim portion for receiving the adhesive,
the rim portion surrounding a central opening portion in the reinforcement device.

[0022] The connection means may be formed by any mechanical fastening means. The
connection means may comprise one or more openings for receiving one or more tabs
located about an opening in a panel. The connection means may be located on extended
sections that extend inward into the central opening portion. The adhesive may be located
onto one or more surfaces of the carrier. The adhesive may be located only on a first
surface of the carrier and the adhesive flows through the plurality of apertures when the
adhesive is applied to the first surface.

[0023] Formation of the materials of the present teachings may include a variety of
processing steps depending on the desired configuration of the materials. Various
processes such as molding (e.g., compression, injection or other molding), extrusion or
the like may be used to form the carrier material and the adhesive. The carrier and
adhesive may be formed from a multi-shot injection molding process. The carrier may be
a stamping and the adhesive may be overmolded onto the stamping.

[0024] The size and shape of the reinforcement assembly may depend upon the desired
location of the device on a panel. The rim portion of the reinforcement assembly may be
shaped so that it fits within a desired area of reinforcement. The rim portion may be sized
so that it is complementary in shape to an opening in a panel. The rim portion may have
a largest diameter or largest length that is larger than the largest diameter or largest length
of an opening in a panel.

[0025] The tabs may be located in an opening in a panel section. The tabs may be present
for engaging a reinforcement as described herein. One or more tabs may be present for

connecting to an additional vehicle component. The tabs may be substantially solid or
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may include one or more openings. The tabs may be integrally formed with the panel.
The tabs may be separately formed from the panel.

[0026] The rim portion may completely circumscribe the central opening portion of the
carrier. The rim portion may have a substantially consistent width along its entirety. The
width of the rim portion may vary. The rim portion may have a substantially consistent
thickness. The thickness of the rim portion may vary. The rim portion may be substantially
rectangular or substantially elliptical in shape.

[0027] The plurality of apertures may be located along the rim portion. The plurality of
apertures may be formed on extended sections of the rim portion that extend inward into
the central opening portion. The plurality of apertures may have a consistent shape and
size. The plurality of apertures may vary among each aperture. The plurality of apertures
may be stamped in the rim portion. The plurality of apertures may be die cut in the rim
portion. The apertures may be shaped to hold the adhesive in contact with the first surface
of the rim portion.

[0028] The adhesive may be located onto a first surface of the carrier. The adhesive may
flow through the plurality of apertures when the adhesive is applied to the first surface.
The first surface may be located into direct contact with a portion of a panel. The portion
of the panel that contacts the adhesive may be located adjacent and/or substantially
surround an opening in the panel.

[0029] The carrier may be located on the panel such that the central opening of the carrier
completely circumscribes an opening in the panel. The shape of the central opening
portion may substantially corresponds to the shape of an opening in a panel. The
terminating inner edge of the central portion may be located close to the edge of an
opening in a panel in an effort to effectively reinforce the panel at the edge of the opening
(where it is most susceptible to damage). A largest diameter of the central opening portion
may be larger than a largest diameter of an opening in a panel, but smaller than a largest
diameter of the rim portion. The largest diameter of the central opening may be
substantially similar to, or just larger than that of an opening in a panel that is reinforced
by the reinforcement.

[0030] A panel may receive the carrier and may include one or more tabs that are located

into the one or more openings of the carrier. Each tab may be rotated toward the panel
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to assist securing the carrier in place. The panel may include at least two tabs adapted
for engaging the carrier. The panel may include only one tab adapted for engaging the
carrier. The panel may be free of any tabs adapted for engaging the carrier.

[0031] The carrier may comprise a rigid polymeric material. The carrier may comprise a
flat metal sheet. The carrier may comprise an aluminum material. The carrier may be a
metal stamping. The carrier may also include a mesh material. The carrier may include a
variety of other materials such as polymers, elastomers, fibrous materials (e.g., cloth or
woven materials), thermoplastics, plastics, nylon, and combinations thereof. The carrier
may be flexible to allow for bending of the reinforcement assembly to fit a curve of a panel
structure.

[0032] After placement of the reinforcement assembly onto a panel, the adhesive may be
an activatable material that expands, flows, cures or some combination thereof according
to a predetermined set of conditions. For example, exposure to certain levels of heat may
cause the adhesive to expand. The volumetric expansion of the adhesive may vary
depending upon the reinforcement needs of a particular area of a panel. The adhesive
may expand at least about 100% as compared to the unexpanded adhesive in its green
state. The adhesive may expand less than about 2000%. The adhesive may expand at
least about 500%, at least about 1000%, or more. The adhesive may expand less than
about 1000% or even less than about 500%.

[0033] The adhesive may be a resinous generally dry to the touch or tacky and may be
shaped in any form of desired pattern, placement, or thickness, but is preferably of
substantially uniform thickness. Though other heat-activated materials are possible for
the adhesive, a preferred heat activated material is an expandable polymer or plastic, and
preferably one that is foamable. The adhesive may have a green state viscosity so that it
is resistant to flow when located within the plurality of apertures and prior to activation.
[0034] The adhesive may be a heat-cured material. The adhesive material may cure at
room temperature with no additional stimulus. The adhesive material may undergo an
induction cure, a microwave cure, an ultra-violet activated cure, or a moisture cure, any
of which may occur at room temperature or at an elevated temperature. The adhesive
may cure via a redox reaction cure system. The adhesive material may comprise a two-

component cure system wherein cure occurs upon mixing of the two-components.
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Typically, the adhesive material cures at temperatures in the range of about 15°C to about
40°C.

[0035] The adhesive can be formed of other materials provided that the material selected
is heat-activated or otherwise activated by an ambient condition (e.g. moisture, pressure,
time or the like) and cures under appropriate conditions for the selected application. One
such material is the epoxy based resin disclosed in U.S. Patent No. 6,131,897, the
teachings of which are incorporated herein by reference. Some other possible materials
include, but are not limited to, polyolefin materials, copolymers and terpolymers with at
least one monomer type an alpha-olefin, phenol/formaldehyde materials, phenoxy
materials, and polyurethane materials with high glass transition temperatures. Additional
materials may also be used such as those disclosed in U.S. Patent Nos. 5,766,719;
5,755,486; 5,575,526; and 5,932,680, incorporated by reference herein for all purposes.
[0036] In applications where the adhesive is a heat activated material, an important
consideration involved with the selection and formulation of the material is the
temperature at which a material cures and, if expandable, the temperature of expansion.
Typically, the material becomes reactive (cures, expands or both) at higher processing
temperatures, such as those encountered in an automobile assembly plant, when the
material is processed along with the automobile structures at elevated temperatures or at
higher applied energy levels, e.g., during coating (e.g., e-coat, paint or clearcoat) curing
steps. While temperatures encountered in an automobile assembly operation may be in
the range of about 148.89° C to 204.44° C (about 300° F to 400° F) for body shop
applications (e.g., e-coat) and, for paint shop applications, are commonly about 93.33° C
(about 200° F) or slightly higher (e.g., 120° C-150° C).

[0037] The reinforcement assembly of the present teachings may be installed on an
automotive vehicle although it may be employed for other articles of manufacture such as
boats, buildings, furniture, storage containers or the like. The reinforcement may be
located adjacent an opening in a panel that receives a door handle. The reinforcement
assembly may be used to reinforce a variety of components of an automotive vehicle
including, without limitation, body components (e.g., panels), frame components (e.g.,
hydroformed tubes), pillar structures (e.g., A, B, C or D-pillars), bumpers, roofs,

bulkheads, instrument panels, wheel wells, floor pans, door beams, hem flanges, vehicle
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beltline applications, doors, door sills, rockers, decklids, hoods or the like of the
automotive vehicle.

[0038] Figs. 1-7 show an opening in a panel 10, including two tab portions 12a, 12b, as
known in the prior art. The present teachings include the addition of two tab portions 14a,
14b for connecting to the carrier 16 of the present teachings. The carrier 16 includes one
or more extender portions 18a, 18b including an opening that receives the two tab
portions 14a, 14b located on the panel. The carrier 16 is further shown including a plurality
of apertures 20 along a rim portion for receiving an adhesive material 22. The adhesive
22 is shown located onto a first surface of the carrier, but extending into and through the
plurality of apertures 20.

[0039] Any numerical values recited herein include all values from the lower value to the
upper value in increments of one unit provided that there is a separation of at least 2 units
between any lower value and any higher value. As an example, if it is stated that the
amount of a component or a value of a process variable such as, for example,
temperature, pressure, time and the like is, for example, from 1 to 90, preferably from 20
to 80, more preferably from 30 to 70, it is intended that values such as 15 to 85, 22 to 68,
43 to 51, 30 to 32 etc. are expressly enumerated in this specification. For values which
are less than one, one unit is considered to be 0.0001, 0.001, 0.01 or 0.1 as appropriate.
These are only examples of what is specifically intended and all possible combinations of
numerical values between the lowest value and the highest value enumerated are to be
considered to be expressly stated in this application in a similar manner. As can be seen,
the teaching of amounts expressed as "parts by weight" herein also contemplates the
same ranges expressed in terms of percent by weight. Thus, an expression in the Detailed
Description of the Invention of a range in terms of at ""x* parts by weight of the resulting
polymeric blend composition" also contemplates a teaching of ranges of same recited
amount of "x" in percent by weight of the resulting polymeric blend composition."

[0040] Unless otherwise stated, all ranges include both endpoints and all numbers
between the endpoints. The use of "about" or "approximately" in connection with a range
applies to both ends of the range. Thus, "about 20 to 30" is intended to cover "about 20
to about 30", inclusive of at least the specified endpoints.

[0041] The disclosures of all articles and references, including patent applications and
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publications, are incorporated by reference for all purposes. The term "consisting
essentially of' to describe a combination shall include the elements, ingredients,
components or steps identified, and such other elements ingredients, components or
steps that do not materially affect the basic and novel characteristics of the combination.
The use of the terms "comprising" or "including" to describe combinations of elements,
ingredients, components or steps herein also contemplates embodiments that consist
essentially of the elements, ingredients, components or steps. By use of the term “may”
herein, it is intended that any described attributes that “may” be included are optional.
[0042] Plural elements, ingredients, components or steps can be provided by a single
integrated element, ingredient, component or step. Alternatively, a single integrated
element, ingredient, component or step might be divided into separate plural elements,
ingredients, components or steps. The disclosure of "a" or "one" to describe an element,
ingredient, component or step is not intended to foreclose additional elements,
ingredients, components or steps.

[0043] It is understood that the above description is intended to be illustrative and not
restrictive. Many embodiments as well as many applications besides the examples
provided will be apparent to those of skill in the art upon reading the above description.
The scope of the invention should, therefore, be determined not with reference to the
above description, but should instead be determined with reference to the appended
claims, along with the full scope of equivalents to which such claims are entitled. The
disclosures of all articles and references, including patent applications and publications,
are incorporated by reference for all purposes. The omission in the following claims of
any aspect of subject matter that is disclosed herein is not a disclaimer of such subject
matter, nor should it be regarded that the inventors did not consider such subject matter

to be part of the disclosed inventive subject matter.
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CLAIMS

Claim 1: A reinforcement assembly comprising:
a carrier including:
a) one or more openings for receiving one or more tabs;
b) a rim portion for receiving an adhesive, the rim portion surrounding a central
opening portion;
c) a plurality of apertures located in the rim portion, the apertures adapted for

receiving the adhesive.

Claim 2: The reinforcement of claim 1, wherein the tabs are located in an opening in

a panel section.

Claim 3: The reinforcement of claim 1 or 2, wherein the rim portion completely

circumscribes the central opening portion of the carrier.

Claim 4: The reinforcement of any of claims 1 through 3, wherein the one or more
openings are located on extended sections that extend inward into the central opening

portion.
Claim 5: The reinforcement of any of claims 1 through 4, wherein the adhesive is
located onto a first surface of the carrier and the adhesive flows through the plurality of

apertures when the adhesive is applied to the first surface.

Claim 6: The reinforcement of any of claims 1 through 5, wherein the carrier

completely circumscribes an opening in a panel.

Claim 7: The reinforcement of any of claims 1 through 6, wherein the shape of the

central opening portion substantially corresponds to the shape of an opening in a panel.

10
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Claim 8: The reinforcement of any of claims 1 through 7, wherein a largest diameter
of the central opening portion is larger than a largest diameter of an opening in a panel,

but smaller than a largest diameter of the rim portion.

Claim 9: The reinforcement of any of claims 1 through 8, wherein a panel receives
the carrier and includes one or more tabs that are located into the one or more openings

of the carrier.

Claim 10: The reinforcement of any of claims 1 through 8, wherein a panel receives
the carrier and includes one or more tabs that are located into the one or more openings
of the carrier and each tab is rotated toward the panel to assist securing the carrier in

place.

Claim 11: The reinforcement of any of claims 1 through 10, wherein the adhesive is

an activatable adhesive that activates upon exposure to a stimulus.

Claim 12: The reinforcement of any of claims 1 through 11, wherein the adhesive is a

structural adhesive material.

Claim 13: The reinforcement of any of claims 1 through 12, wherein the rim portion is

substantially rectangular or substantially elliptical in shape.

Claim 14: The reinforcement of any of claims 1 through 13, wherein each of the

plurality of apertures is identical in shape and size.

Claim 15: The reinforcement of any of claims 1 through 14, wherein the plurality of

apertures vary in shape and size.

Claim 16: The reinforcement of any of claims 1 through 15, wherein the adhesive has
a green state viscosity so that it is resistant to flow when located within the plurality of

apertures and prior to activation.

11
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Claim 17: The reinforcement of any of claims 1 through 16, wherein the rim portion

includes a first surface that is substantially covered by the adhesive.

Claim 18: The reinforcement of any of claims 1 through 17, wherein the apertures are

shaped to hold the adhesive in contact with the first surface of the rim portion.

Claim 19: The reinforcement of any of claims 1 through 18, wherein the first surface
of the rim portion is located adjacent a panel so that the adhesive lies in direct planar

contact with the panel.

Claim 20: The reinforcement of any of claims 1 through 19, wherein the carrier

comprises an aluminum material.

Claim 21: The reinforcement of any of claims 1 through 20, wherein the adhesive is

overmolded onto the carrier.

Claim 22: The reinforcement of any of claims 1 through 21, wherein the adhesive is

dry to the touch.

Claim 23: The reinforcement of any of claims 1 through 22, wherein the adhesive

expands upon activation.

Claim 24: The reinforcement of any of claims 1 through 23, wherein the carrier is a

metal stamping.

Claim 25: The reinforcement of any of claims 1 through 24, wherein the carrier is a

metal stamping and the adhesive is an overmolded epoxy-based adhesive.

Claim 26: The reinforcement of any of claims 1 through 25, wherein the reinforcement

is located adjacent an opening in a panel that receives a door handle.

12
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Claim 27: A method of forming a panel reinforcer comprising:
stamping a metal part to include a central opening and a rim portion;
locating a plurality of apertures in the rim portion;
overmolding an adhesive onto a first surface of the rim portion so that adhesive

contacts the plurality of apertures.

Claim 28: A method for reinforcing a panel comprising:

stamping a metal part to include a central opening and a rim portion;

locating a plurality of apertures in the rim portion;

overmolding an adhesive onto a first surface of the rim portion so that adhesive
contacts the plurality of apertures;

forming a panel opening on the panel;

locating the central opening about the panel opening so that the rim portion
substantially surrounds the panel opening and the adhesive lies in direct contact with the
panel;

optionally activating the adhesive to expand and/or cure.

13



1/4

Fig-1
PRIOR ART




PCT/US2019/012027

WO 2019/136048

2/4




WO 2019/136048 PCT/US2019/012027
3/4

©
22
20
©
22
N

© ©
Fig-6A
133@
18b\@
Fig-6B

©
18a
18b
©




PCT/US2019/012027

WO 2019/136048

4/4

N

LN

%l

.
el

A
O
N

£
—

(it

[

/[ f
U2

Kl

Zaatp R

3
O~ A
/N
) 2
|

Fig-7B




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2019/012027

A. CLASSIFICATION OF SUBJECT MATTER

INV. B60J5/04
ADD.

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B60J EO5B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

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

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 5 439 260 A (WEINERMAN LEE S [US] ET 1-3,6,
AL) 8 August 1995 (1995-08-08) 13-15,
20,24,26
Y columns 7, 8 5,11,12,
column 12, line 59 - column 13, line 18 16-19,
claim 11 21-23,
figures 1, 14 25,27,28
A 4,7-10

Y US 2012/039665 Al (RICHARDSON HENRY E [US] 5,11,12,
ET AL) 16 February 2012 (2012-02-16) 16-19,
21-23,
25,27,28
paragraphs [0005] - [0009]
figures 1 - 4

Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents : . . . . L
"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

°ited.t°| establish the pul_r;_licdation date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

19 March 2019 27/03/2019

Name and mailing address of the ISA/ Authorized officer
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, . }
éx%mq&smsme Gatti, Davide

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2019/012027

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

US 2008/211258 Al (JENKS DANIEL EDWARD
[US] ET AL) 4 September 2008 (2008-09-04)
paragraphs [0012] - [0022]

figures 1 - 5

1,4,7-10

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2019/012027
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 5439260 A 08-08-1995 US 5439260 A 08-08-1995
us 5564295 A 15-10-1996
US 2012039665 Al 16-02-2012 BR 112012029604 A2 02-08-2016
CA 2800210 Al 24-11-2011
CN 103025498 A 03-04-2013
EP 2571665 Al 27-03-2013
JP 2013530271 A 25-07-2013
KR 20130089155 A 09-08-2013
US 2012039665 Al 16-02-2012
US 2016136852 Al 19-05-2016
US 2018050474 Al 22-02-2018
WO 2011146793 Al 24-11-2011
US 2008211258 Al 04-09-2008  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	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 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

