Développement économique Canada

Office de la Propriété Intellectuelle du Canada

I*I Innovation, Sciences et

Innovation, Science and CA 3120637 A1 2020/05/28

Economic Development Canada

Canadian Intellectual Property Office (21) 3 120 637
12 DEMANDE DE BREVET CANADIEN

CANADIAN PATENT APPLICATION
(13 A1

(86) Date de dépo6t PCT/PCT Filing Date: 2019/11/20

(87) Date publication PCT/PCT Publication Date: 2020/05/28
(85) Entrée phase nationale/National Entry: 2021/05/19
(86) N° demande PCT/PCT Application No.: US 2019/062382

(51) CLInt./Int.Cl. A67M 25/00(2006.01),
A61M 27/00(2006.01)

(71) Demandeur/Applicant:
HOLLISTER INCORPORATED, US

(72) Inventeurs/Inventors:

(87) N° publication PCT/PCT Publication No.: 2020/106822 MURRAY, MICHAEL G., US;

(30) Priorité/Priority: 2018/11/21 (US62/770,342)

O'FLYNN, PADRAIG M., US
(74) Agent: BORDEN LADNER GERVAIS LLP

(54) Titre : EMBALLAGE DE DISPOSITIF MEDICAL
(54) Title: MEDICAL DEVICE PACKAGE

(57) Abrégé/Abstract:

A package (10, 34) having an opening tab (26, 48) that extends beyond the perimeter of the package.

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191




w0 20207106822 A1 |0 0000 KOO O 0

CA 03120637 2021-05-19

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

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
28 May 2020 (28.05.2020)

(10) International Publication Number

WO 2020/106822 Al

WIPO I PCT

(51) International Patent Classification:
A61IM 25/00 (2006.01) A61IM 27/00 (2006.01)

(21) International Application Number:
PCT/US2019/062382

(22) International Filing Date:
20 November 2019 (20.11.2019)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
62/770,342 21 November 2018 (21.11.2018) US

(71) Applicant: HOLLISTER INCORPORATED [US/US];
2000 Hollister Drive, Libertyville, IL 60048 (US).

(72) Inventors: MURRAY, Michael G.; 2000 Hollister Drive,
Libertyville, IL 60048 (US). O'FLYNN, Padraig M.; 2000
Hollister Drive, Libertyville, IL 60048 (US).

(74) Agent: RAYA, Paul M. et al.; Cook Alex Ltd., 200 West
Adams Street, Suite 2850, Chicago, IL 60606 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL,CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,

84

KR,KW,KZ, LA, LC,LK,LR, LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(54) Title: MEDICAL DEVICE PACKAGE

(57) Abstract: A package (10, 34) having an opening tab (26, 48) that extends

beyond the perimeter of the package.



10

15

20

25

30

CA 03120637 2021-05-19

WO 2020/106822 PCT/US2019/062382

Medical Device Package

The present application claims the benefit and priority of U.S. Provisional
Patent Application No. 62/770,342, filed November 21, 2018, which is hereby
incorporated herein by reference.

Field of the Disclosure

[0001] The present disclosure is generally related to medical device
packaging and more particularly to a package for urinary catheters.

Backaground
[0002] intermitient catheterization is a good option for many people who
suffer from various abnormalities of the urinary system. Those with such
abnormalities often find it desirable to use individually-packaged, sterile catheters
designed for a single use. An important criteria for such a single use product
includes the cost and ease of use in performing intermitient catheterization. With
regard to both cost and ease of use, these factors apply to both the catheter itself
and the package for the catheter. It is desirable that end users find the package
acceptable to enhance the chances of successiul intermittent catheterization. In
this regard an important factor in catheter package design is recognition that some
catheter users will have limited manual dexterity, which can make it difficult for
them to open a conventional package.
[0003] Traditionally, flow wrap catheter packages are formed with end seals
running across the narrow width of the package and a fin seal running the length
of the package. This type of catheter package is shown in U.S. Patent Application
No. 2016/0325903. Other package designs use an opening tab that when pulled,
reveals an opening in the package. This type of opening is shown in U.S. Patent
Application No. 2011/0056852. In this package the entire tab is placed within the
perimeter of the package which could be difficult for users with poor dexterity to
grip the opening tab.
[0004] Therefore, there is still a need for improved easy to open catheter

packaging.
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Summary
[0005] In one aspect the present disclosure is directed to a package formed

of an elongated sheet material wrapped about a product such as a catheter. The
package has a top edge, a bottom edge and opposing side edges defining a
perimeter. The package also has a front panel that includes a perforation line
defining an opening flap. An opening tab has a first portion that is adhered to the
front panel and overlays the opening flap and a second free portion that extends
beyond the perimeter of the package. The second free portion of the opening tab
includes a gripping portion.

[0006] In another aspect, a catheter product including a catheter and a
package containing the catheter, wherein the package is formed from a sheet
material having first and second fin forming sections, first and second back
forming sections, and a front forming section. The package having a top edge, a
bottom edge and opposed side edges. The first and second back forming
sections of the sheet material defining a back panel of the package. The front
forming section of the sheet material defining a front panel of the package. The
front and back panels being sealed together to form opposed side seals that
extend along the opposed side edges of the package. The first and second fin
forming sections of the sheet material sealed together to form a fin seal that
extends between the opposed side seals and is perpendicular to a longitudinal
axis of the catheter. Optionally, the fin seal may include a sealed portion and first
and second free end portions wherein the first and second free end portions may

be pulled apart to open the sealed portion.

Brief Description of the Drawings

[0007] Fig. 1 is a perspective view of one embodiment of a package in
accordance with the present disclosure.

[0008] Fig. 2 is a perspective view of another embodiment of a package in
accordance with the present disclosure.

[0009] Fig. 3 is a top plan view of the sheet material used to form the

package of Fig. 1.
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[00010] Fig. 4 is a top plan view of another embodiment of a package in
accordance with the present disclosure.

[00011] Fig. 5 is a side view of the package of Fig. 4.

[00012] Fig. 6 is a front perspective view of the package of Fig. 4.

[00013] Fig. 7 is a front perspective view of the package of Fig. 4 in an
opened configuration.

[00014] Fig. 8 is a schematic illustration of one process for manufacturing a

medical device product having the package shown in Fig. 4.

Detailed Description of the Embodiments

[00015] Fig. 1 shows one embodiment of a package 10. The package may be
formed by wrapping an elongated sheet material around a catheter 12. The
wrapped sheet includes a top edge 14, bottom edge 16 and opposed side edges
18a and 18b which define a perimeter of the package 10. The package 10 has a
front panel 20 including a perforation line 22 defining an opening flap 24. An
opening tab 26 has a first portion 25 that is adhered to the front panel 20 and
overlies the opening flap 24. A second free portion 27 of the opening tab 26
extends beyond the perimeter of the package and has a finger hole 28 to assist
with gripping the opening tab 26.

[00016] The package 10 may be sealed by a fin seal 30 that runs
perpendicular to the longitudinal axis A of the catheter 12 and across the package
10 between side edge seals 32a and 32b. In the illustrated package 10, the width
between edge seals 32a and 32b may be shorter than the length between top
edge 14 and bottom edge 15. The fin seal 30 extends in the direction of the width
between edge seals 32a and 32b. As will be more fully explained below, the fin
seal 30 may be formed by two confronting fin panels of the wrapped sheet
material, while the side edge seals are formed by adhering a first and second
back panel placed in confronting relation to the front panel.

[00017] Fig 2. illustrates another embodiment of a package 34. The package
34 may be formed by wrapping an elongated sheet material around a catheter.
Once wrapped, the package 34 includes a top edge 36, a bottom edge 38 and
opposing side edges 40a and 40b. The front panel 42 of the package 34 includes

-3-
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a perforation line 44 defining an opening flap 46. An opening tab 48 is adhered to
the front panel 42 and has a first portion 45 that overlies the opening flap 46 and a
second free portion 47 that extends beyond the perimeter of the package 34. The
second free portion of the opening tab 48 that extends beyond the perimeter of
the package 34 includes a finger hole 50 that assists with gripping the opening tab
48.

[00018] Turning now to Fig. 3, a representation of the sheet material 52 is
shown prior to any forming steps. To assist in understanding how the sheet
material 52 is folded and sealed, the sheet material is shown having five sections
which are divided by imaginary demarcation lines. The panels may be designated
as fin forming sections 54a and 54b, back forming sections 56a and 56b and front
forming section 58. The sheet material 52 of course has top and bottom surfaces,
which will become inside and outside surfaces of the package. All or a portion of
the inside surfaces may have an adhesive coating or heat seal layer thereon.
Typically this is a heat-activated adhesive that will adhere to at least other
similarly coated surfaces when pressed against such surfaces and heated. Other
types of adhesives could be used.

[00019] Also, while Figs. 1 and 2 show just a single package, it will be
understood that the manufacturing process described below is advantageously
performed in a continuous manner. That is, a continuous roll of sheet material is
fed successively to a series of forming stations, (e.g., stations for wrapping, fin
sealing, pinching, end sealing, punching, etc.), with individual packages not being
separated from the continuous roll until they have passed through all of the
stations.

[00020] It is known to form catheter packages by flow wrapping a sheet
material. This process forms a package with end seals that run across the narrow
width of the package and a fin that runs the entire length of the package.
Formation of the package shown in Fig. 1 involves a reverse flow wrap package
wherein the fin runs across the narrow width of the package and end seals run the
entire length of the package.

[00021] Package formation may begin by unrolling the sheet material into a
flat, generally horizontal condition with a front or leading edge 60 that will be fed to

-4-
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successive forming stations or zones. At a loading station, a catheter (not shown)
is placed on the inside surface of the sheet material 52, at or near center of the
front forming section 58. The sheet material, with the catheter on its inside
surface, is then advanced to a wrapping station or zone wherein the fin forming
sections 54a and 54b of the sheet 52 are wrapped or folded up and around the
catheter. The inside surfaces of just the fin forming sections 54a and 54b are
placed in confronting relation. This creates the three dimensional package 10.
[00022] Next the confronting fin forming sections 54a and 54b pass through a
sealing station where rollers or the like create the fin seal 30. Typically the fin seal
is created by heated rollers that activate the adhesive on portions of the inside
surfaces of fin forming sections 54a and 54b.

[00023] Once the three dimensional body of package 10 and fin seal 30 have
been formed, the next step in the manufacturing process is preparation for
creation of the opposing side edge seals 32a and 32b. This is done at a pinching
zone where portions of the back forming sections 56a and 56b and front forming
section 58 of the sheet material 52 are folded in at the upper fold line 59 and
lower fold line 61 and are placed in a generally flat condition, with the back
forming sections 56a and 56b and front forming section 58 confronting one
another. Since the packages are ideally made of a continuous roll of sheet
material, the side edge seal of the front or leading edge 60 is formed
simultaneously with the immediately-adjacent side edge seal of an end or trailing
edge 62 of a successive, leading package. That is, both of the side edge seals
are created at a single pinching and side edge sealing zone but the single sealing
zone creates side edge seals for what will become separate packages. The
leading and trailing packages are subsequently separated from one another at a
final severing station. In the pinching zone, portions of the back forming sections
and front forming section are pinched together into a generally horizontal
condition. Also, in connection with the pinching operation the fin seal 30 is folded
down into a generally horizontal condition. Folding of the fin seal may be done
either before, during or after the pinching operation of the back forming sections

and the front forming section.
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[00024] Once pinching and folding operations are complete, the sheet enters
the side edge seal station. Here hot, transverse rollers contact the pinched
portions to form the end or trailing side edge seal 32b of a leading package and
the front or leading side edge seal 32a of a trailing package. The side edge seals
32a and 32b are shown in Fig. 1 by the cross-hatching.

[00025] It is pointed out that since the outside surfaces of the sheet material
do not have an adhesive on them, the side edge sealing operation does not result
in fastening the fin seal to the outside surface of the package. After side edge
sealing the fin 30 is free to fold back up, out of the plane of the side edge seals,
as shown by Fig. 1.

[00026] While the package is held taught during the end sealing operation, it
is an advantageous time to perform the slitting and punching operations needed
to form the perforation line 22 of the opening flap 24, if this was not already done
during fin seal formation. The perforation line 22 may be made by laser cutting or
mechanical cutting. Furthermore, when the package is formed from a laminate
sheet, the cutting of the line 22 may be through one or more layers.

[00027] The finger hole 28 on the opening tab 26 can also be formed at this
time. The opening tab 26 and finger hole 28 can be cut out of a sheet material
separate from the continuous roll used to create the package. The opening tab 26
and finger hole 28 can be cut simultaneously or separately by a simple punching
operation, laser cutting or any other any other way known in the art. Once the
opening tab 26 and finger hole 28 are created, the opening tab 26 can be adhered
to the front panel 20 in an orientation wherein the finger hole 28 extends beyond
the top edge 14 of the package 10 and the remainder of the opening tab overlies
the perforation line 22 of the opening flap 24.

[00028] The final step in the manufacturing process is severing the finished,
leading package off the front end of the sheet material. The severing action
separates the side edge seal of the leading package from the side edge seal of a
trailing package. Severing leaves a finished package 10 in the condition generally
shown in Fig. 1.

[00029] To open the package, a user may engage the package 10 in two
places, the opening tab 26 (via the finger hole 28 extending beyond the perimeter
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of the package 10) and anywhere else on the package 10. The user will then
open the package 10 by pulling the opening tab down towards the bottom edge 16
of the package 10. As this is done the perforation line 22 will tear to reveal an end
of the catheter 12. The user can then easily remove the catheter 12 from the
package 10 via the opening flap 24. Using the finger hole 28 on the opening tab
26 that extends beyond the perimeter of the package allows users to more easily
grip the opening tab of the package. This contrasts with present packages that
are opened by an opening tab that is placed completely within the perimeter of the
package.

[00030] The flow wrap packaging disclosed herein is one example of a
package wherein the opening tab extends beyond the boundary. Such opening
tabs may be used with other packages, such as three-sided and four-sided sealed
packages that include an opening flap in the front panel.

[00031] Figs. 4-7 show a package 110 in accordance with the present
disclosure. The package 110 may be formed by wrapping an elongated sheet
material around a catheter 112. Package 110 has many similarities to package 10
shown in Fig. 1 and may be formed by the above described process described in
relation to Fig. 3. As will be described in more detail below, package 110 includes
a fin seal 130 that extends between the side edge seals and generally
perpendicular to the longitudinal axis B of catheter 112. The fin seal 130 may be
a peelable seal and opening of the package 110 may be initiated by peeling apart
the fin seal 130.

[00032] The package includes a top edge 114, bottom edge 116 and opposed
side edges 118a and 118b. The package 110 has a front panel 120 and a back
panel 122. The package 110 may be sealed by a fin seal 130 that is located in
the back panel 122 of the package 110. The fin seal 130 may be formed by two
confronting fin panels of the wrapped sheet material. The fin seal 130 runs
perpendicular to the longitudinal axis B of the catheter 112 and across the back
panel 122 of the package 110 between side edge seals 132a and 132b.

[00033] In the illustrated package 110, the width between edge seals 132a
and 132b may be shorter than the length between top edge 114 and bottom edge
115. The side edge seals 132a and 132b are formed by adhering the back panel

-7-
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122 to the front panel 124 along sheet edges 118a and 118b. The side edge
seals 132a and 132b also are peelable seals that may be peel apart to open the
package. As shown in Fig. 4, the side edge seals 132a and 132b each may
include a top segment 133a and 133b, respectively, and a bottom segment 135a
and 135b, respectively. The top and bottom segments may be divided or
delineated by the fin seal 130.

[00034] As mentioned above, the fin seal 130 may be a peel-apart seal that is
peeled apart to initiate opening of the package. Optionally, the fin seal 130 may
be offset between the top edge 114 and the bottom edge 116 of the package.
That is, the fin seal may be closer to one of the top and bottom edges. In the
illustrated embodiment, the fin seal 130 is closer to top edge 114. The fin seal
130 includes a sealed portion 140 and free end portions 142a and 142b that
extend from the sealed portion 140. The free end portions 142a and 1420 define
tabs that may be grasped by the user and pulled apart to open the package 110.
The free end portions 142a and 142b may include holes 144 therethrough or cut-
outs 146 along the edges that may assist the user in separating and/or grasping
the free end portion portions.

[00035] Referring to Figs. 6 and 7, to open the package, the user may grasp
one or both of the free end portions/tabs 142a and 142b of fin seal 130 and pull
the free end portions 142a and 142b apart. As the user pulls the free end portions
apart, the sealed portion 140 of the fin seal 130 peels apart initiating opening of
the package. As the user continues to pull the free end portions 142a and 142b
apart, the side seals 132a and 132b peel apart to continue opening of the
package. For example, as the user pulls free end 142a (which may be a top tab),
the top segments 133a and 133b of the side seals 132a and 132b peel apart. The
user may peel apart the top segments 133a and 133b of the side seals until a
desired size opening is formed. The user may peel apart the top segments 133a
and 133b of the side seals all the way to the top edge 114. The user may also
pull free end 142b (which may be a bottom tab) to peel the bottom segments 135a
and 135b of the side seals 132a and 132b apart. The user may peel apart the
bottom segments 135a and 135b of the side seals until a desired size opening is
formed. Optionally, the side seals 132a and 132b may include peel stops 148a

-8-
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and 148b (Fig. 6) which prevent or hamper the peeling of the seals such that the
user is only able to open the seals a desired amount. The peel stops may include
but are not limited to strongly sealed portion adjacent the side seals and/or cut-
outs in the side seals.

[00036] Fig. 8 shows a schematic illustration of one embodiment of a
manufacturing process for making a medical product. In step 1, a web 150 of
material may be into a flow-wrap apparatus. The web may be a laminate film that
includes a polymer and a metal. For example the web may be layers of
polyethylene and aluminum. In step 2, the free ends/tabs 142a and 142b, holes
144 and cut-outs 146 of the fin seal 130 may be punched in the web 150. In step
3, the catheter 112 may be placed on the web. In step 4, the web 150 is folded
about the catheter 112 and fin seal 130 is formed. In step 6, the side seals are
formed and a perforation or cut 152 is made between the individual catheter
packages 110.

[00037] It should be understood that various changes and modifications to the
presently preferred embodiments described herein will be apparent to those
skilled in the art. Such changes and modification can be made without departing
from the spirit and scope of the invention disclosed herein. For example, the
arrangement of the opening tab could be other than as shown. The opening tab

could extend from anywhere on the front panel 20.
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Claims:

1. A catheter assembly, comprising:

a catheter;

a package containing the catheter, the package having a top edge, a
bottom edge and opposed side edges defining a perimeter of the package;

the package having a front panel including a perforation line defining
an opening flap;

an opening tab having a first portion overlying the opening flap and
attached to the front panel; and

the opening tab having a second free portion extending beyond the
perimeter of the package wherein the free portion provides a gripping portion for
opening the package.
2. The catheter assembly of claim 1, wherein the package is formed from a
sheet material having first and second fin forming sections, first and second back
forming sections, and a front forming section.
3. The catheter assembly of claim 2, wherein the sheet material is wrapped
around a catheter into a three-dimensional configuration wherein the first and
second fin forming sections are placed in confronting relation and adhered to each
other to define a fin seal.
4, The catheter assembly of claim 3, wherein the fin seal is perpendicular to
an axis of the catheter.
5. The catheter assembly of claim 2, wherein the first and second back
forming sections are folded at an upper and lower fold line and placed in
confronting relation to the front panel.
6. The catheter assembly of claim 5, wherein the first and second back
forming sections are adhered to the front forming section along the opposing side
edges of the package to define side edge seals.
7. The catheter assembly of claim 5, wherein the upper and lower fold lines
define the upper and lower edges of the perimeter of the package.
8. The catheter assembly of claim 1, wherein the gripping portion comprises a

ring.

-10-
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9. A catheter product, comprising:

a catheter;

a package containing the catheter, wherein the package is formed
from a sheet material having first and second fin forming sections, first and
second back forming sections, and a front forming section; and

the package having a top edge, a bottom edge and opposed side
edges, the first and second back forming sections of the sheet material defining a
back panel of the package, the front forming section of the sheet material defining
a front panel of the package, the front and back panels being sealed together to
form opposed side seals that extend along the opposed side edges of the
package and the first and second fin forming sections of the sheet material sealed
together to form a fin seal that extends between the opposed side seals and is
perpendicular to a longitudinal axis of the catheter.

10. The catheter product of claim 9 wherein the top edge, bottom edge and
opposed side edges define a perimeter of the package and the front panel
includes a perforation line defining an opening flap, the package further including
an opening tab having a first portion overlying the opening flap attached to the
front panel and a second free portion extending beyond the perimeter of the
package wherein the free portion provides a gripping portion for opening the
package.

11.  The catheter product of claim 9 wherein the fin seal includes a sealed
portion and first and second free end portions extending therefrom, the sealed
portion being peelable to open the package and the first and second free end
portions being configured to be pulled apart to peel open the sealed portion of the
fin seal.

12. The catheter product of claim 9 wherein the fin seal is offset between the
top edge and bottom edge of the package.

13. The catheter product of any one of claims 11 and 12 wherein the side
seals are peelable and are configured to be peeled open a selected amount when
the package is opened.

14. The catheter product of claim 13 wherein the side seals include peel

stops.
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15. The catheter product of any one of claims 11-14 wherein the first and/or

second free end portions includes holes and/or cutouts.

-12-



CA 03120637 2021-05-19

PCT/US2019/062382

WO 2020/106822

117

FIG. 1



CA 03120637 2021-05-19

WO 2020/106822 PCT/US2019/062382

2/7




CA 03120637 2021-05-19

WO 2020/106822

37

56a
e
59 ~J
/52
62 ~
/GG
58
\\_
61 ~
56b
Pa
54b
e

..

FIG. 3

PCT/US2019/062382



CA 03120637 2021-05-19

WO 2020/106822 PCT/US2019/062382

4/7
110 110
¥ ¥
| 114
133a \ |/ 2
™ w -133b \
112 —~ '
T - |—133b
140 i - 140
\ N 130 1;];22 - v
i 2
i — 144 146 I 144
T - 120
142a—" i 146 1
1183~ : 122
| - 118b 1221 | ™ 118p
! Q/’?35b
|
1328 — |
AN ||| _A-132b \\-132&3
|
?358\ ’
N
% ~— 135D
|
T
B 116

FIG. 4 FIG.5



CA 03120637 2021-05-19

WO 2020/106822 PCT/US2019/062382

5I7
11
y 10
133a~] 1330
140 T / 130
144
142a ~ "~ 142b
l 146
1482~ 1
\:] E - 1480
1328\\‘: /132@3
118
AN | -118b
/&"""
122"
?353\
1,-135b
1167 L.




CA 03120637 2021-05-19

WO 2020/106822 PCT/US2019/062382

6/7
fﬁ@

144

144
142b
1320
_ 122
132a-" P
1183 " ]
- 118b

116

FIG. 7



CA 03120637 2021-05-19

WO 2020/106822 PCT/US2019/062382

717

< <t
o O = R ] Spdededpduled
— — L Ejﬂ
) O o E% e 3 “_i.-_:j“_“_:
s— — | /"’ |
E == e
} o o & { L %—_::::—_s
S iyl B

112

FIG. 8






	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	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 - DESCRIPTION
	Page 12 - CLAIMS
	Page 13 - CLAIMS
	Page 14 - CLAIMS
	Page 15 - DRAWINGS
	Page 16 - DRAWINGS
	Page 17 - DRAWINGS
	Page 18 - DRAWINGS
	Page 19 - DRAWINGS
	Page 20 - DRAWINGS
	Page 21 - DRAWINGS
	Page 22 - REPRESENTATIVE_DRAWING

