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

(19) World Intellectual Property '

Organization
=

International Bureau

(43) International Publication Date

(10) International Publication Number

WO 2022/103695 Al

19 May 2022 (19.05.2022) WIPOIPCT

(51) International Patent Classification:
A61M 39/10 (2006.01) A61IM 25/00 (2006.01)
A6IM 39/12 (2006.01)

(21) International Application Number:
PCT/US2021/058444

(22) International Filing Date:
08 November 2021 (08.11.2021)

(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
63/112,042 10 November 2020 (10.11.2020) US
17/482,757 23 September 2021 (23.09.2021) US

(71) Applicant: CAREFUSION 303, INC. [US/US]; 3750 Tor-
rey View Court, San Diego, California 92130 (US).

(72) Inventors: FEITH, Raymond P.; 14731 Ranchview Ter-
race, Chino Hills, California 91709 (US). KIPP, Randy;
351 Browning Street, Upland, California 91784 (US).
PARK, Soon Y., 5177 Cumberland Dr., Cypress, Califor-
nia 90630 (US). SHEVGOOR, Siddarth K.; 25 Risero Dr.,
Mission Vigjo, California 92692 (US).

(74)

@81)

84

Agent: HALES, M. Todd; Morgan, Lewis & Bockius LLP,
600 Anton Boulevard, Suite 1800, Costa Mesa, California
92626 (US).

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, IT, JO, JP, KE, KG, KH, KN,
KP,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, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US,UZ, VC, VN, WS, 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).

(54) Title: SPIGOT TUBE COUPLER WITH BONDING AGENT GROOVE

FIG. 4

w0 2022/10369:5 A1 |0 0000 KO0 O 0

(57) Abstract: Spigot tube couplers for fluid flow sets and devices are provided. The spigot tube coupler includes a stop surface and
a spigot extending from the stop surface and configured to be inserted into a tube. The spigot includes an insettion end, a fluid port,
an outer surface and a plurality of grooves disposed around the outer surface. The plurality of grooves are configured to receive a
bonding agent to provide a plurality of bonding areas between the spigot and the tube. Methods for assembling a spigot tube coupler
and a tube are also provided.

[Continued on next page]



WO 2022/103695 A1 | [I 1]} 00000 00O 0 O

Published:
—  with international search report (Art. 21(3))



WO 2022/103695 PCT/US2021/058444

PCT PATENT APPLICATION FOR

SPIGOT TUBE COUPLER WITH BONDING AGENT GROOVE
CROSS-REFERENCES TO RELATED APPLICATIONS

[0001] This Application claims the benefit of U.S. Non-Provisional Patent Application
No. 17/482757 entitled “SPIGOT TUBE COUPLER WITH BONDING AGENT
GROOVE,” filed September 23, 2021, which claims the benefit of U.S. Provisional
Application No. 63/112,042 entitled “SPIGOT TUBE COUPLER WITH BONDING
AGENT GROOVE,” filed on November 10, 2020, the disclosure of each of which is hereby

incorporated by reference in its entirety for all purposes.
BACKGROUND

[0002]  Spigot tube couplers are used in the medical field in devices for controlling fluid
flow to a patient, such as for fluid flow from an intravenous (IV) gravity or pump set.
Typical spigot tube couplers do not provide enough tubing retention force when glue is
applied to the outside of the spigot and assembled into a tube due to lack of a glue layer that
bonds the tubing to the spigot surface. As the spigot is pushed into the tube, the glue on the
outside surface of the spigot tends to be wiped off of the spigot and ooze out of the
spigot/tube connection due to the friction fit between the spigot and the tube. It is desirable
to provide a spigot tube coupler that provides bonding layers between the tube and the spigot

surface, thus increasing the tube retention strength of the spigot/tube connection.
SUMMARY

[0003] The present disclosure provides medical spigot tube couplers having one or more
grooves disposed on the spigot outside surface, increasing the surface area of the spigot and

yielding more bonding agent surface area than the typical spigot design.

[0004] In one or more embodiments, a spigot tube coupler is provided. The spigot tube
coupler includes a housing having a first fluid port disposed at a first end of the housing and
a stop surface disposed at a second end of the housing. The spigot tube coupler includes a

spigot extending from the stop surface and configured to be inserted into a tube. The spigot
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includes an insertion end, a second fluid port disposed at the insertion end, an outer surface
and one or more grooves disposed around the outer surface. The one or more grooves are
configured to receive a bonding agent to provide one or more bonding layers between the

spigot and the tube.

[0005] In one or more aspects, a sleeve member extends from the stop surface of the
housing and at least partially encircles a portion of the spigot, the sleeve member configured
to be disposed at least partially around an end portion of the tube. In one or more aspects, the
outer surface of the spigot includes an outer diameter that is equal to or larger than an inner
diameter of the tube to provide a friction fit between the spigot and the tube. In one or more
aspects, the one or more grooves include a plurality of grooves spaced evenly around the
outer surface of the spigot. In one or more aspects, the plurality of grooves includes one of
16, 24 and 32 grooves. In one or more aspects, the one or more grooves are triangular
shaped, circular shaped, trapezoidal shaped or rectangular shaped. In one or more aspects,

the one or more grooves are one of axial grooves, transverse grooves and helical grooves.

[0006] In one or more aspects, the spigot includes a conical portion disposed at the
insertion end, the conical portion configured to provide a ramped surface to be initially
inserted into the tube. In one or more aspects, the one or more grooves extend into the
conical portion. In one or more aspects, the stop surface of the housing includes a base
member extending from the housing. In one or more aspects, a collar is disposed at the
insertion end of the spigot, the collar having an outer diameter greater than the outer surface
of the spigot. In one or more aspects, the collar includes a retention wall defining an end to
each of the one or more grooves, the retention wall configured to contain the bonding agent
within the one or more grooves. In one or more aspects, the spigot includes a conical portion
disposed past the collar at the insertion end, the conical portion configured to provide a

ramped surface to be initially inserted into the tube.

[0007] In one or more embodiments, a spigot tube coupler is provided. The spigot tube
coupler includes a stop surface and a spigot extending from the stop surface and configured
to be inserted into a tube. The spigot includes an insertion end, a fluid port disposed in the

center of the spigot, an outer surface and a plurality of grooves disposed around the outer
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surface. The plurality of grooves are configured to receive a bonding agent to provide a

plurality of bonding areas between the spigot and the tube.

[0008] In one or more aspects, the spigot includes a conical portion disposed at the
insertion end, the conical portion configured to provide a ramped surface to be initially
inserted into the tube. In one or more aspects, a collar is disposed adjacent to the conical
portion, the collar having an outer diameter greater than the outer surface of the spigot,
wherein the collar includes a retention wall defining an end to each of the plurality of
grooves, the retention wall configured to contain the bonding agent within the plurality of

Srooves.

[0009] In one or more embodiments, a method of assembling a spigot tube coupler and a
tube is provided. The method includes applying a bonding agent to an outer surface of a
spigot of a spigot tube coupler, the spigot including a plurality of grooves disposed around
the outer surface. The method also includes aligning an insertion end of the spigot with an
end of the tube. The method further includes slidably inserting the spigot into the tube until
the end of the tube contacts a stop surface of the spigot tube coupler. The method also
includes forming a plurality of bonding areas between the spigot and the tube, each bonding

area defined by an outer surface of the bonding agent within one of the grooves.

[0010] In one or more aspects, the method further includes applying the bonding agent to
the outer surface of the spigot between a collar disposed on the insertion end of the spigot
and the stop surface of the spigot tube coupler, the collar including an outer diameter greater
than the outer surface of the spigot and a retention wall defining an end to each of the
plurality of grooves and generating a friction fit between the collar and an inner surface of

the tube.

[0011] Additional features and advantages of the disclosure will be set forth in the
description below and, in part, will be apparent from the description or may be learned by
practice of the disclosure. The objectives and other advantages of the disclosure will be
realized and attained by the structure particularly pointed out in the written description and

claims hereof as well as the appended drawings.
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[0012] TItis to be understood that both the foregoing general description and the following
detailed description are exemplary and explanatory and are intended to provide further

explanation of the disclosure as claimed.
BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The accompanying drawings, which are included to provide further understanding
of the disclosure and are incorporated in and constitute a part of this specification, illustrate
embodiments of the disclosure and together with the description serve to explain the

principles of the disclosure.
[0014] FIG. 1 depicts a schematic view of a typical assembled infusion set.

[0015] FIG. 2 depicts a schematic view of a typical infusion set component and tubing

prior to assembly.

[0016] FIG. 3 is a perspective view of an example spigot tube coupler and tube

connection, according to some aspects of the disclosure.

[0017] FIG. 4 is a perspective view of an example spigot tube coupler, according to some

aspects of the disclosure.

[0018] FIG. 5 is a side view of the spigot tube coupler of FIG. 4, according to some

aspects of the disclosure.

[0019] FIG. 6 is a front view of the spigot tube coupler of FIG. 4, according to some

aspects of the disclosure.

[0020] FIG. 7 is a perspective view of an example spigot tube coupler, according to some

aspects of the disclosure.

[0021] FIG. 8 is another perspective view of spigot tube coupler of FIG. 7, according to

some aspects of the disclosure.

[0022] FIG. 9 front view of the spigot tube coupler of FIG. 7, according to some aspects

of the disclosure.
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[0023] FIG. 10 is a perspective view of an example spigot tube coupler, according to

some aspects of the disclosure.

[0024] FIG. 11 is a perspective view of an example spigot tube coupler, according to

some aspects of the disclosure.
DETAILED DESCRIPTION

[0025] The detailed description set forth below describes various configurations of the
subject technology and is not intended to represent the only configurations in which the
subject technology may be practiced. The detailed description includes specific details for
the purpose of providing a thorough understanding of the subject technology. Accordingly,
dimensions are provided in regard to certain aspects as non-limiting examples. However, it
will be apparent to those skilled in the art that the subject technology may be practiced
without these specific details. In some instances, well-known structures and components are
shown in block diagram form in order to avoid obscuring the concepts of the subject

technology.

[0026] It is to be understood that the present disclosure includes examples of the subject
technology and does not limit the scope of the appended claims. Various aspects of the
subject technology will now be disclosed according to particular but non-limiting examples.
Various embodiments described in the present disclosure may be carried out in different

ways and variations, and in accordance with a desired application or implementation.

[0027]  As shown in FIG. 1, a typical infusion set 30 has several different components,
including a drip chamber 40, a check valve 50, a roller clamp 60 and Y-junctions 70, all
connected together by tubing 20. A typical infusion set 30 can include additional infusion
components (e.g., pinch clamps, filters) and can be formed of any combination of

components and the tubing 20.

[0028] Many of the infusion set components 40, 50, 70 have male connection members or
spigots that mate with an end section of tubing 20 to form a connection between the infusion
set components 40, 50, 70 and the tubing 20. For example, as shown in FIG. 2, a typical Y-
junction 70 has inlet ports 72, 74 and an outlet port 76, where each inlet port 72, 74 is to be

-5-



WO 2022/103695 PCT/US2021/058444

connected to an inlet tube 22, 24 and the outlet port 76 is to be connected to an outlet tube 26.
Here, the inlet port 74 is a spigot where the inlet tube 24 is to be slid onto and over the inlet
port 74 with a tight fit (e.g., friction fit). Typically, because the friction fit alone is not
sufficient to ensure the inlet tube 24 stays connected to the inlet port 74, glue or solvent is
applied to the outside of the inlet port 74 and then pushed into an end of the inlet tube 24.
However, as the inlet tube 24 slides down the smooth surface of the inlet port 74, the tight fit
of the inlet tube 24 causes the glue to be pushed down, where it cozes out at the base of the
inlet port 74. Because most or all of the glue is essentially scraped off of the smooth surface
of the inlet port 74, there may be many areas of the outside surface of the inlet port 74 that
have a very thin layer of glue or no glue at all, thus providing little or no additional bond

support to the friction fit.

[0029]  According to aspects of the disclosure, a spigot tube coupler is provided with one
or more grooves disposed on the outside surface of the spigot. The grooves provide pockets
or recesses where a bonding agent (e.g., glue, solvent) may reside, which prevents all of the
bonding agent applied to the spigot from being scraped off as the tube slides onto and down
the length of the spigot.

[0030] FIGS. 3-6 illustrate a spigot tube coupler 100, according to some aspects of the
disclosure. The spigot tube coupler 100 includes a housing 110, a spigot 130 extending from
the housing 110 and sleeve members 140 extending from the housing 110. The housing 110
has a first fluid port 112 configured to provide fluid flow into and out of the housing 110.
For example, the first fluid port 112 may be a female connector that receives an end surface
of a tube 20 (e.g., tube 22). The spigot 130 has a second fluid port 132 configured to provide
fluid flow into and out of the spigot 130. For example, as shown in FIG. 3, the spigot 130 is
a male projection that is inserted into a tube 20 (e.g., tube 24) such that fluid can flow into
the second fluid port 132 from the tube 20 or flow out of the second fluid port 132 into the
tube 20. As seen in FIG. 3, an engagement portion 25 of the tube 20 is the portion of the tube
that 1s mated with the spigot 130, where the engagement portion 25 bulges out due to the
friction fit between an inner surface 23 of the tube 20 and the spigot 130. In some aspects of
the disclosure, the spigot 130 may be sized the same as the inner surface 23 of the tube 20 for

a contact fit, wherein the engagement portion 25 would not bulge out. The spigot 130 may
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also include a conical portion 131 disposed at the leading edge of the spigot 130. The conical
portion 131 may provide a ramped surface to allow the spigot 130 to slide more easily into an

end portion 21 of the tube 20.

[0031] The spigot 130 includes one or more grooves 134 disposed around an outer surface
136 of the spigot 130 (e.g., disposed within the outer surface 136). The grooves 134 may be
evenly disposed and/or randomly disposed around the outer surface 136 of the spigot 130.
The grooves 134 may be any suitable configuration, such as axial, transverse, helical, or any
combination thereof). The grooves 134 are sized and shaped to retain a bonding agent (e.g.,
glue, solvent), thus providing bonding layers 138 in the outer surface 136 between the tube
20 and the spigot 130. The bonding layers 138 increase the retention strength of the tube 20
connection to the spigot 130 over the friction fit alone. The additional tubing retention
strength may be fine-tuned by adjusting parameters of the grooves 134, such as the length of
each groove 134, the number of grooves 134 and the geometry of the grooves 134. For
example, some or all of the grooves 134 may have a length that essentially matches the
length of the spigot 130, or some or all of the grooves 134 may have a length extending along
a portion of length of the spigot 130 (e.g., ¥ the length of the spigot 130). As another
example, the spigot tube coupler 100 of FIGS. 4-6 has 16 grooves 134, the spigot tube
coupler 300 shown in FIG. 10 has 24 grooves 334 and the spigot tube coupler 400 shown in
FIG. 11 has 32 grooves 432. As yet another example, while the geometry of the grooves 134
shown in FIG. 6 is triangular, the grooves 134 may have any desirable geometry (e.g.,
rectangular, semicircular, trapezoidal) or any combination of different geometries (e.g., some
triangular and some trapezoidal). In aspects of the disclosure, the grooves 134 may extend
into the conical portion 131. In aspects of the disclosure, the grooves 134 may stop before or
at the start of the conical portion 131, thus providing the conical portion 131 with a smooth

outer surface.

[0032] The sleeve members 140 may be configured to partially enclose an end portion 21
of the tube 20. The sleeve members 140 may be configured as a single circular sleeve that
encloses the entire end portion 21 of the tube 20. The sleeve members 140 may be
configured to not contact an outer surface 27 of the tube 20 as shown in FIG. 3, or the sleeve

members 140 may be configured to engage with the outer surface 27 of the tube 20. For
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example, glue may be applied to an inner surface 142 of the sleeve member 140 to provide
another bond layer between the inner surface 142 of the sleeve member 140 and the outer
surface 27 of the tube 20, and/or the sleeve member 140 may be configured to provide a tight
friction fit between the inner surface 142 of the sleeve member 140 and the outer surface 27
of the tube 20. In some aspects of the disclosure, grooves may be added to the inner surface
142 of the sleeve member 140 to provide similar bonding features as the grooves 134. In
some aspects of the disclosure, the spigot tube coupler 100 may have no sleeve member 140

at all.

[0033] In assembly, a bonding agent (e.g., glue) is applied to the outer surface 136 of the
spigot 130 and the end portion 21 of the tube 20 is slid onto and along the length of the spigot
130 until it contacts a stop surface 114 of the housing 110. The bonding agent that has
collected in the grooves 134 then sets to create bonding layers 138 in the outer surface 136
that bond to corresponding portions of the inner surface 23 of the tube 20, providing
additional resistance to movement of the tube 20 on the spigot 130 beyond that of the friction

fit between the tube 20 and the spigot 130.

[0034] FIGS. 7-9 illustrate a spigot tube coupler 200, according to some aspects of the
disclosure. The spigot tube coupler 200 includes a housing 210, a base member 240
extending from the housing 210 and a spigot 230 extending from the base member 240. The
housing 210 has a first fluid port 212 configured to provide fluid flow into and out of the
housing 210. For example, the first fluid port 212 may be a female connector that receives
an end surface of a tube 20 (e.g., tube 22). The spigot 230 has a second fluid port 232
configured to provide fluid flow into and out of the spigot 230. For example, as shown in
FIGS. 7-9, the spigot 230 is a male projection that is configured to be inserted into a tube 20
(e.g., tube 24) such that fluid can flow into the second fluid port 232 from the tube or flow
out of the second fluid port 232 into the tube.

[0035] The spigot 230 includes one or more grooves 234 (e.g., channels) disposed around
an outer surface 236 of the spigot 230. The grooves 234 are sized and shaped to retain a
bonding agent (e.g., glue, solvent), thus providing bonding layers 238 in the outer surface

236 between the tube (e.g., tube 20) and the spigot 230. The bonding layers 238 increase the
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retention strength of the tube connection to the spigot 230 over a friction fit alone. The
additional tubing retention strength may be fine-tuned by adjusting parameters of the grooves
234, such as the length of each groove 234, the number of grooves 234 and the geometry of
the grooves 234. For example, some or all of the grooves 234 may have a length that
essentially matches the length of the spigot 230, or some or all of the grooves 234 may have
a length extending along a portion of length of the spigot 230 (e.g., ¥ the length of the spigot
230). As another example, while the spigot tube coupler 200 of FIGS. 7-9 has 6 grooves
234, the spigot tube coupler 200 may have any number of grooves. As yet another example,
while the geometry of the grooves 234 shown in FIG. 9 is essentially trapezoidal, the grooves

234 may have any desirable geometry (e.g., rectangular, semicircular, triangular).

[0036] The spigot 230 also includes a collar 250 disposed adjacent the second fluid port
232. The collar 250 may be sized and shaped to extend radially outward past the outer
surface 236 of the spigot 230, thus providing a retention wall 252. The retention wall 252
provides a retention surface to help hold the bonding agent in the grooves 234 during
application of the bonding agent and during assembly of the spigot tube coupler 200. The
collar 250 may be configured to provide a greater friction fit with the tube 20 than the
friction fit between the outer surface 236 of the spigot 230 and the tube 20. Further, the
collar 250 may function as a barb of sorts, thereby providing additional resistance to
movement of the tube 20 once the tube 20 is mated to the spigot 230. The spigot 230 may
also include a conical portion 231 disposed at the leading edge of the spigot 230. The conical
portion 231 provides a ramped surface to allow the spigot 230 to slide more easily into an
end portion 21 of the tube 20. The size of the collar 250 (e.g., the outer diameter) may be
configured to provide a desired level of glue retention and barbed resistance. While not
shown in FIGS. 7-9, the spigot tube coupler 200 may also include a sleeve member as
described above in relation to spigot tube coupler 100. In aspects of the disclosure, the
grooves 234 stop at the retention wall 252 of the collar 250 and before the start of the conical
portion 231, thus providing the conical portion 231 with a smooth outer surface. In aspects
of the disclosure, the grooves 234 may extend into the conical portion 231. For example, the
collar 250 may be disposed around the outer surface 236 of the spigot 230 and the grooves
234 may extend under the collar 250 and into the conical portion 231.
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[0037]  Any or all of the elements of the above described spigots 130, 230 may be utilized
on any device (e.g., a pump tube connector, tube connectors of infusion set components 40,
50, 70). For example, the inlet port 74 of Y-junction 70 shown in FIG. 2 may be provided as
spigot 130 or spigot 230, thereby providing the corresponding increased retention features as
described. Similarly, any male projection of an infusion device, such as an infusion pump or
an infusion set component, which is intended to mate with a tube end (e.g., end portion 21)

may be configured or provided as spigot 130 or spigot 230.

[0038] In one or more embodiments of the disclosure, a spigot tube coupler comprises a
housing comprising a first fluid port disposed at a first end of the housing and a stop surface
disposed at a second end of the housing. The spigot tube coupler also comprises a spigot
extending from the stop surface and configured to be inserted into a tube. The spigot
comprises an insertion end, a second fluid port disposed at the insertion end, an outer surface
and one or more grooves disposed around the outer surface, wherein the one or more grooves
are configured to receive a bonding agent to provide one or more bonding layers between the

spigot and the tube.

[0039] In aspects of the disclosure, a sleeve member extends from the stop surface of the
housing and at least partially encircles a portion of the spigot, the sleeve member configured
to be disposed at least partially around an end portion of the tube. In aspects of the
disclosure, the outer surface of the spigot comprises an outer diameter that is one of equal to
and larger than an inner diameter of the tube to provide a friction fit between the spigot and
the tube. In aspects of the disclosure, the one or more grooves comprises a plurality of
grooves spaced evenly around the outer surface of the spigot. In aspects of the disclosure,
the plurality of grooves comprises one of 16, 24 and 32 grooves. In aspects of the disclosure,
the one or more grooves are triangular shaped. In aspects of the disclosure, the one or more
grooves are semi-circular shaped. In aspects of the disclosure, the one or more grooves are
one of trapezoidal shaped and rectangular shaped. In aspects of the disclosure, the one or

more grooves are one of axial grooves, transverse grooves and helical grooves.

[0040] In aspects of the disclosure, the spigot comprises a conical portion disposed at the

insertion end, the conical portion configured to provide a ramped surface to be initially
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inserted into the tube. In aspects of the disclosure, the one or more grooves extend into the
conical portion. In aspects of the disclosure, the stop surface of the housing comprises a base
member extending from the housing. In aspects of the disclosure, a collar is disposed at the
insertion end of the spigot, the collar having an outer diameter greater than the outer surface
of the spigot. In aspects of the disclosure, the collar comprises a retention wall defining an
end to each of the one or more grooves, the retention wall configured to contain the bonding
agent within the one or more grooves. In aspects of the disclosure, the spigot comprises a
conical portion disposed past the collar at the insertion end, the conical portion configured to

provide a ramped surface to be initially inserted into the tube.

[0041] In one or more embodiments of the disclosure, a spigot tube coupler comprises a
stop surface and a spigot extending from the stop surface and configured to be inserted into a
tube. The spigot comprises an insertion end, a fluid port disposed in the center of the spigot,
an outer surface and a plurality of grooves disposed around the outer surface, wherein the
plurality of grooves are configured to receive a bonding agent to provide a plurality of

bonding areas between the spigot and the tube.

[0042] In aspects of the disclosure, the spigot comprises a conical portion disposed at the
insertion end, the conical portion configured to provide a ramped surface to be initially
inserted into the tube. In aspects of the disclosure, a collar 1s disposed adjacent to the conical
portion, the collar having an outer diameter greater than the outer surface of the spigot,
wherein the collar comprises a retention wall defining an end to each of the plurality of
grooves, the retention wall configured to contain the bonding agent within the plurality of

Srooves.

[0043] In one or more embodiments of the disclosure, a method of assembling a spigot
tube coupler and a tube comprises applying a bonding agent to an outer surface of a spigot of
a spigot tube coupler, the spigot comprising a plurality of grooves disposed around the outer
surface; aligning an insertion end of the spigot with an end of the tube; slidably inserting the
spigot into the tube until the end of the tube contacts a stop surface of the spigot tube coupler;
and forming a plurality of bonding areas between the spigot and the tube, each bonding area

defined by an outer surface of the bonding agent within one of the grooves.
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[0044] In aspects of the disclosure, the method comprises applying the bonding agent to
the outer surface of the spigot between a collar disposed on the insertion end of the spigot
and the stop surface of the spigot tube coupler, the collar comprising an outer diameter
greater than the outer surface of the spigot and a retention wall defining an end to each of the
plurality of grooves; and generating a friction fit between the collar and an inner surface of

the tube.

[0045]  Itis understood that any specific order or hierarchy of blocks in the methods of
processes disclosed is an illustration of example approaches. Based upon design or
implementation preferences, it is understood that the specific order or hierarchy of blocks in
the processes may be rearranged, or that all illustrated blocks be performed. In some

implementations, any of the blocks may be performed simultaneously.

[0046] The present disclosure is provided to enable any person skilled in the art to
practice the various aspects described herein. The disclosure provides various examples of
the subject technology, and the subject technology is not limited to these examples. Various
modifications to these aspects will be readily apparent to those skilled in the art, and the

generic principles defined herein may be applied to other aspects.

[0047] A reference to an element in the singular is not intended to mean “one and only
one” unless specifically so stated, but rather “one or more.” Unless specifically stated
otherwise, the term “some” refers to one or more. Pronouns in the masculine (e.g., his)
include the feminine and neuter gender (e.g., her and its) and vice versa. Headings and

subheadings, if any, are used for convenience only and do not limit the invention.

[0048] The word “exemplary” is used herein to mean “serving as an example or
illustration.” Any aspect or design described herein as “exemplary” is not necessarily to be
construed as preferred or advantageous over other aspects or designs. In one aspect, various
alternative configurations and operations described herein may be considered to be at least

equivalent.

[0049]  As used herein, the phrase “at least one of” preceding a series of items, with the

term “or” to separate any of the items, modifies the list as a whole, rather than each item of
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the list. The phrase “at least one of” does not require selection of at least one item; rather,
the phrase allows a meaning that includes at least one of any one of the items, and/or at least
one of any combination of the items, and/or at least one of each of the items. By way of
example, the phrase “at least one of A, B, or C” may refer to: only A, only B, or only C; or

any combination of A, B, and C.

[0050] A phrase such as an “aspect” does not imply that such aspect is essential to the
subject technology or that such aspect applies to all configurations of the subject technology.
A disclosure relating to an aspect may apply to all configurations, or one or more
configurations. An aspect may provide one or more examples. A phrase such as an aspect
may refer to one or more aspects and vice versa. A phrase such as an “embodiment” does
not imply that such embodiment is essential to the subject technology or that such
embodiment applies to all configurations of the subject technology. A disclosure relating to
an embodiment may apply to all embodiments, or one or more embodiments. An
embodiment may provide one or more examples. A phrase such an embodiment may refer to
one or more embodiments and vice versa. A phrase such as a “configuration” does not imply
that such configuration is essential to the subject technology or that such configuration
applies to all configurations of the subject technology. A disclosure relating to a
configuration may apply to all configurations, or one or more configurations. A
configuration may provide one or more examples. A phrase such a configuration may refer

to one or more configurations and vice versa.

[0051] In one aspect, unless otherwise stated, all measurements, values, ratings, positions,
magnitudes, sizes, and other specifications that are set forth in this specification, including in
the claims that follow, are approximate, not exact. In one aspect, they are intended to have a
reasonable range that is consistent with the functions to which they relate and with what is

customary in the art to which they pertain.

[0052] Itis understood that the specific order or hierarchy of steps, operations or
processes disclosed is an illustration of exemplary approaches. Based upon design
preferences, it is understood that the specific order or hierarchy of steps, operations or

processes may be rearranged. Some of the steps, operations or processes may be performed
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simultaneously. Some or all of the steps, operations, or processes may be performed
automatically, without the intervention of a user. The accompanying method claims, if any,
present elements of the various steps, operations or processes in a sample order, and are not

meant to be limited to the specific order or hierarchy presented.

[0053]  All structural and functional equivalents to the elements of the various aspects
described throughout this disclosure that are known or later come to be known to those of
ordinary skill in the art are expressly incorporated herein by reference and are intended to be
encompassed by the claims. Moreover, nothing disclosed herein is intended to be dedicated
to the public regardless of whether such disclosure is explicitly recited in the claims. No
claim element is to be construed under the provisions of 35 U.S.C. §112 (f) unless the
element is expressly recited using the phrase “means for” or, in the case of a method claim,
the element is recited using the phrase “step for.” Furthermore, to the extent that the term
“include,” “have,” or the like 1s used, such term is intended to be inclusive in a manner
similar to the term “comprise” as “comprise” is interpreted when employed as a transitional

word 1n a claim.

[0054]  The Title, Background, Summary, Brief Description of the Drawings and Abstract
of the disclosure are hereby incorporated into the disclosure and are provided as illustrative
examples of the disclosure, not as restrictive descriptions. It is submitted with the
understanding that they will not be used to limit the scope or meaning of the claims. In
addition, in the Detailed Description, it can be seen that the description provides illustrative
examples and the various features are grouped together in various embodiments for the
purpose of streamlining the disclosure. This method of disclosure is not to be interpreted as
reflecting an intention that the claimed subject matter requires more features than are
expressly recited in each claim. Rather, as the following claims reflect, inventive subject
matter lies in less than all features of a single disclosed configuration or operation. The
following claims are hereby incorporated into the Detailed Description, with each claim

standing on its own as a separately claimed subject matter.

[0055] The claims are not intended to be limited to the aspects described herein, but are to

be accorded the full scope consistent with the language claims and to encompass all legal
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equivalents. Notwithstanding, none of the claims are intended to embrace subject matter that
fails to satisfy the requirement of 35 U.S.C. § 101, 102, or 103, nor should they be

interpreted in such a way.
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CLAIMS:

1. A spigot tube coupler, comprising:
a housing comprising:
a first fluid port disposed at a first end of the housing; and
a stop surface disposed at a second end of the housing; and
a spigot extending from the stop surface and configured to be inserted into a tube, the
spigot comprising:
an insertion end;
a second fluid port disposed at the insertion end;
an outer surface; and
one or more grooves disposed around the outer surface, wherein the one or
more grooves are configured to receive a bonding agent to provide one or more

bonding layers between the spigot and the tube.

2. The spigot tube coupler of claim 1, further comprising a sleeve member extending
from the stop surface of the housing and at least partially encircling a portion of the spigot,
the sleeve member configured to be disposed at least partially around an end portion of the

tube.

3. The spigot tube coupler of claim 1, wherein the outer surface of the spigot comprises
an outer diameter that is one of equal to and larger than an inner diameter of the tube to

provide a friction fit between the spigot and the tube.

4. The spigot tube coupler of claim 1, wherein the one or more grooves comprises a

plurality of grooves spaced evenly around the outer surface of the spigot.

5. The spigot tube coupler of claim 4, wherein the plurality of grooves comprises one of

16, 24 and 32 grooves.

6. The spigot tube coupler of claim 1, wherein the one or more grooves are triangular

shaped.
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7. The spigot tube coupler of claim 1, wherein the one or more grooves are semi-circular
shaped.
8. The spigot tube coupler of claim 1, wherein the one or more grooves are one of

trapezoidal shaped and rectangular shaped.

9. The spigot tube coupler of claim 1, wherein the one or more grooves are one of axial

grooves, transverse grooves and helical grooves.

10. The spigot tube coupler of claim 1, wherein the spigot comprises a conical portion
disposed at the insertion end, the conical portion configured to provide a ramped surface to

be initially inserted into the tube.

11 The spigot tube coupler of claim 10, wherein the one or more grooves extend into the

conical portion.

12. The spigot tube coupler of claim 1, wherein the stop surface of the housing comprises

a base member extending from the housing.

13. The spigot tube coupler of claim 12, further comprising a collar disposed at the
insertion end of the spigot, the collar having an outer diameter greater than the outer surface

of the spigot.

14. The spigot tube coupler of claim 13, wherein the collar comprises a retention wall
defining an end to each of the one or more grooves, the retention wall configured to contain

the bonding agent within the one or more grooves.

15. The spigot tube coupler of claim 13, wherein the spigot comprises a conical portion
disposed past the collar at the insertion end, the conical portion configured to provide a

ramped surface to be initially inserted into the tube.
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16. A spigot tube coupler, comprising:
a stop surface; and
a spigot extending from the stop surface and configured to be inserted into a tube, the
spigot comprising:
an insertion end;
a fluid port disposed in the center of the spigot;
an outer surface; and
a plurality of grooves disposed around the outer surface, wherein the plurality
of grooves are configured to receive a bonding agent to provide a plurality of bonding

areas between the spigot and the tube.

17.  The spigot tube coupler of claim 16, wherein the spigot comprises a conical portion
disposed at the insertion end, the conical portion configured to provide a ramped surface to

be initially inserted into the tube.

18.  The spigot tube coupler of claim 17, further comprising a collar disposed adjacent to
the conical portion, the collar having an outer diameter greater than the outer surface of the
spigot, wherein the collar comprises a retention wall defining an end to each of the plurality
of grooves, the retention wall configured to contain the bonding agent within the plurality of

Srooves.

19. A method of assembling a spigot tube coupler and a tube, the method comprising:

applying a bonding agent to an outer surface of a spigot of a spigot tube coupler, the
spigot comprising a plurality of grooves disposed around the outer surface;

aligning an insertion end of the spigot with an end of the tube;

slidably inserting the spigot into the tube until the end of the tube contacts a stop
surface of the spigot tube coupler; and

forming a plurality of bonding areas between the spigot and the tube, each bonding

area defined by an outer surface of the bonding agent within one of the grooves.
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20. The method of claim 19, further comprising:

applying the bonding agent to the outer surface of the spigot between a collar
disposed on the insertion end of the spigot and the stop surface of the spigot tube coupler, the
collar comprising an outer diameter greater than the outer surface of the spigot and a
retention wall defining an end to each of the plurality of grooves; and

generating a friction fit between the collar and an inner surface of the tube.

-19 -



WO 2022/103695 PCT/US2021/058444

115

/‘30

40 20 70
70 20 90 60 20
‘—'EU_—L%”‘%EL s / 4 % / %ﬂ

FIG. 1
(Prior Art)

24

72
\ 74

76~

26

L 4

FIG. 2
(Prior Art)



WO 2022/103695 PCT/US2021/058444

2/5




WO 2022/103695

PCT/US2021/058444
3/5
0~
o
s 130
;1%
<,
7 '1§ﬂ/132
- =
SN
| 134 131
140
FIG. 5




4/5




FIG. 11



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2021/058444

A. CLASSIFICATION OF SUBJECT MATTER
INV. A61M39/10 A61M39/12

ADD.

A61M25/00

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

B. FIELDS SEARCHED

A61M

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 searched

EPO-Internal

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

figure 2
column 3, line 36 — line 52

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2019/231969 Al (HOUGAARD OLE [DK] ET 1-20

AL) 1 August 2019 (2019-08-01)

figures 15-28

paragraph [0192] - paragraph [0196]
X US 4 776 849 A (SHINNO KOUJI [JP] ET AL) 1-9,11,

11 October 1988 (1988-10-11) 16,19,20

I:‘ Further documents are listed in the continuation of Box C.

‘z‘ See patent family annex.

* 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 after 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)

"O" 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

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

"X" 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

"Y" 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

"&" document member of the same patent family

Date of the actual completion of the international search

16 February 2022

Date of mailing of the international search report

01/03/2022

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016

Authorized officer

Petersheim, Markus

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




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2021/058444
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2019231969 Al 01-08-2019 Ca 3042129 A1 03-05-2018
Ca 3065213 A1 03-05-2018
CN 110545858 A 06-12-2019
DK 3532126 T3 07-06-2021
EP 3532126 Al 04-09-2019
EP 3838309 Al 23-06-2021
Us 2019231969 Al 01-08-2019
WO 2018077361 Al 03-05-2018
US 4776849 A 11-10-1988 AU 580105 B2 22-12-1988
JP H0375185 B2 29-11-19%99%91
JP S61113467 A 31-05-1986
Us 4776849 A 11-10-1988

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




	Page 1 - front-page
	Page 2 - front-page
	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 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - wo-search-report
	Page 28 - wo-search-report

