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bore and an external surface and a first opening wherein the internal bore termin-
ates at the first opening. The body has a second opening and a fluid passage extend -
ing through the body from the internal bore to the second opening. The internal
bore is configured to couple to an external surface of a first tube and the external
surface is configured to couple to an internal surface ot a second tube.
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FITTING AND METHOD FOR ASSEMBLY

BACKGROUND

Field

[0001] The present disclosure generally relates to systems and methods of joining
tubing and, in particular, fittings that can join to a range of sizes of tubing. Otherwise,

this disclosure relates to a connector for multiple sizes of tubing.
[0002]
Description of the Related Art

[0003] One method of transferring fluids from one location to another is through fluid
conduits that are referred to by a variety of names including tubing, pipe, piping, hoses,
and lines. The name is frequently associated with the diameter of the fluid conduit.
fluid conduit that is flexible, made of a plastic, and having an outer diameter on the
order of a few centimeters or less is commonly called tubing although this varies across
industries. It is common to attach a coupling or fitting to one or both ends of the fluid
conduit to enable easier attachment to fluid containers or other fluid-handling elements
or to create more complex fluid transfer systems. Fittings are commonly sized to match
the inside or outside diameter of the fluid conduit, and each size of fluid conduit
typically requires a unique size of fitting to provide the proper fit between the fluid
conduit and the fitting.

[0004] In the medical field, fluids are frequently administered as infusions. The
container holding the medical fluid, such as a flexible intravenous (IV) bag, is
connected to an infusion device, such as an IV needle, by a disposable IV set
comprising tubing having one or more fittings. IV sets may also have intermediate
ports or connection points where additional fluid containers may be connected to
introduce or withdraw fluid. The tubing is connected to the fittings by one or more of
mechanical attachment, such as a barbed fitting that is inserted into the interior of the
tubing, and bonding, such as a solvent weld between an internal pocket of the fitting and
the exterior surface of the tubing. One of the challenges of fabricating IV sets is that

tubing comes in a wide variety of sizes and the availability of a specific size of tubing
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may be intermittent, sometimes leading to unintended shutdowns of production for lack

of the compatible fittings and tubing.

SUMMARY

[0005] To address at least some of the above mentioned challenges, it is desirable to

provide a single fitting that connects to a range of sizes of tubing.

[0006] In certain embodiments, a fitting is disclosed that comprises a body comprising a
tubular portion with an internal bore and an external surface and a first opening wherein
the internal bore terminates at the first opening and the body further comprises a second
opening, and a fluid passage extending through the body from the internal bore to the
second opening, wherein the internal bore is configured to couple to an external surface
of a first tube and the external surface is configured to couple to an internal surface of a

second tube.

[0007] In certain embodiments, a method of assembling a fitting and a flexible tube is
disclosed. The method comprises the steps of selecting a rigid fitting and a flexible tube
having either an external surface that is configured to couple to an internal surface of a
tubular portion of the rigid fitting or an internal surface that is configured to couple to
an external surface of the tubular portion of the rigid fitting, coupling the outer surface
of the flexible tube to the internal surface of the tubular portion of the rigid fitting when
the external surface of the flexible tube is configured to couple to the internal surface of
the tubular portion of the rigid fitting, and coupling the internal surface of the flexible
tube to the external surface of the tubular portion of the rigid fitting when the internal
surface of the flexible tube is configured to couple to the external surface of the tubular

portion of the rigid fitting.

[0008] In certain embodiments, an IV set is disclosed that comprises a fitting
comprising a body comprising a tubular portion with an internal bore and an external
surface and a first opening wherein the internal bore terminates at the first opening and
the body further comprises a second opening and a fluid passage extending through the
body from the internal bore to the second opening wherein the internal bore is
configured to couple to an external surface of a first tube and the external surface is
configured to couple to an internal surface of a second tube, and one or more pieces of

flexible tubing, wherein either the external surface of at least one piece of the flexible
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tubing is coupled to the internal bore of the tubular portion of the body of the fitting or
the internal surface of at least one piece of the flexible tubing is coupled to the external

surface of the tubular portion of the body of the fitting.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The accompanying drawings, which are included to provide further
understanding and are incorporated in and constitute a part of this specification,
illustrate disclosed embodiments and together with the description serve to explain the

principles of the disclosed embodiments. In the drawings:

[0010] FIG. 1 depicts an exemplary embodiment of a fitting configured to accept

multiple sizes of flexible tubing according to certain aspects of the present disclosure.

[0011] FIG. 2 depicts a cross-section of the fitting of FIG. 1 according to certain aspects

of the present disclosure.

[0012] FIGS. 3A-3B depict assembly of the fitting of FIG. 1 with smallbore tubing

according to certain aspects of the disclosure.

[0013] FIGS. 4A-4B depict assembly of the fitting of FIG. 1 with macrobore tubing

according to certain aspects of the disclosure.
[0014] FIG. 5 depicts a Y-fitting according to certain aspects of the disclosure.

[0015] FIG. 6 depicts another embodiment of a Y-fitting according to certain aspects of

the disclosure.
[0016] FIG. 7 depicts an IV set according to certain aspects of the disclosure.

[0017] FIG. 8 is a flowchart of a method of attaching flexible tubing to the fitting

according to certain aspects of the disclosure.

DETAILED DESCRIPTION

[0018] The systems and methods disclosed herein disclose a fitting configured to join to
multiple sizes of tubing and methods of assembling the fitting with the various sizes of

tubing.



WO 2012/109626 PCT/US2012/024767

[0019] In the following detailed description, numerous specific details are set forth to
provide a full understanding of the present disclosure. It will be apparent, however, to
one ordinarily skilled in the art that embodiments of the present disclosure may be
practiced without some of the specific details. In other instances, well-known structures

and techniques have not been shown in detail so as not to obscure the disclosure.

[0020] FIG. 1 depicts an exemplary embodiment of a fitting 10 configured to accept
multiple sizes of flexible tubing (not shown) according to certain aspects of the present
disclosure. The fitting 10 has a body 12 that comprises a tubular portion 14 at one end
and, in this example, a female luer connector 26 at the other end. Body 12 also
comprises two wing tabs 13 that provide improved gripping capability for_ nurses using

the fitting 10.

[0021] FIG. 2 depicts a cross-section of the fitting 10 of FIG. 1 according to certain
aspects of the present disclosure. The tubular portion 14 comprises an internal bore 18
and an external surface 16. In this example, internal bore 18 is an approximate cylinder
of constant cross-section and the external surface 16 is tapered to form a truncated cone
that is approximately concentric with internal bore 18. In other embodiments, the
external surface 16 may be approximately cylindrical with a constant cross-section.
The body 12 has a first opening 22 at the tip of the tubular portion 14, wherein the
internal bore 18 connects with the first opening 22, and a second opening 24 at the end
of the body 12 opposite the tubular portion 14. There is a restriction 17 at the end of
internal bore 18 that serves as a stop for the insertion of tubing into the internal bore 18,
where restriction 17 has a diameter that is smaller than the diameter of internal bore 18.
The body 12 can be seen to have a fluid passage 20/21 that passes through the body 12
from the internal bore 18 to the second opening 24, where fluid passage 21, in this

example, is tapered and configured to mate with the tip of a standard male Luer fitting.

[0022] Tubing having an inner diameter of greater than 0.100 inches is typically
considered “macrobore” and is expanded on a standard tubing expander prior to being
slipped over a connector such as external surface 16. Tubing with an inner diameter of
less than 0.100 inches, and particularly tubing having an outer diameter of
approximately 0.079 inches, is considered “smallbore” or “microbore” and is bonded

into a tubing pocket such as internal bore 18.
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[0023] FIGS. 3A-3B depict assembly of the fitting 10 of FIG. 1 with smallbore
tubing 30 according to certain aspects of the disclosure. Figure 3A shows an end of
smallbore tubing 30 having an external surface 32 positioned proximate to the internal
bore 18 of fitting 10. The diameter of the internal bore 18 is sized to fit the outside
diameter of smallbore tubing 30. In certain embodiments, the outer diameter of
smallbore tubing is approximately 0.079 inches. In this example, the inside diameter of
internal bore 18 is slightly larger than the diameter of external surface 32 such that an
adhesive or solvent, such as cyclohexanone, may be used to retain smallbore tubing 30
in internal bore 18. In other embodiments, the diameter of the internal bore 18may be
nominally the same as that of external surface 32. In other embodiments, internal bore
18 may have retention features (not shown) that mechanically retain smallbore tubing
30 in the internal bore 18 without adhesive. Figure 3B depicts fitting 10 and smallbore
tubing 30 wherein a portion of tubing 30 has been inserted into the internal bore 18 until
the smallbore tubing 30 contacts the restrictor 17. Once assembled as seen in FIG. 3B,
fluid is able to flow through smallbore tubing 30 into the restrictor 17 and then into fluid
passages 20/21 to opening 24. If fitting 10 is mated with another connector (not shown)
in fluid passage 21, a fluid connection exists from smallbore tubing 30 to the internal

flow channel of the mated connector.

[0024] FIGS. 4A-4B depict assembly of the fitting 10 of FIG. 1 with a macrobore
tubing 34 according to certain aspects of the disclosure. FIG. 4A shows an end of a
piece of macrobore tubing 34 having an internal surface 36 positioned proximate to the
tubular portion 16 of fitting 10. It can be seen that, in this example, the diameter of the
internal surface 36 is approximately equal to the diameter of the external surface 16 at
opening 22. In certain other embodiments, the inside diameter of internal surface 36 is
smaller than the diameter of the external surface 16 at opening 22 and requires forming
by a secondary tool (not shown) to increase the inside diameter of large bore tubing 34
to fit over the external surface 16 of fitting 10. In certain other embodiments, the inner
diameter of the macrobore tubing 34 is approximately 0.100 inches. Figure 4B depicts
the assembled condition of large bore tubing 34 and fitting 10 wherein a portion of
macrobore tubing 34 is over external surface 16 of fitting 10. In this example, a
lubricant (not shown) such as isopropy! alcohol has been applied to the internal surface
36 of large bore tubing 34 prior to assembly to aid in sliding macrobore tubing 34 over

external surface 16, whereupon the lubricant will evaporate after assembly leaving
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sufficient friction between internal surface 36 and external surface 16 to retain
macrobore tubing 34 on fitting 10. In certain embodiments, a solvent (not shown) such
as cyclahexanone is applied to the external surface 16 prior to assembly such that the
material of the external surface 16 is softened and will conform to the internal surface
36 after assembly, wherein the solvent will evaporate and leave the hardened material of
external surface 16 in intimate contact with the internal surface 36 of large bore tubing
34. In certain other embodiments, an adhesive is applied to the external surface 16 prior
to assembly such that large bore tubing 34 is bonded to fitting 10 after the adhesive
cures. Once assembled as seen in FIG. 4B, fluid is able to flow through macrobore
tubing 34 into the internal bore 18, through restrictor 17, and then into fluid passages
20/21 to opening 24. If fitting 10 is mated with another connector (not shown) in fluid
passage 21, a fluid connection exists from macrobore tubing 34 to the internal flow

channel of the mated connector.

[0025] FIG. 5 depicts a Y-fitting 40 according to certain aspects of the disclosure. In
this example, a first piece of flexible tubing (not shown) is to be bonded to a bottom
tubular portion 14 and a second piece of flexible tubing (not shown) is to be bonded to a
side tubular section 14A having an external surface 16A and a second opening 24A. It
can be seen that tubular portion 14A is cut off at an angle at the location of opening 24A
to aid in starting the internal surface of macrobore tubing 34 (such as shown in FIG. 4A)

over external surface 16A.

[0026] FIG. 6 depicts another embodiment of a Y-fitting 42 according to certain aspects
of the disclosure. In this example the opening 24A of FIG. 5 has been replaced with a
needleless connector 46 that is, in this example, a female Luer connector with a sealing
plug. Body 12 comprises a mechanical attachment element 44 under opening 24, such
that fitting 42 can be attached to another fluid device (not shown) having a threaded
port. In this example, the tubular portion 14 comprises a ridged ring 48 encircling
external surface 16, such that the ridged ring 48 will mechanically retain large bore
tubing 34 in place after assembly. In certain embodiments, the ridged ring 48 is a barb
having an inclined surface that connects to the external surface 16 and then slopes
outward to an increased diameter, further having a ring of reduced diameter 49

immediately adjacent to the barb 48 such that the stretched material of macrobore
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tubing 34 will contract over the reduced diameter 49, further enhancing the retention
ability of barb 48.

[0027] FIG. 7 depicts an IV set 50 according to certain aspects of the disclosure. The
IV set 50 comprises a standard bag spike 52, such as is normally used to establish a
connection to a standard IV bag (not shown), wherein bag spike 52 comprises a tubular
portion 14 similar to that of FIGS. 1 and 2. In other words, the tubular portion 14 of bag
spike 52 has an internal bore 18 configured to receive smallbore tubing 30 and a tapered
external surface 16 configured to receive macrobore tubing 34. The IV set 50 further
comprises connector 56 that also comprises a tubular portion 14 also having an internal
bore 18 and a tapered external surface 16. This enables IV set 50 to be constructed from

a variety of tubing sizes using a single set of bag spike 52 and fitting 56.

[0028] FIG. 8 is a flowchart of a method of attaching flexible tubing 30/34 to the fitting
10 according to certain aspects of the disclosure. The method begins in step 105 by
selecting a rigid fitting 10 and a flexible tubing 30/34 that is either the flexible tubing 30
having an external surface 32 that fits within the internal bore 18 of fitting 10 or the
flexible tubing 34 having an internal surface 36 that will fit over the external surface 16
of fitting 10. In certain other embodiments, the relative size of the respective feature
32/36 of the tubing 30/34 and the size of the respective feature 18/16 of fitting 10 will
have sufficient clearance for an adhesive. In step 110, a solvent is applied to the
feature 18/16 of fitting 10. In certain embodiments, the solvent is applied to the
respective feature 32/36 of the tubing 30/34. In certain other embodiments, an adhesive
is applied to one or both the feature 18/16 of fitting 10 and the respective feature 32/36
of the tubing 30/34. In certain other embodiments, the lubricant is applied to one or
both of the feature 18/16 of fitting 10 and the respective feature 32/36 of the tubing
30/34. In step 115, the prepared fitting 10 and tubing 30/34 are assembled and the

solvent allowed to evaporate. After the solvent has evaporated, the process is complete.

[0029] It can be seen that the disclosed embodiments of the fitting 10 provide an ability
to use either small bore tubing 30 or large bore tubing 34 with a single size of fitting 10.
This simplifies the stocking of parts for production of fluid transfer systems such as
IV sets using this type of fitting, reduces the chance of a production shutdown for lack

of parts, reduces cost by purchasing a single SKU in larger quantities than two fittings
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each configured for a single size of tubing, and reduces the chance of an assembly error

of using the wrong fitting.

[0030] The previous description is provided to enable any person skilled in the art to
practice the various aspects described herein. While the foregoing has described what
are considered to be the best mode and/or other examples, it is understood that 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. Thus, the claims are
not intended to be limited to the aspects shown herein, but is to be accorded the full
scope consistent with the language claims, wherein 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 terms "a set" and “some”
refer 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.

[0031] It is understood that the specific order or hierarchy of steps in the processes
disclosed is an illustration of exemplary approaches. Based upon design preferences, it
is understood that the specific order or hierarchy of steps in the processes may be
rearranged. Some of the steps may be performed simultaneously. The accompanying
method claims present elements of the various steps in a sample order, and are not

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

[0032] Terms such as “top,” “bottom,” “front,” “rear” and the like as used in this
disclosure should be understood as referring to an arbitrary frame of reference, rather
than to the ordinary gravitational frame of reference. Thus, a top surface, a bottom
surface, a front surface, and a rear surface may extend upwardly, downwardly,

diagonally, or horizontally in a gravitational frame of reference.

[0033] 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. 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
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of the subject technology. A disclosure relating to an embodiment may apply to all
embodiments, or one or more embodiments. A phrase such an embodiment may refer to

one or more embodiments and vice versa.

[0034] 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.

[0035] 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, sixth paragraph, 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 is used
in the description or the claims, 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 in a claim.

[0036] All elements, parts and steps described herein are preferably included. It is to be
understood that any of these elements, parts and steps may be replaced by other
elements, parts and steps or deleted altogether as will be obvious to those skilled in the

art.
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CONCEPTS

[0037] This writing discloses at least the following concepts.

Concept 1. A fitting comprising:

a body comprising a tubular portion with an internal bore and an
external surface and a first opening, the internal bore terminating at the first
opening, the body further comprising a second opening; and

a fluid passage extending through the body from the internal bore to the
second opening;
wherein the internal bore is configured to couple to an external surface of a first
tube and the external surface is configured to couple to an internal surface of a second

tube.

Concept 2. The fitting of Concept 1, wherein the external surface of the first tube has a
first diameter and the internal surface of the second tube has a second diameter that is

greater than the first diameter.

Concept 3. The fitting of Concept 1, wherein a portion of the external surface of the

tubular portion is approximately a truncated cone.

Concept 4. The fitting of Concept 1, wherein the external surface comprises one or more
retention features configured such that the internal surface of the second tube slides over
the retention features in a first direction of relative motion and the retention features
cause resistance to motion of the second tube in a second direction of relative motion

that is opposite to the first direction.

Concept 5. The fitting of Concept 4, wherein the retention features comprise one or

more ridges around the truncated cone.

Concept 6. The fitting of Concept 1, wherein the material of the fitting is responsive to a
solvent that softens the material of either the first or the second tube such that the fitting
will bond to the respective first or second tube when the fitting is assembled with the
respective first or second tube after the solvent has been applied to one or both of the

fitting and the respective first or second tube.

10
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Concept 7. The fitting of Concept 1, wherein the material of the fitting is responsive to a
solvent that softens the material of the fitting such that the fitting will conform to the
respective first or second tube when the fitting is assembled with the respective first or

second tube after the solvent has been applied to the fitting.
Concept 8. The fitting of Concept 7, wherein the solvent is cyclohexanone.

Concept 9. The fitting of Concept 1, wherein the material of the fitting is responsive to a

glue that adheres to either the first or the second tube that also adheres to the fitting.

Concept 10. The fitting of Concept 1, wherein the second opening comprises a

needleless connector.

Concept 11. The fitting of Concept 1, wherein the second opening comprising a

mechanical attachment element.

Concept 12. A method of assembling a fitting and a flexible tube, the method
comprising the steps of:
selecting a rigid fitting and a flexible tube having either an external
surface that is configured to couple to an internal surface of a tubular portion of
the rigid fitting or an internal surface that is configured to couple to an external
surface of the tubular portion of the rigid fitting;
coupling the outer surface of the flexible tube to the internal surface of
the tubular portion of the rigid fitting when the external surface of the flexible
tube is configured to couple to the internal surface of the tubular portion of the
rigid fitting; and
coupling the internal surface of the flexible tube to the external surface of
the tubular portion of the rigid fitting when the internal surface of the flexible
tube is configured to couple to the external surface of the tubular portion of the

rigid fitting.

Concept 13. The method of Concept 12, wherein:
the step of coupling the outer surface of the flexible tube to the internal
surface of the tubular portion of the rigid fitting comprises application of a
volatile lubricant to either or both of the outer surface of the flexible tube or the

internal surface of the tubular portion of the rigid fitting; and

11
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the step of coupling the internal surface of the flexible tube to the
external surface of the tubular portion of the rigid fitting comprises application
of a volatile lubricant to either or both of the internal surface of the flexible tube

or the external surface of the tubular portion of the rigid fitting.

Concept 14. The method of Concept 13, wherein the volatile lubricant is isopropyl

alcohol.

Concept 15. The method of Concept 12, wherein:

the step of coupling the outer surface of the flexible tube to the internal
surface of the tubular portion of the rigid fitting comprises application of a
solvent to either or both of the outer surface of the flexible tube or the internal
surface of the tubular portion of the rigid fitting; and

the step of coupling the internal surface of the flexible tube to the
external surface of the tubular portion of the rigid fitting comprises application
of a solvent to either or both of the internal surface of the flexible tube or the

external surface of the tubular portion of the rigid fitting.
Concept 16. The method of Concept 15, wherein the solvent is cyclohexanone.

Concept 17. The method of Concept 12, wherein:

the step of coupling the outer surface of the flexible tube to the internal
surface of the tubular portion of the rigid fitting comprises application of an
adhesive to either or both of the outer surface of the flexible tube or the internal
surface of the tubular portion of the rigid fitting; and

the step of coupling the internal surface of the flexible tube to the
external surface of the tubular portion of the rigid fitting comprises application
of an adhesive to either or both of the internal surface of the flexible tube or the

external surface of the tubular portion of the rigid fitting.

Concept 18. An intravenous (IV) set comprising:
a fitting comprising:
a body comprising a tubular portion with an internal bore and an
external surface and a first opening, the internal bore terminating at the

first opening, the body further comprising a second opening; and

12
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a fluid passage extending through the body from the internal bore
to the second opening;
wherein the internal bore is configured to couple to an external
surface of a first tube and the external surface is configured to couple to
an internal surface of a second tube; and
one or more pieces of flexible tubing;
wherein either the external surface of at least one piece of the flexible
tubing is coupled to the internal bore of the tubular portion of the body of the
fitting or the internal surface of at least one piece of the flexible tubing is

coupled to the external surface of the tubular portion of the body of the fitting.

Concept 19. The IV set of Concept 18, wherein the external surface of the first tube has
a first diameter and the internal surface of the second tube has a second diameter that is

greater than the first diameter.

Concept 20. The IV set of Concept 18, wherein a portion of the external surface of the

tubular portion is approximately a truncated cone.

Concept 21. The IV set of Concept 18, wherein the material of the fitting is responsive
to a solvent that softens the material of either the first or the second tube such that the
fitting will bond to the respective first or second tube when the fitting is assembled with
the respective first or second tube after the solvent has been applied to one or both of the

fitting and the respective first or second tube.

Concept 22. The IV set of Concept 18, wherein the material of the fitting is responsive
to a solvent that softens the material of the fitting such that the fitting will conform to
the respective first or second tube when the fitting is assembled with the respective first

or second tube after the solvent has been applied to the fitting.
Concept 23. The IV set of Concept 22, wherein the solvent is cyclohexanone.

Concept 24. The IV set of Concept 18, wherein the material of the fitting is responsive
to a glue that adheres to either the first or the second tube that also adheres to the fitting.

13
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CLAIMS

WHAT IS CLAIMED IS:

1. A fitting comprising:

a body comprising a tubular portion with an internal bore and an
external surface and a first opening, the internal bore terminating at the first
opening, the body further comprising a second opening; and

a fluid passage extending through the body from the internal bore to the
second opening;
wherein the internal bore is configured to couple to an external surface of a first
tube and the external surface is configured to couple to an internal surface of a second

tube.

2. The fitting of claim 1, wherein the external surface of the first tube has a first
diameter and the internal surface of the second tube has a second diameter that is greater

than the first diameter.

3. The fitting of claim 1, wherein a portion of the external surface of the tubular

portion is approximately a truncated cone.

4. The fitting of claim 1, wherein the external surface comprises one or more
retention features configured such that the internal surface of the second tube slides over
the retention features in a first direction of relative motion and the retention features
cause resistance to motion of the second tube in a second direction of relative motion

that is opposite to the first direction.

5. The fitting of claim 4, wherein the retention features comprise one or more

ridges around the truncated cone.

6. The fitting of claim 1, wherein the material of the fitting is responsive to a
solvent that softens the material of either the first or the second tube such that the fitting
will bond to the respective first or second tube when the fitting is assembled with the
respective first or second tube after the solvent has been applied to one or both of the

fitting and the respective first or second tube.
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7. The fitting of claim 1, wherein the material of the fitting is responsive to a
solvent that softens the material of the fitting such that the fitting will conform to the
respective first or second tube when the fitting is assembled with the respective first or

second tube after the solvent has been applied to the fitting.
8. The fitting of claim 7, wherein the solvent is cyclohexanone.

9. The fitting of claim 1, wherein the material of the fitting is responsive to a glue

that adheres to either the first or the second tube that also adheres to the fitting.

10.  The fitting of claim 1, wherein the second opening comprises a needleless

connector.

11. The fitting of claim 1, wherein the second opening comprising a mechanical

attachment element.

12. A method of assembling a fitting and a flexible tube, the method comprising the
steps of:
selecting a rigid fitting and a flexible tube having either an external
surface that is configured to couple to an internal surface of a tubular portion of
the rigid fitting or an internal surface that is configured to couple to an external
surface of the tubular portion of the rigid fitting;
coupling the outer surface of the flexible tube to the internal surface of
the tubular portion of the rigid fitting when the external surface of the flexible
tube is configured to couple to the internal surface of the tubular portion of the
rigid fitting; and
coupling the internal surface of the flexible tube to the external surface of
the tubular portion of the rigid fitting when the internal surface of the flexible
tube is configured to couple to the external surface of the tubular portion of the

rigid fitting.

13. The method of claim 12, wherein:
the step of coupling the outer surface of the flexible tube to the internal
surface of the tubular portion of the rigid fitting comprises application of a
volatile lubricant to either or both of the outer surface of the flexible tube or the

internal surface of the tubular portion of the rigid fitting; and
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the step of coupling the internal surface of the flexible tube to the
external surface of the tubular portion of the rigid fitting comprises application
of a volatile lubricant to either or both of the internal surface of the flexible tube

or the external surface of the tubular portion of the rigid fitting.
14. The method of claim 13, wherein the volatile lubricant is isopropyl alcohol.

15.  The method of claim 12, wherein:

the step of coupling the outer surface of the flexible tube to the internal
surface of the tubular portion of the rigid fitting comprises application of a
solvent to either or both of the outer surface of the flexible tube or the internal
surface of the tubular portion of the rigid fitting; and

the step of coupling the internal surface of the flexible tube to the
external surface of the tubular portion of the rigid fitting comprises application
of a solvent to either or both of the internal surface of the flexible tube or the

external surface of the tubular portion of the rigid fitting.
16. The method of claim 15, wherein the solvent is cyclohexanone.

17. The method of claim 12, wherein:

the step of coupling the outer surface of the flexible tube to the internal
surface of the tubular portion of the rigid fitting comprises application of an
adhesive to either or both of the outer surface of the flexible tube or the internal
surface of the tubular portion of the rigid fitting; and

the step of coupling the internal surface of the flexible tube to the
external surface of the tubular portion of the rigid fitting comprises application
of an adhesive to either or both of the internal surface of the flexible tube or the

external surface of the tubular portion of the rigid fitting.

18.  An intravenous (IV) set comprising:
a fitting comprising:

a body comprising a tubular portion with an internal bore and an
external surface and a first opening, the internal bore terminating at the
first opening, the body further comprising a second opening; and

a fluid passage extending through the body from the internal bore

to the second opening;
16
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wherein the internal bore is configured to couple to an external
surface of a first tube and the external surface is configured to couple to
an internal surface of a second tube; and
one or more pieces of flexible tubing;
wherein either the external surface of at least one piece of the flexible
tubing is coupled to the internal bore of the tubular portion of the body of the
fitting or the internal surface of at least one piece of the flexible tubing is

coupled to the external surface of the tubular portion of the body of the fitting.

19. The IV set of claim 18, wherein the external surface of the first tube has a first
diameter and the internal surface of the second tube has a second diameter that is greater

than the first diameter.

20.  TheIV set of claim 18, wherein a portion of the external surface of the tubular

portion is approximately a truncated cone.

21.  The IV set of claim 18, wherein the material of the fitting is responsive to a
solvent that softens the material of either the first or the second tube such that the fitting
will bond to the respective first or second tube when the fitting is assembled with the
respective first or second tube after the solvent has been applied to one or both of the

fitting and the respective first or second tube.

22. ThelV set of claim 18, wherein the material of the fitting is responsive to a
solvent that softens the material of the fitting such that the fitting will conform to the
respective first or second tube when the fitting is assembled with the respective first or

second tube after the solvent has been applied to the fitting.
23. The IV set of claim 22, wherein the solvent is cyclohexanone.

24.  The IV set of claim 18, wherein the material of the fitting is responsive to a glue

that adheres to either the first or the second tube that also adheres to the fitting.
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