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VALVE PROTECTION AND TUBE MANAGEMENT DEVICE

This application claims priority of U.S. Provisional
Application Serial No. 62/410,580 filed October 20, 2016, the
disclosure of which 1s incorporated herein by reference in
its entirety.
BACKGROUND

Encapsulated filters are typically contained in a
housing and have one or more ports or vents that extend
outwardly from the housing. This can cause issues during
shipment of the product, especially when the product is itself
enclosed in packaging material, such as shrink wrap or the
like, that conforms to the shape of the product. The ports
or vents can penetrate through the packaging material, and
can result in breakage and/or contamination of the product.

For example, MILLIPAK® disposable or single-use filter
units are stacked disc filters designed for the removal of
particles and microorganisms from ligquids and gases, and are
commercially available from the instant assignee, EMD
Millipore Corporation. Often such units are supplied sterile
and have undergone integrity tested during manufacture to
guarantee integrity. The housing containing the stacked disc
filters may be made of polycarbonate, for example. The units

may have an inlet port and an outlet port for the flow of
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fluid through the housing. Vent and other ports may also be
present.

Ports, vents or valves often protrude out from the main
body of such encapsulated filter units for ergonomic reasons
and these may become damaged or cause damage to the final
packaging or cause damage to other items connected to the
encapsulated filter such as liquid containing bag constructed
of plastic film.

An additional problem with such devices is the tubing
that can accompany the product. Tubing can be susceptible to
kinking, which can interfere with use of the device. If the
tubing is kinked during sterilization such as with an
autoclave or by means of radiation, the tubing may cross-link
during sterilization, and the kinked section of the tubing
will seal to itself rendering the product useless.

It therefore would be desirable to provide protection
for such protruding members of encapsulated filter housings,
and to provide tube management to minimize or prevent tube
kinking, and/or to minimize or prevent tube cross-linking

during sterilization processes.

SUMMARY
The problems of the prior art have been overcome by the

embodiments disclosed Therein, which relate to a port
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protection device particularly suited for an encapsulated
filter unit. In certain embodiments, the protection device
comprises a main body defining an internal region configured
to receive at least a portion of a port or the like protruding
from an encapsulated filter body or housing. In certain
embodiments, the main body includes a slot that allows for
easy removal of the protection device from the port or the
like. In certain embodiments, a tube management system is
associated with the port protection device and is provided to
receive, hold and/or orient tubing. One suitable tube
management system includes two spaced tangs that extend from
the main body of the protection device and are configured to
cooperatively receive and grasp tubing between them. Another
tube management system includes spaced C-shaped holders that
are configured to receive tubing. Yet another tube management
system includes a bellows that 1s configured to receive
flexible tubing and which is flexible so that a user can

positon the tubing in a desired orientation.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1is a perspective view of an encapsulated filter
housing having a vent and a protection device positioned to

protect the vent in accordance with certain embodiments;
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FIG. 2 is a cross-sectional view of a protection device
positioned on a vent and shown managing tubing in accordance
with certain embodiments;

FIG. 3 1is a perspective view of a protection device in
accordance with certain embodiments;

FIG. 4 1is a perspective view of a first alternative
embodiment of a protection device;

FIG. 5 1s a perspective view of a second alternative
embodiment of a protection device; and

FIG. 6 1s a perspective view of a third alternative

embodiment of a protection device.

DETAILED DESCRIPTION

A more complete understanding of the components,
processes and devices disclosed herein can be obtained by
reference to the accompanying drawings. The figures are
merely schematic representations based on convenience and the
ease of demonstrating the present disclosure, and 1is,
therefore, not intended to indicate relative =size and
dimensions of the devices or components thereof and/or to
define or limit the scope of the exemplary embodiments.

Although specific terms are used in the following
description for the sake of clarity, these terms are intended

to refer only to the particular structure of the embodiments
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selected for illustration in the drawings, and are not
intended to define or limit the scope of the disclosure. In
the drawings and the following description below, it is to be
understood that like numeric designations refer to components

of like function.

" ” " "

The singular forms "a, an, and "the" include plural
referents unless the context clearly dictates otherwise.
As used in the specification, various devices and parts

may be described as "comprising" other components. The terms

’” 7 ’”

“comprise (s), “include(s), “having,” “has, ” “can,

”

“contain(s), and variants thereof, as used herein, are
intended to be open-ended transitional phrases, terms, or
words that do not preclude the possibility of additional
components.

Turning first to FIGS. 1-3, there 1s shown an
encapsulated filter port protection device 10 in accordance
with certain embodiments. In FIG. 1, the device 10 is shown
in place on a port 5 of an encapsulated filter 20. In the
embodiment shown, the port 5, which can be a valve such as a
bleed wvalve or a vent, for example, protrudes from the body
of the encapsulated filter 20 for ergonomic reasons and
presents a surface that than be damaged during packaging

and/or shipping, and/or can cause damage to the packaging,

rendering the product ineffective. For example, the port b
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may have a free end that is sharp and can penetrate through
packaging. In some embodiments the port 1is generally
cylindrical, although the port protection device of the
embodiments disclosed herein can be used to protect
protrusions having other shapes.

In certain embodiments, the device 10 includes a main
body 12. In the embodiment shown, the main body 12 includes
an outer wall that defines an interior volume configured to
receive at least a portion of port 5 of an encapsulated filter
20, for example. In certain embodiments, the outer wall is
discontinuous; there is a slot 3 (FIG. 3) formed axially in
the outer wall that provides the main body 12 with some
flexibility for easy attachment and removal from the port 5.
The slot 3 may be dimensioned and positioned to receive a
vent hook 6 or other detail which protrudes from port 5 should
one be present on the encapsulated filter 20. The interior
volume of the main body 12 should be sufficient to receive at
least a portion of the port 5, and thus should have an
interior diameter larger than the largest exterior diameter
of the port 5. In some embodiments, the interior volume of
the main body 12 is dimensioned to receive substantially the
entire length of the port 5. In other embodiments, the
interior volume of the main body 12 is dimensioned to cover

or surround only the top portion of the port 5 (FIG. 1).
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In some embodiments, the main body 12 includes an upper
region 13 that is generally cylindrical, and has a constant
or substantially constant interior diameter. In some
embodiments, the main body 12 includes a lower region 14 that
is also generally cylindrical, and has a constant or
substantially constant interior diameter that is larger than
the constant or substantially constant diameter of the upper
region 13. There also may be a region of transition 15 between
the upper region 13 and the lower region 14 that has an
internal diameter that gradually increases from the upper
region 13 towards the lower region 14.

In certain embodiments, the device 10 may include a tube
management system. For example, in some embodiments a pair
of spaced tangs 21, 22 extend from the main body 12 and are
positioned and configured to manage a tube extending from the
port to which the device 10 is protecting. The spaced tangs
21, 22 function to manage tubing, typically flexible
cylindrical plastic tubing. If the tubing kinked when the
product is subject to sterilization such as with an autoclave,
the tubing can be c¢ross-linked during sterilization,
rendering the tubing and the device useless. The spaced tangs
21, 22 are configured to hold or grasp tubing 30 or the like
between them, creating points of contact with the tubing 30

to hold the contacted points of the tubing 30 in place and
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minimize or prevent the tubing 30 from kinking. Preventing
kinking of the +tubing avoids compromising the tubing
integrity and/or reduces or eliminates any deleterious cross-
linking during sterilization procedures. In some embodiments
there are at least two points of contact. In some embodiments
the tubing 30 may be slidable while in the grasp of the tangs
21, 22 to allow for further positioning, for example, for
increasing or decreasing the size of loop 30’ seen in FIG. 2.
In addition, the tangs 21, 22 help in managing the positioning
or orientation of the tubing 30 so that it is not in the way
of the user and does not interfere with the filtration
process.

In certain embodiments, each tang 21, 22 extends
radially outwardly from the main body 12, and a portion of
each tang extends axially from the open bottom end 19 of the
main body 12. Each tang 21, 22 may terminate in a respective
free end 2la, 22a. In some embodiments, each tang 21, 22
includes an inner surface having an arcuate cut-out 31, 32
(only cut-out 32 is visible in FIG. 3) configured to receive
the tubing 30. Fach arcuate cut-out 31, 32 is preferably
located proximate to the free end 2la, 22a, and the cut-outs
31, 32 oppose one another and cooperate to receive and hold
the outer surface of a tube 30, such as a flexible cylindrical

tube. In some embodiments the space between the cut-outs 31,
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32 1s slightly smaller than the outside diameter of the tube
30, so that when the tangs 21, 22 are in a relaxed position,
they cooperate to hold the tube 30, thereby requiring an
external force (e.g., a force applied radially) to slide the
tube 30 while in their dgrasp or to completely release the
tube 30 from their grasp.

FIG. 4 shows an alternative embodiment of a protection
device 10’. The device 10’ includes a main body 12’. In the
embodiment shown, the main body 12’ includes an outer wall
that defines an interior volume configured to receive a port
5 of an encapsulated filter 20 (FIG. 1). In some embodiments,
the main body 12’ includes an upper region 13’ that is
generally cylindrical, and has a constant or substantially
constant interior diameter. In some embodiments, the main
body 12’ includes a lower region 14’ that is also generally
cylindrical, and has a constant or substantially constant
interior diameter that is larger than the constant or
substantially constant diameter of the upper region 13’.
There also may be a region of transition 15’ between the upper
region 13’ and the lower region 14’ that has an internal
diameter that gradually increases from the upper region 13’
towards the lower region 147.

In some embodiments, extending axially from the main

body 12’ are one or more dgenerally C-shaped tube holders 35,
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36 that are supported on stem 33. Where more than one
generally C-shaped tube holders are present on the stem 33,
they are preferably spaced from each other. In some
embodiments, each of the one or more C-shaped tube holders
35, 36 has a gap 3b5a, 36a to allow for insertion of a tube to
the internal region defined by the C-shaped tube holders 35,
36. Preferably each gap 35a, 36a is dimensioned such that
manual force is necessary to insert and remove the tube 30
from the internal region. As a result, once a tube 30 1is
inserted to the internal region, it is retained therein until
the user removes it. In some embodiments, the stem 33 is
made thin enough to have flexibility, allowing it to bend in
order to orient the tube 30 as desired.

In certain embodiments, the protection device 10’ may
include a nose 40 that extends radially outwardly from the
main body 12’. In some embodiments the nose 40 is formed by
a curved outer wall 41 that defines an interior cavity
configured to receive a vent hook 6 (FIG. 2) or the 1like
present on an encapsulated filter 20, and functions to help
prevent premature activation of the vent.

FIG. 5 illustrates vyet another embodiment of a
protection device 10”. In this embodiment, the main body 127
is similar to that of the embodiment of FIG. 4, but instead

of the one or more C-shaped tube holders 35, 36, there is an
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axially extending bellows 50. The bellows 50 has an open end
52 and a plurality of folds or corrugations 5la-51ln that
impart flexibility to the bellows 50 and allow the bellows 50
to bend or flex relative to the main body 12”. The bellows 50
defines an interior region that can contain a tube 30, which
will extend out the open end 52 and can be positioned as
wanted by flexing the bellows 50 accordingly.

In certain embodiments, the protection device 10”7 may
include a nose 40’ that extends radially outwardly from the
main body 12”. The nose 40’ 1s formed by an outer wall 41’
that defines an interior cavity configured to receive a vent
hook 6 (FIG. 2) or other detail that protrudes from the port
5 present on an encapsulated filter housing, and functions to
help prevent premature activation of the wvent.

FIG. 6 illustrates vyet a further embodiment of a
protection device 100 somewhat similar to that of FIG. 5, but
instead of a bellows, the top has a horn shape with a flared
opening 130. The device 100 includes a main body 112 including
an upper region 113 that is generally cylindrical, and has a
constant or substantially constant interior diameter. In some
embodiments, the main body 112 includes a lower region 114
that is also generally cylindrical, and has a constant or
substantially constant interior diameter that is larger than

the constant or substantially constant diameter of the upper

11
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region 113. There also may be a region of transition 115
between the upper region 113 and the lower region 114 that
has an internal diameter that gradually increases from the
upper region 113 towards the lower region 114.

The upper region 113 terminates in the flared opening
130, which comprises regions of increasing diameter, reaching
a maximum diameter at the free end 131. The flared opening
130 is configured to provide a large enough radius to prevent
kinking of tube 30 that extends through the flared opening
when in the assembled condition.

In certain embodiments, the protection device 100 may
include a nose 40” that extends radially outwardly from the
main body 122. The nose 40” 1is formed by an outer wall 41"
that defines an interior cavity configured to receive a vent
hook 6 (FIG. 2) or other detail that protrudes from the port
5 present on an encapsulated filter housing, and functions to

help prevent premature activation of the vent.

12
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What is claimed is:

1. An encapsulated filter port protection device,
comprising a main body defining an open region for
receiving a filtration housing port, said main body
having first and second spaced tangs extending
therefrom, said first and second spaced tangs Dbeing
configured to cooperatively receive and grasp flexible
tubing.

2. The encapsulated filter port protection device of claim
1, wherein said flexible tubing has an outside diameter,
and wherein the space between said spaced tangs 1is
smaller than said outside diameter.

3. The encapsulated filter port protection device of claim
1, wherein said spaced tangs are configured to create at
least two points of contact with said flexible tubing.

4. The encapsulated filter port protection device of claim
1, wherein said open region is substantially
cylindrical.

5. The encapsulated filter port protection device of claim
1, wherein said main body has a top that, in cross-
section, is a discontinuous annular ring.

6. The encapsulated filter port protection device of claim

1, wherein each of said first and second tangs comprises

13
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9

10.

an inner surface having an actuate cut-out configured to

receive said flexible tubing.

. The encapsulated filter port protection device of claim

1, wherein said main body has an upper region having a
first external diameter, and a lower region having a
second external diameter greater than said first

external diameter.

. The encapsulated filter port protection device of claim

7, wherein said main body has an intermediate region
between said upper region and said lower region that
transitions between said first and second external

diameters.

. An encapsulated filter, comprising a housing, at least

one port protruding from said housing, flexible tubing
extending out from said port, and a port protection
device comprising a main body defining an open region
for receiving at least a portion of said at least one
port, said main body having first and second spaced tangs
extending therefrom, said first and second spaced tangs
being configured to cooperatively receive and grasp said
flexible tubing.

The encapsulated filter of claim 9, wherein said

flexible tubing has an outside diameter, and wherein the

14
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11.

12.

13.

14.

space between said spaced tangs is smaller than said
outside diameter.

The encapsulated filter of claim 9, wherein said
spaced tangs are configured to create at least two points
of contact with said flexible tubing.

An encapsulated filter port protection device,
comprising a main body defining an open region for
receiving a filtration housing port, said main body
having first and second spaced C-shaped tube holders
extending therefrom, said first and second C-shaped tube
holders each being configured to receive flexible
tubing.

An encapsulated filter port protection device,
comprising a main body defining an open region for
receiving a filtration housing port, and a bellows
extending from said main body and configured to receive
flexible tubing.

An encapsulated filter port protection device,
comprising a main body defining an open region for
receiving a filtration housing port, and a horn-shaped
open end extending from said main body and configured to

receive flexible tubing.
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