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ANCHORING DEVICES FOR IMPLANTED TUBES AND
RELATED METHODS

RELATED APPLICATIONS
{0001 This application claims the benefit of priority to WS Provisional
Application Serial No. 62/655,112, filed April 9, 2018, the content of which is

hereby incorporated by reference in its entirety.

FIELD
[0002] The present disclosure relates to anchoring devices for implanted

tubes and related methods.

BACKGRCUND
{0003 Some medical procedures involve anchoring an implanted tube to the
skin of a patient. For example, Tube Thoracostomy is a surgical procedure for
removing excess air or fluid from the pleural space of the chest by inserting a tube
inte the patient through an incision. Some conventional methods include
anchoring the tube to the skin of the chest with sutures followed by covering the
area with gaurze. Some conventional methods can result in relatively long
procedure time, tube dislodgement, skin necrosis, infection, improper

stabilization of the tube, required daily wound care, enhanced scarring, etc.

BRIEF DESCRIPTION OF THE DRAWINGS
(0004} The drawings described herein are for illustrative purposes only of
selected embodiments and not all possible implementations, and they are not
intended to limit the scope of the present disclosure.
{0005] FIG. 1 is a perspective view of a tube anchoring device, in accordance

with at least one example.
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[0006] FIG. 2 is a top view of the base of the tube anchoring device of FIG. 1,
in accordance with at least one example.

[0007] FIG. 3 is a perspective view of a first portion of a tube clamp, in

accordance with at least one example.

{o008] FIG. 4 Is a perspective view of a second portion of a tube clamp, in
accordance with at least one example.

[0003] FIG. 5 is a perspective view of a tube control cap, in accordance with at
least one example.

(0010} FIG. 6 is an exploded perspective view of the tube control cap of FIG. 5
and the tube clamp of FIGS. 3 and 4, in accordance with at least one exampie.
[00L1] FIG. 7 is a perspective view of a seal cap, in accordance with at least
ane example.

[6012] FIG. 8 is a is a flow chart of a method, in accordance with at least one
example.

{0013} Corresponding reference numerals indicate corresponding parts

throughout the several views of the drawings.

DETAILED DESCRIPTION
(0014} A tube anchoring device can include a base and a tube clamp. The base
can include an adhesive for attaching to the skin of the patient and a hole for
receiving a tube {for example, an implanted tube}. The tube clamp is attachable
to the base and defines a bore configured to receive the tube and a tube exit
configured to direct the tube in a selected orientation relative to the skin of the
patient. In some examples, at least a portion of the bore has a guide feature
disposed therein to provide a smooth pathway for bending the tube from the bore
1o the tube exit. in some examples, the tube clamp can then be sealed to secure
the tube in the selected position and anchor the tube to the skin of the patient. In

some examples the tube clamp can further be sealed following removal of the
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tube, such that the tube exit is sealed. in some examples a tube control cap can
engage the tube clamp to seal the incision site and clamp the tube in the selected
agrientation. In at least one example, the tube control cap can cause the tube to
hend toward and engage the tube exit. In some examples, a seal cap can engage
the tube clamp to seal the incision site following tube removal. The described tube
anchoring device and related methods are more reliable, easier to implement, and
more secure than traditional sutures. Additionally, the suture anchoring device
and methods can expedite patient care and reduce the ocourrence of adverse
events caused by tube dislodgement.

[0015] The suture anchoring device and associated methods can be useful in
varicus healthcare applications such as, for example and without limitation, a
chest tubse, a gastrostomy tube, central lines, venous lines, arterial lines,
cholecystectomy tubes, Blake tubes, peripheral intravenous lines, intracranial
pressure monitoring tubes, and any other drainage or infusion tubing. For clarity,
this document explains the present disclosure with reference to a Tube
Thoracostomy application, but the applications of the present disclosure are not
limited thereto.

[001s6] FIG. 1 illustrates an assembled view of a tube anchoring device 100.
The illustrated tube anchoring device 100 includes a base 102, a tube clamp 104,
and a tube control cap 106. The tube clamp 104 can be coupled to an upper
surface 107 of the base 102. in at least one example, the upper surface 107 of the
base 102 includes an adhesive quality configured to adhere to the tube clamp 104.
Once assembiled, the clamp 104 and base 102 can be positioned around 3 tube
108 {for example, a tube implanted in a patient as part of Tube Thoracostomy)
and can be moved into engagement with a surface 110 of a patient {for example,
the skin of a patient’s chest), at which point a lower surface 109 of the base 102
can be coupled to the surface 110 of the patient. in the illustrated example, the

base 102 includes a slit 114 and the tube clamp 104 Is hinged, such that the base
3
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102 and the tube clamp 104 can receive the tube 108. in other examples, the tube
108 may be threaded through the base 102 and the tube clamp 104. In some
examples, the base 102 and the tube clamp 104 may be coupled together after
one or both has received the tube 108.

{0017} Once the base 102 and tube clamp 104 have engaged the tube 108, the
tube control cap 106 can engage the tube clamp 104 to secure the tube 108. The
tube anchoring device 100 can remain secured to the patient’s body without
requiring as much maintenance as conventional methods {e.g., the suture-gauze
technique). In some examples, the tube anchoring device 100 can be a single use
device, such that it is not intended to be reused but instead disposed of once it is
removed from the patient.

{0018] FIG. 2 is a top view of the base 102 of the tube anchoring device 100.
in the iilustrated example, the base 102 has a hole 112 disposed in a central
portion thereof and the slit 114 extends from an edge portion 116 of the base 102
to the hole 112. The slit 114 allows the base 102 to be manipulated so as to
separate the slit 114 to receive the tube 108, In other examples, the slit 114 may
comprise a larger slot, opening, or cutaway, such that the base portion 102 can
receive or otherwise be positioned around the tube 108.

(0019 The base can include a bottom layer 118 associated with the lower
surface 109 and a top layer 120 associated with the upper surface 107, Each of the
top layer 120 and the bottom laver 118 may include an adhesive or have an
adhesive guality. in one example, the bottom layer 118 can include a medicai
grade skin adhesive to secure the base 102 to the surface 110 of the patient. In
ancther example, the top layer 120 can include any suitable adhesive compatible
with the tube clamp 104. in some examples, the tube clamp 104 can couple to the
base 102 using any of a variety of couplings other than adhesive. In at least one

example, the tube clamp 104 and the base 102 are formed as a unitary piece. In
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at least one example, the base 102 has a shape corresponding to the shape of the
bottom surface of the tube clamp 104.

[0620] The base 102 can also include an absorptive member 122 that can be
disposed surrounding or otherwise adjacent to the heole 112 in contact with an
inner edge 124 of the base 102. An outer edge of the absorptive member 122 can
be secured between the bottom layer 118 and the top layer 120 along the inner
edge 124 of the base 102 such that the top layer 120 and the botiom layer 118
provide structural integrity to the absorptive member 122, In some examples, the
absorptive member 122 can be coupled to the bottom layer 118 and the top laver
120 by adhesion, gluing, fusing, or the like. The absorptive member 122 can be
absorbent and can help absorb body fluids or any other source of moisture. In at
least one example, the absorptive member 122 can comprise a hydrocoiloid or
any other suitable absorptive material. The absorptive member 122 can also
include or be provided in the form of an adhesive tape and can remain adherent
in both wet and dry conditions. In some examples, the absorptive member 122 s
annular. in at least one example, the absorptive member 122 is segmented. n at
least one example, the base is about five inches by five inches (12.7 cm x 12.7 cm}.
[0021) The base 102 can also include an anti-bacterial member 126 that can
be disposed interior to and in contact with the absorptive member 122, such that
the anti-bacterial member 126 is positioned between the hole 112 and the
absorptive member 122. The anti-bacterial member 126 can include chiorhexidine
gluconate or any other suitable antimicrobial agent. The anti-bacterial member
126 can be joined to the absorptive member 122 by sewing, suturing, gluing,
fusing, or the like. In at least one example the anti-bacterial member 126 is
annular. In some exarples, the absorptive member 122 and the anti-bacterial
member 126 can comprise a single member that provides both absorptive and
anti-bacterial properties. In at least one example, the single member can include

a sitver-hydrocoliocid mixture or the like.
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[0022] FIG. 3 is a perspective view of a first portion 128 of the tube clamp 104,
and FIG. 4 is a perspective view of a second portion 130 of the tube clamp 104, In
the iHustrated examples, the first and second portions 128, 130 of the tube clamp
104 include a top surface 136, a bottom surface 138 and a hinge region 132. The
first portion 128 is configured to be hinged to the second portion 130 at the hinge
region 132 of the tube clamp 104. The first portion 128 and the second portion
130 can cooperate to define a bore 134 extending from the top surface 136 to the
bottom surface 138 of the tube clamp 104 to engage the tube 108. The first
portion 128 can include a first bracket 140 having a hole 131 mate-able with a hole
143 of a second bracket 142 extending from the second portion 130 at the hinge
region 132. The first bracket 140 and the second bracket 142 can be joined by a
pin 144 {see FIG. 6} aligned with a longitudinal axis of the mating holes 141, 143
of the brackets 140, 142. In at least one example, when the pin 144 extends
through the holes 141, 143, & longitudinal axis of the pin 144 is parallel to a
longitudinal axis of the bore 134. In the illustrated example, the first and second
portions 128, 130 of the tube clamp 104 are hinged to allow the tube clamp 104
1o be openead 10 recelve the tube 108 and then closed arpund the tube 108, In
other examples, rather that two portions hinged, the tube clamp 104 can include
two or more portions that can be coupled or otherwise assembled around the
tube 108 using any of a variety of couplings. In at least one example, the tube
clamp 104 can be threaded over the tube 108. Such an example of the tube clamp
104 would not require multiple portions or opening of the tube clamp 104 to
receive the tube 108.

[0023] In some examples, a tube exit 146 extends from the bore 134 to a
sidewall 149 of the tube clamp 104. in at least one example, the tube exit 146 can
be positioned at the hinge region 132 of the tube clamp 104. In at least one
example, aligning the tube exit 146 and the hinge region 132 allows for easy one-

handed placement of the tube clamp 104. In some examples, at least a portion of
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the bore 134 can have a guide feature 137 disposed therein to provide a smooth
pathway for bending the tube from being substantially perpendicular to the
surface 110 of the patient at the bore 134 proximate the botiom surface 138 1o
extending through at least one of the tube exit 146 and the bore 134 proximate
the top surface 136. This can reduce the side forces applied to the tube at the
bottom surface 138, thereby reducing or eliminating patient discomfort. In at least
one example, the tube exit 146 can extend through a top surface of the tube clamp
104 {for example, the top surface 136 of the tube clamp 104 can extend over the
entire tube clamp 104, and the tube exit 146 can be formed through this top
surface}. in some examples, the tube clamp 104 can be formed from PVC, PMMC,
silicone rubber, or the like. in at least one example, the tube clamp 104 is formed
of metal. In some examples the tubs clamp 104 comprises a thermoplastic.

[0024] For ease of illustration and explanation, the tube clamp 104 has been
described with reference to first and second portions 128, 130 that are hinged,
however a variety of configurations of a tube clamp 104 are possible, so long as
they allow for receipt of the tube 108 and can subsequently allow for a seal {e.g.,
a seal sufficient to protect the wound from germs). In some examples, the tube
clamp 104 additionally allows for redirection of the tube 108, for example through
the tube exit 146. In some examples, the first and second portions 128, 130 are
configurad to receive the tube 108 in an uncoupled state, and to capture the tube
in the coupled state 128, 130. That is, in the uncoupled state, the first and second
portions 128, 130 provide an opening or otherwise allow the tube 108 to be
received in the bore 134, and in the coupled state, the opening is no longer
provided, such that the tube 108 is captured in at least a portion of the bore 134,
in some examples, the first and second portions 128, 130 may be at least partially
coupled together in the uncoupled state such that they are connected but still
define an opening or otherwise allow access to the bore 134 by the tube 108, and

they are further coupled together to close this access or opening.
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[0025] in one such variation, the first portion 128 can comprise an inner ring
that has a slot such that the ring comprises a semicircle and allows for receipt of
the tube 108. The second portion 130 can comprise a sleeve that can partially or
fully extend arcund the perimeter of the first portion 128. In at least one example,
the second portion 130 conforms to the outer surface of the first portion 128
along its periphery including filling in the slot for receiving the tube 108, such that
it allows for a seal to be formed. The seal helps protect the incision site covered
by the device from germs and other foreign bodies. In some examplas the seal is
a substantially airtight seal. in some examples, the seal is an intentional barrier
sufficient to keep out unwanted foreign bodies. in some examples the first and
second portions 128, 130 may include one or more mating features or connectors
1o secure the second portion 130 to the first portion 128, In at least one example,
the second portion 130 is removably coupled to the first portion 128. in at least
one example, the first portion 128 and the second portion 130 can be connected
via a snap-fit. In some examples, the first portion 128 includes a tube exit 146, in
some examples the second portion 130 includes the tube exit 146, and in other
examples, the tube exit 146 is included in both the first and second portions 128,
130. The tube clamp 104 can include one or more coupling features similar to
those described above with reference to FIGS. 3 and 4 for coupling to one or more
caps {e.g., the tube control cap 106, or a seal cap 160 {see FIG. 7).

[0026] In at least one example, the cap feature can be integrated into the tube
clamp 104, such that the tube clamp 104 can create a seal over the wound and
control the orientation of the tube 108 without the use of an additional cap 106,
160. In such an example, the tube clamp 104 can include an opening 1o receive
the tube and a tube exit 146, each of which can be sealed by a feature of the tube
clamp 104. For example, a hinged element, a sliding element, a snap-fit element,
a plug, a combination of these, or the like could be used to fill or cover an opening

to facilitate a seal of the wound cover {e.g., a substantially airtight seal or other
8
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barrier sufficient to prevent foreign bodies such as germs from interfering with
the wound site}. In some examples, the tube clamp 104 could use a first closing
feature to close a portion of an opening to control {e.g., clamp, secure, or control
the orientation of} the tube 108, and a second closing feature to close the
remainder of the opening once the tube 108 has been removed such that the tube
anchoring device 100 can provide a seal over the wound. For example, the first
closing feature could be a hinged or sliding element {or a first plug) that limits the
orientation of the tube 108 by creating a smaller opening, and once the tube 108
is removed, the smaller opening can be sealed with the second closing feature, for
example a second plug, hinged element, or sliding element. In some examples, a
living hinge can be used.

{0027} FIG. 5 is a perspective view of the tube control cap 106, in accordance
with at least one example. As illustrated, the tube control cap 106 includes a top
surface 148 and a sidewall 150 extending therefrom. A tube slot 152 can be
disposed in the sidewall 150 and can extend from the free end 154 of the sidewall
150 toward the top surface 148. In atleast one example, the tube slot 152 extends
at an acute angle relative to the top surface 148, for example, to accommaodate
the tube 108 as the tube control cap 106 is lowered and rotated over the tube
clamp 104. The tube control cap 106 can be rotatably engageable with the tube
clamp 104 to retain the tube 108 engaged by the tube clamp 104. In some
examples, the tube control cap 106 and the tube clamp 104 work together to
retain the tube 108 in a specific orientation or a specific range or orientations, for
example an orientation that is not perpendicular to the surface 110 of the patient.
in at least one example, the tube control cap 106 and the tube clamp 104 work
together to immobiiize the tube 108. in at least one example, the tube control cap
106 and the tube clamp 104 work together to retain the tube 108 in an orientation

that is nearly parallel to the surface 110 of the patient. In some examples, the tube
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control cap 106 and the tube clamp 104 work together to control the tube 108,
for example, to clamp, secure, or otherwise limit the movement of the tube 108.
[0028] i some examples, the tube clamp 104 and the tube control cap 106
have complementary features to retain the tube clamp 104 and the tube control
cap 106 in fixed alignment with one another. In at least one example, these
complementary features allow assembly or disassembly by manual manipulation
without requiring tools or secondary fastener devices. Such complementary
features can include, for example and without limitation, those of cam-lock
fasteners, guarter-turn fasteners, fractional-turn fasteners, bayonet mounts,
mating threads, or the like. in some examples, the tube clamp 104 can include at
least one peg 156 extending from an exterior surface of the tube clamp 104. In the
ilustrated examplas, the tube clamp 104 includes two pegs 156 extending
perpendicular to the axis of the bore 134. in the llustrated examples, each of the
first and second portions 128, 130 includes a peg 156, such that each portion 128,
130 is directly secured to the tube control cap 106.

18629] The tube control cap 106 can have at least one contoured slot 158
disposed therein for receiving a corresponding ane of the at least one peg 156 to
secure the tube control cap 106 to the tube clamp 104 upon engagement and
rotation relative to the peg 156. in the illustrated examples, the tube control cap
106 includes two contoured slots 158 to correspond to the two pegs 156 of the
tube clamp 104. in some examples, one of the tube clamp 104 and the tube cap
106 can be a male side of a bayonet mount and the remaining one can be a female
side of a bayonet mount. In some examples, the tube control cap 106 includes a
hinge slot 153 configured to accommodate the hinge region 132 of the tube clamp
104,

[0030] FIG. 6 is an exploded perspective view of the tube control cap 106 of
FiG. 5 and the tube clamp 104 of FIGS. 3 and 4 aligned for engagement. In the

ilustrated example, the pegs 156 of the tube clamp 104 are aligned with the
i0
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contoured slots 158 of the tube control cap 106, the tube exit 146 of the tube
clamp 104 is aligned with the tube slot 152 of the tube control cap 106, and the
hinge region 132 of the tube clamp 104 is aligned with the hinge slot 153 of the
tube control cap 106 {note that in this example, there is overlap in the tube slot
152 and the hinge slot 153}, In the illustrated example, the contoured slots 158
can be placed over the pegs 156, and the tube control cap 106 rotated such that
the pegs 156 follow the contoured slots 158, and the hinge region 132 moves
within the hinge slot 153, In at least one example, a guide surface 167 of the tube
control cap 106 helps define the tube slot 152 and can guide the tube 108 as the
tube control cap 106 is coupled to the tube clamp 104. in at least one example,
the tube control cap 106 can include an inner surface 163 opposite the top surface
148 that can include an anti-bacterial material 161 such as an antimicrobial
sponge, a hydrocoiloidal gel, or the like. In at least one example, the antimicrobial
material 161 is configured to absorb body fluids and remove bad bacteria and
germs. In some examples, the tube control cap 106 can aid in infection prevention
and tube stabilization.

{0031} While the illustrated examples show the tube control cap 106 rotatably
engaging the tube clamp 104, in some examples, the tube control cap 106 can be
configured to slide over the tube clamp 104 to control the tube 108 {e.g., clamp,
secure, or otherwise limit the orientation of the tube 108}). The tube control cap
106 and the tube clamp 104 can include corresponding mating features {e.g.,
tongue and groove) to allow the tube control cap 106 to engage and couple to the
tube clamp 104 by sliding over the tube clamp 104. In such an example, the tube
control cap 106 can include a tube slot 152 to control the tube 108 as the tube
control cap 106 slides over the tube clamp 104.

[0032] FIG. 7 is a perspective view of a seal cap 160 which can be provided to
seal the tube clamp 104 subseguent to removal of the tube 108. In some

examples, the seal cap 160 can be substantially similar to the tube control cap 106
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except that the seal cap 160 does not include the tube slot 152, since it is not
accommodating the tube 108 and would need to seal the tube exit 146 of the tube
claim 104. In some examples, the seal cap 160 includes the contoured slots 158
{or other coupling mechanism corresponding to that of the tube clamp 104} and
the hinge slot 153 {or other features to accommodate the tube clamp 104). In at
least one example, the seal cap 160 can include an inner surface 163 opposite the
top surface 148 that can include an anti-bacterial material 161 such as an
antimicrobial sponge, hydrocolioidal gel, or the lika. In at least one example, the
antimicrobial material 161 is configured to absorb body fluids and remove bad
bacteria and germs. In some examples, the seal cap 160 can aid in infection
prevention. In at least one example, the seal cap 160 provides a seal of the incision
site {or wound} and helps to prevent infection. In some examples, the seal cap 160
helps to prevent re-expansion of the pneumothorax. In at least one example, the
seal cap 160 facilitates proper healing of the incision site.

{0033} in at least one example, instead of including a separate seal cap 160,
the tube anchoring device 100 can use the tube control cap 106 for sealing once
the tube 108 has been removed. For example, the tube control cap 106 can be
rotated so that the tube slot 152 does not align with the tube exit 146, thereby
sealing the tube clamp 104. That is, with reference to the illustrated examples, the
tube control cap 106 can be aligned with the tube clamp 104 in an orientation that
is rotated 180 degrees relative to that which is shown, such that the tube slot 152
is positioned on the opposiie side of the tube clamp 104 from the tube exit 146,
but such that the pegs 156 still align with the contoured slots 158, in some
examples, the tube control cap 106 can be rotated relative to the tube clamp 104
{when the tube clamp 104 is not engaging the tube 108} to seal the incision site
and help prevent infection. In some examples, a plug can be provided that can be
securad in the tube exit 146 of the tube clamp 104. In some examples, the plug

can seal the incision site and help prevent infection. in some examples, the seal
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cap 160 can be integrated into the tube clamp 104 or the tube control cap 106.
For example, a closing element {e.g., a plug, a hinged element, a sliding element,
a combination of these or the like} can be configured to close the opening {e.g.
the tube slot 152/tube exit 146).

{0034] In some examples, one or more elements ot the tube anchoring device
100 can comprise a thermoplastic. In some examples, one or more elements of
the tube anchoring device 100 can be formed using injection molding. In some
examples, the base 102 comprises a split hydrocolioid. In at least one example,
the tube clamp 104 and the caps 106, 160 each comprise a thermoplastic. While
the illustrated examples show the base 102 with a square shape, any of a variety
of shapes could be used. Further, while the illustrated examples of the tube clamp
104 and caps 106, 160 include a substantially circular circumference, any of a
variety of geometries could be used to sufficiently anchor the tube and provide a
seal following tube removal.

{0035] in some examples, the tube clamp 104 can be configured to create a
seal around the tube 108 without a cap 106. In some sxamples, the tube clamp
104 can be configured to create a seal around the tube 108 with a cap 106. In
some examples the tube clamp 104 can be configured to create a seal once the
tube is removed without a cap 160. In some examples, the tube clamp 105 can be
configured to create a ssal once the tube is removed with a cap 160. In some
examples, a gasket or the like can be used with the tube clamp 104 or cap 106,
160 to facilitate forming the seal.

[0036] FIG. 8 illustrates an example method 800 of the present disclosure. At
block 802, a tube 108 can be placed through an incision in a surface 110 of a
patient. For example, the tube 108 can be placed in the chest as part of a Tube
Thoracostomy procedure. in some examples, the tube 108 can be a chest tube, a

gastrostomy tube, central lines, venous lines, arterial lines, cholecystectomy
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tubes, Blake tubes, peripheral intravenous lines, intracranial pressure monitoring
tubes, and any other drainage or infusion tubing.

{0037} At block 804, the tube clamp 104 can be adhered to the top surface
107 of the hase 102. In at least one example, the tube clamp 104 and base 102 are
assembled such that the first and second portions 128, 130 of the tube clamp 104
are disposed on opposite sides of the slit 114 disposed in the base 102.

[0038] At block 806, the assembled base 102 and tube clamp 104 can then be
positioned around the tubs 108. In at least one example, the bhase 102 can
separate at the slit 114, and the tube clamp 104 can open due to its hinge region
132 to receive the tube 108. In other examples, the assembled base 102 and tube
clamp 104 can be threaded over the tube 108. In some examples, the base 102
may comprise a plurality of modular parts each adhered to one of a plurality of
portions of the tube clamp 104, and the portions of the tube clamp 104 can be
assembled around the tube 108&.

[0039] At block 808, the bottom surface 109 of the base 102 can be adhered
to the surface 110 of the patient. In another example, the base 102 can be
attached to the surface 110 of the patient hefore the tube clamp 104 is attached
1o the base 102. in at least one example, the tube 108 can be placed through the
tube exit 146 of the tube clamp 104.

[6040] At block 810, the tube control cap 106 can be rotated relative to the
tube clamp 104 such that the tube 108 is guided into the space defined by the
tube exit 146 and the tube siot 152, and such that the pegs 156 engage the
contoured slots 158 to couple the tube control cap 106 to the tube clamp 104, In
at least one example, the tube 108 is immobilized when the tube control cap 106
is coupled to the tube clamp 104.

[0041] At block 812, the tube control cap 104 is removed and the tube 108 s

pulled out. At block 120, the tube clamp 104 is sealed, for example using a seal
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cap 160, by reusing the tube control cap 104 at a different orientation, or by using
a phug.
[0042] Each of these non-limiting examples can stand on its own or can be
combined in various permutations or combinations with one or more of the other
examples. The above detfailed description includes references fo the
accompanying drawings, which form a part of the detailed description. The
drawings show, by way of illustration, specitic embodiments in which the
invention can be practiced. These embodiments are also referred to herein as
“examples.” Such examples can include elements in addition to those shown or
described. However, the present inventors also contemplate exampies in which
anly those elements shown or described are provided. Moreover, the present
inventers also contemplate examples using any combination or permutation of
those elements shown or described {or one or more aspects thereof}, either with
respect to a particular example {or one or more aspects thereof), or with respect
to other examples {or one or more aspects thereof} shown or described herein.

in the event of inconsistent usages between this document and any
documents s¢ incorporated by reference, the usags in this document controls.

in this document, the terms “a” or “an” are used, as is common in patent
documents, to include one or more than one, independent of any other
instances or usages of “at least one” or “one or more.” in this document, tha
term “or” is used to refer to a nonexclusive or, such that “A or B” includes “A but
not B,” “B but not A,” and “A and B,” unless otherwise indicated. In this
document, the terms “including” and “in which” are used as the plain-English
equivalents of the respective terms “comprising” and “wherein.” Also, in the
following claims, the terms “including” and “comprising” are open-ended, that is,
a system, device, article, composition, formulation, or process that includes
elements in addition to those listed after such a term in a claim are still deemed

to fall within the scope of that claim. Moreover, in the following claims, the
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LI {4

terms “first,” “second,” and “third,” etc. are used merely as labels, and are not
intended to impose numerical requirements on their objects. Use of the word
“seal” can mean a seal or barrier sufficient to prevent foreign objects {e.g.,
germs} from entering the incision site or wound surrounded by the device. For
example, a “seal” could limit airflow sufficient to avoid interference by foreign
bodies that could lead to infection. In some examples “seal” can mean g
substantially airtight seal.

The above description is intended to be Hllustrative, and not restrictive.
For example, the above-described examples {or one or more aspects thereof}
may be used in combination with each other. Other embodiments can be used,
such as by one of ordinary skill in the art upon reviewing the above description.
The Abstract is provided to allow the reader to guickly ascertain the nature of
the technical disclosure. It is submitted with the understanding that it will not be
used to interpret or limit the scope or meaning of the claims. Also, in the above
Detailed Description, various features may be grouped together to streamline
the disclosure. This should not be interpreted as intending that an unclaimed
disclosed feature is assential to any claim. Rather, inventive subject matter may
lie in less than all features of a particular disclosed embodiment. Thus, the
following claims are hereby incorporated into the Detailed Description as
examples or embodiments, with each claim standing on its own as a separate
embodiment, and it Is contemplated that such embodiments can be combined

with each other in various combinations or permutations.
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What is claimed is:
1. A device, comprising:

a base defining a hole in a central portion thereot and a slit extending
from an edge portion of the hase to the hole, wherein a bottom surface of the
base includes an adhesive; and

a tube clamp coupled to a top surface of the base, the tube clamp
including a first portion and a second portion configured to be coupled together,
wherein the tube clamp defines a bore extending from a bottom surface to the
top surface, wherein the tube clamp defines a tube exit extending from the bore
through a sidewall of the tube clamp;

wherein the base and tube clamp are configured to be positioned around

a tube implanted in a patient and to anchor the tube to a surface of the patient.

2. The device of claim 1, further comprising:
a tube control cap configured to engage the tube clamp to clamp the

tube.

3. The device of claim 2, wherein:

the tube clamp comprises a peg extending from an exterior surface of the
tube clamp; and

wherein the tube control cap has a contoured slot for recelving the peg

to secure the tube control cap to the tube clamp.

4, The device of claim 2, wherein:

the tube clamp comprises a male side of a bayonet mount; and

the tube control cap comprises a female side of a bayonet mount.

17
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5. The device of ciaim 2, wherein the tube conirol cap further includes an

antimicrobial material at an inner surface.

6. The device of claim 2, further comprising:

a seal cap configured to engage the tube clamp to create a seal.

7. The device of claim 1, wherein the first portion of the tube clamp is
positioned on a first side of the slit, and the second portion of the tube clamp is
positioned on a second side of the slit, such that separating the first and second

portions opens the shif.

8. The device of claim 1, wherein the first and second portions are
configured to receive the tube in an uncoupled position and to capture the tube

in a coupled position.

g, The device of claim 1, wherein the base further comprisas an absorptive

member disposed adjacent to the hole.

10. The device of claim 1, wherein the second portion is configured to

slideably or rotatably couple to the first portion.

i1, The device of claim 1, wherein the second portion is configured to couple

to the first portion via a snap-fit.

12. A device, comprising:
a base including an adhesive at a bottom surface such that the base is
configured to adhere to a surface of g patient, the base defining a hole

configured to receive a tube implanted in the patient;
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a tube clamp configured to couple to a top surface of the base, the tube
clamp defining a bore at a bottom surface of the tube clamp, the bore
configured to receive the tube, the tube clamp defining a tube exit extending
from the hore through a sidewall of the tube clamp; and

a tube control cap configured to couple to the tube clamp to control the
orientation of the tube, such that the tube extends through the hole of the base,
through the bore at the bottom surface of the tube clamp, and out the tube exit

defined by the sidewall of the tube clamp.

i3. The device of ciaim 12, further comprising:

a seal cap contigured to couple to the tube clamp to create a seal.

14. The device of claim 12, wherein the tube clamp comprises first and
second portions hinged together, such the tube clamp can be opened to receive

the tube,

15. The device of claim 12, wherein the tube clamp further comprises a guide

feature configured to guide the tube as it bends from the bore to the tube exit.

is. The device of claim 12, wherein the tube control cap further comprises a
guide surface configured to guide the tube into a selected orientation relative to

the surface of the patient.

i7. The device of claim 12, wherein:

the tube clamp inciudes a first portion of a bavonet mount; and

the tube control cap includes a second portion of the bayvonet mount,
wherein the first and second portions of the bayonet mount are configured o

mate,

i9



WO 2019/199829 PCT/US2019/026585

18. A method, comprising:

couphing a tube clamp to a top surface of a base, the base defining a hole
and the tube clamp defining a bore extending from a bottom surface to a top
surface of the tube clamp;

positioning the tube clamp and base around a tube implanted in a patient
such that the tube extends through the hole of the base and the bore of the tube
clamp;

adhering a bottom surface of the base to a surface of the patient;

moving the tube to a bore exit defined by a sidewall of the tube clamp;
and

clamping, with the tube clamp, the tube in a selected orientation relative

to the surface of the patient.

19. The method of claim 18, further comprising:
removing the tube from the tube clamp and the base; and

saaling the tube clamp to create a seal.

20. The method of claim 18, further comprising:

positioning a tube control cap over the tube clamp to facilitate the
clamping of the tubeg;

removing the tube control cap from the tube clamp;

removing the tube from the tube clamp and the base; and

positioning a seal cap over the tube clamp to create a seal.
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