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MECHANICAL DILATOR

PRIORITY

[0001] This application claims the benefit of priority to U.S. Patent Application No.
63/113,719, filed November 13, 2020, which is incorporated by reference into this application.

BACKGROUND

[0002] During a medical device placement procedure, the tissue around the insertion
site must be dilated or expanded to allow for the insertion of a medical device with a larger
cross sectional diameter than the insertion site. The process to expand the tissue can involve
multiple steps with multiple instruments. Furthermore, the clinician must visually determine
how far the tissue around the insertion site must be expanded to facilitate the insertion of the
medical device into the insertion site. Visual determination can lead to over expansion of the
tissue. It would be beneficial to the clinician and the patient to be able to more precisely dilate
the tissue around the insertion site using only one instrument. Disclosed herein is an apparatus,

a system and a method that address the foregoing.

SUMMARY

[0003] Disclosed herein is a mechanical dilator including a first arm coupled to a
second arm by a fulcrum, the first arm and the second arm cooperatively defining a lock and
stop mechanism configured to limit lateral movement of the first arm with respect to the second
arm, and a dilator body having a first side extending from the first arm and a second side
extending from the second arm, wherein the fulcrum is configured to translate lateral
movement of the first arm relative to the second arm to lateral movement of the first side

relative to the second side.

[0004] In some embodiments, the first arm is closer to a distal end of the dilator body

than the second arm or the second arm is closer to the distal end of the dilator body than the

first arm.
[0005] In some embodiments, the first arm is laterally offset from the second arm.
[0006] In some embodiments, the dilator body includes a channel bisecting the dilator

body into the first side and the second side. In some embodiments, the channel includes a
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consistent diameter and extends from the proximal end of each of the first arm and the second

arm to a dilator tip.

[0007] In some embodiments, the lock and stop mechanism includes a first locking

plate configured to slidably engage a second locking plate.

[0008] In some embodiments, the first locking plate is coupled to the first arm and the

second locking plate is coupled to the second arm.

[0009] In some embodiments, the first locking plate and second locking plate each

include a tab, a plurality of ridges, a recess and a stopping ridge.

[0010] In some embodiments, the mechanical dilator may be configured to transition

between an opened configuration and a closed configuration.

[0011] In some embodiments, in the closed configuration, the first side and the second

side are in physical contact.

[0012] In some embodiments, in the opened configuration, the first side and the second
side are at a maximum possible distance apart, the first tab of the first locking plate is secured
in the second recess of the second locking plate and the second tab of the second locking plate

is secured in the first recess of the first locking plate.

[0013] In some embodiments, the dilator body is detachably coupled to the first arm

and the second arm through a press fit, a snap fit, or an interference fit.
[0014] In some embodiments, the mechanical dilator is disposable or reusable.

[0015] In some embodiments, the proximal ends of each of the first arm and the second

arm include chamfered edges.

[0016] Also disclosed herein is medical device insertion system including a guidewire,
and a mechanical dilator configured to slide over the guidewire. In some embodiments, the
mechanical dilator includes a first arm coupled to a second arm by a fulcrum, the first arm and
the second arm cooperatively defining a lock and stop mechanism. The mechanical dilator also
includes a dilator body comprising a first side extending from the first arm and a second side
extending from the second arm, a channel configured to slide over the guidewire, the channel

bisecting the dilator body into the first side and the second side, wherein the fulcrum is
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configured to translate movement of the first arm relative to the second arm to lateral movement

of the first side relative to the second side.

[0017] In some embodiments, the lock and stop mechanism includes a first locking
plate configured to slidably engage a second locking plate. The first locking plate includes a
first tab, a first plurality of ridges, a first recess and a first stopping ridge and the second locking
plate includes a second tab, a second plurality of ridges, a second recess and a second stopping

ridge.

[0018] In some embodiments, the mechanical dilator is configured to transition from a

closed configuration to an opened configuration.

[0019] In some embodiments, the closed configuration includes the first side and the

second side being in physical contact.

[0020] In some embodiments, in the opened configuration, the first side and the second
side are at a maximum possible distance apart and the first tab of the first locking plate is
secured in the second recess of the second locking plate and the second tab of the second

locking plate is secured in the first recess of the first locking plate.

[0021] In some embodiments, the mechanical dilator is slid over the guidewire in the

closed configuration or the mechanical dilator is slid over the guidewire in the opened

configuration.
[0022] In some embodiments, the channel includes a consistent diameter.
[0023] In some embodiments, the dilator tip is sharpened to facilitate entry of the

dilator body into an insertion site.

[0024] Also disclosed herein is a method of using a mechanical dilator to dilate an
insertion site including inserting guidewire into an insertion site, sliding the mechanical dilator
over the guidewire into the insertion site, dilating the tissue surrounding the insertion site by
moving the mechanical dilator from a closed confirmation to an opened configuration, and
removing the mechanical dilator from the guidewire. In some embodiments, the mechanical
dilator includes a first arm coupled to a second arm by a fulcrum, the first arm and the second
arm cooperatively defining a lock and stop mechanism configured to limit lateral movement of

the first arm with respect to the second arm; the mechanical dilator having a dilator body
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comprising a first side extending from the first arm and a second side extending from the second
arm, a channel bisecting the dilator body into the first side and the second side, wherein the
fulcrum is configured to translate lateral movement of the first arm relative to the second arm

to lateral movement of the first side relative to the second side.

[0025] In some embodiments, the lock and stop mechanism includes a first locking

plate coupled to the first arm and a second locking plate coupled to the second arm.

[0026] In some embodiments, the first locking plate includes a first tab, a first plurality
of ridges, a first recess and a first stopping ridge and the second locking plate includes a second

tab, a second plurality of ridges, a second recess and a second stopping ridge.

[0027] In some embodiments, in the closed configuration, the first side and the second

side are in physical contact with each other.

[0028] In some embodiments, in the opened configuration, the first side and the second
side are at a maximum possible distance apart, the first tab of the first locking plate is secured
in the second recess of the second locking plate and the second tab of the second locking plate

is secured in the first recess of the first locking plate.

[0029] In some embodiments, dilating the tissue surrounding the insertion site includes

configuring the lock and stop mechanism to prevent over-dilation of the insertion site.

[0030] In some embodiments, dilating the issue surrounding the insertion site includes
sliding an elongate medical device over the guidewire through the channel of the mechanical

dilator into the insertion site, when the mechanical dilator is in the opened configuration.
[0031] In some embodiments, the elongate medical device includes a catheter.

[0032] In some embodiments, sliding the mechanical dilator over the guidewire

includes sliding the mechanical dilator over the guidewire in the opened configuration.

[0033] In some embodiments, sliding the mechanical dilator over the guidewire

includes sliding the mechanical dilator over the guidewire in the closed configuration.

[0034] In some embodiments, sliding the mechanical dilator over the guidewire
includes transitioning the mechanical dilator from the opened configuration to the closed

configuration before insertion into the insertion site.
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[0035] These and other features of the concepts provided herein will become more
apparent to those of skill in the art in view of the accompanying drawings and following

description, which describe particular embodiments of such concepts in greater detail.

DRAWINGS

[0036] A more particular description of the present disclosure will be rendered by
reference to specific embodiments thereof that are illustrated in the appended drawings. It is
appreciated that these drawings depict only typical embodiments of the invention and are
therefore not to be considered limiting of its scope. Example embodiments of the invention
will be described and explained with additional specificity and detail through the use of the

accompanying drawings in which:

[0037] FIG. 1A illustrates a side view of a mechanical dilator, in accordance with some
embodiments.
[0038] FIG. 1B illustrates a perspective view of the mechanical dilator, in accordance

with some embodiments.

[0039] FIG. 2A illustrates a perspective view of the dilator body, in accordance with

some embodiments.

[0040] FIG. 2B illustrates a plan view of a proximal end of the dilator body including

a channel, in accordance with some embodiments.

[0041] FIG. 3A illustrates a perspective view of a lock and stop mechanism coupled to

the mechanical dilator, in accordance with some embodiments.

[0042] FIG. 3B illustrates a cross sectional view of the lock and stop mechanism

coupled to the mechanical dilator, in accordance with some embodiments.

[0043] FIGS. 4A-4B illustrate a plan view of an exemplary method of dilating a

mechanical dilator, in accordance with some embodiments.

[0044] FIGS. 5A-5C illustrate a perspective view of an exemplary method of using a
mechanical dilator in a medical device insertion system, in accordance with some

embodiments.
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[0045] FIG. 6 illustrates a flow diagram of an exemplary method of using a mechanical

dilator to dilate the tissue around an insertion site, in accordance with some embodiments.

DESCRIPTION

[0046] Before some particular embodiments are disclosed in greater detail, it should be
understood that the particular embodiments disclosed herein do not limit the scope of the
concepts provided herein. It should also be understood that a particular embodiment disclosed
herein can have features that can be readily separated from the particular embodiment and
optionally combined with or substituted for features of any of a number of other embodiments

disclosed herein.

[0047] Regarding terms used herein, it should also be understood the terms are for the
purpose of describing some particular embodiments, and the terms do not limit the scope of the
concepts provided herein. Ordinal numbers (e.g., first, second, third, etc.) are generally used to
distinguish or identify different features or steps in a group of features or steps, and do not

ER I3

supply a serial or numerical limitation. For example, “first,” “second,” and “third” features or
steps need not necessarily appear in that order, and the particular embodiments including such
features or steps need not necessarily be limited to the three features or steps. Labels such as
“left,” “right,” “top,” “bottom,” “front,” “back,” and the like are used for convenience and are
not intended to imply, for example, any particular fixed location, orientation, or direction.
Instead, such labels are used to reflect, for example, relative location, orientation, or directions.

[T E N1
a

Singular forms of an,” and “the” include plural references unless the context clearly

dictates otherwise.

[0048] With respect to “proximal,” a “proximal portion” or a “proximal-end portion”
of, for example, a mechanical dilator disclosed herein includes a portion of the mechanical
dilator intended to be near a clinician when the mechanical dilator is used on a patient.
Likewise, a “proximal length” of, for example, the mechanical dilator includes a length of the
mechanical dilator intended to be near the clinician when the mechanical dilator is used on the
patient. A “proximal end” of, for example, the mechanical dilator includes an end of the
mechanical dilator intended to be near the clinician when the mechanical dilator is used on the
patient. The proximal portion, the proximal-end portion, or the proximal length of the
mechanical dilator can include the proximal end of the mechanical dilator; however, the
proximal portion, the proximal-end portion, or the proximal length of the mechanical dilator

need not include the proximal end of the mechanical dilator. That is, unless context suggests

6-



WO 2022/104149 PCT/US2021/059256

otherwise, the proximal portion, the proximal-end portion, or the proximal length of the

mechanical dilator is not a terminal portion or terminal length of the mechanical dilator.

[0049] With respect to “distal,” a “distal portion” or a “distal-end portion” of, for
example, a mechanical dilator disclosed herein includes a portion of the mechanical dilator
intended to be near or in a patient when the mechanical dilator is used on the patient. Likewise,
a “distal length” of, for example, the mechanical dilator includes a length of the mechanical
dilator intended to be near or in the patient when the mechanical dilator is used on the patient.
A “distal end” of, for example, the mechanical dilator includes an end of the mechanical dilator
intended to be near or in the patient when the mechanical dilator is used on the patient. The
distal portion, the distal-end portion, or the distal length of the mechanical dilator can include
the distal end of the mechanical dilator; however, the distal portion, the distal-end portion, or
the distal length of the mechanical dilator need not include the distal end of the mechanical
dilator. That is, unless context suggests otherwise, the distal portion, the distal-end portion, or
the distal length of the mechanical dilator is not a terminal portion or terminal length of the

mechanical dilator.

[0050] Unless defined otherwise, all technical and scientific terms used herein have the

same meaning as commonly understood by those of ordinary skill in the art.

[0051] FIG. 1A illustrates a side view of a mechanical dilator 100, in accordance with
some embodiments. In some embodiments, the mechanical dilator 100 includes a first arm
104A and a second arm 104B. In some embodiments, a dilator body 110 extends from a distal
end of the first arm 104A and a distal end of the second arm 104B. In some embodiments, the
dilator body 110 extends to a dilator tip 112. In some embodiments, the first arm 104A and
the second arm 104B cooperatively define a lock and stop mechanism 120 that may be
configured to limit lateral movement of the first arm 104A with respect to the second arm 104B.
As illustrated in FIG. 1A, in some embodiments, the first arm 104A may be closer to a distal
end of the dilator body 110 than the second arm 104B. In some embodiments, the second arm
104B may be closer to the distal end of the dilator body 110 than the first arm 104A. In some

embodiments, the first arm 104A may be laterally offset from the second arm 104B.

[0052] FIG. 1B illustrates a perspective view of the mechanical dilator 100, in
accordance with some embodiments. In some embodiments, the mechanical dilator 100 may

be configured to transition between a closed configuration and an opened configuration. In
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some embodiments, the first arm 104A may be compressed towards the second arm 104B. In
some embodiments, a portion of the first arm 104A contacts a portion of the second arm 104B,
as the first arm 104A and second arm 104B are compressed together. In some embodiments,
the lock and stop mechanism 120 may be located where the first arm 104A contacts the second
arm 104B. In some embodiments, the shape of the first arm 104A and the second arm 104B
may include a rectangular prism, a tapered rectangular prism, a rounded rectangular prism, a
cuboid, cylindrical, pentagonal prism, hexagonal prism, a combination thereof or the like. In
some embodiments, the first arm 104A and the second arm 104B may be coupled together by
a fulcrum 116 extending therebetween. In some embodiments, the fulcrum 116 translates
lateral movement of the first arm 104A and the second arm 104B to movement of the dilator
body 110, that will be described in more detail herein. In some embodiments, the dilator body

110 is bisected by a channel 118.

[0053] FIG. 2A illustrates a perspective view of the dilator body 110, in accordance
with some embodiments. As illustrated in FIG. 2A, the channel 118 divides the dilator body
110 into two equal sides, a first side 114A extending from the first arm 104A and a second side
114B extending from the second arm 104B. The dilator body 110 may be configured to expand
or contract laterally through lateral movement of the first arm 104A and second arm 104B. In
some embodiments, the dilator body 110 ends in the dilator tip 112 and the dilator tip 112 may
be tapered. In some embodiments, the dilator tip 112 may be sharpened to facilitate entry of
the dilator body 110 into an insertion site. In some embodiments, the dilator body 110 is
cylindrical. However, other shapes are also contemplated. Advantageously, the cylindrical
shape of the dilator body 110 allows for equal circumferential expansion of the tissue
surrounding the insertion site. In some embodiments, equal circumferential expansion reduces
the deflection of the skin and allows for consistent size of the insertion site leading to consistent

placement of the medical device.

[0054] In an embodiment, the dilator body 110 may be detachably coupled to the first
arm 104A and the second arm 104B. In an embodiment, the dilator body 110 may be press fit,
snap fit, interference fit, or the like, to the first arm 104A and to the second arm 104B. In this
embodiment, the mechanical dilator 100 and the dilator body 110 may be provided separately
and then the dilator body 110 may be coupled to the first arm 104A and the second arm 104B
before use. In some embodiments, various dilator bodies 110 having different diameters 117

of the channel 118 may be detachably coupled to the mechanical dilator 100. Having various
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dilator bodies 110 detachably coupled to the mechanical dilator 100 allows a user to select,
right before use, the desired dilation of the insertion site. In some embodiments, the mechanical
dilator 100 including the dilator body 110 may be constructed of metals (e.g., steel, aluminum
, or the like), plastics (e.g., polyester, polyethylene, polyvinyl chloride, polypropylene, or the
like), or a combination thereof. In some embodiments, the mechanical dilator 100 or portions

thereof including the dilator body 110 may be configured to be reusable or disposable.

[0055] FIG. 2B illustrates the plan view of the first arm 104A and the second arm 104B
of the mechanical dilator 100, in accordance with some embodiments. In some embodiments,
the channel 118 extends from the proximal side of the mechanical dilator 100 to the dilator tip
112. In some embodiments, the channel 118 may be configured to have a consistent diameter
117 through the dilator body 110. In some embodiments, the proximal side of the channel 118
may include chamfered edges, configured to allows sliding of medical devices therein. As the
dilator body 110 is expanded laterally, the diameter 117 of the channel 118 may also expand.
As the dilator body 110 is expanded laterally, the diameter 117 of the channel 118 may also
uniformly expand. In some embodiments, the diameter 117 of the channel 118 may expand to
be greater than a cross sectional diameter of an elongate medical device, allowing a portion of

the elongate medical device to be moved through the channel 118.

[0056] FIG. 3A illustrates a perspective view of a first locking plate 122A of the lock
and stop mechanism 120, in accordance with some embodiments. In some embodiments, the
mechanical dilator 100 may be configured to include a portion of the lock and stop mechanism
120 on the first arm 104 A and a portion of the lock and stop mechanism 120 on the second arm
104B. In some embodiments, the lock and stop mechanism 120 includes the first locking plate
122A that may be configured to slidably engage a second locking plate 122B. In some
embodiments, the first locking plate 122A includes a first tab 124A, a first plurality of ridges
126A protruding from the first locking plate 122A, a first recess 128 A and a first stopping ridge
130A. In some embodiments, the first locking plate 122A may be configured to slidably
engage a second tab 124B. In some embodiments, the mechanical dilator 100 may include the
first locking plate 122A being coupled to the first arm 104A and the second tab 124B being
coupled to the second arm 104B.

[0057] FIG. 3B illustrates a cross sectional view of the first locking plate 122A and the
second locking plate 122B of the lock and stop mechanism 120 coupled to the mechanical

dilator 100, in accordance with some embodiments. In some embodiments, the second locking
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plate 122B includes a second tab 124B, a second plurality of ridges 126B protruding from the
second locking plate 122B, a second recess 128B and a second stopping ridge 130B. In some
embodiments, the first locking plate 122A may be coupled to the first arm 104A and the second
locking plate 122B may be coupled to the second arm 104B. As the first arm 104A and the
second arm 104B are laterally compressed together, the first tab 124A is slidably engaged with
the second plurality of ridges 126B, and the second tab 124B is slidably engaged with the first
plurality of ridges 126A. The first arm 104A and second arm 104B may be laterally
compressed together until the first tab 124A is secured within the second recess 128B and the
second tab 124B is secured within the first recess 128 A. The first stopping ridge 130A prevents
the second tab 124B and the second arm 104B from further lateral movement and the second
stopping ridge 130B prevents the first tab 124A and the first arm 104A from further lateral
movement. The first stopping ridge 130A and the first recess 128A, and the second stopping
ridge 130B and the second recess 128B ensures the channel 118 may be configured to open up
to a maximum possible diameter. In some embodiments, the first plurality of ridges 126A may
be configured to have the same number of ridges are the second plurality of ridges 126B. In
some embodiments, each ridge within the first plurality of ridges 126 A may be configured to

have a corresponding ridge within the second plurality of ridges 126B.

[0058] In an embodiment, as the first tab 124 A passes each ridge of the second plurality
of ridges 126B and the second tab 124B passes each ridge of the first plurality of ridges 126A,
the user may be notified about the progress of the first tab 124A over the second plurality of
ridges 126B and the second tab 124B over the second plurality of ridges 126B with an audible
sound (e.g., a click, a pop, or the like). In this embodiment, the audible sound of the first tab
124A passing over each ridge of the second plurality of ridges 126B and the second tab 124B
passing over each ridge of the first plurality of ridges 126A may correspond to an incremental
increase in the expansion of the dilator body 110. In some embodiments, the lock and stop
mechanism 120 may include a visual indicator of the progress of the first tab 124A over the
second plurality of ridges 126B and the second tab over the second plurality of ridges 126B.
In an embodiment, the visual indicator may include each ridge of the first plurality of ridges
126A and each corresponding ridge of the second plurality of ridges 126B having a distinct
color that corresponds to a specific diameter of the channel 118. In this embodiment, the user
may be able to visually determine the dilation progress of the dilator body 110 and the diameter
117 of the channel 118. In some embodiments, the audible sound and the visual indicator of

the progress of the first tab 124 A passing over each ridge of the second plurality of ridges 126B
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and the second tab 124B passing over each ridge of the first plurality of ridges 126A may be
combined to give the user two different mechanisms to determine the dilation progress of the

dilator body 110 and the diameter 117 of the channel 118.

[0059] In some embodiments, the lock and stop mechanism 120 may be pre-configured
for a maximum diameter 117 of the channel 118 or a maximum distance between the first side
114A and the second side 114B. For example, the maximum diameter 117 of the channel 118
may be configured to be greater than the diameter of a user selected elongate medical device.
In some embodiments, the number of ridges, in the first plurality of ridges 126A before the
first recess 128A and the number of ridges in the second plurality of ridges 126B before the
second recess 128B, may be increased, to be configured to increase the maximum diameter of
the channel 118. In some embodiments, the user may desire a diameter of the channel 118 that
may be less than the maximum diameter of the channel 118. The user may stop the progress
of the first tab 124A and second tab 124B anywhere along the first and second plurality of
ridges 126A/126B before the second tab 124B is slidably engaged in the first recess 128A and
the first tab is slidably engaged in the second recess 128B.

[0060] In some embodiments, each ridge in each of the first plurality of ridges 126A or
the second plurality of ridges 126B may correspond to an increase in diameter of the channel
118. In some embodiments, each ridge in the each of the first plurality of ridges 126A and the
second plurality of ridges 126B may correspond to an increased diameter of the channel 118
corresponding to the French catheter scale. For example, in a mechanical dilator 100 that
includes five ridges and one recess in the first plurality of ridges and the second plurality of
ridges, passing the first tab 124A over the first ridge of the second plurality of ridges 126B and
the second tab 124B over the first ridge of the second plurality of ridges may expand the
channel diameter 117 to fit a 12 French catheter therein. Passing the first tab 124A over the
second ridge of the second plurality of ridges and the second tab 124B over the second ridge
of the second plurality of ridges may expand the channel diameter 117 to fit a 13 French
catheter therein. Securing the first tab 124 A in the second recess of the second locking plate
122B and the second tab 124B in the first recess of the first locking plate 122A may expand

the channel diameter 117 to fit a 17 French catheter therein.

[0061] FIGS. 4A-4B illustrate a plan view of an exemplary method of dilating the
mechanical dilator 100, in accordance with some embodiments. The fulcrum 116 allows the

lateral movement of the first arm 104A with respect to the second arm 104B to translate to an
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increase or decrease of the diameter 117 of the channel 118, and the first side 114A and second
side 114B being moved laterally closer together or further apart. As illustrated in FIG. 4A, the
first arm 104A may be configured to move laterally away from the second arm 104B. Moving
the first arm 104A away from the second arm 104B decreases the diameter 117 of the channel
118 and brings the first side 114A and the second side 114B laterally together. In some
embodiments, the mechanical dilator 100 may be configured in the closed configuration, when

the first side 114 A and the second side 114B are in physical contact.

[0062] As illustrated in FIG. 4B, compressing the first arm 104A and second arm 104B
laterally together increases the diameter 117 of the channel 118, breaking the physical contact
between the first side 114A and the second side 114B. In some embodiments, the mechanical
dilator 100 may be configured in the opened configuration, when the first side 114A and the
second side 114B are no longer in physical contact and are the maximum allowed distance
apart. In other words, the opened configuration of the mechanical dilator 100 includes when
the first arm 104A and the second arm 104B are laterally compressed together and the channel
diameter 117 is the maximum diameter as allowed by the user and the lock and stop mechanism
120. In some embodiments, the mechanical dilator 100 may be slid into an insertion site in the
closed configuration. In some embodiments, transitioning the mechanical dilator 100 between
the closed configuration and the open configuration dilates the insertion site including one or
more of the surrounding tissues, as will be described in more detail herein. In some
embodiments, the mechanical dilator may be biased to the closed configuration by the inclusion
of a biasing member (e.g. a spring ). In some embodiments, the mechanical dilator may be
biased to the opened configuration by the inclusion of a biasing member (e.g. a spring). In
some embodiments, once the mechanical dilator 100 has been transitioned from the closed
configuration to the opened configuration, the mechanical dilator may not be transitioned back
to the closed configuration. In some embodiments, once the mechanical dilator 100 has
transitioned from the closed configuration to the opened configuration, the mechanical dilator
100 may be transitioned back to the closed configuration by manually resetting the lock and

stop mechanism 120.

[0063] FIGS. 5A-5C illustrate an exemplary method of using a mechanical dilator 100
in a medical device insertion system 200, in accordance with some embodiments. In some
embodiments, the medical device insertion system 200 includes a guidewire 202 and a

mechanical dilator 100. As illustrated in FIG. SA, the guidewire 202 may be inserted into a
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target area 204, through an insertion site 206. In some embodiments, once the guidewire 202
is inserted, the mechanical dilator 100, more specifically the dilator body 110, may be
configured to slide over the guidewire 202 in the closed confirmation to slidably engage the
insertion site 206 as illustrated in FIG. SB. More specifically, the guidewire 202 may be
inserted through the channel 118 and the mechanical dilator 100 may be slid over the guidewire
202. In some embodiments, the mechanical dilator 100 may be slid over the guidewire 202 in
the opened configuration and then transitioned to the closed configuration before insertion into
the insertion site 206. In some embodiments, as illustrated in FIG. 5C., once the mechanical
dilator 100 is engaged in the insertion site 206, the mechanical dilator 100 may be configured
to dilate the insertion site 206 by laterally compressing the first arm 104A with respect to the
second arm 104B , laterally expanding the first side 114 A with respect to the second side 114B
or simply stated, from the closed configuration to the opened configuration. In some
embodiments, the lock and stop mechanism 120 may be configured to prevent over dilation of

the tissue surrounding the insertion site 206.

[0064] FIG. 6 illustrates a flow diagram of an exemplary method 300 of using the
mechanical dilator 100 to place an elongate medical device, in accordance with some
embodiments. In some embodiments, the method 300 includes inserting a guidewire 202 into
an insertion site 206 in a target area 204 (block 302). In some embodiments, the target area
204 may include an anatomical target (e.g., a blood vessel or the like). In some embodiments,
the guidewire 202 may be inserted into the insertion site 206 through an insertion needle. The
method 300 further includes sliding the mechanical dilator 100, in the closed configuration,
over the guidewire 202 to slidably engage the insertion site 206 (block 304). In some
embodiments, the dilator body 110 may be slid into the insertion site 206 until a portion of the
dilator body 110 is no longer visible. In some embodiments, the dilator body 110 may be slid
into the insertion site until the entire dilator body 110 is no longer visible. In some
embodiments, the mechanical dilator 100 may be slid over the guidewire 202 in the opened
configuration and transitioned to the closed configuration before insertion into the insertion

site 206.

[0065] The method 300 further includes dilating the tissue surrounding the insertion
site 206 using the mechanical dilator 100 (block 306). In some embodiments, dilating the tissue
surrounding the insertion site 206 includes laterally compressing the first arm 104A with

respect to the second arm 104B to expand the first side 114A away from the second side 114B
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expanding the channel 118. The method 300 further includes configuring the lock and stop
mechanism 120 to prevent over-dilation of the insertion site 206. (block 308). In some
embodiments, configuring the lock and stop mechanism 120 includes laterally compressing a
first arm 104A with respect to a second arm 104B until a first tab 124A is secured in a second
recess 128B of a second locking plate 122B and a second tab 124B is secured in the first recess
128A of a first locking plate 122A. In some embodiments, configuring the lock and stop
mechanism 120 includes laterally compressing the first arm 104A with respect to the second
arm 104B until the first tab 124A is secured in one of the ridges of a second plurality of ridges
of the second locking plate and the second tab 124B is secured in one of the ridges of a first

plurality of ridges of the first locking plate 122A.

[0066] The method 300 further includes removing the mechanical dilator 100 from the
insertion site 206 (block 310). In some embodiments, removing the mechanical dilator 100
from the insertion site 206 includes removing the mechanical dilator 100 from the insertion site
206 in the opened configuration. In some embodiments, the method 300 includes an optional
step of sliding an elongate medical device over the guidewire 202, through a channel 118 of
the mechanical dilator 100 into the insertion site 206 (block 309). In some embodiments, the
elongate medical device may include a catheter or a stylet. Advantageously, inserting the
mechanical dilator 100 over the guidewire 202 to the insertion site ensures that the dilation of

the tissue occurs along the pathway the elongate medical device will take.

[0067] While some particular embodiments have been disclosed herein, and while the
particular embodiments have been disclosed in some detail, it is not the intention for the
particular embodiments to limit the scope of the concepts provided herein. Additional
adaptations and/or modifications can appear to those of ordinary skill in the art, and, in broader
aspects, these adaptations and/or modifications are encompassed as well. Accordingly,
departures may be made from the particular embodiments disclosed herein without departing

from the scope of the concepts provided herein.
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CLAIMS
What is claimed is:

1. A mechanical dilator, comprising:

a first arm coupled to a second arm by a fulcrum, the first arm and the second
arm cooperatively defining a lock and stop mechanism configured to limit
lateral movement of the first arm with respect to the second arm; and

a dilator body having a first side extending from the first arm and a second side
extending from the second arm, wherein the fulcrum is configured to
translate lateral movement of the first arm relative to the second arm to

lateral movement of the first side relative to the second side.

2. The mechanical dilator according to claim 1, wherein the first arm is closer to a

distal end of the dilator body than the second arm.

2

3. The mechanical dilator according to claim 1, wherein the second arm is closer

to the distal end of the dilator body than the first arm.

4. The mechanical dilator according to any claim of claims 1-3, wherein the first

arm is laterally offset from the second arm.

5. The mechanical dilator according to any claim of claims 1-4, wherein the dilator
body includes a channel bisecting the dilator body into the first side and the second side, the
channel having a consistent diameter and extending from a proximal end of each of the first

arm and the second arm to a dilator tip.

6. The mechanical dilator according to any claim of claims 1-5, wherein the lock
and stop mechanism includes a first locking plate configured to slidably engage a second

locking plate.

7. The mechanical dilator according to claim 6, wherein the first locking plate is

coupled to the first arm and the second locking plate is coupled to the second arm.

8. The mechanical dilator according to claim 7, wherein the first locking plate and

second locking plate each include a tab, a plurality of ridges, a recess and a stopping ridge.
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9. The mechanical dilator according to any claim of claims 1-8, wherein the
mechanical dilator may be configured to transition between an opened configuration and a

closed configuration.

10. The mechanical dilator according to claim 9, wherein in the closed

configuration, the first side and the second side are in physical contact.

11. The mechanical dilator according to claim 9, wherein in the opened
configuration, the first side and the second side are at a maximum possible distance apart, the
first tab of the first locking plate is secured in the second recess of the second locking plate and

the second tab of the second locking plate is secured in the first recess of the first locking plate.

12. The mechanical dilator according to any claim of claims 1-11, wherein the

dilator body is detachably coupled to the first arm and the second arm.

13. The mechanical dilator according to claim 12, wherein the dilator body is

detachably coupled through a press fit, a snap fit, or an interference fit.

14. The mechanical dilator according to any claim of claims 1-13, wherein the

mechanical dilator is disposable or reusable.

15.  The mechanical dilator according to any claim of claims 5-14, wherein the

proximal ends of each of the first arm and the second arm have chamfered edges.

16. The mechanical dilator according to claim 5, wherein the dilator tip is sharpened

to facilitate entry of the dilator body into an insertion site.

17. A medical device insertion system comprising:

a guidewire; and

a mechanical dilator configured to slide over the guidewire, the mechanical
dilator having a first arm coupled to a second arm by a fulcrum, the first arm
and the second arm cooperatively defining a lock and stop mechanism;

a dilator body comprising a first side extending from the first arm and a second
side extending from the second arm, a channel configured to slide over the
guidewire, the channel bisecting the dilator body into the first side and the

second side, wherein the fulcrum is configured to translate movement of the
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first arm relative to the second arm to lateral movement of the first side

relative to the second side.

18. The medical device insertion system according to claim 17, wherein the lock
and stop mechanism includes a first locking plate configured to slidably engage a second

locking plate.

19. The medical device insertion system according to claim 18, wherein the first
locking plate includes a first tab, a first plurality of ridges, a first recess and a first stopping
ridge and the second locking plate includes a second tab, a second plurality of ridges, a second

recess and a second stopping ridge.

20.  The medical device insertion system according to claim 19, wherein the
mechanical dilator is configured to transition from a closed configuration to an opened

configuration.

21.  The medical device insertion system according to claim 20, wherein in the

closed configuration the first side and the second side are in physical contact.

22. The medical device insertion system according to claim 20, wherein in the
opened configuration, the first side and the second side are at a maximum possible distance
apart, the first tab of the first locking plate is secured in the second recess of the second locking
plate and the second tab of the second locking plate is secured in the first recess of the first

locking plate.

23. The medical device insertion system according to claim 21, wherein the

mechanical dilator is slid over the guidewire in the closed configuration.

24, The medical device insertion system according to any claim of claims 17-23,
wherein the channel includes a consistent diameter and extends from a proximal end of each

of the first arm and the second arm to a dilator tip.

25. The medical device insertion system according to claim 24, wherein the dilator

tip is sharpened to facilitate entry of the dilator body into an insertion site.

26. A method of using a mechanical dilator to dilate an insertion site comprising:

inserting guidewire into an insertion site;
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sliding the mechanical dilator over the guidewire into the insertion site, the
mechanical dilator having a first arm coupled to a second arm by a fulcrum,
the first arm and the second arm cooperatively defining a lock and stop
mechanism configured to limit lateral movement of the first arm with
respect to the second arm; the mechanical dilator having a dilator body
comprising a first side extending from the first arm and a second side
extending from the second arm, a channel bisecting the dilator body into the
first side and the second side, wherein the fulcrum is configured to translate
lateral movement of the first arm relative to the second arm to lateral
movement of the first side relative to the second side;

dilating the tissue surrounding the insertion site by moving the mechanical
dilator from a closed confirmation to an opened configuration; and

removing the mechanical dilator from the guidewire.

27. The method according to claim 26, wherein the lock and stop mechanism
includes a first locking plate coupled to the first arm and a second locking plate coupled to the

second arm.

28. The method according to claim 27, wherein the first locking plate includes a
first tab, a first plurality of ridges, a first recess and a first stopping ridge and the second locking
plate includes a second tab, a second plurality of ridges, a second recess and a second stopping

ridge.

29.  The method according to any claim of claims 26-28, wherein in the closed

configuration, the first side and the second side are in physical contact with each other.

30. The method according to any claim of claims 26-29, wherein in the opened
configuration, the first side and the second side are at a maximum possible distance apart, the
first tab of the first locking plate is secured in the second recess of the second locking plate and

the second tab of the second locking plate is secured in the first recess of the first locking plate.

31. The method according to any claim of claims 26-30, wherein dilating the tissue
surrounding the insertion site includes configuring the lock and stop mechanism to prevent

over-dilation of the insertion site.
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32. The method according to any claim of claims 26-31, wherein dilating the tissue
surrounding the insertion site includes sliding an elongate medical device over the guidewire
through the channel of the mechanical dilator into the insertion site, when the mechanical

dilator is in the opened configuration.

33.  The method according to claim 32, wherein the elongate medical device

includes a catheter.

34. The method according to any claim of claims 26-33, wherein sliding the
mechanical dilator over the guidewire includes sliding the mechanical dilator over the

guidewire in the opened configuration.

35.  The method according to any claim of claims 26-33, wherein sliding the
mechanical dilator over the guidewire includes sliding the mechanical dilator over the

guidewire in the closed configuration.

36.  The method according to claim 34, wherein sliding the mechanical dilator over
the guidewire includes transitioning the mechanical dilator from the opened configuration to

the closed configuration before insertion into the insertion site.
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