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HEMOSTATIC SYSTEM AND ITS METHODS OF USE

BACKGROUND OF THE INVENTION

[0001] The subject matter described herein relates generally to medical

devices and, more particularly, to a hemostatic system.

[0002] Catheter introducers are known to provide access to an artery for at
least some medical procedures including, without limitation, cardiac catheterizations and
peripheral endovascular procedures. After conducting such medical procedures, the
catheter introducer is removed from the access site, leaving an arterial opening. At least
some body fluids including, without limitation, blood are discharged from the arterial
opening. Excess blood loss may endanger and/or traumatize the patient. One known
method of controlling blood loss is through direct manual pressure over the arterial

opening.
BRIEF SUMMARY OF THE INVENTION

[0003] In one aspect, a method is provided for sealing a puncture of a
vessel. The method includes housing at least a section of an inner tube within an injection
sheath. An injection device is positioned within the injection sheath such that the injection
device houses at least the section of the inner tube. A first lumen is defined by an inner
surface of the inner tube, a second lumen is defined by an inner surface of the injection
sheath and an outer surface of the inner tube, and a third lumen is defined by an inner
surface of the injection device. The third lumen is in fluid communication with the first
lumen. The inner tube is advanced until a fluid is channeled through the first lumen and
the third lumen. A valve is moved to selectively restrict the fluid from being discharged
from the third lumen. The injection device is advanced through the injection sheath to

channel a hemocoagulant agent through the second lumen.

[0004] In another aspect, a hemostatic system is provided for sealing a
puncture of a vessel. The hemostatic system includes an inner tube and an injection sheath
coupled to the inner tube. The injection sheath houses at least a section of the inner tube.
The inner tube defines a first lumen configured to channel a fluid therethrough, and the

injection sheath defines a second lumen configured to channel a hemocoagulant agent
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therethrough. An injection device is positionable within the injection sheath to facilitate
channeling the hemocoagulant agent through the second lumen. The injection device
defines a third lumen in fluid communication with the first lumen when the injection device
is positioned within the injection sheath. The injection device includes a valve that is

moveable to selectively restrict access to a portion of the injection device.

[0005] In yet another aspect, a hemostatic system is provided for sealing a
puncture of a vessel. The hemostatic system includes an inner tube defining an inner tube
lumen configured to channel a fluid therethrough. An outer tube is removably coupled to
the inner tube. The outer tube defines an outer tube lumen in fluid communication with the
inner tube lumen such that the outer tube lumen is configured to channel the fluid
therethrough. The outer tube includes a valve that is moveable to selectively restrict access
to a portion of said outer tube. An injection sheath is sized to house at least a section of the
inner tube. The injection sheath defines an injection sheath lumen configured to channel a

hemocoagulant agent therethrough.

[0006] The features, functions, and advantages described herein may be
achieved independently in various embodiments of the present disclosure or may be
combined in yet other embodiments, further details of which may be seen with reference to

the following description and drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 is a partial cross-sectional view of an access site including

an exemplary hemostatic system;

[0008] FIG. 2 is a partial cross-sectional view of the hemostatic system

shown in FIG. 1;

[0009] FIG. 3 is a perspective view of an exemplary inner tube that may

be used with the hemostatic system shown in FIG. 1;
[0010] FIG. 4 is a cut-away view of the inner tube shown in FIG. 3;

[0011] FIG. 5 is a perspective view of an exemplary injection sheath that

may be used with the hemostatic system shown in FIG. 1;
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[0012] FIG. 6 is a perspective view of an exemplary outer tube that may

be used with the hemostatic system shown in FIG. 1;

[0013] FIG. 7 is a cross-sectional view of the outer tube shown in FIG. 6;

and

[0014] FIG. 8 is a flow chart illustrating an exemplary method of using the

hemostatic system shown in FIG. 1.
DETAILED DESCRIPTION OF THE INVENTION

[0015] The methods and apparatus described herein relate to medical
devices and, more particularly, to a hemostatic system. The hemostatic system described
herein facilitates sealing an opening of a blood vessel. More particularly, in at least one
embodiment, the hemostatic system includes an inner tube and an injection sheath coupled
to the inner tube. An outer tube or injection device is coupled to the inner tube. The
injection device is advanced through the injection sheath to discharge a hemocoagulant
agent from the injection sheath adjacent the opening. The hemocoagulant agent seals the

opening to reduce a time required for hemostasis and/or ambulation.

[0016] As used herein, an element or step recited in the singular and
preceeded with the word “a” or “an” should be understood as not excluding plural said
clements or steps, unless such exclusion is explicitly stated. Further, references to “one
embodiment” are not intended to be interpreted as excluding the existence of additional
embodiments that also incorporate the recited features. Moreover, unless explicitly stated
to the contrary, embodiments “comprising,” “including,” or “having” an element or a

plurality of elements having a particular property may include additional such elements not

having that property.

[0017] FIG. 1 is a partial cross-sectional view of an access site including
an exemplary hemostatic system 100, a guidewire 102, and a vessel or, more particularly,

an artery 104 within subcutaneous tissue 106 under a skin surface 108.

[0018] FIG. 2 is a partial cross-sectional view of hemostatic system 100.
In the exemplary embodiment, hemostatic system 100 includes a locator device 110 having

a distal end 112 and a proximal end 114. In the exemplary embodiment, hemostatic system
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100 includes an inner tube 120 and an injection sheath 130 housing a proximal section 132
of inner tube 120. More specifically, in the exemplary embodiment, injection sheath 130 is
coupled to a midsection 134 of inner tube 120 such that a distal section 136 of inner tube
120 is generally exposed. That is, in the exemplary embodiment, injection sheath 130 does
not house distal section 136 of inner tube 120. Moreover, in the exemplary embodiment,
hemostatic system 100 includes an outer tube or injection device 140 that is positionable

and/or moveable within injection sheath 130.

[0019] FIG. 3 is a perspective view of inner tube 120. FIG. 4 is a cut-
away view of inner tube 120. In the exemplary embodiment, inner tube 120 has a length
142 of at least approximately 10 centimeters (cm) (3.94 inches (in.)). More particularly, in
the exemplary embodiment, length 142 is between approximately 15 cm (5.91 in.) and
approximately 20 cm (7.87 in.). Alternatively, inner tube 120 may have any length that
enables hemostatic system 100 to function as described herein. In the exemplary
embodiment, a distal end 144 of inner tube 120 is tapered to facilitate traversing distal
section 136 under skin surface 108 through subcutaneous tissue 106 and into the lumen of

artery 104.

[0020] In the exemplary embodiment, inner tube 120 includes a distal end
opening 146, a proximal end opening 148, and a first lumen 150 (shown in FIG. 4) defined
therebetween. In the exemplary embodiment, distal end opening 146 has a first inner
diameter 152 (shown in FIG. 4), and proximal end opening 148 has a second inner
diameter 154 that is different from first inner diameter 152. More specifically, in the
exemplary embodiment, first inner diameter 152 is substantially equal to an outer diameter
of guidewire 102, and second inner diameter 154 is larger than first inner diameter 152 to
channel a fluid through first lumen 150 about guidewire 102. For example, in the
exemplary embodiment, first inner diameter 152 is approximately 0.035 in. to receive a
0.035 in. guidewire, and second inner diameter 154 is larger than 0.035 in. Alternatively,
inner diameters 152 and/or 154 may be any size, shape, and/or configuration that enables

inner tube 120 to function as described herein.

[0021] Accordingly, in the exemplary embodiment, first lumen 150
includes a first portion 156 corresponding to first inner diameter 152, and a second portion

158 corresponding to second inner diameter 154. More specifically, in the exemplary
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embodiment, first portion 156 extends between distal end opening 146 and a location 160
approximately 6 cm (2.36 in.) from distal end opening 146, and second portion 158 extends
between proximal end opening 148 and location 160. Alternatively, portions 156 and/or
158 may have any size, shape, and/or configuration that enables inner tube 120 to function

as described herein.

[0022] In the exemplary embodiment, inner tube 120 includes a side
opening 162 that is in fluid communication with first lumen 150. In the exemplary
embodiment, side opening 162 is disposed approximately 7 cm (2.76 in.) from distal end
opening 146. More specifically, in the exemplary embodiment, side opening 162 is in fluid
communication with second portion 158 of first lumen 150. Alternatively, side opening
162 may be disposed in any location that enables inner tube 120 to function as described

herein.

[0023] In the exemplary embodiment, inner tube 120 includes a first
coupling mechanism 164 configured to couple inner tube 120 to injection sheath 130. For
example, in the exemplary embodiment, first coupling mechanism 164 is a circumferential
ridge that is configured to engage an inner surface of injection sheath 130 in a snap-fit
configuration. Alternatively, first coupling mechanism 164 may have any configuration
that enables inner tube 120 to be coupled to injection sheath 130. For example, in at least
some embodiments, inner tube 120 may be integrally formed with injection sheath 130
such that they form a unitary component. In the exemplary embodiment, first coupling
mechanism 164 is disposed at midsection 134 of inner tube 120 approximately 8 cm (3.15
in.) from distal end opening 146. Accordingly, in the exemplary embodiment, side opening

162 is generally exposed when injection sheath 130 is coupled to inner tube 120.

[0024] Moreover, in the exemplary embodiment, inner tube 120 includes a
second coupling mechanism 166 configured to couple inner tube 120 to injection device
140. For example, in the exemplary embodiment, second coupling mechanism 166 is a
plurality of threads that are configured to engage an inner surface of injection device 140 in
a threaded configuration. Alternatively, second coupling mechanism 166 may have any
configuration that enables hemostatic system 100 to function as described herein. In the

exemplary embodiment, second coupling mechanism 166 is disposed at proximal section
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132 of inner tube 120. Accordingly, second coupling mechanism 166 is housed and/or

retained within injection sheath 130 when injection sheath 130 is coupled to inner tube 120.

[0025] FIG. 5 is a perspective view of injection sheath 130. In the
exemplary embodiment, injection sheath 130 is coupled to inner tube 120 such that a distal
end 168 of injection sheath 130 is positionable substantially adjacent artery 104. More
specifically, when side opening 162 of inner tube 120 is positioned within artery 104, distal
end 168 is positionable substantially adjacent, and outside, artery 104. In the exemplary
embodiment, distal end 168 is tapered to facilitate traversing injection sheath 130 under

skin surface 108 through subcutancous tissue 106.

[0026] In the exemplary embodiment, injection sheath 130 is sized to
house and/or retain approximately 4 milliliters (ml) of hemocoagulant agent in addition to
proximal section 132 of inner tube 120, as described above. Alternatively, injection sheath
130 may have any size, shape, and/or configuration that enables hemostatic system 100 to
function as described herein. In at least some embodiments, injection sheath 130 includes a
retaining mechanism including, without limitation, a cap that is positionable at a proximal
end 170 of injection sheath 130 to facilitate retaining the hemocoagulant agent within
injection sheath 130. In one embodiment, the hemocoagulant agent is any FDA-approved
powdered hemocoagulant agent commercially available. Alternatively, the hemocoagulant
agent may be any substance and/or composition that enables injection sheath 130 to

function as described herein.

[0027] In the exemplary embodiment, injection sheath 130 includes a
distal end opening 172, a proximal end opening 174 through the proximal end cap, and a
second lumen 176 (shown in FIG. 2) defined therebetween. In the exemplary embodiment,
distal end opening 172 has a diameter, and proximal end opening 174 has a diameter that is
different from distal end opening. More specifically, in the exemplary embodiment, distal
end opening 172 has a diameter substantially equal to an outer diameter of inner tube 120,
and proximal end opening 174 has a diameter substantially equal to an outer diameter of
injection device 140. In the exemplary embodiment, injection sheath 130 has an inner
diameter 180 that is larger than outer diameter of inner tube 120 in order to retain and/or

channel the hemocoagulant agent through second lumen 176 about inner tube 120.
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Alternatively, inner diameter 180 may be any size, shape, and/or configuration that enables

injection sheath 130 to function as described herein.

[0028] In the exemplary embodiment, injection sheath 130 includes at
least one side opening 182 that is in fluid communication with second lumen 176. For
example, in the exemplary embodiment, injection sheath 130 includes a plurality of side
openings 182 spaced circumferentially about injection sheath 130. In the exemplary
embodiment, side openings 182 are disposed less than approximately 20 millimeters (mm)
(0.79 in.) from distal end opening 172. More particularly, in the exemplary embodiment,
side openings 182 are disposed between approximately 5 mm (0.20 in.) and approximately
10 mm (0.39 in.) from distal end opening 172. Alternatively, injection sheath 130 may
include any number of side openings 182 disposed in any location that enables hemostatic

system 100 to function as described herein.

[0029] In the exemplary embodiment, injection sheath 130 includes a
depth indicator 184 disposed along an outer surface of injection sheath 130. In the
exemplary embodiment, depth indicator 184 is configured to provide and/or present to a
user a distance side opening 162 and/or 182 is under skin surface 108. In the exemplary
embodiment, depth indicator 184 includes a plurality of markings that are spaced evenly
along the outer surface of injection sheath 130. More particularly, in the exemplary
embodiment, the markings are spaced approximately 1 cm (0.39 in.) apart. Alternatively,
depth indicator 184 may be any mechanism and/or device that enables injection sheath 130

to function as described herein.

[0030] In the exemplary embodiment, injection sheath 130 includes a side
port 178 that communicates with second lumen 176. In the exemplary embodiment, side
port 178 is positioned approximately 1.5 cm distal to cap 170 at proximal end of injection
sheath 130. In the exemplary embodiment, side port 178 enables a hemocoagulant agent to
be loaded into second lumen 176. Alternatively, side port 178 may be any size, shape,
and/or configuration that enables the hemocoagulant agent to be loaded into second lumen

176.

[0031] FIG. 6 is a perspective view of injection device 140. FIG. 7 is a
cross-sectional view of injection device 140. In the exemplary embodiment, injection

device 140 has a length 186 of at least approximately 5 cm (1.97 in.). More particularly, in
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the exemplary embodiment, length 186 is between approximately 10 cm (3.94 in.) and
approximately 15 cm (5.91 in.). In the exemplary embodiment, injection device 140 has an
outer diameter 188 that is smaller than inner diameter 180 of injection sheath 130 such that
injection device 140 may be positioned within injection sheath 130. Alternatively,
injection device 140 may have any size, shape, and/or configuration that enables

hemostatic system 100 to function as described herein.

[0032] In the exemplary embodiment, injection device 140 includes a
plunger 190 that facilitates channeling the hemocoagulant agent through second lumen 176.
In the exemplary embodiment, plunger 190 has an outer diameter 192 that is substantially
similar to inner diameter 180 of injection sheath 130. In the exemplary embodiment,
plunger 190 has a length 194 of at least approximately 1 cm (0.39 in.). Alternatively,
plunger 190 may have any size, shape, and/or configuration that enables injection device

140 to function as described herein.

[0033] In the exemplary embodiment, injection device 140 includes a
distal end opening 196, a proximal end opening 198, and a third lumen 200 defined
therebetween. In the exemplary embodiment, distal end opening 196 has a first inner
diameter 202 (shown in FIG. 7), and proximal end opening 198 has a second inner
diameter 204 (shown in FIG. 7) that is different from first inner diameter 202. More
specifically, in the exemplary embodiment, first inner diameter 202 is substantially equal to
the outer diameter of inner tube 120, and second inner diameter 204 is substantially equal
to the outer diameter of guidewire 102. For example, in the exemplary embodiment,
second inner diameter 204 is approximately 0.035 in. to receive a 0.035 in. guidewire.
Alternatively, inner diameters 202 and/or 204 may be any size, shape, and/or configuration

that enables injection device 140 to function as described herein.

[0034] Accordingly, in the exemplary embodiment, third lumen 200
includes a first portion 206 corresponding to first inner diameter 202, and a second portion
208 corresponding to second inner diameter 204. More specifically, in the exemplary
embodiment, first portion 206 extends between distal end opening 196 and a location 210
(shown in FIG. 7) approximately 1 cm (0.39 in.) from proximal end opening 198, and

second portion 208 extends between proximal end opening 198 and location 210.
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Alternatively, portions 206 and/or 208 may have any size, shape, and/or configuration that

enables injection device 140 to function as described herein.

[0035] In the exemplary embodiment, injection device 140 includes a side
opening 212 in fluid communication with third lumen 200. In the exemplary embodiment,
side opening 212 is disposed approximately 2 cm (0.79 in.) from proximal end opening
198. More specifically, in the exemplary embodiment, side opening 212 is in fluid
communication with first portion 206 of third lumen 200. Alternatively, side opening 212
may be disposed in any location that enables injection device 140 to function as described

herein.

[0036] In the exemplary embodiment, injection device 140 includes a
valve 214 that is moveable to selectively restrict access to a portion of injection device 140.
More specifically, in the exemplary embodiment, valve 214 is moveable between an open
position and a closed position to selectively restrict access to side opening 212. In the open
position, side opening 212 is at least partially exposed such that the fluid may flow into
and/or out of third lumen 200 through side opening 212. Conversely, in the closed
position, side opening 212 is substantially covered by valve 214 such that the fluid is

restricted from flowing into and/or out of third lumen 200 through side opening 212.

[0037] In the exemplary embodiment, valve 214 is a sleeve that has an
inner diameter larger than outer diameter 188 of injection device 140 such that valve 214 is
slidable longitudinally along injection device 140. In the exemplary embodiment, valve
214 has a length 218 of at least approximately 1 cm (0.39 in.). Alternatively, valve 214
may have any size, shape, and/or configuration that enables injection device 140 to

function as described herein.

[0038] In the exemplary embodiment, injection device 140 is removably
coupleable to inner tube 120. More specifically, in the exemplary embodiment, injection
device 140 includes a coupling mechanism 220 that is substantially complementary to
second coupling mechanism 166 of inner tube 120. For example, in the exemplary
embodiment, coupling mechanism 220 (shown in FIG. 7) is a plurality of threads that are
configured to engage an outer surface of inner tube 120 in a threaded configuration. That
is, in the exemplary embodiment, proximal section 132 of inner tube 120 has a threaded

outer surface, and injection device 140 has a threaded inner surface that is substantially
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complementary to the threaded outer surface of inner tube 120. Accordingly, in the
exemplary embodiment, injection device 140 is advanced longitudinally along inner tube
120 and/or through injection sheath 130 when injection device 140 is rotated about a
longitudinal axis of injection device 140 in a clockwise or first direction. Conversely, in
the exemplary embodiment, injection device 140 is withdrawn longitudinally along inner
tube 120 and/or from injection sheath 130 when injection device 140 is rotated about the
longitudinal axis of injection device 140 in a counterclockwise or second direction. In at
least some embodiments, injection device 140 includes a handle that facilitates increasing a
rotating efficiency of injection device 140. Alternatively, injection device 140 may be
advanced and/or withdrawn using any mechanism and/or device that enables hemostatic

system 100 to function as described herein.

[0039] When injection device 140 is coupled to inner tube 120, in the
exemplary embodiment, third lumen 200 is in fluid communication with first lumen 150.
Accordingly, in the exemplary embodiment, the fluid enters locator device 110 through
side opening 162 of inner tube 120, is channeled through lumens 150 and 200, and is

discharged from side opening 212 of injection device 140.

[0040] FIG. 8 is a flow chart illustrating an exemplary method 300 of
using hemostatic system 100 to seal a puncture of artery 104 with a powdered
hemocoagulant agent. In the exemplary embodiment, first coupling mechanism 164
couples injection sheath 130 to inner tube 120. To prepare hemostatic system 100 for use,
in the exemplary embodiment, the powdered hemocoagulant agent is loaded 310 into
second lumen 176 between an inner surface of injection sheath 130 and an outer surface of
inner tube 120 through side port 178 of injection sheath 130. 1In the exemplary
embodiment, at least a portion of injection device 140 is positioned 320 within injection
sheath 130. More specifically, in the exemplary embodiment, a distal end of injection
device 140 is advanced through proximal end opening 174 of injection sheath 130 such that
at least the distal end of injection device 140 is positioned 320 within injection sheath 130.
In the exemplary embodiment, injection device 140 is coupled 330 to inner tube 120 within
injection sheath 130. More specifically, in the exemplary embodiment, coupling
mechanisms 166 and/or 220 enable an inner surface of injection device 140 to engage an

outer surface of inner tube 120.
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[0041] During operation, in the exemplary embodiment, a procedure
sheath (not shown) used during a medical procedure is positioned 410 such that a tip of the
procedure sheath is approximately 10 cm (3.94 in.) from the access site and is substantially
free of at least some devices. Alternatively, the tip of the procedure sheath may be
positioned in any location that enables hemostatic system 100 to function as described
herein. In the exemplary embodiment, a limited angiography is performed 420 through the
procedure sheath to assess the puncture of artery 104 and/or to ensure that the procedure

sheath is positioned within artery 104.

[0042] In the exemplary embodiment, guidewire 102 is advanced 430
through the procedure sheath to artery 104 such that a tip of guidewire 102 is positioned at
least approximately 5 cm (1.97 in.) beyond the tip of the procedure sheath. More
particularly, the tip of guidewire 102 is positioned approximately 10 cm (3.94 in.) beyond
the tip of the procedure sheath. Alternatively, the tip of guidewire 102 may be positioned

in any location that enables hemostatic system 100 to function as described herein.

[0043] In the exemplary embodiment, the procedure sheath is withdrawn
440 from the access site longitudinally along guidewire 102 while manual pressure is
applied over the access site. Hemostatic system 100 is selected 450 based on a size of the
procedure sheath and/or the access site. For example, in this exemplary embodiment,
hemostatic system 100 is selected 450 to include an inner tube 120 having an outer
diameter that is generally the same as an outer diameter of the procedure sheath and/or the
access site. Alternatively, hemostatic system 100 may be selected based on any criteria

and/or factor that enables hemostatic system 100 to function as described herein.

[0044] In the exemplary embodiment, inner tube 120 is aligned and/or
positioned 460 to receive guidewire 102. More specifically, guidewire 102 is inserted
through distal end opening 146 of inner tube 120, and hemostatic system 100 is advanced
470 longitudinally along guidewire 102 with inner tube 120 advanced through arteriortomy
site into the lumen of artery 104. Hemostatic system 100 is advanced 470 until a fluid
refluxes and/or is discharged from side opening 212 of injection device 140. In this
exemplary embodiment, the fluid discharge indicates that side opening 162 of inner tube
120 is positioned within artery 104 and/or side openings 182 of injection sheath 130 are
positioned outside artery 104. Valve 214 is moved 480 towards the closed position to
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restrict access to side opening 212 and facilitate retaining the fluid within artery 104, first

lumen 150, and/or third lumen 200.

[0045] In the exemplary embodiment, plunger 190 is advanced 490
through second lumen 176 to channel the powdered hemocoagulant agent through second
lumen 176. More specifically, injection device 140 is rotated about the longitudinal axis of
injection device 140 in a clockwise or first direction to advance plunger 190 and discharge
the powdered hemocoagulant agent from side openings 182 of injection sheath 130. In at
least some embodiments, a depth is indicated on depth indicator 184, and hemostatic
system 100 is maintained at the identified depth. In the exemplary embodiment, the
injection process may be repeated as hemostatic system 100 is withdrawn 500 from
subcutaneous tissue 106. In at least some embodiments, the repeated injection process may
include systematically withdrawing 500 hemostatic system 100 from subcutaneous tissue
106 based on the depth indicated on depth indicator 184. In the exemplary embodiment,
direct, non-occlusive manual pressure is continuously applied 510 to the access site after
hemostatic system 100 is withdrawn from subcutaneous tissue 106 until hemostasis is

achieved.

[0046] The methods and apparatus described herein relate to medical
devices and, more particularly, to a hemostatic system. The hemostatic system described
herein facilitates sealing, for example, an arterial opening. The exemplary hemostatic
system includes at least an injection sheath and an injection device. The injection device is
advanced through the injection sheath to inject a powdered hemocoagulant agent at and/or
around the arterial opening. The powdered hemocoagulant agent facilitates sealing the

arterial opening to reduce a time required for hemostasis and/or ambulation.

[0047] Exemplary embodiments of medical devices are described above in
detail. The methods and systems are not limited to the specific embodiments described
herein, but rather, operations of the methods and components of the systems may be
utilized independently and separately from other operations and/or components described
herein. For example, the methods and apparatus described herein may have other industrial
and/or consumer applications and are not limited to practice with medical devices as
described herein. Rather, one or more embodiments may be implemented and utilized in

connection with other industries.
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[0048] This written description uses examples to disclose the invention,
including the best mode, and also to enable any person skilled in the art to practice the
invention, including making and using any devices or systems and performing any
incorporated methods. The patentable scope of the invention is defined by the claims, and
may include other examples that occur to those skilled in the art. Such other examples are
intended to be within the scope of the claims if they have structural elements that do not
differ from the literal language of the claims, or if they include equivalent structural

clements with insubstantial differences from the literal language of the claims.
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WHAT IS CLAIMED IS:
1. A method for sealing a puncture of a vessel, said method comprising:
housing at least a section of an inner tube within an injection sheath;

positioning an injection device within the injection sheath such that the
injection device houses at least the section of the inner tube, wherein a first lumen is
defined by an inner surface of the inner tube, a second lumen is defined by an inner surface
of the injection sheath and an outer surface of the inner tube, and a third lumen is defined
by an inner surface of the injection device, the third lumen in fluid communication with the

first lumen;

advancing the inner tube until a fluid is channeled through the first lumen

and the third lumen;

moving a valve to selectively restrict the fluid from being discharged from

the third lumen; and

advancing the injection device through the injection sheath to channel a

hemocoagulant agent through the second lumen.

2. A method in accordance with Claim 1 further comprising advancing a
guidewire towards the vessel, wherein advancing the inner tube further comprises
advancing the inner tube along the guidewire until a side opening of the inner tube is
positioned within the vessel such that the fluid is channeled from the side opening of the

inner tube to a side opening of the injection device.

3. A method in accordance with Claim 1, wherein advancing the injection
device further comprises rotating the injection device about a longitudinal axis of the

injection device in a first direction.

4. A hemostatic system for sealing a puncture of a vessel, said hemostatic

system comprising:

an inner tube;
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an injection sheath coupled to said inner tube, said injection sheath housing
at least a section of said inner tube, wherein said inner tube defines a first lumen configured
to channel a fluid therethrough, and said injection sheath defines a second lumen

configured to channel a hemocoagulant agent therethrough; and

an injection device positionable within said injection sheath to facilitate
channeling the hemocoagulant agent through the second lumen, said injection device
defining a third lumen in fluid communication with the first lumen when said injection
device is positioned within said injection sheath, said injection device comprising a valve

that is moveable to selectively restrict access to a portion of said injection device.

5. A hemostatic system in accordance with Claim 4, wherein said inner tube
includes a first side opening in fluid communication with the first lumen, and said injection
device includes a second side opening in fluid communication with the third Tumen such

that the first side opening is in fluid communication with the second side opening.

6. A hemostatic system in accordance with Claim 4, wherein said inner tube
comprises a first section having a threaded outer surface, and said injection device
comprises a second section having a threaded inner surface that is substantially
complementary to said threaded outer surface, the second side opening disposed at said
section of said injection device such that said valve is configured to selectively restrict

access to the second side opening.

7. A hemostatic system in accordance with Claim 4, wherein said inner tube
comprises a first section having a first inner diameter and a second section having a second

inner diameter that is different from the first inner diameter.

8. A hemostatic system in accordance with Claim 4, wherein said injection
device comprises a first section having a first inner diameter and a second section having a

second inner diameter that is different from the first inner diameter.

9. A hemostatic system in accordance with Claim 4, wherein said injection
device comprises a plunger having an outer diameter that is substantially similar to an inner

diameter of said injection sheath.
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10. A hemostatic system in accordance with Claim 4, wherein said injection

sheath includes at least one side opening in fluid communication with the second lumen.

11. A hemostatic system in accordance with Claim 4, wherein said injection

sheath comprises a length indicator.

12. A hemostatic system for sealing a puncture of a vessel, said hemostatic

system comprising:

an inner tube defining an inner tube lumen configured to channel a fluid

therethrough;

an outer tube removably coupled to said inner tube, said outer tube defining
an outer tube lumen in fluid communication with the inner tube lumen such that the outer
tube lumen is configured to channel the fluid therethrough, said outer tube comprising a

valve that is moveable to selectively restrict access to a portion of said outer tube; and

an injection sheath sized to house at least a section of said inner tube, said
injection sheath defining an injection sheath lumen configured to channel a hemocoagulant

agent therethrough.

13. A hemostatic system in accordance with Claim 12, wherein said inner
tube includes a first side opening in fluid communication with the inner tube lumen, and
said outer tube includes a second side opening in fluid communication with the outer tube
lumen such that the first side opening is in fluid communication with the second side

opening.

14. A hemostatic system in accordance with Claim 12, wherein said inner
tube comprises a coupling mechanism configured to couple said inner tube to said injection

sheath.

15. A hemostatic system in accordance with Claim 12, wherein said inner
tube comprises a first section having a threaded outer surface, and said outer tube
comprises a second section having a threaded inner surface that is substantially

complementary to said threaded outer surface, the second side opening disposed at said
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section of said outer tube such that said valve is configured to selectively restrict access to

the second side opening.

16. A hemostatic system in accordance with Claim 12, wherein said inner
tube comprises a first section having a first inner diameter and a second section having a

second inner diameter that is different from the first inner diameter.

17. A hemostatic system in accordance with Claim 12, wherein said outer
tube comprises a first section having a first inner diameter and a second section having a

second inner diameter that is different from the first inner diameter.

18. A hemostatic system in accordance with Claim 12, wherein said outer
tube comprises a plunger having an outer diameter that is substantially similar to an inner

diameter of said injection sheath.

19. A hemostatic system in accordance with Claim 12, wherein said
injection sheath includes at least one side opening in fluid communication with the

injection sheath lumen.

20. A hemostatic system in accordance with Claim 12, wherein said

injection sheath comprises a length indicator.
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