
MT 
( 19 ) United States 
( 12 ) Patent Application Publication 

Bierman 

US 20200094022A9 

( 10 ) Pub . No .: US 2020/0094022 A9 
( 48 ) Pub . Date : Mar. 26 , 2020 

CORRECTED PUBLICATION 

( 54 ) VASCULAR ACCESS DEVICE Publication Classification 

( 71 ) Applicant : ACCESS SCIENTIFIC , LLC , San 
Diego , CA ( US ) 

( 72 ) Inventor : Steven F. Bierman , Del Mar , CA ( US ) 

( 51 ) Int . Cl . 
A61M 25/06 ( 2006.01 ) 
A61M 39/02 ( 2006.01 ) 

( 52 ) U.S. CI . 
CPC A61M 25/0606 ( 2013.01 ) ; A61M 25/0668 

( 2013.01 ) ; A61M 39/0247 ( 2013.01 ) ; A61M 
2039/062 ( 2013.01 ) ; A61M 2039/0273 

( 2013.01 ) ; A61M 2039/0291 ( 2013.01 ) ; A61M 
2039/0258 ( 2013.01 ) 

( 21 ) Appl . No .: 15 / 568,765 

( 22 ) PCT Filed : Apr. 15 , 2016 

PCT / US16 / 27972 ( 86 ) PCT No .: 
$ 371 ( c ) ( 1 ) , 
( 2 ) Date : 

( 57 ) ABSTRACT 
Oct. 23 , 2017 

Prior Publication Data 

( 15 ) Correction of US 2018/0296804 A1 Oct. 18 , 2018 
See ( 60 ) Related U.S. Application Data . 

( 65 ) US 2018/0296804 A1 Oct. 18 , 2018 
Related U.S. Application Data 

( 60 ) Provisional application No. 62 / 155,368 , filed on Apr. 
30 , 2015 , provisional application No. 62 / 209,841 , 
filed on Aug. 25 , 2015 . 

An access device for placing a medical article within a body 
space includes a syringe , a needle , and a sheath which are 
employed together with a guide wire . The sheath can be 
coaxially and slideably disposed about the needle . During 
insertion of the sheath over the needle , guide wire and into 
the body space , the syringe provides a negative pressure to 
ensure that any air located between the inside diameter of the 
sheath and the outside diameter of the needle is drawn into 
the needle rather than into the body space . In certain 
embodiments , a dilator is coaxially and slideably disposed 
about the needle and within the sheath . 
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VASCULAR ACCESS DEVICE 

CROSS REFERENCE TO PRIORITY 
APPLICATIONS 

[ 0001 ] This application claims priority under 35 U.S.C. $ 
119 ( e ) to U.S. Provisional Pat . App . 62 / 155,368 entitled 
“ VASCULAR ACCESS DEVICE ” filed on Apr. 30 , 2015 
and to U.S. Provisional Pat . App . 62 / 209,841 entitled “ VAS 
CULAR ACCESS DEVICE ” filed on Aug. 25 , 2015 , the 
disclosures of which are hereby incorporated by reference in 
their entireties . 

BACKGROUND 

Field 

[ 0002 ] The present disclosure is generally directed to 
access devices for introducing and / or delivering a medical 
article ( such as , for example , a catheter , cannula , sheath , 
etc. ) into a body space , such as , for example , an artery , vein , 
vessel , body cavity , or drainage site , and more specifically , 
to a distal tip section of such devices . 

Description of the Related Art 
[ 0003 ] Various medical devices , for example , catheters , 
cannulas , sheaths , etc. , are often introduced into a patient , 
for example , in an artery , vein , body cavity , or drainage site , 
to deliver fluids to or withdraw fluids from the patient . For 
example , a catheter or vascular sheath can be introduced into 
a patient's blood vessel using a Raulerson technique . This 
technique involves inserting an introducer needle attached to 
a Raulerson syringe into the patient's blood vessel and then 
inserting a guide wire through the rear of the syringe plunger 
and into the vessel . The Raulerson syringe and needle are 
removed leaving the guide wire extending into the patient . 
A skin - nick may be performed adjacent to the guide wire to 
enlarge the puncture site . A catheter or other medical article 
can be threaded over the guide wire and into the patient . 
Once the catheter is in a desired location , the guide wire is 
removed . 
[ 0004 ] The above technique requires exchanges over the 
guide wire , which presents the risk of losing cannulation , 
lost guide wire , and contamination . Further , during the 
skin - nick step the guide wire may be severed due to the 
guide wire being exposed . The overall technique is time 
intensive risking movement of the medical article ( s ) and 
guide wire relative to the patient . 

[ 0007 ] The plunger comprises a central channel and valve 
element disposed in the central channel . A normally closed 
centrally disposed slit or aperture is formed in the center of 
the valve element . 
[ 0008 ] The hollow barrel supports a needle affixed to the 
tip thereof . The needle includes an exterior portion extend 
ing outwardly from the tip of the hollow barrel . The needle 
further includes an interior portion having an aperture 
formed therethrough adjacent to the tip of the hollow barrel . 
The interior portion extends into the interior of the hollow 
barrel such that at least a portion of the interior portion is at 
least partially disposed within the centrally disposed channel 
in the plunger during use . 
[ 0009 ] Disposed concentrically around the exterior por 
tion of the needle is a sheath . The sheath releaseably secures 
to the syringe to allow the sheath to be slid in a distal 
direction over the exterior portion of the needle and into the 
patient . Once the syringe is removed leaving the sheath , a 
catheter may be inserted through the sheath and into the 
patient . The sheath may be pealable so as to allow the sheath 
to be removed from around an inserted catheter and from the 
patient . 
[ 0010 ] In certain embodiments , a dilator is disposed con 
centrically around the exterior portion of the needle and 
within the sheath . A distal end of the dilator extends beyond 
a distal end of the sheath . The dilator can releaseably secure 
to one or both of the syringe and the sheath . Being releasably 
secured to the syringe allows the dilator to be slid in concert 
with the sheath in a distal direction over the exterior portion 
of the needle and into the patient . Once the distal ends of the 
dilator and sheath are disposed within the patient and the 
syringe is removed , the dilator is disengaged from the sheath 
and then removed . Once the syringe and dilator are removed 
leaving the sheath , a catheter may be inserted through the 
sheath and into the patient . The sheath may be pealable so 
as to allow the sheath to be removed from around an inserted 
catheter and from the patient . 
[ 0011 ] In use the vascular access device is aspirated by the 
retraction of the plunger permitting fluid to pass into the 
interior of the syringe barrel through the aperture formed on 
the interior needle portion . During this aspiration , air is 
prevented from entering the valve chamber by the valve 
element . 
[ 0012 ] Then a guide wire may be passed through the 
central channel of the plunger and the interior and exterior 
portions of the needle to reach the blood vessel . The guide 
wire passes through the valve element to form a seal 
therewith to prevent either liquid or air from passing through 
the valve element during the introduction of the guide wire 
into the patient . 
[ 0013 ] The sheath is then slid over the exterior portion of 
the needle and guide wire and into the vasculature of the 
patient . The syringe and the guide wire are removed from the 
patient leaving the sheath . In certain embodiments , the 
sheath comprises a valve element for preventing liquid from 
flowing through the sheath . 
[ 0014 ] In embodiments which include a dilator , the dilator 
is initially releasably secured to the syringe with the sheath 
being releasably secured to the dilator . Releasably securing 
the dilator to the sheath ensures the distal end of the dilator 
extends beyond the distal end of the sheath during their 
insertion into the vasculature . The dilator is then disengaged 
from the syringe while still being engaged with the sheath . 
Together , the dilator and sheath are then slid over the 

SUMMARY 

[ 0005 ] The access devices described herein advanta 
geously provide improved mechanisms for confirming vas 
cular access and achieving medical device placement within 
the vasculature . 
[ 0006 ] In some embodiments , an access device for placing 
a medical article within a body space includes a syringe , a 
needle , and a sheath coaxially disposed about the needle . In 
certain embodiments , the access device further includes a 
dilator disposed coaxially about the needle and within the 
sheath . The syringe includes a hollow barrel having a 
plunger slideably disposed therein . The syringe functions as 
a standard air tight syringe as well as a device which 
provides a passageway for a guide wire into a patient's 
vasculature . 
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surface of the sheath to increase a size of the opening into 
the vasculature of the patient for the sheath . 

BRIEF DESCRIPTION OF THE DRAWINGS 

exterior portion of the needle and guide wire and into the 
vasculature of the patient . The syringe and guide wire are 
then removed from the patient leaving the dilator and the 
sheath . The dilator is disengaged from the sheath and slid in 
a proximal direction out of the sheath . In certain embodi 
ments , the syringe , guide wire , and dilator and removed 
from the sheath at the same time . In certain embodiments , 
the sheath comprises a valve element for preventing liquid 
from flowing through the sheath . 
[ 0015 ] In some embodiments , the sheath includes a sheath 
body , a hub , and a valve . The valve may include an annular 
member and a sealing member . The sheath body includes a 
generally flexible tubular structure , a proximal end , and a 
distal end and defines a longitudinal axis . The hub is coupled 
with the proximal end of the sheath body , and the sheath 
body and hub have aligned openings forming a passage 
therethrough . The annular member of the valve is disposed 
against a surface of the hub facing the sheath body and 
includes an opening therethrough . The sealing member of 
the valve has an engagement portion coupled with a struc 
ture of the sheath assembly disposed generally between the 
surface of the hub and the distal end of the sheath body . The 
sealing member also has a seal portion projecting into 
sealing engagement with the opening in the annular member 
in a sealing position and disposed away from the opening in 
the annular member in an open position . 
[ 0016 ] In some embodiments , the access device for plac 
ing a medical article within a body space includes a barrel 
and a plunger slidingly disposed in the barrel . The plunger 
has a channel sized and shaped to receive a guide wire 
therethrough . The barrel defines a fluid chamber . The access 
device further includes an interior needle portion at least 
partially disposed in the channel . The interior needle portion 
includes an aperture through a side wall of the interior 
needle portion and into the fluid chamber . The access device 
further includes an exterior needle portion extending from 
the barrel and in flow communication with the interior 
needle portion and the fluid chamber . The access device 
further includes a sheath coaxially disposed about the exte 
rior needle portion and slideable along the exterior needle 
portion . A distal end of the sheath is positioned proximal to 
a distal end of the exterior needle portion . 
[ 0017 ] In some embodiments , the access device for plac 
ing a medical article within a body space includes a syringe 
and a needle extending from the syringe . The syringe has a 
channel configured to receive a guide wire extending 
through the needle . The access device further includes a 
sheath coaxially disposed about the needle and slideable 
along the needle . 
[ 0018 ] In some embodiments , a method for placing a 
medical article within a body space includes the steps of 
penetrating a blood vessel with an access device . The access 
device includes a syringe , a needle extending from the 
syringe , and a sheath coaxially disposed about the syringe . 
The syringe has a channel in flow communication with the 
needle . The method further includes feeding a guide wire 
through the channel , the needle , and into the blood vessel 
and sliding the sheath along the needle in a distal direction 
until at least a portion of the sheath is disposed in the blood 
vessel . The method further includes removing the syringe , 
the needle , and the guide wire from the blood vessel leaving 
the sheath . 
[ 0019 ] In some embodiments , a dilator is employed 
between the exterior portion of the needle and the interior 

[ 0020 ] The foregoing and other features , aspects , and 
advantages of the embodiments of the invention are 
described in detail below with reference to the drawings of 
various embodiments , which are intended to illustrate and 
not to limit the embodiments of the invention . The drawings 
comprise the following figures in which : 
[ 0021 ] FIG . 1 is a perspective view of an embodiment of 
an access device having a syringe with a needle coaxially 
aligned with a medical article such as a sheath . A guide wire 
for use with the access device is also shown . 
[ 0022 ] FIG . 2 is a plan view of the embodiment depicted 
in FIG . 1 without the guide wire . 
[ 0023 ] FIG . 3 is a proximal end view of the sheath from 
FIG . 1 . 
[ 0024 ] FIG . 4 is a plan view of the sheath of FIG . 3 . 
[ 0025 ] FIGS . 5 and 6 are a side isometric view and an 
exploded side isometric view , respectively , of another 
embodiment of the sheath from FIG . 1 that includes a valve 
element . 
[ 0026 ] FIG . 7 is a side cross - sectional view of the sheath 
of FIG . 5 taken at 7-7 . 
[ 0027 ] FIGS . 8 and 9 are enlarged views of a section of the 
sheath of FIG . 7 showing a valve element in a closed and 
opened position , respectively . 
[ 0028 ] FIGS . 10 , 11 , and 12 are enlarged views of a 
section of an embodiment of a sheath that includes an 
annular member , a resilient plate , and sealing element . 
[ 0029 ] FIG . 13 is a cross - section view of the syringe from 
FIG . 1 in combination with the valved sheath from FIG . 5 
and shows a plunger of the syringe in an advanced state . 
[ 0030 ] FIG . 14 is similar to FIG . 13 except the plunger of 
the syringe is in a retracted state . 
[ 0031 ] FIG . 15 is an enlarged cross - section view from 
FIG . 13 taken at 15-15 . 
[ 0032 ] FIG . 16 is a cross - section view of the access device 
illustrated in FIG . 13 penetrating a body . 
[ 0033 ] FIG . 17A is a cross - section view similar to FIG . 16 
except the needle has penetrated the vasculature and the 
plunger has been partially retracted creating a negative 
pressure in the syringe body . 
[ 0034 ] FIG . 17B is an enlarged partial cross - section view 
from FIG . 17A of a distal end of the needle . 
[ 0035 ] FIG . 18A is a cross - section view similar to FIG . 17 
except a guide wire has been fed through the plunger and 
needle and into the vasculature of the patient . 
[ 0036 ] FIG . 18B is a cross - section view similar to FIG . 
18A except the guide wire has been extended further into the 
vasculature of the patient . 
[ 0037 ] FIG . 19 is a cross - section view similar to FIG . 18B 
except the sheath has been slid along the exterior portion of 
the needle and into the patient's vasculature . 
[ 0038 ] FIG . 20 is a cross - section view similar to FIG . 19 
except the syringe and guide wire have been removed from 
the patient and the sheath . 
[ 0039 ] FIG . 21 is a cross - section view similar to FIG . 20 
except a catheter is aligned with the sheath for insertion into 
the patient's vasculature . 
[ 0040 ] FIG . 22 is a cross - section view similar to FIG . 21 
except the catheter has been inserted through the sheath and 
into the patient's vasculature . 
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[ 0062 ] FIG . 41 is a cross - section view similar to FIG . 40 
except two portions of the sheath are being peeled away 
from each other to remove the sheath from encircling the 
catheter . 

DETAILED DESCRIPTION 

[ 0041 ] FIG . 23 is a cross - section view similar to FIG . 22 
except two portions of the sheath are being peeled away 
from each other to remove the sheath from encircling the 
catheter . 
[ 0042 ] FIG . 24 is a plan view of a dilator that can be used 
with the access device of FIG . 1 . 
[ 0043 ] FIG . 25 is a cross - sectional view taken along the 
lines 25-25 in FIG . 24 . 
[ 0044 ] FIG . 26 is a perspective view of an embodiment of 
an access device having a syringe with a needle coaxially 
aligned with medical articles such as a sheath and a dilator . 
A guide wire for use with the access device is also shown . 
[ 0045 ] FIG . 27 is a plan view of the embodiment depicted 
in FIG . 26 without the guide wire . 
[ 0046 ] FIG . 28 is a cross - section view of the syringe from 
FIG . 26 and shows a plunger of the syringe in an advanced 
state . 

[ 0047 ] FIG . 29 is similar to FIG . 28 except the plunger of 
the syringe is in a retracted state . 
[ 0048 ] FIG . 30 is an enlarged cross - section view from 
FIG . 28 taken at 30-30 . 
[ 0049 ] FIG . 31 is an enlarged view of a portion of the 
embodiment depicted in FIG . 30 and illustrates portions of 
the needle , dilator , and sheath . 
[ 0050 ] FIG . 32 is an enlarged cross - sectional view of the 
embodiment depicted in FIG . 31 taken at a longitudinal 
location wherein the needle , dilator , and sheath overlap 
along line 32-32 . 
[ 0051 ] FIG . 33A is a cross - section view of the access 
device illustrated in FIG . 28 penetrating a body . 
[ 0052 ] FIG . 33B is an enlarged partial cross - section view 
from FIG . 33A of a distal end of the needle . 
[ 0053 ] FIG . 34A is a cross - section view similar to FIG . 
33A except the needle has penetrated the vasculature and the 
plunger has been partially retracted creating a negative 
pressure in the syringe body . 
[ 0054 ] FIG . 34B is an enlarged partial cross - section view 
from FIG . 34A of a distal end of the needle . 
[ 0055 ] FIG . 35A is a cross - section view similar to FIG . 
34A except a guide wire has been fed through the plunger 
and needle and into the vasculature of the patient . 
[ 0056 ] FIG . 35B is a cross - section view similar to FIG . 
35A except the guide wire has been extended further into the 
vasculature of the patient . 
[ 0057 ] FIG . 36 is a cross - section view similar to FIG . 35B 
except the dilator and sheath have been slid along the 
exterior portion of the needle and into the patient's vascu 
lature . 
[ 0058 ] FIG . 37 is a cross - section view similar to FIG . 36 
except the syringe and the guide wire have been removed 
from the patient leaving the dilator and the sheath in the 
vasculature . 
[ 0059 ] FIG . 38 is a cross - section view similar to FIG . 37 
except the dilator has been removed from the patient and the 
sheath . 
[ 0060 ] FIG . 39 is a cross - section view similar to FIG . 38 
except a catheter is aligned with the sheath for insertion into 
the patient's vasculature . 
[ 0061 ] FIG . 40 is a cross - section view similar to FIG . 39 
except the catheter has been inserted through the sheath and 
into the patient's vasculature . 

[ 0063 ] In various circumstances a physician may wish to 
introduce a catheter or sheath into a space within a patient's 
body , for example , a blood vessel or drainage site , to 
introduce fluids to the space or remove fluids from the space . 
Various access devices are known in the art . Examples of an 
improved access device are described in U.S. patent appli 
cation Ser . No. 14 / 238,832 , entitled “ ACCESS DEVICE 
WITH VALVE , ” filed Feb. 13 , 2014 , published as US 
2014/0207069 on Jul . 24 , 2014 , the entire contents of which 
is incorporated by reference herein . FIGS . 1 and 2 illustrate 
an embodiment of an access device 20 that can be used , for 
example , in performing a modified Raulerson technique to 
introduce a catheter or sheath into a patient's blood vessel . 
Certain embodiments of the access device 20 may further 
include a dilator 124 as is illustrated in FIGS . 24 and 25. An 
embodiment of the access device that includes the dilator 
124 is illustrated in FIGS . 26 through 41 . 
[ 0064 ] While the access devices 20 described herein in the 
context of vascular access , the access device also can be 
used to access and place a medical article ( e.g. , catheter or 
sheath ) into other locations within a patient's body ( e.g. , a 
drainage site ) and for other purposes ( e.g. , for draining an 
abscess ) . 
[ 0065 ] The present embodiment of the access device is 
disclosed in the context of placing an exemplary single 
piece , tubular medical article into a body space within a 
patient . Once placed , the tubular article can then be used to 
receive other medical articles ( e.g. , catheters , guide wires , 
etc. ) to provide access into the body space and / or be used to 
provide a passage way for introducing fluids into the body 
space or removing ( e.g. , draining ) fluids from the body 
space . In the illustrated embodiment , the tubular medical 
article is a sheath or catheter that is configured primarily to 
provide a fluid passage into a vein . The principles of the 
present invention , however , are not limited to the placement 
of single piece sheaths or catheters , or to the subsequent 
insertion of a medical article via the sheath or catheter . 
Instead , it will be understood in light of the present disclo 
sure that the access device disclosed herein also can be 
successfully utilized in connection with placing one or more 
other types of medical articles , including other types of 
sheaths , fluid drainage and delivery tubes , and single or 
multi - lumen catheters directly in the patient or indirectly via 
another medical article . 
[ 0066 ] For example , but without limitation , the access 
devices disclosed herein can also be configured to directly or 
indirectly place central venous catheters , peripherally 
inserted central catheters , hemodialysis catheters , surgical 
drainage tubes , tear - away sheaths , multi - piece sheaths , 
PICC lines , IV lines , scopes , as well as electrical conduit for 
wires or cables connected to external or implanted electronic 
devices or sensors . As explained above , the medical articles 
listed above may be placed within the patient via a medical 
article that was placed within the patient via the access 
device . 
[ 0067 ] Further , the embodiments disclosed herein are not 
limited to co - axial insertion of a single medical article . For 
example , two catheters may be inserted in the patient via an 



US 2020/0094022 A9 Mar. 26 , 2020 
4 

inserted sheath or a second catheter may be inserted in the 
patient via an inserted first catheter . Further , in addition to 
providing a conduit into the vessel or other body space , the 
medical article inserted via the access device can form a 
lumen that is in addition to the lumen ( s ) of the subsequently 
inserted medical article . One skilled in the art can also find 
additional applications for the devices and systems disclosed 
herein . Thus , the illustration and description of the access 
device in connection with a sheath ( e.g. , for micro puncture 
applications ) is merely exemplary of one possible applica 
tion of the access device . 

[ 0068 ] FIG . 1 is a perspective view of an embodiment of 
an access device 20 having a syringe 24 with a needle 22 
coaxially aligned with a medical article such as a sheath 26 . 
A guide wire 28 for use with the access device is also shown . 
FIG . 2 is a plan view of the embodiment depicted in FIG . 1 . 
With reference to FIGS . 1 and 2 , an example embodiment of 
the access device 20 includes the needle 22 , the syringe 24 , 
and the tubular sheath 26. In the illustrated embodiment , the 
access device 20 also includes the guide wire 28. The sheath 
26 can be coaxially disposed about the needle 22. The access 
device 20 allows the introduction of the guide wire 28 and 
subsequently the sheath 26 into a patient's body . 
[ 0069 ] The syringe 24 comprises syringe barrel 30 and 
a substantially cylindrical plunger 32 slideably disposed 
therein . As described more fully hereinafter , the access 
device 20 is capable of functioning as a standard air tight 
syringe as well as a device to introduce a catheter or guide 
wire 28 into the patient's body . 
[ 0070 ] The barrel 30 comprises a hollow substantially 
cylindrical body having a hollow barrel tip 38 to support the 
needle 22 and a finger grasping element 40 formed on 
opposite ends thereof . The needle 22 comprises a first or 
exterior needle portion 42 including a piercing point 44 
extending outwardly generally from the hollow barrel tip 38 . 
The needle 22 further includes a second or interior needle 
portion 46 extending inwardly from the barrel tip 38 into the 
interior of the hollow substantially cylindrical syringe barrel 
30. An aperture 48 is formed through the second portion 46 
near a bottom of a fluid chamber 34. The aperture 48 
extends , or provides a path , through the wall or side of the 
second needle portion 46. The aperture 48 can allow for a 
fluid , such as blood , to flow into the fluid chamber 34 during 
use of the access device 20. Blood flow into the fluid 
chamber 34 indicates to the physician or healthcare provider 
that the piercing point 44 of the exterior needle portion 42 
has punctured a blood vessel . The aperture 48 can have a 
variety of shapes and orientations on the second needle 
portion 46. For example , the aperture 48 illustrated in FIG . 
15 has a round shape . However , the shape of the aperture 48 
is not limited to the illustrated embodiment and may be 
oblong , square , or another shape . 
[ 0071 ] The hollow barrel tip 38 comprises a first barrel tip 
section or needle hub 50 and a second barrel tip section 52 
operatively receiving and supporting the first and second 
portions 42 and 46 , respectively . An intermediate channel 54 
is cooperatively formed between the first and second barrel 
tip sections 50 and 52 in coaxial alignment with the first or 
exterior needle portion 42 and second or interior needle 
portion 46. When the plunger 32 is fully advanced within the 
syringe barrel 30 , the major portion of the second or interior 
portion 46 is disposed within a centrally disposed channel 56 
in the plunger 32 

[ 0072 ] The sheath 26 includes a generally flexible tubular 
structure , a proximal end or hub 60 , and a distal end or body 
58 , and defines a lumen along a longitudinal axis . The sheath 
hub 60 is coupled with the proximal end of the sheath body 
58 and has a passage therethrough . Certain embodiments of 
the sheath 26 further include a valve coupled with a distal 
face of the hub 60. For example , the valve could be in the 
form of a diaphragm . The diaphragm provides fluid com 
munication between the lumen and the passage when open 
and has a proximal face configured to seal when closed . The 
diaphragm can be configured to seal against a device dis 
posed in the passage , diaphragm and lumen of the sheath 26 
and / or when there is no device disposed in the sheath 26 . 
Certain embodiments of the sheath 26 are splittable as 
described in more detail below . Accordingly , embodiments 
of the sheath 26 component of the access device 20 may be 
splittable and or include valve structure for sealing the 
lumen through the sheath 26 . 
[ 0073 ] FIG . 3 is a proximal end view of the sheath 26 from 
FIG . 1. FIG . 4 is a plan view of the sheath 26 of FIG . 3. As 
shown in FIGS . 3 and 4 , the sheath 26 includes a sheath body 
58 and a sheath hub 60. In the embodiment illustrated in 
FIGS . 3 and 4 , the sheath body 58 and / or sheath hub 60 can 
be optionally splittable along one or more split lines 68. A 
splittable sheath 26 provides the advantage of allowing a 
portion of or the entire sheath body 58 to be removed 
depending on the type of catheter or medical article that is 
to be inserted into the vessel after employing the access 
device 20. For example , after the catheter or other medical 
article is inserted into the vessel , a portion of the sheath body 
58 can be separated or peeled - away and removed to reduce 
clutter at the access site . A peel - away sheath 26 can include 
perforations , serrations , skives , or other structures , or 
include other materials ( e.g. , PTFE with bismuth ) to allow 
the physician or healthcare provider to remove easily a 
portion or the entire sheath body 58. In certain embodi 
ments , the sheath 26 is not splittable . 
[ 0074 ] The sheath hub 60 can include a locking structure 
70 configured to engage , for example , a second locking 
structure 64 of the exterior needle portion 42. In certain 
embodiments which include a dilator , the locking structure 
70 of the sheath hub 60 may secure to the dilator . The sheath 
body 58 may be a single piece sheath through which a 
catheter or other medical article is inserted into the vessel . 
In such an embodiment , the sheath body 58 forms a conduit 
for insertion of the catheter or other medical article . In 
addition to providing a conduit , the sheath 26 or a portion of 
the sheath 26 can form a lumen that is in addition to the 
lumen ( s ) of the catheter . For example , an equivalent to a 
triple lumen catheter can be formed by ting a dual 
lumen catheter through the sheath body 58 with the sheath 
body 58 itself forming a third lumen . The sheath body 58 can 
be manufactured from a clear or at least somewhat trans 
parent material to allow the physician or healthcare provider 
to see blood flowing through the sheath body 58 . 
[ 0075 ] In some such embodiments , the sheath hub 60 may 
comprise radially extending wings , handle structures , or tabs 
66 to allow for easy release and removal of the sheath body 
58 from other parts of the access device 20. Tabs 66 can have 
any of a number of different shapes and / or surface features 
to facilitate them being gripped , and are not limited to the 
substantially T - shape shown . Tabs 66 are separable , to allow 
the splittable sheath 26 to separate along one or more split 
lines , such as a predetermined split or separation line 68. The 
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split line 68 can extend through either or both the sheath hub 
60 and the sheath body 58. The split line ( s ) 68 can extend 
generally parallel to one or more longitudinal axes defined 
by the sheath body 58 and / or sheath hub 60 , but in some 
embodiments , the split line ( s ) 68 can extend substantially 
non - parallel . As illustrated most clearly in FIG . 23 , splitting 
the sheath 26 along the split line 68 can separate the sheath 
26 into two or more symmetrical or asymmetrical portions 
( e.g. , halves ) . 
[ 0076 ] In some embodiments , the sheath 26 has a sepa 
rable lip forming the locking structure 70 , allowing engage 
ment of the sheath 26 with other elements described above , 
such as the needle 22 , while allowing separation along split 
line 68. Additional embodiments of a splittable sheath body 
and / or hub that can be employed with the sheath 26 are 
shown and described , for example , in FIGS . 23A - 23B , and 
the corresponding supporting text ( e.g. , paragraphs [ 0225 ] 
[ 0229 ] ) , of U.S. patent application Ser . No. 13 / 319,998 , 
entitled “ ACCESS DEVICE WITH VALVE , ” filed Nov. 10 , 
2011 , published as US 2012/0065590 on Mar. 15 , 2012 , the 
entire contents of which is incorporated by reference herein . 
In some applications , the wings 66 are sized to provide the 
healthcare provider with leverage for breaking apart the 
sheath hub 60. The sheath hub 60 and / or the sheath body 58 
may comprise two or more portions ( e.g. halves ) connected 
by a thin ( e.g. , frangible ) membrane . The membrane can be 
sized to hold the two or more portions of the sheath hub 60 
and / or sheath body 58 together until the healthcare provider 
decides to remove the sheath hub 60 and / or sheath body 58 
from the access device 20. The healthcare provider manipu 
lates the wings 66 to break the membrane and sever one or 
more portions of the sheath hub 60 into separate or partially 
separated pieces . 
[ 0077 ] FIGS . 5-9 illustrate another embodiment of a 
sheath 26A that can be used with the needles , guide wires , 
and other elements described herein in a similar manner to 
the previously described sheath 26. The sheath 26A illus 
trated in FIGS . 5-9 includes a valve element 78. FIGS . 5 and 
6 are a side isometric view and an exploded side isometric 
view , respectively , of the sheath 26A from FIG . 1. FIG . 7 is 
a side cross - sectional view of the sheath 26A of FIG . 5 taken 
at 7-7 . FIGS . 8 and 9 are enlarged views of a section of the 
sheath 26A of FIG . 7 showing the valve element 78 in a 
closed and opened position , respectively . 
[ 0078 ] Sheath 26A can include a sheath body 58A and a 
sheath hub 60A , with an inner cavity 72 extending through 
or along a portion of sheath body 58A and / or sheath hub 60A 
( e.g. , along one or more longitudinal axes thereof ) . The 
sheath hub 60A can extend from a proximal end of the 
sheath body 58A . The sheath body 58A and / or sheath hub 
60A can be optionally splittable along one or more split lines 
68A . In some embodiments , the sheath body 58A and / or 
sheath hub 60A can be splittable along two or more split 
lines 68A , to form two or more separable sections or halves , 
such as sheath hub sections 74 and 76. The embodiments of 
the sheath 26A , including body 58A and hub 60A , can be 
generally similar to the embodiments of sheaths , sheath 
bodies , and / or sheath hubs discussed elsewhere herein . 
[ 0079 ] With reference to FIGS . 6-9 , the sheath 26A can 
include a valve element 78 configured to substantially seal 
a portion of inner cavity 72. The valve element 78 can 
include a resilient plate 80 supporting a sealing element 82 . 
The resilient plate 80 can be supported by a portion of the 
sheath body 58A and / or hub 60A such that a portion ( e.g. , a 

sealing portion 84 ) of the resilient plate 80 can extend ( e.g. , 
radially inwardly ) into and substantially seal the inner cavity 
72. The valve element 78 can be positioned between a 
proximal portion 86 of the inner cavity 72 and a distal 
portion 88 of the inner cavity 72 , such that the proximal 
portion 86 and the distal portion 88 can be substantially 
sealed with respect to each other . The portions 86 , 88 can 
comprise any of a variety of sizes and shapes , and are shown 
with an approximately circular cross - sectional shape for 
illustrative purposes only . In the depicted embodiment , the 
proximal portion 86 of the inner cavity 72 comprises at least 
a region having a cross - sectional area that is less than the 
distal portion 88 , to facilitate sealing of the valve 78 against 
the portion 86 , while allowing the valve 78 to flex and move 
distally into the distal portion 88 , as described further herein . 
In this arrangement , the valve 78 can be configured to 
substantially inhibit flow through the inner cavity 72 in a 
proximal direction , while not substantially inhibiting the 
passage of articles such as a dilator or needle through the 
cavity . 
[ 0080 ] The valve element 78 can be adapted to flex or 
move between a closed , or substantially sealed position ( for 
example , as shown in FIGS . 7 and 8 ) , and an open , or 
substantially unsealed position ( for example , as shown in 
FIG . 9 ) , through flexation or flexing of the resilient plate 80 . 
The valve element 78 can move between an open and closed 
position through passage of a fluid ( or gas ) , a device , or 
through an operation by a user ( for example , using an 
external lever or other device attached to the resilient plate 
80 ) . In the closed position , a sealing surface 90 on a 
proximal surface of the sealing element 82 can contact or 
otherwise engage with a corresponding sealing surface 92 on 
a distal surface of at least one of the splittable sheath body 
and hub 58 A , 60A . The interaction of the sealing surfaces 90 
and 92 can inhibit passage through the cavity 72 in the 
proximal direction . Notably , pressure against the valve ele 
ment 78 in a proximal direction can press the sealing 
surfaces 90 and 92 further together . In some embodiments , 
this mechanism can be sufficiently resilient to withstand 
pressures associated with human blood vessels to prevent a 
loss of blood through the valve . In some embodiments , the 
sealing element 82 includes a raised portion , such as sub 
stantially dome - shaped portion 94. The dome - shaped por 
tion 94 can prevent or reduce the likelihood of contact 
between the sealing surface 90 and a device 96 , when the 
device 96 is extended through cavity 72. For example , if the 
sheath 26A is stored with a device extended through the 
cavity 72 , for example , the needle 22 as described herein , if 
the device 96 sets or sticks to another portion of the sheath 
26A , it will do so to the raised portion 94 , and not to a 
portion of the sealing surface 90. As such , the raised portion 
94 can prevent damage to the sealing surface 90 of the 
sealing element 82 by extended forceful contact with the 
device 96 , and thus extend the sealing capability and life of 
the valve element 78 . 
[ 0081 ] In some embodiments , the resilient plate 80 is 
configured such that the sealing surface 90 of the sealing 
element 82 is biased or preloaded against the sealing surface 
92 of the splittable sheath body and / or hub such that the 
valve 78 is preloaded in the closed position . This biasing can 
enhance the above - described inhibition of passage of matter 
in the proximal direction . Additionally , the biasing can help 
the valve element 78 inhibit passage of matter such as the 
flow of fluid or gas ( e.g. , blood or air ) or passage of a device 
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in a distal direction ( e.g. , longitudinally ) within the cavity 
72. For example , the bias towards the closed position can be 
strong enough to resist a force ( or cracking pressure ) in the 
distal direction to open the valve element 78. In some 
embodiments , the preload or bias of the valve element 78 
can be sufficient to prevent gas from being drawn distally 
through the cavity 72 , and into a patient due to , for example , 
negative pressure created by a human during a normal pulse . 
Notably , drawing gas into a blood vessel can cause serious 
health effects such as an embolism . 
[ 0082 ] The resilient plate 80 can comprise any of a variety 
of materials with sufficient rigidity to support the sealing 
element 82 and substantially seal the inner cavity 72 , and 
with sufficient flexibility to allow the valve element 78 to 
flex or move between the open and closed positions 
described herein . The resilient plate 80 can comprise a 
bio - compatible metal or plastic , or various composites or 
combinations thereof . Preferably , the resilient plate 80 can 
comprise a material with reduced susceptibility to cold 
setting , such that a needle , dilator , catheter , or other medical 
article can be extended through the cavity 72 , with the valve 
element 78 in an open position , as described above , and 
packaged together for a period of time within the sheath 
26A , without compromising the valve features ( e.g. , its 
flexibility and ability to seal the cavity 72 when in a closed 
position ) . In some embodiments , the resilient plate 80 can 
comprise , Nickel , Titanium , and / or steel ( e.g. , stainless steel , 
spring steel , etc. ) , or various alloys or combinations thereof . 
In some embodiments , the resilient plate 80 comprises NiTi 
( Nitinol ) , or NiTi SE . In some embodiments , the resilient 
plate 80 can comprise a shape - memory alloy to facilitate its 
movement between an opened and closed position and to 
prevent cold - setting for extended periods of time such as 2 
years . 
[ 0083 ] The sealing element 82 can comprise any of a 
variety of materials that can substantially seal the inner 
cavity 72 when in contact with or biased against the sealing 
surface 92. In some embodiments , the sealing element 82 
can comprise metal , plastic , rubber , or other suitable bio 
compatible materials such as polyisoprene , silicone , poly 
urethane , or other elastic polymers . In some embodiments , 
the Shore A hardness of the sealing element 82 can be within 
a range of approximately 5 to 90 , or in some embodiments , 
10 to 70 , or in some embodiments , approximately 15 to 50 , 
or in some embodiments , approximately 30. In some 
embodiments , the sealing element 82 can be coated or 
include other surface treatments , such as a siliconized sur 
face to facilitate low - friction sliding of various elements 
along its surface ( such as device 96 ) . Even further , in some 
embodiments the resilient plate 80 and the ling element 
82 can be formed of the same material , such that the valve 
element 78 can optionally be a single unitary piece . 
[ 0084 ] The resilient plate 80 and / or element 82 can be 
formed in a number of different ways , such as molding ( e.g. , 
injection ) , stamping and the like , and can be formed sepa 
rately or integrally . The resilient plate 80 and sealing ele 
ment 82 can be attached to each other in a variety of ways , 
such as with adhesive , bonding ( e.g. , ultrasonic , thermal , 
etc. ) , fasteners , overmolding , and the like . A primer or 
non - stick coating or surface treatment can be applied to the 
plate 80 and / or sealing element 82 to facilitate their attach 
ment to each other during the manufacturing thereof . In 
some embodiments , a plurality of plates 80 and / or elements 
82 can be formed in a single molding or stamping step , with 

severable tabs to allow the plates 80 and / or elements 82 to 
be used individually . With respect to the bending properties 
of the resilient plate 80 , described above , in some embodi 
ments the resilient plate 80 can be pretreated to have certain 
mechanical characteristics prior to its combination with the 
sealing element 82 . 
[ 0085 ] The valve element 78 , as depicted by way of the 
resilient plate 80 , can attach to the sheath 26A by a variety 
of means . In some embodiments it can be glued or bonded 
to the sheath 26A . In other embodiments , the resilient plate 
80 can attach to the sheath 26A by molding or overmolding . 
In further embodiments , the resilient plate 80 can be molded 
integrally with the sheath 26A ( or a portion thereof such as 
the sheath hub halt ) . When formed integrally , it may be 
desirable to give the hub 60A or body 58A a substantially 
greater thickness than the resilient plate 80 , such that the hub 
or body maintains a higher rigidity . In other embodiments 
the resilient plate 80 can attach to the sheath 26A by a 
mechanical compression , such as where the sheath hub 60A 
or body 58A includes a groove that receives the plate , and 
allows it to be press - fit into position . 
[ 0086 ] The resilient plate 80 can be attached to various 
portions of the sheath hub 60A and / or body 58A . In some 
embodiments , the sheath hub 60A and / or body 58A can 
comprise two or more separate pieces that are positioned and 
attached with respect to each other such that a portion of the 
resilient plate 80 is clamped between a portion of the sheath 
hub 60A and / or body 58A . As best shown in FIGS . 6 , 8 , and 
9 , the sheath hub 60A can comprise a proximal portion 98 
and a distal portion 100. The proximal portion 98 and the 
distal portion 100 are configured to engage with each other 
such that the valve element 78 , by way of a mounting portion 
102 of the resilient plate 80 , can be supported or clamped 
therebetween within a groove or gap 104 ( as shown in FIG . 
9 ) . Portions 98 , 100 can comprise any of the materials 
described herein generally for the sheath 26A and other 
components thereof , such as the sheath hub 60A and the 
sheath body 58A . In one embodiment , the portion 98 com 
prises ABS plastic . In one embodiment , the portion 100 
comprises a K resin . The portions 98 , 100 can engage with 
each other using any of a variety of attachment means and 
methods known or described herein , such as bonding , adhe 
sive ( e.g. , solvents ) , and the like . 
[ 0087 ] The valve element 78 , and resilient plate 80 , can be 
attached to one or more sections of the sheath hub 60A 
and / or body 58A that separate along line ( s ) 68 A. Preferably , 
the resilient plate 80 is attached to only one separable section 
of the sheath 26A , such as sheath hub section 74 , to facilitate 
the separation of the valve 78 from the sheath hub section 76 
during the splitting of sheath 26A . Additionally , the plate 80 
can be attached to only one separable section of the sheath 
26A to facilitate the flexing and movement of the resilient 
plate 80 and the sealing element 82 within the inner cavity 
72. In other embodiments , where the valve element 78 is 
attached to multiple separable portions of the sheath hub 
60A and / or body 58A , the valve element 78 can also be 
separable by similar structures . 
[ 0088 ] FIGS . 10 , 1 1 , and 12 are enlarged views of a 
section of an embodiment of the sheath 26A that includes an 
annular member 106 , a resilient plate 80A , and sealing 
element 82A . The plate 80A and sealing element 82A can be 
similar to the resilient plate 80 and sealing element 82 shown 
in FIGS . 6-9 and described herein . The annular member 106 
can function like an O - ring in some respects . As shown , the 
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annular member 106 includes a central bore 108 configured 
to receive the domed - shaped portion 94A of the sealing 
element 82A when the valve is in a closed position . A top 
surface of the annular member 106 tapers so that the annular 
member is thinner proximate the bore 108 than at a location 
outward of the bore 108 , e.g. , at the outer edge . The taper 
can be downwardly from an upper surface in some embodi 
ments . A bottom surface of the annular member 106 can be 
substantially straight or flat . The annular member 106 is 
placed against the sealing surface 92 so that in a closed 
position , the sealing element 82A seals against the annular 
member 106 rather than the sealing surface 92. The annular 
member 106 can be made of a relatively soft material , and 
can be thin enough to tear during splitting of the sheath 26A . 
The annular member 106 can advantageously compensate 
for possible molding imperfections and / or misalignment in 
the manufacture and assembly of the sheath hub , for 
example , due to being constructed from a relatively soft and 
compliant material . The annular member 106 also advanta 
geously reduces the size of the aperture to be sealed by the 
sealing element 82A compared to the sealing surface 92 , 
which can produce a greater vacuum hold to bias the sealing 
element 82A in a closed position with the same spring 
pre - loading force of the resilient plate 80A . Additionally , the 
annular member 106 can act as a seal around a device 
introduced into the patient through the sheath 26A to main 
tain a seal when the valve 78 is in an open position to 
accommodate the device . The annular member 106 can 
therefore act as a seal independent of the sealing element 
82A . In some embodiments , the annular member 106 can 
stretch to accommodate and / or conform to various devices 
that can be introduced through the sheath 26A . 
[ 0089 ] In some embodiments , the sealing element 82A can 
be made of a relatively hard material , for example , poly 
urethane or polycarbonate . Inclusion of a relatively soft 
annular member 106 can advantageously allow the sealing 
element 82A to be made of a relatively hard material because 
the more compliant annular member 106 can compensate for 
molding imperfections , misalignment , and the like for which 
a relatively hard sealing element 82A may not be able to 
compensate as effectively . The relatively hard material can 
advantageously reduce possible damage to the resilient plate 
80A . Additionally , with a sealing element 82A made of a 
relatively softer material , for example , silicone , the resilient 
plate 80A may bend to some extent anywhere along its 
length when the valve is opened . With a sealing element 82A 
made of a relatively harder material , bending of the resilient 
plate 80A may be relatively more limited to a pivot axis 110 , 
which can reduce possible damage and / or wear to the 
resilient plate 80A . The relatively hard material can also 
better resist tearing and / or other wear . Such tearing or wear 
can adversely affect the effectiveness of the seal or expose 
sharp portions of the resilient plate 80A , which can cut or 
otherwise damage other instruments , for example a dilator 
as described herein , inserted into and / or removed from the 
sheath 26A through the valve 78 . 
[ 0090 ) FIG . 13 is a cross - section view of the syringe 24 
from FIG . 1 in combination with the sheath 26A from FIG . 
5 and shows a plunger 32 of the syringe 24 in an advanced 
state . The sheath 26A illustrated in FIG . 13 includes a valve 
element 78. FIG . 14 is similar to FIG . 13 except the plunger 
32 of the syringe 24 is in a retracted state . FIG . 15 is an 
enlarged cross - section view from FIG . 13 taken at 15-15 . 
With reference to FIGS . 13-15 , the second needle hub 52 is 

disposed on a distal end of the interior needle portion 46 . 
The second needle hub 52 can include a locking structure 
112 at a proximal part of the second needle hub 52 to allow 
the physician or healthcare provider to lock the second 
needle hub 52 to the barrel tip 38. Of course the access 
device 20 could be provided to the physician with the second 
needle hub 52 already locked to the barrel tip 38 . 
[ 0091 ] Similarly , the first needle hub 50 is disposed on a 
proximal end of the exterior needle portion 42. The first 
needle hub 50 can include a locking structure 114 at a 
proximal part of the first needle hub 50 to allow the 
physician or healthcare provider to lock the first needle hub 
50 to the second needle hub 52. The first needle hub 50 can 
also include a locking structure 64 at a distal portion of the 
first needle hub 50 to allow the physician or healthcare 
provide to secure ( e.g. , releaseably secure ) another medical 
article such as sheath hub 60 to the first needle hub 50. The 
locking structures 112 , 114 can be , for example , Luer lock 
or Luer slip connection . 
[ 0092 ] Although in some embodiments the first needle 
hub 50 , the second needle hub 52 , and / or the sheath hub 60 
can connect via one or more luer connections that may 
prevent the passage of gases , additional mechanisms known 
in the art or described herein can also attach one or more of 
the structures . For example , in the depicted embodiment the 
first needle hub 50 can include locking structure 64 that can 
releaseably hook to the locking structure 70 on a ledge 
portion or lip of the sheath hub 60. In some embodiments , 
a taper within the sheath 26 , 26A ( also used for a luer 
connection with a needle ) can facilitate a seal between the 
sheath 26 , 26A and the first needle hub 50 . 
[ 0093 ] The syringe barrel 30 includes the fluid chamber 34 
with the plunger 32 movable between advanced and 
retracted states slideably disposed within the fluid chamber 
34. The central channel 56 includes the aperture 48 disposed 
in the fluid chamber 34. The central channel 56 is formed 
longitudinally through the hollow syringe barrel 30 and 
plunger 32. The valve 116 is disposed in operative relation 
ship relative to the central channel 56 to prevent passage of 
fluid through the central channel 56 during flushing 
aspirating of the access device 20 or during the introduction 
or withdrawal of a guide wire 28 through the central channel 
56. Fluid is permitted to flow from the patient's body into the 
fluid chamber 34 through the aperture 48. The central 
channel 56 is configured to maintain the guide wire 28 in a 
substantially straight configuration while the guide wire 28 
is disposed within the central channel 56 . 
[ 0094 ] The exterior needle portion 42 has a sufficiently 
long length to access a targeted subcutaneous body space 
and has a sufficient gauge size to withstand the insertion 
forces when accessing the body space without causing 
undue trauma . For many applications , the needle body can 
have a length between 3-20 cm , and more preferably 
between 3-10 cm . For example , to access a body space ( e.g. , 
a vessel ) in the thorax of an adult human , the exterior needle 
portion 42 preferably has a length of 7 cm or greater , and 
more preferably has a length of 9 cm or greater , and most 
preferably has a length of 9 to 10 cm . The size of the needle 
preferably is 18 gauge or smaller , and more preferably 
between 18-28 gauge , and most preferably between 18-26 
gauge for micro - puncture applications ( e.g. , peripheral IVs ) . 
For applications with a neonate , the length and gauge of the 
exterior needle portion 42 should be significantly shorter and 
smaller , for example preferably between 3-4 cm and 
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between 26-28 gauge . In some embodiments , the exterior 
needle body 42 includes an echogenic portion that can be 
used in combination with ultrasound to help position the 
needle in the desired location . 
[ 0095 ] The plunger 32 comprises a valve 116 and a central 
channel 56 formed therethrough . The inner end of the 
plunger 32 is received within the barrel 30 , while the 
opposite end includes the finger grasping element 40. The 
valve 116 can comprise one or more one - way valve ele 
ments . For example , the valve elements may comprise a 
flexible resilient hollow hemispheric member . A normally 
closed centrally disposed slit or aperture is formed in the 
center of the valve element . 
[ 0096 ] In use the access device 20 is aspirated by the 
retraction of the plunger 32 as shown in FIG . 14 permitting 
fluid to pass into the interior of the barrel 30 through the 
aperture 48. During aspiration air is prevented from entering 
the central channel 56 by the valve 116. Once aspirated , the 
access device 20 may then be flushed . While flushing , the 
valve 116 prevents liquid from passing through the central 
channel 56 into the valve 116. Thus , the access device 20 
functions as an ordinary syringe . 
[ 0097 ] As shown in FIG . 14 when the plunger 32 is 
retracted , the interior needle portion 46 of the needle 22 
remains disposed within the central channel 56. In this 
configuration the guide wire 28 may be passed through the 
access device 20 and into the blood vessel or body cavity . 
The guide wire 28 passes through the centrally disposed slot 
formed in the valve 116 which forms a seal therewith to 
prevent either liquid or air from passing through the valve 
116 during the introduction of the guide wire 28 . 
[ 0098 ] FIG . 16 is a cross - section view of the access device 
20 illustrated in FIG . 13 penetrating a body 118. FIG . 17A 
is a cross - section view similar to FIG . 16 except the needle 
22 has penetrated the vasculature and the plunger 32 has 
been partially retracted creating a negative pressure in the 
syringe barrel 30. At this stage of use , a channel is formed 
between the needle 22 and the syringe 24 , to allow , for 
example , blood to flow into the fluid chamber 34. The 
aperture 48 in the interior needle portion 46 allows blood to 
flow through the sidewall of the needle 22 and into the fluid 
chamber 34. FIG . 17B is an enlarged partial cross - section 
view from FIG . 17A of a distal end of the needle 22. In use , 
the piercing point 44 enters the blood vessel 122. When 
entering an artery , the arterial blood pressure causes the 
plunger 32 to retract as the blood enters the fluid chamber 34 
through the aperture 48. When cannulating the blood vessel 
122 , the access device 20 is aspirated by the retraction of the 
plunger 32 to create a vacuum or negative pressure within 
the fluid chamber 34 permitting fluid to pass into the barrel 
30 through the aperture 48. In certain embodiments , the 
physician or healthcare provider can insert a transduction 
probe in the rear of the syringe 24 and through the valve 116 
as known in the art . The physician or healthcare provider can 
observe a wave form associated with the probe to determine 
if venous access has been achieved . 
[ 0099 ] FIG . 18A is a cross - section view similar to FIG . 17 
except a guide wire 28 has been fed through the plunger 32 , 
the valve 116 , and needle 22 and into the blood vessel 122 
of the patient . Once the physician or healthcare provider has 
located the needle 22 within the target blood vessel 122 , the 
physical or healthcare provider feeds the guide wire 28 
through the plunger 32 while maintain the position of the 
plunger 32 relative to the barrel 30. Preferably the needle 22 

is also held still while the guide wire 28 is fed through the 
syringe 24 and into the patient . During the insertion proce 
dure , the valve 116 seals against the guide wire 28 prevent 
ing air from entering the central channel 56 to maintain the 
negative pressure in the fluid chamber 34. A guide wire 
advancer as known in the art may be employed when feeding 
the guide wire 28 through the syringe 24. For example , if the 
guide wire 28 has a curved or J tip , an advancer may be 
employed to straighten the tip facilitating feeding of the 
guide wire 28 into the central channel 56 of the plunger 32 . 
FIG . 18B is a cross - section view similar to FIG . 18A except 
the guide wire 28 has been extended further into the vas 
culature of the patient . 
[ 0100 ] FIG . 19 is a cross - section view similar to FIG . 18B 
except the sheath 26A has been slid along the exterior 
portion 42 of the needle 22 and into the patient's vascula 
ture . During insertion of the sheath 26A over the needle 22 , 
guide wire 28 and into the blood vessel 122 , the existing 
negative pressure in the syringe 24 ensures that any air 
located between the inside diameter of the sheath 26A and 
the outside diameter of the needle 22 is drawn into the 
needle 22 rather than into the blood vessel 122. If necessary , 
a skin - nick can be performed to enlarge the puncture site 
adjacent to the needle 22 . 
[ 0101 ] FIG . 20 is a cross - section view similar to FIG . 19 
except the syringe 24 and guide wire 28 have been removed 
from the patient leaving the sheath 26A properly inserted 
within the blood vessel 122. During the removal process , the 
internal volume of the stationary sheath 26A increases as the 
needle 22 and guide wire 28 are removed which creates 
negative pressure in the sheath 26A ensuring air is not drawn 
into the blood vessel 122 during removal . 
[ 0102 ] The described procedure is less time intensive than 
the Raulerson syringe techniques and does not require 
multiple exchanges over the guide wire when employed with 
multiple medical articles ( e.g. , dilator over guide wire , 
sheath over guide wire , catheter over guide wire ) . If such 
exchanges were performed over the guide wire , such actions 
present the risk of losing cannulation , lost guide wire , and 
contamination . Further , during the skin - nick step the needle 
22 protects the guide wire 28 from being accidentally 
severed . The described technique reduces the risk of move 
ment of the sheath 26 , 26 , and guide wire 28 relative to the 
patient during the procedure . The above described procedure 
is less bloody , especially if a valved sheath 26A is employed , 
and reduces the exposure of the physician or healthcare 
provider to blood . 
[ 0103 ] FIG . 21 is a cross - section view similar to FIG . 20 
except a catheter 120 is aligned with the sheath 26A for 
insertion into the patient's sculature . FIG . 22 is a cross 
section view similar to FIG . 21 except the catheter 120 has 
been inserted through the sheath 26A and into the patient's 
vasculature , specifically the targeted blood vessel 122 . 
[ 0104 ] FIG . 23 is a cross - section view similar to FIG . 22 
except two portions of the sheath 26A are being peeled away 
from each other to remove the sheath 26A from encircling 
the catheter 120. The sheath 26A is splittable along one or 
more split lines 68 , 68A ( see FIGS . 4 and 5 ) . A splittable 
sheath 26A provides the advantage of allowing a portion of 
or the entire sheath body 58 to be removed depending on the 
type of catheter or medical article that is to be inserted into 
the vessel after employing the access device 20. For 
example , after the catheter 120 is inserted into the blood 
vessel 122 , a portion of the sheath body 58 is separated or 
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peeled - away and removed to reduce clutter at the access site . 
The peel - away sheath 26A can be first slid in a proximal 
direction along the catheter 120 until the sheath 26A is 
removed from the patient and then split apart . Alternatively , 
the sheath 26A can be initially split prior to the entire sheath 
26A being removed from the patient . After the remainder of 
the sheath 26A is removed from the patient , the physician or 
healthcare provided can continue splitting the sheath 26A . 
Of course , the sheath 26A could be split in concert with its 
removal from the patient as is illustrated in FIG . 23. In 
certain embodiments , the sheath 26A is not splittable . 
[ 0105 ] FIG . 24 is a plan view of a dilator 124 that can be 
used with the access device 20 of FIG . 1 to facilitate 
insertion of a larger sheath 26 , 26A into the vasculature . In 
such an embodiment , the dilator 124 is disposed between the 
needle 22 and the sheath 26 , 26A . FIG . 25 is a cross 
sectional view taken along the lines 25-25 in FIG . 24 . 
[ 0106 ] FIG . 26 is a perspective view of an embodiment of 
an access device 200 similar to the access device 20 except 
the access device 200 includes the dilator 124 illustrated in 
FIGS . 24 and 25. The dilator 124 is disposed between the 
needle 22 and the sheath 26 , 26A . Thus , the access device 
200 has a syringe 24 with a needle 22 coaxially aligned with 
the sheath 26 and the dilator 124. The guide wire 28 for use 
with the access device 200 is also shown . FIG . 27 is a plan 
view of the embodiment depicted in FIG . 26. With reference 
to FIGS . 26 and 27 , an example embodiment of the access 
device 200 includes the needle 22 , the syringe 24 , the dilator 
124 , and the tubular sheath 26. In the illustrated embodi 
ment , the access device 200 also includes the guide wire 28 . 
The dilator 124 can be coaxially disposed about the needle 
22. The sheath 26 can be coaxially disposed about the dilator 
124. The dilator 124 expands an opening or passage created 
by the needle 22. The expanded passage facilitates subse 
quent introduction of the sheath 26. The access device 200 
allows the introduction of the guide wire 28 , and subse 
quently the dilator 124 and finally the sheath 26 into a 
patient's body . The syringe 24 and sheath 26 are the same as 
the syringe 24 and sheath 26 described with respect to FIG . 
1. In certain embodiments , the syringe 24 and sheath 29 
include coupling structures to releasably couple to the 
dilator 124 . 
[ 0107 ] With reference to FIGS . 24 through 27 , the dilator 
124 is illustrated . The dilator 124 includes a generally 
flexible tubular structure , a proximal end or hub 128 , and a 
distal end or body 134 , and defines a lumen along a 
longitudinal axis . The dilator hub 128 is coupled with the 
proximal end of the dilator body 134 and has a passage 
therethrough 
[ 0108 ] The dilator hub 128 can include a first locking 
structure 130 to engage the locking structure 64 of the 
exterior needle portion 42 and a second locking structure 
132 to engage with the sheath hub 60. In certain embodi 
ments , the dilator hub 128 does not include locking struc 
tures . For example , a distal surface of the dilator hub 128 
may abut against a proximal surface of the sheath hub 60 
while a proximal surface of the dilator hub 128 abuts against 
a distal surface of the needle portion 42 of the syringe 24 . 
[ 0109 ] A distal portion 134 of the dilator body 126 can 
include a tapering outer surface which extends beyond a 
distal end of the sheath body 58. In this way , the distal 
portion 134 enters the skin and vasculature prior to the 
sheath body 58 entering the skin and vasculature . The 
tapering outer surface of the distal portion 134 gradually 

expands the puncture site to a larger size than created by the 
needle 22 to accommodate the distal end of the sheath body 
58. Of course the dilator 124 is not required for use of the 
access device . 
[ 0110 ] FIG . 28 is a cross - section view of the syringe 24 
from FIG . 26 and shows a plunger 32 of the syringe 24 in 
an advanced state . FIG . 29 is similar to FIG . 28 except the 
plunger 32 of the syringe 24 is in a retracted state . FIG . 31 
is an enlarged cross - section view from FIG . 28 taken at 
31-31 . With reference to FIGS . 28-30 , the first locking 
structure 130 of the dilator hub 128 is engaged with the 
locking structure 64 of the exterior needle portion 42 to 
allow the physician or healthcare provider to ( e.g. , release 
ably secure ) lock the dilator 12.4 relative to the barrel tip 38 . 
The second locking structure 132 of the dilator hub 128 is 
engaged with the sheath hub 60 to allow the physician or 
healthcare provider to secure ( e.g. , releaseably secure ) the 
dilator 124 relative to the sheath 26 , 26A . Of course the 
access device 200 could be provided to the physician with 
the dilator 124 already locked to the exterior needle portion 
42 and the sheath hub 60. The locking structures 130 , 132 
can be , for example , Luer lock or Luer slip connection . 
[ 0111 ] Although in some embodiments the first needle hub 
50 , the second needle hub 52 , the dilator hub 128 and / or the 
sheath hub 60 can connect via one or more luer connections 
that may prevent the passage of gases , additional mecha 
nisms known in the art or described herein can also attach 
one or more of the structures . For example , in the depicted 
embodiment the first needle hub 50 can include locking 
structure 136 that can releaseably hook to a ledge portion or 
lip of the dilator hub 128. In some embodiments , a taper 
within the dilator 124 can facilitate a seal between the dilator 
124 and the first needle hub 50 . 

[ 0112 ] FIG . 32 is an enlarged cross - sectional view of the 
embodiment depicted in FIG . 31 taken at a longitudinal 
location wherein the needle 32 , dilator 124 , and sheath 26 
overlap along line 32-32 . FIG . 33A is a cross - section view 
of the access device 200 illustrated in FIG . 28 penetrating a 
body 118. The dilator 124 and the sheath 26A have yet to 
penetrate the body . FIG . 33B is an enlarged partial cross 
section view from FIG . 33A of a distal end of the needle 22 . 
[ 0113 ] In FIG . 34A , the needle 22 has penetrated the 
vasculature and the plunger 32 has been partially retracted 
creating a negative pressure in the syringe barrel 30. The 
dilator 124 and the sheath 26A have yet to penetrate the 
vasculature . At this stage of use , a channel is formed 
between the needle 22 and the syringe 24 , to allow , for 
example , blood to flow into the fluid chamber 34. The 
aperture 48 in the interior needle portion 46 allows blood to 
flow through the sidewall of the needle 22 and into the fluid 
chamber 34. FIG . 34B is an enlarged partial cross - section 
view from FIG . 34A of a distal end of the needle 22. In use , 
the piercing point 44 enters the blood vessel 122. When 
entering an artery , the arterial blood pressure causes the 
plunger 32 to retract as the blood enters the fluid chamber 34 
through the aperture 48. When cannulating the blood vessel 
122 , the access device 20 is aspirated by the retraction of the 
plunger 32 to create a vacuum or negative pressure within 
the fluid chamber 34 permitting fluid to pass into the barrel 
30 through the aperture 48. In certain embodiments , the 
physician or healthcare provider can insert a transduction 
probe in the rear of the syringe 24 and through the valve 116 
as known in the art . The physician or healthcare provider can 
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observe a wave form associated with the probe to determine 
if venous access has been achieved . 
[ 0114 ] FIG . 35A is a cross - section view similar to FIG . 
34A except a guide wire 28 has been fed through the plunger 
32 , the valve 116 , and needle 22 and into the blood vessel 
122 of the patient . The dilator 124 and the sheath 26A have 
yet to penetrate the vasculature . Once the physician or 
healthcare provider has located the needle 22 within the 
target blood vessel 122 , the physical or healthcare provider 
feeds the guide wire 28 through the plunger 32 while 
maintain the position of the plunger 32 relative to the barrel 
30. Preferably the needle 22 is also held still while the guide 
wire 28 is fed through the syringe 24 and into the patient . 
During the insertion procedure , the valve 116 seals against 
the guide wire 28 preventing air from entering the central 
channel 56 to maintain the negative pressure in the fluid 
chamber 34. A guide wire advancer as known in the art may 
be employed when feeding the guide wire 28 through the 
syringe 24. For example , if the guide wire 28 has a curved 
or J tip , an advancer may be employed to straighten the tip 
facilitating feeding of the guide wire 28 into the central 
channel 56 of the plunger 32. FIG . 35B is a cross - section 
view similar to FIG . 34A except the guide wire 28 has been 
extended further into the vasculature of the patient . The 
dilator 124 and the sheath 26A have yet to penetrate the 
vasculature . 
[ 0115 ] FIG . 36 is a cross - section view similar to FIG . 35B 
except the sheath 26A and the dilator 124 have been slid 
along the exterior portion 42 of the needle 22 and into the 
patient's vasculature . During insertion of the sheath 26A and 
dilator 124 over the needle 22 and guide wire 28 and into the 
blood vessel 122 , the existing negative pressure in the 
syringe 24 ensures that any air located between an inside 
diameter of the sheath 26A and an outside diameter of the 
needle 22 and / or between an outside diameter of the dilator 
124 and an inside diameter of the sheath 36A is drawn into 
the needle 22 rather than into the blood vessel 122. In 
addition to employing the dilator 124 in certain embodi 
ments , a skin - nick can be performed to enlarge the puncture 
site adjacent to the needle 22 facilitating insertion of the 
dilator 124 into the patient . 
[ 0116 ] FIG . 37 is a cross - section view similar to FIG . 36 
except the syringe 24 and the guide wire 28 have been 
removed from the patient leaving the dilator 124 and the 
sheath 26A in the vasculature . During the removal process , 
the internal volume of the stationary sheath 26A increases as 
the needle 22 and the guide wire 28 are removed which 
creates negative pressure in the sheath 26A ensuring air is 
not drawn into the blood vessel 122 during removal . 
[ 0117 ] FIG . 38 is a cross - section view similar to FIG . 37 
except the dilator 124 has been removed from the patient and 
the sheath 26A . The sheath 26A is left properly inserted 
within the blood vessel 122. The dilator 124 may be 
removed after the syringe 24 and the guide wire 28 are 
removed or in concert with removal of the syringe 24 and the 
guide wire 28. During the removal process , the internal 
volume of the stationary sheath 26A increases as the dilator 
124 is removed which creates negative pressure in the sheath 
26A ensuring air is not drawn into the blood vessel 122 
during removal . 
[ 0118 ] The described procedure is less time intensive than 
the Raulerson syringe techniques and does not require 
multiple exchanges over the guide wire when employed with 
multiple medical articles ( e.g. , dilator over guide wire , 
sheath over guide wire , catheter over guide wire ) . If such 
exchanges were performed over the guide wire , such actions 
present the risk of losing cannulation , lost guide wire , and 

contamination . Further , during the skin - nick step the needle 
22 protects the guide wire 28 from being accidentally 
severed . The described technique reduces the risk of move 
ment of the sheath 26 , 26A and guide wire 28 relative to the 
patient during the procedure . The above described procedure 
is less bloody , especially if a valved sheath 26A is employed , 
and reduces the exposure of the physician or healthcare 
provider to blood . 
[ 0119 ] FIG . 39 is a cross - section view similar to FIG . 38 
except a catheter 120 is aligned with the sheath 26A for 
insertion into the patient's vasculature . FIG . 40 is a cross 
section view similar to FIG . 39 except the catheter 120 has 
been inserted through the sheath 26A and into the patient's 
vasculature , specifically the targeted blood vessel 122 . 
[ 0120 ] FIG . 41 is a cross - section view similar to FIG . 40 
except two portions of the sheath 26A are being peeled away 
from each other to remove the sheath 26A from encircling 
the catheter 120. The sheath 26A is splittable along one or 
more split lines 68 , 68A ( see FIGS . 4 and 5 ) . A splittable 
sheath 26A provides the advantage of allowing a portion of 
or the entire sheath body 58 to be removed depending on the 
type of catheter or medical article that is to be inserted into 
the vessel after employing the access device 200. For 
example , after the catheter 120 is inserted into the blood 
vessel 122 , a portion of the sheath body 58 is separated or 
peeled - away and removed to reduce clutter at the access site . 
The peel - away sheath 26A can be first slid in a proximal 
direction along the catheter 120 until the sheath 26A is 
removed from the patient and then split apart . Alternatively , 
the sheath 26A can be initially split prior to the entire sheath 
26A being removed from the patient . After the remainder of 
the sheath 26A is removed from the patient , the physician or 
healthcare provided can continue splitting the sheath 26A . 
Of course , the sheath 26A could be split in concert with its 
removal from the patient as is illustrated in FIG . 41. In 
certain embodiments , the sheath 26A is not splittable . 
[ 0121 ] Although this disclosure has been described in the 
context of certain embodiments and examples , it will be 
understood by those skilled in the art that the disclosure 
extends beyond the specifically disclosed embodiments to 
other alternative embodiments and / or uses and obvious 
modifications and equivalents thereof . In addition , while 
several variations of the embodiments of the disclosure have 
been shown and described in detail , other modifications , 
which are within the scope of this disclosure , will be readily 
apparent to those of skill in the art . It is also contemplated 
that various combinations or sub - combinations of the spe 
cific features and aspects of the embodiments may be made 
and still fall within the scope of the disclosure . It should be 
understood that various features and aspects of the disclosed 
embodiments can be combined with , or substituted for , one 
another in order to form varying modes of the embodiments 
of the disclosure . Thus , it is intended that the scope of the 
disclosure herein should not be limited by the particular 
embodiments described above . 

What is claimed is : 
1. An access device for placing a medical article within a 

body space , the access device comprising : 
a barrel and a plunger slidingly disposed in the barrel , the 

plunger having a channel sized and shaped to receive a 
guide wire therethrough , the barrel defining a fluid 
chamber ; 
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an interior needle portion at least partially disposed in the 
channel and comprising an aperture through a side wall 
of the interior needle portion and into the fluid cham 
ber ; 

an exterior needle portion extending from the barrel and 
being in flow communication with the interior needle 
portion and the fluid chamber , and 

a sheath coaxially disposed about the exterior needle 
portion and slideable along the exterior needle portion , 
a distal end of the sheath being positioned proximal to 
a distal end of the exterior needle portion . 

2. The access device of claim 1 , further comprising a 
dilator disposed about the exterior needle portion and within 
the sheath , a distal end of the dilator positioned distal to the 
distal end of the sheath . 

3. The access device of claim 1 , wherein the sheath is 
splittable into a plurality of portions . 

4. The access device of claim 3 , wherein the sheath 
comprises a body and a hub , the body being a tubular 
structure of sufficient flexibility to extend without kinking 
through the skin of the patient and into and along the 
patient's vessel , and wherein the body includes a pre 
determined line along which the body is splittable into the 
plurality of portions . 
5. The access device of claim 4 , wherein the pre - deter 

mined line is parallel to a longitudinal axis of the body . 
6. The access device of claim 1 , wherein the sheath 

comprises a valve . 
7. The access device of claim 6 , wherein the sheath 

comprises a body and a hub , the hub defining an inner cavity , 
and wherein the valve is disposed in the inner cavity . 

8. The access device of claim 6 , wherein the valve is 
configured to seal against the exterior needle portion . 

9. The access device of claim 1 , wherein the plunger 
comprises a valve , the valve being configured to seal against 
the guide wire disposed in the channel . 

10. An access device for placing a medical article within 
a body space , the access device comprising : 

a syringe and a needle extending from the syringe , the 
syringe having a channel configured to receive a guide 
wire extending through the needle ; and 

a sheath coaxially disposed about the needle and slideable 
along the needle . 

11. The access device of claim 10 , further comprising a 
dilator disposed about the needle and within the sheath , a 
distal end of the dilator positioned distal to a distal end of the 
sheath . 

12. The access device of claim 10 , wherein the sheath is 
peel - able . 

13. The access device of claim 10 , wherein the sheath 
comprises a valve . 

14. The access device of claim 13 , wherein the valve is 
configured to seal against the needle . 

15. The access device of claim 10 , wherein the syringe 
comprises a barrel and a plunger slidingly disposed in the 
barrel . 

16. The access device of claim 15 , wherein the plunger 
comprises a valve and a channel in flow communication 
with the valve , the valve being configured to seal against the 
guide wire disposed in the channel . 

17. A method for placing a medical article within a body 
space , the method comprising : 

penetrating a blood vessel with an access device , the 
access device comprising a syringe , a needle extending 
from the syringe , and a sheath coaxially disposed about 
the syringe , the syringe having a channel in flow 
communication with the needle ; 

feeding a guide wire through the channel , the needle , and 
into the blood vessel ; 

sliding the sheath along the needle in a distal direction 
until at least a portion of the sheath is disposed in the 
blood vessel ; and 

removing the syringe , the needle , and the guide wire from 
the blood vessel leaving the sheath . 

18. The method of claim 17 , wherein the syringe com 
prises a barrel and a plunger slidingly disposed in the barrel , 
and wherein penetrating the blood vessel further comprises 
retracting the plunger in the barrel to create a negative 
pressure in the syringe . 

19. The method of claim 17 , further comprising nicking 
skin adjacent to the needle . 

20. The method of claim 17 , further comprising inserting 
a medical device into the blood vessel through the sheath . 
21. The method of claim 20 , further comprising peeling 

the sheath into a plurality of portions for removal from the 
medical article . 

22. The method of claim 17 , further comprising sliding a 
dilator along the needle in a distal direction until at least 
portion of the dilator is inserted into tissue ; and removing the 
syringe , the needle , the dilator , and the guide wire from the 
body of the patient while leaving the sheath in the blood 
vessel . 

23. The method of claim 17 , wherein removing the 
syringe , the needle , and the guide wire from the blood vessel 
is performed simultaneously . 


