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METHOD AND APPARATUS FOR INTRODUCING

A NEEDLE FOR CATHETER PLACEMENT

BACKGROUND OF THE INVENTION

Field of the Invention

{00011  The invention is in the field of needlies, catheter insertion devices, and a method of
mtroducing the needles into a patient where the needles have a tip with a shape and configuration
to assist m the nsertion into a vein or artery with a reduced mcidence of transfixing the vein or
artery caused by passing through or damaging the inner surface of the vein or artery. The invention
is also directed to a method of introdecing a needle into a patient with an improved ease of
insertion and positioning of a catheter device m a vein for delivering a medication or drug to a
patient. In one embodiment, the invention is directed to a catheter nsertion device that can be
operated in a manner to improve the efficiency of catheter insertion into a patient while reducing
and minimizing the need for repeated attempts for proper placement of the introducer needle and
catheter,

Bescription of the Related Art

{6062]  Catheters are generally used for parenteral nutrition, IV fluid replacement and for
administering analgesics and antibiotics. Catheters can be inserted at the bedside using sterile
techniques and can remain in place for several wecks. The insertion (venipuncture) is performed
above and below the antecubital fossa in the cephalic, basilic, or brachial veins. The catheter tip
can be introduced into the vem and advanced the full length of the catheter.

{0003}  Inserting and properly positioning an IV catheter on the first atterapt generally requires
a level of skill that that is not possessed by some clinicians. The accurate placement of a catheter

and the insertion device in the vein on the first attemipt 13 a great advantage to reduce the incidence
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of damage to the vein and/or the starounding tissue.  Proper placement of the catheter and the
msertion needle is important to miminuze the discorafort and pain to the pationt as well as reducing
damage or injury to the vein. Damage caused to the vein during insertion and placement of the
catheter can cause accelerated clotting and thrombosis.

[0804] Some advantages of certain catheters are the reduced frequency of repeated
venipunctures for labs/restarts, decrcased incidence of catheter related infoctions, extended
implant/indwell duration, improved clinical outcomes, patient satisfaction and associated cost
savings. Placing the catheter tip in the larger diameter veins in the upper arm compared to the
smaller veins provide improves drug delivery therapy and hemodilution. Catheters can be used
for infusing contract media at higher flow rates that are typically done by CV catheters such as
PICC applications.

{6005)  Certain prior catheter devices can include an mtegral guidewire that 15 advanced
through the lumen of a needle and into the vein afier the needle accesses the vein. Often an
slirasonic probe or imaging device 13 used to locate the needle i the desired location. The catheter
is then advanced over the guidewire into the vein. The needle and guwidewire are then detached
and separated from the catheter which remaius in place n the vein.

{3806]  The msertion needle or other insertion device tvpically requires a sharp tip to pierce the
skin and the vein of the patient with minimal resistance to minimize the pain to the patient. The
mnsertion needle is generally placed at a steep inclined angle with respect to the surface of'the skin
and the longitudinal dimension of the vein to be pierced to allow penetration through the skin and
the wall of the vein. After the tip of the insertion needle pierces the wall the vein, the angle of the
msertion 1s lowered to be able to shide the needle and catheter into the vein a distance sufficient to
properly position the catheter inthe vein. The mitial steep angle of nsertion can result in the sharp
tip of the needle or insertion device piercing or damaging the mner surface of the wall of the vein

at a location opposite the point of entry,
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[6007]  While the prior devices are generally suitable for the intended use, there is a continaimg
need for mproved devices and method for introducing the devices for controlling the penetration
of a needle or cannula for delivering a drug or medicament. In particular there is a need for an
insertion device that is able to effectively pierce the skin and the vein while reducing the risk of
mjury or damage to the vein.

SUMMARY OF THE INVENTION

{0008]  The present invention is directed to a needle and a method for the msertion of a needle,
guide wire and/or catheter and a device for placement of an TV catheter in a selected location in
the patient with reduced risk of transfixing the introducer needle through the wall of the vein. The
mnvention is particularly directed to a method of orienting a needle for a catheter at a selected
position and angle relative to the surface of the skin and inserting and placement of the catheter
or guide wire in the vemn or artery of the patient. The needle is able to place the catheter or guide
wire in a selected location with reduced risk of damaging, transfixing, or injuring the vein during
the process. The needle can be used with a guide wire for mserting the guide wire mio the patient
for advancing a catheter such an a IV catheter or PICC catheter.

{6609 A feature of the invention is to provide a method of introducing a needle into a vein of
a patient where the needle has a configuration and orientation that is effective i piercing the skin
and the vein during the insertion of a catheter and to reduce or minimize the risk of piercing or
damaging the inner surface of the vein caused by transfixing. The needle of the invention is
configured and oriented to assist i positioning the needle at an angle with respect to the surface
of the skin and the longitudinal dimension of the vein during the msertion into the vein to reduce
the risk of damaging the imer swrface of the ven that can otherwise be caused by the shamp tip of
the needle.

{0818  One feature of the mvention 1s 1o provide a needle having a distal end with a sharp tip

having a configuration for penetrating the skin and vein or arterv while reducing the occurrence
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of damage or injury to the vein or artery during insertion. The needle can be a canmuda for
mtroducing fluids to the patient or can be used as an insertion needle for a catheter. The needle
can be a solid needie or can include alumen. In the embodiment where the needie is an msertion
needle for a catheter or guide wire, the needle can include an opening or groove to provide
flashback of blood when the necdie penetrates the vem or arterv,

{06011} The method of the mvention introduces a needle into a ven where the needle includes a
distal tip with a sharp point for penctrating the skin and penetrating the vein or artery of a patient
and introducing at an orientation to mimmize the risk of the sharp point from transfixing,
penetrating, or mjuring the inner surface of the vein or artery during penctration. The needle has
a configuration so that the trajectory of the needle will promote a flattening of the angle of the
needle affer msertion to a lower angle with respect to the longitudinal direction of the vein or
artery.

{0012} A method is also provided for introducing a catheter insertion device having a distal tip
with a configuration that is able to penetrate the skin and vein or artery with minimal discomfort
to the patient and effectively position a catheter in the vein or artery. The distal tip is able to easily
penetrate the vein or artery at a suitable angle where contact of the distal tip 15 avoided with the
et surface of the vein or artery at a location opposite the point of penetration by the sharp tip.
[8013] The needle in one embodiment mcludes a body having a longitudinal dimension with
aproximal end and a distal end. The body in one embodiment can have a substantially eylindrical
shape that can be solid or hollow to define a lomen or passage through the needle. The body has
a first longitudinal side surface and a second longitudmal side surface opposite the first
longitudinal side surface. The second longitudinal side surface has a bevel surface converging
toward the distal tip. In one embodiment, the needle is orignted at an inclined angle with respect
to the surface of the skin of the patient where the bevel surface faces the sarface of the skin of the

patient and s miroduced into the patient at an angle where the bevel surface promotes a
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substantially forward movement of the needle with respect to the longitudinal dimension of the
vein.

{0814}  Inone embodiment, the msertion needle of the invention includes a distal tip configured
to penetrate the vein or artery where the distal tip has a curved surface oriented to face the opposing
wall of the vein opposite the point of penetration. The needle is inserted into the patient with the
curved surface oriented so that contact of the curved surface with the inner surface of the vein or
artery occurs rather than the sharp distal tip to reduce the damage or penetration to the inner surface
of the vein or arterv during insertion. The curved surface promotes the flatiening of the angle of
the needle to assist in inserting the needle v a direction substantially paratle! to the longitudinal
dimension of the vein or artery.

{0815}  The various aspects and features of the mvention are attained by providing a method of
mtroducing a needle, such as an insertion needle, into a patient where a distal end of the needle
has an inclined or bevel surface that converges toward a distal tip. The needle is mnserted into the
patient with the bevel surface facing the surface of the skin of the patient so that upon insertion
into the vein, the bevel surface faces the wall of the vemn at a location opposite the point of entry
of the needle so that contact of the bevel surface with the mwmer surface of the vein reduces the
transfixing or damage to the vein dunng the insertion by the distal tip of the needle.

{8016]  The features of the invention are further provided by a method of introducing a catheter
into the vein of a patient where the mtroducer needle has a body with a longitudinal dimension
with a proximal end and a distal end, a first longitudinal side and a second longitudinal side
opposite the first longitudinal side. The second longitudmal side has a distal end with a bevel
surface that converges to adistal tip. A catheter is positioned on the introducer needle for insertion
mto the vein. The introducer needle and catheter pierce the skin and the vein at a first inclined
angle with respect to the longitudinal dimension of the vein where the bevel surface faces the skin

and vemn during insertion. The distal tip of the needle is mtroduced into the vein with the bevel
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surface facimg the mner surface of the vein at a location opposite a point of entry so that the distal
tip does not contact the inner surtace of the vein and the distal end of the catheter is positioned
within the lumen of the vein. The catheter is then advance forward over the distal tip of the needle
and positioned in the vein. In other embodiments, a guide wire can be advanced through the lumen
of the needie.

{0017} & will be understood that each of the preferred or optional features of the various
embodiments may be combined with other features and features described m combination with
one or more particuiar features may also be combined with one or more other features of the other
embodiments.

{0018}  These and other features of the mvention will become apparent from the following
detailed description of the invention, which m conjunction with the drawings disclose various

crabodiments of the invention.

BRIEF BESCRIPTION OF THE BRAWINGS

{60191  The following is a brief desenption of the drawings m which:

{8020]  Fig 115 a side perspective view of a standard needle and catheter showing the needle
piercing the skin of the patient with the bevel surface facing away from the patient;

[6021] TFig 21saside view of the needle of Fig. | penetrating the vein and the distal end of the
catheter partially positioned in the vein during the insertion step;

{3822}  Fig. 3 is aside view showing the sharp distal tip of the needle piercing the inner surface
of the vein;

[0023] Fig. 4 is a side view showing the onentation of the needle and the angle of the needle
prior to penetration of the needie mto the patient i an erabodiment of the mvention;

{6024} Fig. 5 is a side view showing the onentation and fnitial angle of penetration of the

needle into the patient;
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[0025] Fig

. 6 1is a side view showing the needle and catheter of the invention moving in a

forward direction in the vein;

[0026]  Fig

of the needle;
[0028] Fig
the needle;

[0029] Fig

the patient;

[y

[0030]  Fig
[0031]  Fig

0032} Fi

Py
Gge

[0033]  Fig

.7 is a side view of the needle and catheter positioned in the vein;

ig. & is a side view of the needle of Fig. 7 showing the catheter advanced over the end

. 9 is a perspective view of the needle and catheter showing the flashback notch in

. 10 is a perspective view of the catheter assembly for introducing the catheter into

11 i3 an exploded view of the catheter assembly of Fig. 10,

. 12 i3 a partial cross sectional view of the catheter assembly;

. 13 1s perspective view of the catheter assembly showing the flashback features;

. 14 s a side view of a needle in another embodiment showing the shape of the tip

of the needle and ortentation for mserting into the patient; and

[0034]  Fig

. 15 15 side view of the needle of Fig. 14 and the orientation of the needle during

insertion into the patient.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

{B035] A ncedle, such as a catheter insertion needle or guide wire, is provided for positioning
a catheter in a patient for delivering a medication or other substance to a patient. The terms
“peedle” and “cannula” can be used herein interchangeably to refer to a member that can have a
sharpened or boveled end for msertion into an injection site on a subject. In one cmbodiment, the
necdle can be a thin hollow tubular member. In other embodiments, the needle can be a solid
member. As used herein, the “distal” direction is in the direction toward the patient and injection
site, and the “proximal” direction is the oppostte direction. “Axial” means along or parallel to the
longitudinal axis of the needle or other member and the “radial” direction is a direction
perpendicular to the axial direction.

[6836]  The mvention is directed to a method and apparatus for introducing a needle, a cannula
or guide wire into a patient that can be used alone for mtroducing a substance to a patient or can
be used with a catheter for inserting and positioning the catheter into the vein or artery of a patient.
In the lustrated embodiments, the needle s used with a catheter for positioning the catheter in
the vein of the patient although the needle is not linuted to use with a catheter. The needle can
mclude a lomen for delivering a substance and providing flashback when the vein or artery is
pierced. In other embodiments the needle can be a solid body with or without a flashback feature.
In further embodiments, the device can be used with a guide wire for introducing a catheter into a
patient. In the following description, the needle refers generally to a hollow or solid member
suitable for positioning a catheter or guide wire in a selected location in a patient.

{0037]  Referring to the drawings, a needle 10 as shown i Fig. 1 and Fig. 2 has a needic body
12 with a first longitudinal side surface 40 and a second longitudinal side surface 42, and a lumen
14 extending between a proximal end 16 and distal end 18, A bevel 20 is formed to provide a

major surface at an inclined angle relative to the longitudinal dimension of the body 12 and
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extends from an outer edge of the body at a distal end of the first longitudinal side surface 40 of
the needle body 12 across the diameter of the needle body 12 10 a second longitudinal side surface
47 of the needle body. In the embodiment shown, a single bevel surface 20 is formed that
converges to a sharp distal tip 22 and where the bevel surface 20 faces outward from the first
longttudinal side surface 40. The bevel 20 can be formed at an inclined angle of about 12-22° and
typically about 15-17° with respect to the longitudinal axis of the needle. The sharp distal tip 22
is formed at the second longitudinal side surface 42 in the embodiment shown. Bevel surface 20
can be substantially flat as shown, convex, or concave. In alternative embodiments, a second
reverse bevel and a thied reverse bevel can be formed opposite the bevel 20. The reverse bevels
can be formed at an incline to cach other and converge with the bevel 20 to form the sharp distal
tip. A noteh 24 or other opening for providing blood flashback is provide in the wall of the needle
body on a side opposite the bevel surface 20 to provide improved visibility of the flashback during
insertion when the bevel surface 20 faces the surface of the skin and vein.

{6038}  The ncedle 10 15 generally used with a catheter assembly 112 and includes a blood
flashback feature to provide an indication that the distal end of the needle 1s positioned n the vein.
The flashback feature in Fig. 9 15 shown as the lumen extending from bevel surface 20 through
needle 10 to a location and/or device where the blood can be visualized between the needle and
catheter by the clinician during nsertion of the needle and catheter. The flashback feature can be
a notch forming an opening 110 i the side wall of the needle shown m Fig. 9 to allow blood to
exit the needle and pass between the catheter 28 and the needie where blood can be visualized by
the clinician to provide an indication that distal tip 22 of the needle has entered the lumen 32 of
vein 26. The catheter is configured so that the distal end of the catheter is constricted at 115
around the distal end of the needle and a gap or passage 113 is formed proximally of the
conatricted end 115 to receive the blood passing through the notch where the blood 1s visible o

the clinician. In the embodiment shown, the notch 110 is formed on a longitudinal side of the
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needle opposite the bevel surface 20 to tmprove the vistbility of the flash back when the bevel of
the needle 1s oriented to face the surface of the skin of the patient during insertion and placement
of the catheter.

{06039]  Catheter assembly 112, as shown in Figures 10-13, meludes the needie 10 fumetioning
as an mtroducer needle, a catheter hub 114, and a needle hub 116, The needle 10 can have a
sharpened distal end 18 that extonds through the catheter hub 114, An example of a catheter hub
assembly having a blood flashback feature is disclosed in W02015/161294, which is hereby
mcorporated by reference in its entirety. The flexibie catheter 28 extends from the distal end of
the catheter hub 114, with the needle 10 passing through the catheter 28. Inmially, the needle 10
is inserted into a patient’s vein. The catheter 28 is pushed along the needle 10 by tabs on the
catheter hub and into the vein following the needle 10. After mserting the catheter 28, the needle
10 1s removed from the patient’s ven and the catheter hub 114, leaving the catheter 28 in the
patient. The needle 10 is discarded after withdrawing from the catheter.

{6046  Catheter hub 114 has a distal end, a proximal end, and an outer surface. The distal end
includes a catheter opening and the proximal end includes a Luer connector opening with
projections for coupling with the Luer connector. A channel 117 shown in Fig. 12 perouts fluid
passage through the catheter hub 114, The outer surface on a first longitudinal side surface 118
of catheter hub 114 inchedes one or more projections 120, such as thamb or finger tabs, for
manually manipulating the catheter hub 114 during insertion into the patient. The projections can
be a thumb tab to assist the clinician in holding and manipulating the catheter assembly 112 during
use. A second longitudinal side surface 122 opposite the first longitudinad side surface 118 1n the
embodiment shown 1s substantially flat to lie easily against the skin of the patient during use
without mterfercnce from projections, tabs or the like. The catheter hub 114 may be made from
a polymer matenial that is transparent or semi-transparent so that fluid flow through the catheter

hub may be observed by a user or it may be made from an opague material.  In the embodiment
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shown, needle 10 1s onented where the first longitudinal side surface 40 of needie 10 faces
outwardly from the second longitudinal side surface 122 of catheter hub 112 so that the flat bevel
20 faces outwardly from the second longitudinal side surface 122 of catheter hub 112 during use.
The sharpened distal tip 22 1s aligned with the first longitudinal side surface 118 and projections
120 of catheter hub 112

{6041}  The flexible catheter 28 extends through the catheter opening and is secured to the
catheter hub 114, A pre-slit resilient septum 124 13 positioned i the channel to form a fluid-tight
seal and selectively admits fluid to or from the flexible catheter 28. The septum selectively permits
or blocks the flow of fluid through the flexible catheter 28.

[6042] The septum 124 includes a plurality of axtal flow chasnels 126 on an outer
circumference of the septum 124, The flow channels 126 have an appropriate width and depth so
that when the septum 124 is not opened, blood can enter and air can escape the space distal of the
septum 124 in the front portion of the catheter hub. At the same time, the flow channels 126 are
sized small encugh to prevent the blood from exiting past the septum for a period of time. When
the catheter 28 1s mmtially inserted into a patient, and the mtroducer needle 10 is removed, the
septuma 124 prevents blood from flowing through the channel and out of the distal end. The
septuma 124 is made of an elastic material, for example sificone rubber. Other elastic materials
may be ased and non-elastic matenals may be incorporated 1n the septam 124 as needed.

{6043}  An actuator 128 is positioned in the channel and is axially moveable i the channel to
engage and open the shits of the septum 124, The actuator 1s a substantially tubular member and
with an internal passage to allow fluid to flow through the acteator 128 and through the septum
124 when the septum 124 15 opened or penctrated by the actuator 128,

[6044]  Figure 13 illustrates an exemplary embodiment of blood flashback features in the
catheter assembly 112, Flashback is the visibility of blood that confirms the entry of the needie

tip into the vemn. Primary flashback indicated by reference number 130 shown in Fig. 13 1s seen
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through the catheter 58 as blood travels into the open distal end of the hollow needle 10, out a
notch or opening in the needle 10 near the needle tip, and up through the intemal annular space
between the needle 10 and the inside of the catheter 28, The secondary flashback 132 is seen in
the needle hub/grip 134 forming a blood control member when blood comes out of the back of
the needle 10 and enters a flash chamber in the needle hub/grip 134, Air is vented by the plug in
the back of the needle hub/grip 132 by a porous membrane or micro grooves. Tertiary flashback
136 is visible in the catheter hub 114 when the blood from the primary flashback flows into the
catheter hub and stops at the blood control septum. A safety mechanism 138 shown i Fig. 13,
such a spring clip or other blocking member is provided to capture the end of the needle to prevent
accidental needle stick and re-use of the needle. An example of a safety mechanism and needie
protection member 1 disclosed in US 2017/0043134, which is hereby mcorporated by reference
in it entirety.

{6045}  In the embodiment shown, catheter 28 is positioned on needle body 12 in a catheter
assembly 112 with a distal end 30 of catheter 28 positioned at the distal end of needle body 12
The distal end of needle body 12 extends from the catheter a distance to enable the needle to pierce
the vein and enable the catheter to be positioned in the lumen of vein. A guide wire 102 as shown
in Fig. 13 can be used with the assembly 112 to pass through the needle during the placement of
the catheter in the vein of the patient.

[6046]  Figs. 1-3 show a method of insertion of needle 10 and catheter 28 into vein 26 of the
paticnt where bevel 20 of needle 10 is oriented to face away from the patient in a generally upward
direction with respeet to the surface of the skin indicated generally by roference number 50, As
shown i Fig. 1, needle 12 and catheter 28 are positioned at a first inclined angle relative the
surface of the skin and the longitudinal dimension of vein 26 or artery with sharped distal tip 22
pointed toward the vein and the bevel surface 20 facing away from the vein i the opward direction

away from the surface of the skin 50. Needle 10 is advanced in a substantially linear divection to
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pierce vein 26 at the first inclined angle with respect to a longitedinal dimension of the vein 26 as
shown i Fig. 2 where distal tip 22 is positioned in lumen 32 of vein 26. As shown 1s Fig. 2, when
distal tip 22 is positioned in famen 32 and bevel surface 20 faces away from the inner surface on
the far side 34 of vein 26, distal tip 22 contacts the surface of the vein at the far side 34 of vein 26
before distal end 30 of catheter 28 1s completely received 1n lumen 32 of vein 26.

{6047}  The needle 10 and catheter 28 in the position shown in Fig. 2 when provided with a
flashback feature provide an imaccurate indication of proper positioning of needle 10 and catheter
28 m vem 26 where catheter 28 cannot shde easily from the end of needle 10. As shown in Fig.
2, distal tip 22 can contact the far side 34 of vein 26 that can damage vein 26 and cause trauma or
thrombosis. In addition, the upper portion of the distal end of the catheter 28 is not positioned in
the tumen 32 of vein 26 so that attempts in shding catheter 28 from needle 10 will be hindered by
the distal end of catheter 28 directly contacting the outer surface of the wall of vein 26 at the
msertion and penctration site. The interference of catheter 28 with the outer surface of the wall of
vein 26 can cause kinking and/or difficultly in sliding catheter 28 from the needle 10 mto the
humen 32 of vein 26 as well as discomfort to the patient. In the embodiment shown, the blood
flashback feature 15 provided by the lumen 14 of needle 10 that can carry an amount of blood to a
point where the blood can be visualized before the distal end of catheter 28 is completely received
in the lumen 32 of vein 26. The premature flashback before the entire end of the catheter is
positioned in the vein or artery provides the climician with an inaccurate indication of the catheter
position in the vein. The premature flashback gives a false indication that the catheter is positioned
in the lumen of vein 26 where catheter 28 can be properly advanced into the umen of vein 26.
{6048]  As shown in Fig. 3, further advancing of needle 10 and catheter 28 can result in distal
tip 22 piercing or damaging the inner surface of the vein 26 at the far side 34 of vein 26 opposite
the penetration site. Catheter 28 is forced against the inner surface of vein 26 to properly position

distal end 30 of catheter 28 m vein 26 where distal end 34 is completely positioned within vein
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26. In the position shown n Fig. 3, catheter 28 does not casily shide from the end of needle 10
and applics a force against the wall at the far side 34 of the inner surface of vein 26 opposite the
penetration site. In addition, the angle of the needle requires the catheter to bend around sharp
distal tip 22 where sharp distal tip 22 can cause skiving and damage to the inner surface of catheter
28 and/or can mterfore with the shiding movement of catheter 28 from needle 10 mto the vein.

{6049  Figs. 4-8 llustrate onc embodiment of the method for mtroducing the needle and
catheter mnto the vein with increased reliability and reduced chances of transfixing the vein or
obtaining a false flashback mdication to reduce the risk of improper placement i the vein. As
shown o Fig. 4, needle 10 and catheter 28 are oniented with respect to the surface of the skin and
vein 26 with bevel 20 facing downwardly and toward the vein 26 and the surface of the skin 50.
In one embodiment, the needle 1s 18 to 22 gauge and the bevel surface has a bevel angle of about
10° t0 20°. In other embodiments, the needle can have a bevel angle of about 127 to 15°. Needle
10 is introduced into vein 26 by orienting in the position shown in Fig. 5 where the tip 22 at the
distal end 18 contacts vein 26 and bevel 20 faces a top or outer surface of vein 26, An insertion
force is applied i the direction of arrow 36 to needle 10 and catheter 28 to pierce the surface of
the skin and the vein 26 as shown o Fig. 5 at a first inclined angle relative to the surface of the
skin and the longitudinal dimension of the vein. In one embodiment, the msertion force is applied
in a linear direction with respect to a longitudinal dimension of the needle.  Bevel surface 20 is
angled at an incline with respect to the longitudinal dimension of vein 26 to assist needle 10 to
slide in a substantially forward longitudinal direction of the vein relative the nsertton direction of
the ncedle and catheter by the clinician. The insertion force and the bevel 20 promote the
flattening of the angle of the needle by the bevel shiding in a substantially forward longitudinal
direction through the slit or cut at 3 point of entry 33 formed 1 vein 26 as shown in Figs. 6 and 7.
In the embodiment show, the orientation of the bevel surface with respect to the outer surface of

the vein and the surface of the skin at the wutial penetration is at an mclined angle by the
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longitadinal axis of the needle oriented at an meline of about 55 to 65°, and typically about 60°
with respect to the surface of the skin to provide piercing of the skin and the vein. As the tip 22
pierces the vein as shown in Fig. 6. the bevel angel promotes a change in the incline angle of the
needle and bevel surface with respect to the longitudinal dimension of the vein. After penetration
of the vem, the angle of the needle is reduces to about 25° to 35° and typically about 307 with
respect to the longttudinal dimension of the vein.

{0050] Referring to Fig. 7, further advancement of ncedle 10 and catheter 28 cnable needle 10
and catheter 28 to penetrate vein 26 so that bevel 20 and distal end 30 of catheter 28 are posttioned
completely in the lumen 32 of vein 26 with a reduced risk of the distal tip piercing or transfixing
the vein at the far side from the point of entry. As shown i Fig. 7, distal tip 18 and bevel 20 are
able to pierce the wall of vein 26 at the point of entry and be positioned completely within lamen
32 without distal tip 22 piercing far side 34 of vein 26 during the msertion stop to reduce the
occurrence and inhibit transfixing by the needle 10. The bevel 20 is able contact the inner surface
of vemn 26 with an effective placement of needle and the distal end of catheter 28 1 lamen 32
while reducing the occurrence of inpury fo the mner surface of the vein. As shown n Fig. 7, the
distal end of catheter 28 is completely within lumen 32 of vein 26 so that blood tlashback through
tumen 14 in needle 10 as indicated by arrow 38 provides an accurate mdication that the distal end
of the catheter 28 is properly positioned m lumen 32 of vein 26,

{6051}  Once needle 10 and catheter 28 are positioned m lumen 32 of vein 26, catheter 28 can
be advanced in a forward direction to slide the catheter from the needle into vein 26 with reduced
resistance and interference compared to the prior method and orientation of the bevel surface of
the needle with respect to the longitudinal dimension of the vein. The flexible catheter 28 15 able
to stide over bevel 20 with mintmal resistance without sliding or bending over sharp distal tip 22
to avoid skiving or damage 1o catheter 28, In the embodiment shown, the proximal end of the

bevel surface at the outer surface of the needie form an obtuse angle so that the vmer surface of
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the catheter 15 able to slide over the intersection between the bevel surface and the outer surface
of the needle without damaging the toner surface of the catheter. The bevel surface can be ortented
at an angle where the tip 22 is at an angle relative to the longitudinal dimension of the vein to
prevent or minimize damage or injury to the inner surface of the vein. Needle 10 can then be
removed from catheter 28 in a usual manuer.

{06052]  In another embodiment shown in Fig. 14 and Fig. 15, the needle 60 has a longitudinal
cvlindrical body 62 with a proximal end and a distal end 66. The distal end 66 13 formed with a
first major bevel 68 cut at an angle of about 16-22° and two reverse bevels 70 on opposite sides
to form a sharp tip 72 formed by three cutting edges between the respective bevels. The reverse
bevels 70 converge with the first bevel 66 to form the tip 72. The bevels 70 converge with the
first bevel 68 at an acute angle 1o form angled cutting edges 74 that extend from the tip 72. The
cutting edges 74 are formed at an angle of about 75-85° with respect to one ancther. The reverse
bevels 70 converge with each other to form an melined cutting edge 76 extending from the tip 72
toward the outer surface of the needle body on a side opposite the bevel 66 and in a direction
toward the proximal end of the needle body. A rounded curved distal end portion 78 extends from
the outer peripheral surface of the body 62 to the cutting edge 76 so that the cutting edge 76 15
spaced radially inward with respect to the outer peripheral surface of the body.

{08531  The needle 60 supports a catheter 82 in manner similar to the previous embodiment.
The method of inserting the needle and catheter mto the paticnt orients the needie 60 with the
bevel 68 facing the surface of the skin of the patient and the vein 80. The needle is advance ina
substantially lincar direction into the vein with the cutting edges picreing the vein 80 until the
curved surface 78 of the distal end portion contacts the wall of the vein 80 as shown n Fig. 15.
The curved surface 78 contacts the vein and slides through the opening formed in the vein without
further cutting. The curved surface spaced radially outward from the cutting edge promotes the

sliding movement of the needle tip into the vein with reduced discomfort to the patient. The
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catheter 82 then shides over the end of the bevel 68 into the vein. In other embodiments a guide
wire can be used in combmnation with the needle.

{08584]  Other examples of a flashback feature include a substantially V-shaped groove or recess
on an outer surface of the needle. In one embodiment the wall of the needle can be erimped to
form a groove and a protruding portion extending mnto the axial passage of the needle. The
protruding portion can form a surface to reduce the inner diameter of the needle to reduce the
incidence of coring during insertion into the skin and vein of the patient.

{6035} In the embodument shown and described, the needle i3 used in combination with a
catheter for piercing the vein and posttioning the catheter in the vein with the needle in a position
or orientation to complement the insertion and positioning of the catheter in the vein with reduced
transtixing and damage or injury to the vein that can cause clotting and/or thrombosis. In other
embodiments, the needle can be used alone without a catheter for drawing blood or introducing a
fluid mto the patient. Alternatively, the needle can be a solid core with or without a groove or
humen for providing blood flashback.

[64336] The above description of the preferred embodiments is not to be deemed as Iimiting the
invention, which is defined by the appended clavus. The disclosure is mntended to enable the
artisan of ordinary skill to practice variants of the mvention described without departing from the
scope of the vention. Numerical lmttations herein, in the specification and in the claims, are
understood to be limited by the modifier “about,” such that minor departures yielding equivalent
results is within the scope of the invention. Features or dependent claim limitations disclosed in
connection with one embodiment or independent claim may be combined in another embodiment

or with a different independent claim without departing from the scope of the invention.
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