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NEEDLE AND CATHETER INSERTION DEVICE

ACKGROUND OF THE INVERTION
Field of the Invention
{0001}  The mmvention 15 in the field of needles, mtroducer needles for catheter placement,
catheter msertion devices, and a method of mtroducing a needle and/or introducing a goide wire
into a patient where the needle or ginde wire has a tip with a shape and configuration to assist
the msertion into a vein or artery with a reduced incidence of transfixing the vein or artery by
inhibiting passing through or damaging the inner sarface of the vein or artery. The nvention is
also directed to a method of introducing a needle into a patient with an improved ease of insertion
and posttioning a catheter device i a vein for delivering a medication or drug to a patient. Tn one
embodiment, the mmvention is directed to a catheter insertion device that can be operated in a
mamner to improve the efficiency of catheter insertion 1nto a patient while avoiding the need for
repeated attempts for proper placement.
BDescription of the Related Art
160062  Catheters are generally used for parenteral nutrition, IV fhud replacement and for
administering analgesics and antibiotics. Catheters can be inserted at the bedside vsing sterile
techmiques and can remain in place for several weeks. The msertion (venipuncture) is performed
above and below the antecubital fossa in the cephalie, basilic, or brachial veins. The catheter tip
can be introduced into the vein and be advanced the full length of the catheter.
[6063]  Inserting and properly positioning an IV catheter on the first attempt generally requires
a level of skill that that is not possessed by some chnicians. The accurate placement of a catheter

and the insertion device in the vein on the first attempt 1s 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 mn the vein.

{3806]  The mtroducer necdle or other insertion device typically 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 introducer needle s generally placed at a steep inclined angle with respect 1o 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 introducer needle pierces the wall the vein, the
angle of the insertion is lowered to be able to slide the needle and catheter mto the vein a distance
sufficient to properly position the catheter in the vein. The mitial steep angle of msertion can
result in the sharp tip of the needle or msertion device piercing or damaging the mner surface of

the wall of the vein at a Jocation opposite the point of entry.
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[6067]  While the prior devices are generally suitable for the intended use, there is a continuing
need for improved devices and methods 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

{0008]  The present invention is directed to a needle for placement in a selected location in the
vein of a patient with reduced risk of transfixing the needle or a guide wire through the wall of the
vein. The invention is also directed to a catheter insertion device.

{6009}  In one embodiment, the invention is can be, a needle for introducing and withdrawing
fhuid from a patient, or an introducer or insertion needle for a medical device such as catheter for
nsertion and placement of the catheter in the vein or artery of the patient. The insertion device is
able to place the catheter in a selected location with reduced risk of injuring the inner surtace of
the vein during the process and a more reliable placement i the vein. The needle can be used
with a guide wire for mserting the guide wire into the patient for advancing a catheter, such as a
1V catheter or PICC catheter. o other emboduments, the needle can be solid core needle. The
needle and insertion device have a configuration with cutting edges to reduce the pain and
discomfort to the patient during insertion.

{06010}  The invention is also directed to a needle having a body with a needle tip geometry to
mhibit transfixing when inserted into a vein. In one embodiment, the needle tip geometry can be
used on a Blood Draw Phlebotomy needle for withdrawing blood through a lumen of a needle
into a vacuum tube. The needle tip geometry can also be used for other procedures where 1t is
desired to reduce the needle bending caused by a long hevel needle.

[0811] A feature of the mvention is to provide a needie having a configuration that is effective

m piercing the skin and the vemn such as during the insertion of a catheter and to reduce or
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minimize the risk of piercing or damaging the inmer sarface of the vein after the needle enters the
fumen of the vein. The needle of the mvention is configured to assist m posttioning the needle at
an nrtial angle with respect to the surface of the skin and the longitudinal dimension of the vein
during the insertion into the vein to reduce the risk of damaging the inner surface of the vein that
can otherwise be caused by the sharp distal tip of the needle. In other embodiments, the needie
tip geometry can used with a guide wire for positioning a catheter in a patient.

{0012] One feature of the mvention is to provide a needle having a distal tip to reduce the
occurrence of transfixing the vein or artery during msertion. The needle can be a cannula for
introducing fluids to the patient, withdrawing fluids or aspirating fluid from the patient or can be
used as an introducer needle for a catheter. The needle can be used for the aspiration of blood,
spinal fluid, or other fhuds from a patient. The needle can be a solid needle or can include a
lumen. In the embodiment where the needle is an introducer needle for a catheter, the needle can
imclude an opening, such as a groove, to provide flashback of blood when the needle penstrates
the vein or artery to provide an indication that the needle tip 1s positioned in the himen of the vein.
[6013]  The needie of the invention includes a distal tip with a sharp point or tip for penetrating
the skin and penetrating the vein or artery of a patient where the distal tip bas a shape and
configuration to minimize the risk of the sharp point from transfixing, penetrating, or injuring the
mnmner 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 needle after insertion to alower angle with
respect to the longitudinal direction of the vein or artery to reduce the risk of transfixing or injuring
the inmer surface of the vein at a location opposite the insertion site of the needle.

{6014] The catheter msertion device m one embodiment includes a distal tip with a
configuration that 15 able to penetrate the skin and vein or artery with minunal discomfort to the
patient and effectively position a catheter in the vein or artery. The distal tip is able to casily

penetrate the vein or artery at a suitable angle where the sharp tip avouds direct contact with the
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mner sarface of the vein or artery at a location opposite the insertion site or potnt of penetration
by the sharp tip.

{0815] The introducer needle of the msertion device in one embodiment includes a body
having a longitudinal dimension with a proximal end and a distal end. The body in one
embodiment can have a substantially cyindrical shape that can be solid or hollow to define a
lumen or passage through the needle. The body has a first longitudinal side surface and a second
longitadinal side surface opposite the first longitudinal side surface and a bevel extending from
the second longitudinal side surface at an inchined angle toward the first longitudinal side surface.
The second longitudinal side surface has a distal end with a curved surface extending in the
longitudinal direction from an outer peripheral surface to a distal tip toward a center axis of the
needle. A catheter is positioned on the needle that can slide over the tip of the needie with little
or minimal interference from the sharp needle tip. The needle can be used with a guide wire that
can be passed through the lumen of the needie to guide the catheter into the vein.

{6016}  The introdecer needle of the invention includes a distal tip configured fo penctrate the
vein or arterv where the distal tip has a curved surface oriented to face the opposing wall of the
vein oppostie the point of penctration of the vein. The curved surtace is oriented so that contact
of the curved surface with the mner surface of the vein or artery occuss rather than the sharp distal
tip to reduce the damage or penetration to the inner surface of the vein or artery during insertion.
The curved surface promotes the flattening of the angle of the needle to assist in inserting the
needle in a direction substantially parallel to the longitudmal dimension of the vein or artery. The
curved surface provides a more optimal path for the catheter to follow for advancing the catheter

from the needle over the bevel and sharp tip. The curved surface enables the catheter to bend
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casily in the longitadinal direction of the vein, thus easing the advancement and reducing tranma
to the vein from the edge of the catheter tip on the inner wall of the vein.

{08177 The needle according to one aspect of the invention includes a distal tip formed by a
first beveled surface extending from a peripheral outer surface of the body toward the distal tip.
A second reverse beveled surface and a third reverse beveled surface are formed on the body to
converge to the distal tip and form a longitudinally extending cutting edge between the second
and third beveled surfaces. In one embodiment, the cutting edge can have acarved, convex profile
that curves toward the distal tip.

[6018]  The various aspects and features of the invention are attained by providing a needle,
such as an introducer needle, where a distal end of the needle has a curved surface that converges
toward a distal tip and where the distal end includes at feast one beveled surface that 1s spaced
from the curved surface toward the distal tip.

{6019}  The features of the mvention are further attained by providing a needle where the body
of the needle has a himen forming an axial passage that has an inner diameter less than a standard
needle to provide a greater axial surface area of the distal end that penetrates a vein or artery. The
distal tip includes at least one beveled surface forming a cutting edge baving a shorier axial length
than a standard needle with a similar length of the cutting edges as a standard needie.

[0828] The features of the invention are further provided by an introducer needle having a
body with a longitudinal dimension with a proximal end and a distal end, a first longttudinal side
and a second longitudinal side opposite the first longitudinal side. The second longiudinal side
has a distal end that curves toward the center axis of the body and terminates at a distal tip. A first
beveled surface extends from the first longitudinal side surface toward the distal end. A second
beveled surface and a third beveled surface are formed and extend from a distal end of the first

beveled surface to the distal tip.
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{6021}  The various features of the invention are further attained by providing a method of
mserting a needle into a patient by use of the introducer needle having a distal tip with a beveled
surface on a first side and a curved surface on a second side. The needle is onented with the
curved side facing the skin of the patient and the beveled surface facing away from the skin. The
needle penetrates the skin and vein or artery of the patient so that the curved swface of the distal
tip faces the mner wall of the vein or artery on a side opposite the point of penetration to reduce
the occurrence of the distal tip penetrating the inner surface of the vein or artery.

[6022] Tt 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 particular features may also be combined with one or more other features of the other
embodiments.

{6023}  These and other features of the mvention will become apparent from the following
detailed description of the invention, which in conjunction with the drawings disclose various

embodiments of the mvention.

BRIEF DESCRIPTION OF THE DRAWINGS

[6024]  The following is a brief description of the drawings in which:

[6925] TFig 1isaperspective view of ancedle commonly used to insert and postiion a catheter
in a paticnt showing the reverse beveled surfaces that form the sharp tip;

{3026]  Fig. 2 is a perspective view of the needle in one embodiment of the invention showing
the reverse beveled surfaces forming the sharp tip;

[0027) Fig. 3 15 a side view comparing the length of the beveled surfaces of the needle
according to the imvention relative to a standard needle;

[6028] Fig. 4 is a side view showing the angle of initial penetration of the needles into the

patient;
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{6029 Fig. 5 15 a side view showing the reduced angle of penetration of the needies after
piercing the vein;

{08381  Fig 6is a side view showing the needle and catheter of the invention positioned in the
vein;

{0031} Fig. 7 is a perspective view of the needle showing the notch providing the blood
flashback;

{0032] Fig. 8isaperspective view of a catheter assembly in one embodiment of the invention;

{6033} TFig 9isan exploded view of the catheter assembly of Fig, &,

[6034]  Fig 10A is a partial cross sectional view of the catheter assembly of Fig. 8;

{6035]  Fig. 10B is a perspective view of the catheter assembly of Fig. 8 showing the blood
flashback;

{0036]  Fig. 11 1s a perspective view of a needle having a beveled tip;
{8837}  Fig. 12 is aside view of the needle of Fig. 11;

=]

[0038] Fi

Wy

g. 13 13 a perspective view of the needle according to a second embodiment of the
mvention;

{6639  Fig 1415 aside view of the needle of Fig. 13;

{00408]  Fig. 15 is a side view comparing the length of the beveled surfaces of the needie of Fig.
13 i relation to the standard needle of Fig. 7;

{0041]  Fig. 16 is perspective view of the needle showing the notch for the blood flashback;
{0042] Fig. 17 is a side view showing the tnitial mnsertion angle of the needle of Fig. 13 and
Fig. 13 during insertion into the patient;

{6043] Fig. 18 1saside view showing the reduced angle of the needle of Fig. 13 after the inttial
pengetration of the vemn;

[0044] Fig. 19 15 a side view showing a method of mserting the needle mio the patient

according to a further embodiment;
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[6345]  Fig. 20 is a perspective view of the needle in a further embodiment of the invention;
{6046]  Fig. 21 1s a perspective view of the needle in another cmbodiment of the invention; and

[3047)  Fig. 22 is a perspective view of the needle in further embodiment of the invention.

DETAILED DESCRIPTION

[6048] A needle, such as a catheter introducer needle, 1s provided for positioning a catheter in
a patient for delivering a medication or other substance o a patient or for use with a ginde wire fo
mtroduce the guide wire into the patient for advancing a catheter. The terms “needle” and
“canmula” can be used herein interchangeably to refer to a member having a sharpened or beveled
end for insertion nte an njection or insertion site on a subject. In one embodiment, the needie
can be a thin hollow tubular member. In other cmbodiments, the needle can be a solid member,
As used herein, the “distal™ direction is in the direction toward the patient and injection stte, and
the “proximal” direction is the opposite direction. “Axial” means along or paraliel to the
longitudinal axis of the needle or other member and the “radial” direction is a direction
perpendicular to the axial direction.

{08497  The invention is directed to a needle or cannula that can be used alone for introducing
a substance to a patient, aspirating a substance from a patient, or can be used with a catheter for
mserting and positioning the catheter into the vein or artery of a patient. In other emabodiments, a
guide wire can extend through the hunen of the needle for guiding a catheter i to the vein or
artery. In the illustrated embodiments, the needle is used with a catheter for positioning the
catheter in the vein of the patient although the needle is not limited to use with a catheter. The
needle can inchude a lumen for delivering a substance or providing flashback when the vein or
artery 1s pierced. In other embodiments the needle can be a solid body with or without a flashback

feature.,
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{6036 In the embodiments described, the needle can be a suitable gavge with a lumen having
an appropriate diamcter for delivering or aspirating the intended fluid in the patient. In
embodiments described, the needle can be 18 to 26 gauge. In one embodiment, the needle can be
20 to 22 gauge. Referring to the drawings, a needle 10 is shown in Fig. 1 having a body 12 and
tumen 4. A bevel 16 1s formed providing a major surface at an inclined angle relative to the
longttudinal dimension of the body 12 and extends from an outer edge of the body across the
diameter of the body 12, A sccond reverse bevel 18 and a third reverse bevel 20 are formed
opposite the bevel 16, The reverse bevel 18 and reverse bevel 20 are formed at an incline to each
other and converge with the bevel 16 to form a sharp tip 22 and an angled cutting edge 24
extending between the second reverse bevel 18 and third reverse bevel 20 and at an incline
opposite the bevel 16. In the embodiment shown in Fig. 1, the bevels 18 and 20 form a cutting
edge 25 having an axial length greater than 2 the longitudinal length of the bevel 16, The cutting
edge 24 extends from the tip 22 to the outer peripheral edge of the body 12, As shown, the reverse
bevels 18 and 20 and the corresponding cutting edges 25 exdend from the tip 22 and terminate at
a point below the axial center of the body indicated by line 27 with respect to the second
fongitudinal side. The bevels 18 and 20 can be tormed so that the angle between the cutting
surfaces form an angle of about 60° to 70°,

[3051]  Fig. 2 shows an embodiment of the needle where a needle 26 includes a body 28 having
a longttudinal dunension with a proxumal end 30 and a distal end 32, In the embodument shown,
a lumen 34 extends between proximal end 30 and distal end 32, Typically, the body 28 has a
straight, sabstantially cylindrical shape as shown in the drawings. In the embodiment shown,
humen 34 has an mner diameter of not more than about 1/3 the outer diameter of the outer wall of
the body Z8. In other embodiments, the lumen 34 can have an inner diameter of abowt ¥ or less
the mmer diameter of the needle body. Body 28 in the embodiment shown has a first longitudinal

side surface 36 and a second longitudinal side surface 38 oppostte first longitudinal side 36. The
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needle 26 can be, for example, a 20 gavge needic having an outer diameter of about 0.90 mm
where the lumen 34 has an inner diameter less than a standard humen of a 20 gauge needle. By
way of example, the ncedle 26 can have a lumen with an inner diameter of about ¥ or less the
outer diameter of the needie.

{0052} A groove or recess 31 1s provided on the first longitudinal side surface 36 at the distal
end of the body 28 to provide a blood flashback passage feature. When the needle 26 penetrates
the vein, blood travels through the groove 31 to the inner surface of the catheter where the blood
can travel to alocation or device where the blood can be visualized by the operator as an indication
of placement of the needle and catheter m the vein.

[6053]  The distal end 32 of body 28 is formed with a first bevel 40 extending at an inclined
angle with respect to the longitudinal dimension of body 28 from first longitudinal side surface 36
toward the second side 3% and the distal end 32. The first bevel 40 can have, for example. a bevel
angle of about 12-22° with respect to the longitudinal axis of the needle. In other embodiments,
the bevel 40 can have a bevel angle of about 12° t0 17°. A second reverse bevel 42 and third
reverse bevel 44 are formed on the opposite side of the body from the bevel 40 and extend from
the second longrtudinal side surface 38 and converge with first bevel 40 o form a distal tip 46 and
cutting edges 47 between reverse bevels 42 and 44 and first bevel 40. The second reverse bevel
42 and third reverse bevel 44 converge to define a cutting edge 48 at a distal end 52 forming distal
tip 46. The second reverse bevel 42 and the third reverse bevel 44 have a bevel angle greater than
the bevel angle of bevel 40.

[6034] In the embodiment shown in Fig. 2 and Fig. 3, the reverse bevels 42 and 44 are spaced
radially imward from the outer cyhindncal surface of the body 28 and have an axial length o reduce
the axial length of the bevel 40 20% to 50% relative the needle 10 where the angle of the bevel 16
and the angle of the bevel 40 are the same. The ratio of the axial length of the bevels 42 and 44

as measured from the tip 46 to the proximal end of the respective bevel to the axial length of the
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bevel 40 can be about 1:1.5to about 1:1.3. In one embodiment, the ratio of the axial length of the
bevels 42 and 44 with respect to the axial length of the bevel 40 can be about 1:1.6 to about 1:1.7.
The cutting edges 47 can be formed at an angle of about 75° to 85°. In one embodiments, the
cutting edges are formed at an angle of about 80°.

[6055]  The cutting edge 48 formed between bevels 42 and 44 has an aaal length greater than
the axial length of the cutting edge 24 of needle 10. In one embodiment, the ratio of the axial
length of the cutting edge 48 to the axial length of the bevel 40 can be about 1:2.5 to about 1:3. In
other embodiments, the ratio of the axial length of the cutting edge 45 1o the axial length of the
bevel 40 15 about 1:2.7 to about 1:2.8.

[6056]  Fig. 3 illustrates a comparison between needie 10 and needlic 26 of the present
mvention. Asshown in Fig. 3, second longitudinal side surface 38 of the needie 26 15 formed with
acurved distal end portion 54 forming a taper that curves inwardly from a peripheral outer surface
56 of body 28 to the proximal end of the cutting edge 48 at distal tip 46. The curved end portion
54 forms a continuous curve extending inwardly from the outer sarface 56 of the body 28 toward
the axial center of the needle 26, The bevels 42 and 44 have an axial length less than the axial
length of the bovel 40 and less than the axial length of the curved end portion 54 so that a proximal
end of the curved end portion 54 forms a conical shaped surface that extends between the surface
38 and the cutting edge 48. As shown, the cutting edge 48 is spaced radially inward from the
peripheral outer edge or surface of the body 28.

{6057  Inthe embodiment of Fig. 2, lumen 34 has a smaller diameter than the lomen 14 in the
embodiment of Fig. 1 to provide a larger surface area for the bevel surface 40 forming the distal
face of the needle 26 compared to the surface of the bevel 16 ofthe needle 10. In one embodiment,
second reverse bevel 42 and third reverse bevel 44 can have an axial length less than an axial
length of the first bevel 40. The sccond and third bevels 42 and 44 can have a substantially

-

concave configuration as shown in Fig. 3. By reducing the inner diameter of lumen 34, the larger
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surface areas of reverse beveled surfaces 42 and 44 compared to the bevels 18 and 20 of the needle
10 of Fig. 1 provide a shorter overall axial length of the distal end portion while mamtatning the
same or substantially the same length of cutting edges 20 and 47 that pierce and cut the skin and
the vein. The axial length of the catting surface 47 can be about 25% shorter than the cutting
edges 20 for the same outer diameter of the needle body and the same bevel angles while
mereasing the axial length of the cutting edge 48 relative to the axial length of the cutting edge
24. In one embodiment, cutting edges 47 have an axial length of about 1/3 to about 1/2 the axal
length of first bevel 40. In one embodiment, the ratio of the axial length of cutting edges 47 to the
axial length of first bevel 40 is about 1:2.5. The wider angle between the cutting edges 47 provide
a shorter axial cutting length relative to the longitudinal dimension of the needle 26. The shorter
axial length of the cutting surfaces provides a faster cut through the skin with a predetermined
insertion rate that can reduce the cutting time and the perceived pain by the patient.

{6058}  The lumen 34 in the embodiment of Figs. 2 and 3 has an inner diameter less than the
thickness of the outer wall of the body 26. In one embodiment, the mner diameter of the humen
34 is about 0.2 to about 0.3 times the outer diameter of the body 28. In other embodiments, the
fnner diameter of the lamen 34 s about 0.22 10 about 0.24 times the outer diameter of the body
28.

{08597  Asshown in Fig. 3, cutting edge 48 formed between bevels 42 and 44 and the bevel 40
of needle 26 have an axial length indicated by arrow 453 is greater than the corresponding edge 24
of the needle 10 indicated by arrow 49 while forming a distal end portion mndicated by arrow 51
with a shorter axial length relative to the axial length of needle 10 indicated by arrow 53, The
angles of the beveled surfaces are substantially the same while the axial length of first beveled
surface 40 15 shorter than bevel 16 of the needle 10 of Fig. 1 and reverse bevels 42 and 44 of needle
26 have an axial length greater than axial length of bevels 18 and 20 of the needle 10 thereby

forming a distal end with a shorter axial length relative o the needie 10, As shown m Fig. 3,
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second longitudinal side sarface 38 has a rounded, corved profile 54 at the distal end that
converges at the distal tip 46, The shorter axial length of the distal end of the needle defined by
the beveled surfaces while maximizing the total length of the cutting edges provides improved
comfort and reduced percetved pain by the patient compared to longer cutting edges. In one
embodiment shown in Fig. 7, needle 26 can have a noich 33 conmmumicating with the lumen of
the needle to allow flashback blood to enter the flashback passage between the outer surface of
the needle and the inner surface of the catheter 38 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
117 1s formed proximally of the constricted end to receive the blood passing through the notch
where the blood is visible by the clinician.

[0868]  The curves profile on the side surface 38 opposite the bevel 40 and the smaller diameter
tumen cnable the positioning of the tip 46 radially inward relative to the position of the tip 22 of
needie 10. In one embodiment, the tip 46 is spaced radially moward from the peripheral cuter
surface of the body 26 a distance of about % to about 1/3 the outer diameter of the body 26. In
further embodiments, the tip 46 1s spaced radially inward about 1/3 the outer diameter of the body
28. As shown in Fig. 3, the cutting edges 47 extend from the tip 46 and ternunate at a point past
or above the axial center line of the needle indicated by line 49 relative to the second longitdinal
side surface 38. As shown, the distal end of the cutting edges are spaced from the center axis 49
on a side opposite the tip 40.

{0061]  Needle 26 can be used in a catheter assembly 112, as shown m Figures 8-10, and
ncludes the hollow introducer needle 26, a catheter hub 114, and a needle hub 116, The needle
26 can have a sharpened distal end as shown in Figs. 2 and 3 that extends through the catheter hub
114, An example of a catheter hub assembly having a blood flashback feature is disclosed in
W02015/161294, which s hereby incorporated by reference in its entirety. The flexible catheter

58 extends from the distal end of the catheter hub 114, with the needle 26 passing through the
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catheter 58. A guide wire 113 can be included in the catheter hub assembly to advance through
the lumen of the needle into the vein for guiding the catheter into the vein.  Inttially, the needle
26 is inserted mito a patient’s vein. The catheter 38 is pushed along the needle 26 and into the vein
following the needle 26. After the catheter 58 is inserted, the needle 26 is removed from the
patient’s vein and the catheter hub 114, leaving the catheter 58 in the patient as the needie 26 18
discarded.

{0062]  Catheter hub 114 has a distal end, a proximal end, and an outer surface. The distal end
imcludes a catheter opening and the proximal end mcludes a Luer connector opening with
projections for coupling with the Luer connector. A channel permits fluid passage through the
catheter hub 114, The outer surface on a first longitudinal side surface 118 includes one or more
projections 120, such as thwmb or finger tabs, for manuatly 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 longitudinal side surface 118 in the embodiment shown is
substantially flat to lie easily against the skin of the patient during use without interference from
projections, tabs or the like. The catheter hub 114 may be made from a polymer maternial that s
transparent or semi-transparent so that fhud flow through the catheter hub may be cbserved by a
user or it may be made from an opaque material.  In the embodiment shown, needle 26 1s oriented
where the cutting surface 48 and reverse bevels 42 and 44 face outwardly from second longitudinal
side surface 118.

{6063} The flexible catheter 58 extends through the catheter opening and is secured to the
catheter hub. A pre-slit resilient septum 124 1s positioned in the channel to form a fluid-tight seal
and selectively admits fluid to or from the flexible catheter 58, The septum sclectively permits or

blocks the flow of fluid through the flexible catheter 58.
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[8064] The septum 124 includes a phuality of axial flow channels 126 on an outer
circumference of the septum 124, The flow channels 126 have a 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 1 the front portion of the catheter hab. At the same time, the flow channels 126 are sized
small enough to prevent blood from exiting past the septum for a period of time. When the catheter
58 1s mutially nserted into a patient, and the mtroducer needle 26 is removed, the septum 124
prevents blood from flowing through the channel and out of the distal end. The septum 124 18
made of an clastic material, such as a silicone rubber, to form the valve, Other elastic matenals
may be used and non-clastic materials may be incorporated in the septum 38 as needed.

{3065]  An actuator 128 is positioned in the chanoe] and is axially moveable in the channel to
engage and open the shits of the septum 124, The actuator 1s a substantially tubolar member with
an mternal passage to allow fluid to flow through the actuator 128 and through the septum 124
when the septum 124 is opened or penetrated by the actuator 128.

[6066] Figures 8-10A illustrate an exemplary embodiment of blood flashback features in the
catheter assembly §12. Flashback is the visibility of blood that confirms the entry of the needie
tip into the vein. Flashback indicated by reference number 130 in Fig. 10A is scen through the
catheter 58 as blood travels mto the open distal end ofthe hollow needle 26, out a notch or opening
33 in the needle 26 near the needle tip shown in Fig. 7, and up through the intemnal annular space
between the needle 26 and the inside of the catheter 38, A second 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 26 and enters a flash chamber in the needle hub/grip 134, Air is vented by a plug in the
back of the needle hub/erip 132 by a porous membrane or micro grooves. A third flashback 136
is visible mthe catheter hub 114 when the blood from the primary tlashback flows into the catheter
hub and stops at the blood control septum. A safety assembly 138 including a spring clip or

locking mechanism is mcluded to cover the tip of the needle 26 once the needle is withdrawn from
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the catheter to prevent accidental needle stick and prevent re-use of the needle. An examples ofa
needle protection member is disclosed in US 2017/0043134, which is incorporated by reference
in its entirety.

{6067 In the embodiments shown in Figs. 4-6 the catheter 58 1s positioned on needle 10 and
needle 26 where the needle fimctions as an introducer needie to position the catheter n the vein.
The curved profile of the second longitudinal side forms sharp distal tip 46 of needle 26 that can
penctrate the skin and the vein by orienting the needle at a steep first angle as shown in Fig. 4.
The first angle of penetration can be about 55° 1o 65° and generally about 60° with respect to the
surface of the skin and the longitudinal dimension of the vein.  As the distal end of needle 26
pierces the vein and enters the lumen of the vein, the curved, comparatively smooth distal portion
54 can contact the inner surface of the vemn as shown s Fig. 5 rather than sharp distal tip 46 to
reduce the possibility of the sharp distal tip 46 penetrating the inner surface of the wall of the vein
a location opposite the msertion site. The curved distal portion 34 promotes the insertion of the
needle and catheter into the vein at a low angle as shown m Fig. 6 with a reduced risk of fixation
or damage to the inner surface of the vein.

{6068}  As shown in Figs. 4 and 3, the needle 10 can penetrate the skin and vein where the tip
22 and the shorter cutting edge 24 can more easily contact the inner surface of the vein and result
in ijury to the tnner surface of the vein at a location oppostite the insertion site. The curve portion
34 of the needie 26 and the shorter axial length of the cutting edge 48 reduces the risk of injuring
the mner surtace of the vein by encouraging the shallow angle of the needle 26.

[6069]  When the needle 26 is mserted into the vein m the position shown in Fig. 6, the distal
end of the catheter 58 is positioned in the tumen 61 of the vein 60. The guide wire 113 can be
advanced through the lumen of the needle 26 and the catheter 58 then can be advanced over the
distal end of the needle 26 into the vein. Onee the catheter is properly positioned in the vein, the

guide wire and/or needle 26 can be withdrawn from the catheter 58 and the discarded. The curved
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profile 58 of the distal end of the needle 26 enables the catheter 58 to slide easily from the distal
end of the needie 26 and bend over the distal end 54 into the vein with a lower incidence of
damaging the inner surface of the catheter.

{6076] Fig. 11 and Fig. 12 show ancedle 62 m a further embodiment having a body 64 with a
distal end portion formung a sharp distal tip 66. The distal tip 66 is formed by a first bevel 68
formed at a first inclined angle and extending from the outer peripheral edge toward the distal tip
66. A second bevel 70 and a third bevel 72 extend from a distal end of the first bevel 68 to the
distal tip 66 at a second angle that is steeper relative to the shallow angle of the first bevel 68. The
second bevel 70 and the third bevel 72 converge to an inchined cutting edge 73 that has a steeper
angle than the angle of the first bevel 68. In the embodiment shown, the second bevel 70 and third
bevel 72 have an axial length greater than the axial length of the first bevel 68. A lumen 74 extends
through needle and is formed by a substantially cylindrical inner surface. As shown m Fig. 12,
the inner surface of the fumen 74 extends from the inner end of the cutting edge 73 in a straight
line.

{6071] A further embodiment ts shown i Figs. 13 and 14 that includes a needle 80 having a
fongitudinal body 82 forming a needle shaft with a proximal end 84 and distal end 86. The body
82 has a cylindrical shape with a first longitadinal side surface 88 and a second longitudinal side
surface 90 opposite the first longitudinal side surface 88. A distal portion 92 of the second
longitudinal side surface 90 is formed with a continuous curved, convex profile as shown in Fig.
14 that curves from an outer peripheral edge 94 of the body 82 to a distal tip 96. As shown in Fig.
14, the needle 80 has a bevel 98 cut on the first longitudinal side surface 88 forming distal tip 96.
The first bevel 98 1s formed on first Jongitudinal side 88 at a relatively shallow angle relative to
the longitudinal dumension of the needic body and converges toward distal tip 96, In one
embodiment, the bevel 98 can be cut at an angle of about 17-22° with respect to the longibudinal

axis of the body 82. A second bevel 100 and a third bevel 102 are formed on first longitudinal
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side 88 and extend from a distal end of first bevel 98 and converge at distal tip 96 forming a cutting
edge 103 at the junciure of the bevels 100 and 102, The bevels 100 and 102 can be cut at an angle
of about 40-30° relative to the longitudinal axis of the body 82. In the embodiment shown, the
second bevel 100 and the third bevel 102 have a concave surface forming a convex outer cutting
edge 105 and a convex tnner edge 107, The first bevel 98 can also be formed with a concave
surface forming a generally convex outer cutting edge 109

{0072]  The distal end portion 92 on the second side 90 curves toward the center axis of needle
body 82 to form the curved surface of the distal end 92. As shown i Fig. 14, curved distal end
92 curves wnwardly toward the conter axis of the needle compared to needle 62 so that distal tip
96 is spaced radially inward of the outer peripheral surface of the body 82 with respect to the
longitudinal axis. The distal tip 96 projects mto the passageway formed by the inmer surface of
the lumen 104 of the body 82. The inner surface of the lumen 104 at the second side 90 curves
mwardly with the curvature of the outer surface of the curved profile of the distal end 92 where
the mner end of the cutting edge 103 projects mto the passage defined by the lamen 104, As
shown, the cutting edge 103 formed by the bevels 100 and 102 1s spaced mwardly from the outer
surface of the body. In the cmbodiment shown, the distal end of the cutting edges 103 s
substantially aligned with the center axis of the lumen 104 indicated by line 111, The wall of
body 86 is substantially uniform thickness so that the inner surface of the wall curves inwardly as
shown i Fig. 14.

{0073] Fig. 15 shows a companson of the bevel length and curved distal end portion 92 of
needle 80 with the configuration of needle 62. The difference between the bevel length of needle
62 and needle 80 1s indicated by hine 81, The curvature of distal end portion 92 reduces the surface
area of the mner edge 107 of the beveled surfaces 100, 102 to reduce the mcidence of coring of
the tissue during insertion mto the vein compared 1o the open end of needle 62, The diameter of

the open portion of the lumen 74 of needle 62 formed by the bevel is indicated by hine 83, The
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diameter of the open portion of the lumen 104 formed by the bevels 70, 72 is indicated by line 85,
which is smaller than the open portion of needle 62 by the tip and curved portion 92 curving
radially tnward with respect to the center axis of the needle 80. The diameter of the open end of
the lumen 104 indicated by line 85 is smaller than the mner diameter of the lumen 104 in the body
82. Fig. 16 shows the needle with a notch 83 for flashback blood to pass between the needle and
the catheter 58. As shown, the notch 83 is an opening to the Jumen 104 that is spaced from the
distal end. In another embodiment, needic body 82 can be a solid body without a lumen to avoid
tissue coring. The solid needle body typically mcludes a groove, recess or other blood passage to
form a blood flashback passage.

[6074]  Needle 80 can be connected to a catheter assemably 112 and blood flashback member
as i Figs. 8-10A for use in positioning the catheter 58 in the vein 104 shown in Figs. 17 and 18.
In the embodiment of Figs. 17 and 18, the needle 80 is oriented with respect to the catheter hub
and needle hub where the curved surfiace 92 of the second longitudinal side of the needle 80 faces
outwardly from the second longitudinal side sarface of the catheter hub.  Figs. 17 and 18 show
the onentation of the needle 80 of Fig. 13 during insertion to a vein 104 where the needle is
oriented with the curved distal end portion 92 facing the outer surface of the skin and vein with
respect to the point of entry and insertion site in the patient. The curved distal portion 92 provides
a surface that when contacting the imner surface 105 of the vein 104 reduces the risk of damage or
fixation of the vein during the insertion step. Fig. 17 shows the curved distal portion of the needle
promoting the shallow angle of the needle during insertion to properly position the needle and/or
catheter i the vein with a reduced nisk of damage to the taner swrface of the vein. The shorter
axial length of the cutting edges of the needle tip enables a faster cutting action for a predeternuned
nsertion rate that reduces the percetved pain to the patient. Fig. 18 shown the needle 80 at the
shallow angle after insertion into the vein 104 and the catheter 58 advanced over the needle 80

mto the vein. In other embodiments, a guide ware can be passed through the lumen of the needie
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80 to potion the catheter in the vein. The goide wire and needle can then be removed on the
catheter is properly positioned.

{08751 Fig 19 illustrates an alternative method for inserting the needle 80 into the vein 104 of
the patient by orienting the needle where the curved distal surface faces away from the surface of
the skin and the vein 104 during insertion. The curvature of the distal end of the needle as shown
m Fig. 18 promotes a flattening of the angle of the needle during insertion after the nitial insertion
angle to assist in positioning the needle and catheter in the vein 104 with a reduced risk of damage
to the inner surface 105 of the vein at a location opposite the insertion site.

[6976]  An example of a flashback feature formed in the needle is shown in Figs. 20 and 21
where the first longitudinal surface of the needle is crushed or crimped to form a substantially V-
shaped groove or recess 110, In the embodiment of Fig. 20 the wall of the needle is crimped in a
manner to form a protruding portion 112 extending into the axial passage of the needle. The
protruding portion forms a surface to reduce the inner diameter of the needle to reduce the
mcidence of corng during insertion into the skin and vein of the patient. Figs. 21 and 22 show an
alternative configuration where the inner edge of the open end of the needie is formed with a
rounded edge 114 to reduce the coring of the tissue during msertion.

{3877} The above description of the preferred embodiments is not to be deemed as himiting the
mnvention, which is defined by the appended claims. The disclosure is mtended to enable the
artisan of ordinary skill to practice variants of the invention described without departing from the
scope of the mvention. Numerical imitations herein, m the specification and in the claims, are
snderstood to be limited by the modifier “about,” such that minor departures vielding equivalent
results is within the scope of the mvention. Features or dependent claim hnutations disclosed
connection with one embodiment or independent claim may be combined in another embodument

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

1. A needle comprising:

a body having a longitudinal dimension with a proximal end and a distal end; a first
longitudinal side surface, a second longitudinal side surface opposite said first longitudinal

side surface;

at Ieast one bevel surface oxtending from said first longitudmnal side surface to said

second longitudinal side surface to form a distal tip; and

a curved distal end surface at a distal end of said second longitudinal side surface of
said body, said curved distal end surface extending from an outer peripheral surface of said
second longitudinal side surface to said distal tip of said body, and where said distal tip is

oriented radially inward from said first and second longttudinal side surface.

2. The needle of claim 1, wherein said curved distal end surface forms a continuous

curvature extending between said outer peripheral surface and said distal tip.

3. The needle of claim 1, wherein said distal end of said longitudinal body has a first
bevel surface extending from said peripheral surface at said first longitudinal side surface
toward said distal tip, a second reverse bevel surface and a third reverse bevel surface
extending from said peripheral surface at said second longitudinal side surface and
converging to said distal tip, said second and third reverse bevel surfaces converging to
define a longitadinally extending cutting edge at said distal end on said second longitudinal

side surface of said body.

4, The needle of claim 3, wherein said second and third beveled surfaces have a

longitudinal length of said at least one half of a longitudinal length of said first bevel surface.
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5. The needle of claim 3, wherein said catting edge defined by said second reverse bevel
surface and third reverse bevel surface have a curved profile and, have a distal end at said

distal tip.

6. The needle of claim 3, wherein said cylindrical body has a lumen extending between
said distal end and proximal end of said body, satd lumen having an inner diameter not more

than about a radial dimension of an cuter side wall of said body.

7. The needle of claim 6, wherein said humen has an open distal end oriented between

said distal tip and said first longitudinal surface of said cylindrical body.

8. The needle of claim 1, wherein said body has a longitudinally extending lumen with
an open distal end, a first beveled surface extending toward said distal end of said body, said
first bevel surface having a proximal end at said first longitudinal side surface; and a second
bevel surface extending from a distal end of said first beveled surface to said distal tip, and a
third bevel surface extending from said distal end of said first bevel surface to said distal tip,
and where said second and third bevel surface surfaces converging to form a distal cutting

edge between said second and third bevel surfaces.

9. The needle of claim 8, wherein said sccond bevel surface and said third bevel surface

have a substantially concave surface.

10, The needle of claim 8, wherein said distal tip and said cutting edge formed between
said second and third bevel surfaces are spaced radially inwardly from said outer peripheral

surface and radially inwardly from an inoer surface of said fumen.

11 A catheter msertion device comprising:

23



WO 2019/028318 PCT/US2018/045111

aneedle having a needle body having a longitadinal dimension with a proximal end
and a distal end, a lumen extending between said proximal end and said distal end, a first
longitudinal side surface, and a second longitudinal side surface opposite said first

fongitudinal side surface;

said second longitudinal side surface at said distal end of said needle body having a
curved distal end surface extending in said longitudinal dimension from an outer penipheral
surface of said second longitudinal side surface of said needle body to a distal tip of said
needle body, wherein said distal tip is spaced radially inward from said first longitudinal side

surface and said second longitudinal side surface; and

a catheter positioned on said introducer needle, where said introducer needle is

removable from said catheter.

12. The catheter insertion device of claim 11, wherein said catheter is an IV catheter, and
where said needle body has a blood flashback passage in communication with a blood control

member.

13. The catheter insertion device of claim 11, wheren said catheter meludes a catheter
hub and said needle body has a groove on an outer surface of said needle body forming a

blood flashback passage between said needle body and said catheter |

14, The catheter insertion device of claim 12, wherein said blood flashback passage is a
notch on an outer surface of said needle body in communication with a lumen in said needle
body, and where said catheter includes a catheter hub connected to said blood control

member.

15, The catheter insertion device of claim 12, wherein said needle body includes a lumen

forming said blood flashback passage, and where said catheter includes a catheter hab
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connected to a needle hub forming said blood control member for receiving blood from said
needle, and a guide wire extending through said lumen of said needle body, and a guide wire

extending through said lamen of said needle body.

16. The catheter insertion device of claim 11, wherein said curved distal surface forms a
continuous curvature extending between said outer peripheral surface of said by and said

distal tip.

17.  The catheter msertion device of claim 11, wherein said needie body has a bevel
surface having a proximal end at said furst longitudinal side surface and extends toward said
distal end; and a second bevel surface extending from a distal end of said first bevel surface
to said distal tip, and a third beveled surface extending from said distal end of said first bevel
surface to sad distal tip, and said second and third beveled sarfaces converging to form a
distal cutting edge between said second and third bevel surfaces, where said distal cutting
edge is oriented radially mmward form said first longitudinal surface and second longitudinal

surface, and oriented radially inward from an inner surface of said humen.

18. The catheter insertion device of claim 17, wherein said catheter is an IV catheter, and
where said needle body has a blood flashback passage in communication with a blood control

system.

19, The catheter insertion device of claim 17, wherein said blood flashback passage isa

longitudinally extending groove on an outer surface of said needle body and said device m

communication with a blood control system.

20, The catheter insertion device of claim 17, wherein said needle body includes a lumen

and said blood flashback passage is a notch in said needle body forming an opening to said
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humen and said device in commumication with a blood control device, and a guide wire

extending through said lumen of said needie body.

21, The catheter insertion device of claim 17, wherein said first bevel surface has a
>
proximal end spaced from a center axis of said bady on a side opposite said tip, and a second

reverse bevel surface and a third reverse bevel surface.

22. A method of introducing a needle into a vein or artery of a patient comprising;

providing the needle having a needle body having a longitudinal dimension with a
proximal end and a distal end; a first longitudinal side surface; a second longitudinal side
surface opposite said first longitudinal side surface; said second longitadinal side surface at
said distal end of said needle body having a curved swrface extending in said longitudinal
dimension from an outer peripheral surface of said needle body to a distal tip of said needle

body: and

orienting said introducer needle where said second longitudinal side surface of said
needle body is closest to the patient and said curved surface curves away from said patient,
and inserting said introducer needle into the patient at an angle where said distal tip

penetrates the skin and vein or artery of the patient.

23, The method of claim 22, whercin said needle body has a bevel surface having a
proximal end at said first longitudinal side surface and extends toward said distal end; and a
second bevel surface extending from said proximal end of said first bevel surface to said
distal tip, and a third bevel surface extending from said proximal end of said first bevel
surface to said distal tip, where said second and third beveled surfaces converging to form a

distal cutting edge between said second and third bevel surfaces.
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24, The method of claim 23, wherein said first bevel surface has a proximal end spaced

from a center axis of said body on a side opposite said tip.

25, The method of claim 23, wherein said needle body includes a flashback passage, said
method inchuding the stop of inscrting said needle body in said vein to allow blood to flow

through said flashback passage.

26.  The method of claim 25, wherein said flashback passage includes a groove formed on

an outer surface of said needle body 1n comnumication with a blood control device.

27, The method of claim 15, wherein said flashback passage includes a notch formed in

said needle body 1 commumication with a lumen 1 said needle body.
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