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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This is a regular utility application of U.S. Pro-
visional Application No. 61/371,054, filed August 5, 2010.

BACKGROUND

[0002] The disclosure generally relates to needle safe-
ty assemblies and safety intravenous catheters (IVCs),
and, in particular, to a safety IVC in which the needle tip
is automatically covered after needle withdrawal to pre-
vent unintended needlestick with the needle tip.

Description of Related Art

[0003] Intravenous catheters are primarily used to ad-
minister fluids directly into a patient’s vascular system.
Typically, a catheter is inserted Into a patient’s vein by a
health care worker. Immediately after the withdrawal of
the needle from the patient’s vein, the exposed needle
tip creates a danger of an accidental needlestick occur-
ring, which leaves the health care worker vulnerable to
the transmission of various dangerous blood-borne path-
ogens.
[0004] This danger has led to the development of safe-
ty IVCs that cover or hide the needle tip using several
different means. However, some safety IVCs that have
been developed sometimes fail to prevent unintended
needlesticks from occurring. For example, in some safety
IVCs, the turning of the needle during removal may cause
the needle tip to slide out from within the confines of the
needle guard.
[0005] EP 2 016 963 relates to a needle safety device
for medical device such as, for example, an intravenous
catheter apparatus, which comprises a base portion hav-
ing a bore extending in an actual direction therethrough
for receiving a needle, and two opposing jaws extending
from the base portion generally in axial direction and each
having a head portion in the region of its free end, wherein
the at least one of the head portions forms a locking shoul-
der for securing the needle safety device in a housing of
the medical device.
[0006] WO 2011/035674 A1 relates to a needle guard
for use in a catheter apparatus comprising a base portion
having a needle passage extending in an axial direction
from a proximal side of the base portion through the base
portion to a distal side of the base portion.
[0007] US 6,203,527 B1 (Zadini et al.) relates to a nee-
dle stick protecting device slidably mounted over medical
needles having pointed tips, comprising at least two
clamping members sliding over the needle shaft and
joined together at their proximal end, automatically rest-
ing in proximity of the needle tip upon passage of trig-
gering means beyond the needle tip.
[0008] US 2009/281499 A1 (Harding et al.) relates to
a safety clip device for shielding and retaining a tip of a

introducer needle following insertion of a vascular cath-
eter. The needle shielding system comprises a safety
clip positioned around the needle, which includes a gen-
erally cylindrical base, wherein a first side of the base is
closed and a second side of the base is open, and at
least one arm extending distally from the base parallel
to the needle with flaps extending perpendicularly from
the distal end of the arm such that the flap pinches the
tubular shaft of the needle. The needle shielding further
includes a sleeve which is generally tubular and houses
the safety clip.
[0009] In some safety IVCs, the engagement that typ-
ically occurs between the needle and the needle guard
during withdrawal of the needle is unreliable.

SUMMARY

[0010] The invention is defined according to claim 1
with favorable embodiments defined in the dependent
claims.
[0011] A still further feature of the present application
is a method for assembling a needle assembly. The meth-
od comprising providing a needle having a needle shaft,
a needle tip, and a change in profile near the needle tip
on a needle hub and placing a needle guard slidably
about the needle shaft. The method further comprising
moving the needle guard to a proximal position on the
needle shaft so that the angled end section is based by
the needle shaft and is spaced from the needle tip.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The various embodiments of the present needle
assemblies and safety IVCs now will be discussed with
an emphasis on highlighting the advantageous features.
These embodiments depict the novel and non-obvious
safety IVC shown in the accompanying drawings, which
are for illustrative purposes only. These drawings include
the following figures, in which like numerals indicate like
parts:

FIG. 1 is a top view of a safety catheter hub having
wings in accordance with an embodiment;
FIG. 2 is a cross-sectional view of the safety catheter
hub of FIG. 1 including a needle in accordance with
an embodiment;
FIG. 2A is a cross-sectional view of a modified safety
catheter assembly provided in accordance with an
embodiment;
FIG. 3A is a side view of a needle guard in accord-
ance with various embodiments;
FIG. 3B is an end view of the needle guard of FIG.
3A taken along line 3B-3B;
FIG. 3C is a schematic top or plan view of the needle
guard of FIG. 3A depicting relationships between the
FIG. 4A is a side view of a needle guard in a protected
position in accordance with various embodiments;
FIG. 4B is a sectional view of the needle guard of
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FIG. 4A;
FIG. 5 is a side view of a needle guard in accordance
with various embodiments; and
FIG. 6 is a sectional view of an alternative configu-
ration of the needle guard of FIG. 5 in accordance
with an embodiment.

DETAILED DESCRIPTION

[0013] The detailed description set forth below in con-
nection with the appended drawings is intended as a de-
scription of the presently preferred embodiments of safe-
ty IVCs provided in accordance with the present appa-
ratus, system and method and is not intended to repre-
sent the only forms in which the present apparatus, sys-
tem and method may be constructed or utilized. The de-
scription sets forth the features and the steps for con-
structing and using the safety IVCs of the present appa-
ratus, system and method in connection with the
illustrated embodiments. Also, as denoted elsewhere
herein, like element numbers are intended to indicate like
or similar elements or features.
[0014] The figures and their written descriptions indi-
cate that certain components of the embodiments are
formed integrally and certain other components are
formed as separate pieces. Those of ordinary skill in the
art will appreciate that those components shown and de-
scribed herein as being formed integrally, in the alterna-
tive, may be formed as separate pieces. Those of ordi-
nary skill in the art will further appreciate that components
shown and described herein as being formed as separate
pieces may in alternative embodiments be formed inte-
grally. Further, as used herein the term integral describes
a single piece, which may be singularly formed or singu-
larly embodied whereas unitary means monolithically
formed.
[0015] FIG. 1 is an illustration of a catheter housing
100 in accordance with an embodiment. The catheter
housing 100 includes a catheter hub body 102. The hub
body or catheter hub 102 defines an internal chamber
104 (FIG. 2) extending between a proximal end 106 and
a distal end 108 of the hub body 102. A hollow catheter
tube 112 is affixed at the distal end 108 of the hub body
102 using a bush or retainer 203 (FIG. 2), which is known
in the industry. An axial or proximal opening 110 is de-
fined at the proximal end 106 of the hub body 102. The
axial opening 110 is configured to receive a hollow needle
hub, which includes a needle on its distal end and a flash
chamber at its proximal end. The axial opening 110 may
embody a female Luer taper, which is typical in the in-
dustry. Alternatively, the needle hub abuts the end of the
proximal end 106 but not enter the internal chamber 104.
As used herein, the term distal end or proximal end
means an end in a distal general location or proximal
general location, respectively, or distal most end or prox-
imal most end, respectively. If only a distal most end or
a proximal most end is intended, the text will so indicate.
[0016] In some embodiments, the hub body 102 in-

cludes a port 114, which extends from the hub body 102
in a direction generally perpendicular to the axial direction
of the internal chamber 104. In another embodiment, the
port 114 is not included. In still yet another embodiment,
the port comprises a valve or a piston for regulating fluid
flow through the opening of the port 114. For example,
the port 114 and the valve may embody a needleless
access valve. Exemplary needleless access valves are
disclosed in Pat. Nos. 5,439,451; 6,036,171; and
6,543,745. Alternatively or in addition thereto, a plastic
or elastomeric sleeve 82 (FIG. 2) may be used to control
flow through the port 114, which is well known in the
industry. The sleeve 82 is configured to collapse upon
application of fluid pressure caused by, for example, a
syringe. In some embodiments, wings 116 may be pro-
vided on the hub body 102. The wings 116 may be po-
sitioned to extend out from the hub body in a plane per-
pendicular to the port 114, when the port 114 is positioned
on the hub body 102.
[0017] FIG. 2 is a cross-sectional view of the safety
catheter hub 100 of FIG. in accordance with an embod-
iment. Generally, as shown in FIG. 2, a needle 202 is
received through the axial opening 110 and extends
through the internal chamber 104. At the distal end 108
of the hub body 102, the needle 202 extends into and
through the tubular catheter 112 and the needle tip ex-
tends beyond the distal end of the tubular catheter 112.
[0018] In one embodiment, a protective needle guard
204 is incorporated and slidably arranged on the needle
202. The needle guard 204 includes a base portion 205,
which defines a bore 207 extending axially therethrough
for receiving the needle 202. As described in greater de-
tail below, the bore 207 is configured in size and shape
to allow the needle 202 to be slidably received therein.
The needle guard 204 also includes a first arm 206 and
a second arm 208, which extend generally axially from
the base portion 205.
[0019] The base portion 205 further comprises a wall
comprising proximally facing wall surfaces 60 and distally
facing wall surfaces 62 (See also FIG. 3A). A gap 50 is
provided between the two arms 206, 208, which are de-
fined by the edges of the two arms and the distally facing
wall surfaces 62 of the base portion 205. The first arm
206 has a first free or cantilevered end 210 and the sec-
ond arm 208 has a second free or cantilevered end 212.
The first free end 210 extends beyond the second free
end 212 and has an angled end section 214, which may
be referred to as a wall, a protective section, a blocking
tip, or a cap. The angled end section 214 extends towards
the second arm 208. In the embodiment shown, the an-
gled end section 214, the first arm 206, and the base
portion 205 are formed contiguously or unitarily with one
another. Also, as used herein, the term first and second
are merely identifiers and do not necessarily limit the
physical features of the arms. For example, when viewed
from another perspective, the first arm may be called the
second arm and vice-versa.
[0020] In one embodiment, the needle guard 204 is
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made from a unitary plastic, a thermoplastic, or an elas-
tomer material or any combination thereof, such as a
thermoplastic elastomer (TPE). For example, the needle
guard 204 may be made from shaped memory elastomer
so that the first arm 206 self-biases towards the second
arm and the angled end section 214 overlaps the end of
the second arm, at least partially. Use of shaped memory
or resilient material permits the needle guard 204 to self-
bias to a closed or protective position without external
biasing forces, as further discussed below. More partic-
ularly, the first arm 206, the second arm 208 or both the
first arm and the second arm are configured to pivot ra-
dially inwardly to cover the needle tip with use of shaped
memory plastic or elastic material. Upon movement of
the arm, the gap 50 provided between the two arms is
reduced. In other embodiments, the needle guard 204 is
made from multi-pieces and/or made from a combination
of different materials, such as plastic and metal, e.g.,
polycarbonate and stainless steel.
[0021] In the ready position of the safety catheter hub
100 shown in FIG. 2, the needle guard 204 is located at
the proximal end 106 of the catheter hub 102. As shown,
the needle guard is located substantially in the interior of
the internal chamber 104. It can also be wholly located
in the interior chamber 104 or partially located outside of
the axial opening 110. The needle 202 extends through
the bore of the needle guard 204 and into the internal
chamber 104. The needle extends distally through the
catheter 112 so that the tip of the needle 202 extends
beyond the distal end of the catheter tube 112. In the
ready position, when the needle 202 extends through the
needle guard 204, the angled end section 214 is support-
ed on the needle 202, such as contacted or abutted by
the needle, which causes the first free end 210 of the first
arm 206 to be forced or biased away from the second
free end 212 of the second arm 208. As shown, the can-
tilevered end 212 of the second arm 208 is also biased
by the needle in the ready position.
[0022] To axially locate the needle guard 204 within
the catheter hub 102 in the ready position and during
transition from the ready position to a used position, the
needle guard incorporates a hub engaging section 64
and the hub 102 incorporates a guard engaging section
66. As shown, the hub engaging section 64 is a groove
and the guard engaging section 66 is a projection that
projects from the interior wall surface of the hub 102. In
another embodiment, the configuration is reversed so
that the hub engaging section 64 is a projection and the
guard engaging section 66 is a groove. In one embodi-
ment, the engagement is not circumferential but only
partly around the needle guard so that only one of the
arms is engaged to the hub. In another embodiment, the
engagement is circumferential around the needle guard.
As shown, the hub 102 incorporates both a recess and
a projection. In another embodiment, the hub incorpo-
rates a projection to form an interior cavity of reduced
diameter but not a recess. When the angled end section
214 of the guard is in contact with the needle in the ready

position, the needle pushes the angled end section radi-
ally outwardly relative to the needle shaft so that the hub
engaging section 64 engages the guard engaging section
66 to retain the guard within the interior cavity of the hub
102.
[0023] FIG. 2A is a cross-sectional side view of a safety
IVC 40 provided in accordance with an embodiment of
the present device and method. The safety IVC 40 is
similar to the safety IVC 100 of FIG. 2 with some excep-
tions. Among other things, the interior cavity of the cath-
eter hub 104 has been modified to include an enlarged
groove or recess 42 just distal of the guard engaging
section 66. This enlarged groove 42 is configured to ac-
commodate the arcuate hub engaging section 64 on the
needle guard 44. As shown, when the needle guard 44
is in the ready position, the guard engaging section 66
is spaced from the hub engaging section 64. However,
when the needle 202 is retracted away from the catheter
hub, such as after successful venipuncture, the needle
guard 44 moves relative to the catheter hub so that the
hub engaging section 64 abuts or engages the guard
engaging section 66 by the relative movement. The en-
gagement continues until the needle tip moves proximally
of the angled end section of both first and second arms.
At this point, the first arm 206 and the second arm 208
move radially inwardly to close over the needle tip. Thus,
a feature of the present embodiment is a guard having a
hub engaging section that is spaced from the catheter
hub in a ready position and only engages or abuts the
catheter hub upon relative movement.
[0024] If the proximal end of the needle guard 204 is
flush with the proximal end 106 of the catheter hub 102,
or projects outwardly from the proximal end of the cath-
eter hub 102, the needle hub (not shown) may be as-
sembled to the catheter hub by providing a shroud on
the needle hub to fit over the catheter hub. In an alterna-
tive configuration, the needle guard 204 is recessed in-
side the catheter hub and a space is provided for a distal
end section of the needle hub to fit inside the proximal
end of the catheter hub.
[0025] In one embodiment, if shaped memory elas-
tomer or non-metallic material without self-biasing is
used, the arms 206, 208 may be biased together using
any form of tensioning. In other embodiments, a combi-
nation of tensioning means and self-biasing non-metallic
material is used. As illustrated schematically in FIG. 3A,
a tensioning member 218 may be deployed in a region
of the needle guard 204 between the base portion 205
or proximal wall and the first and second free ends 210
and 212. In one embodiment, the tensioning member 218
may be a ring made from an elastic material, such as
rubber material, silicone or the like, that is made to fit
around the first and second arms 206 and 208. The ring
exerts a restoring force on the arms, when the arms are
spread apart by the needle 202, as in the ready position.
In one embodiment, the tensioning member 218 may be
a spring, such as a helical coil spring, a leaf spring or
other similarly functioning types of springs. In one em-
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bodiment, the tensioning member 218 may not be a sep-
arate component of the needle guard 204. In this embod-
iment, one or both of the arms 206 and 208 may be made
of a material that has inherent spring-like properties. The
inherent spring-like properties cause an inherent restor-
ing force to be stored in the arms when the arms are
spread apart by the needle 202 as when in the ready
position. Once the needle 202 is removed from contact
with the first arm 206, the arms naturally return to the
protected position. One or more chamfered surfaces 80
and one or more surface features 68, such as indenta-
tions or grooves, may be incorporated for aesthetic ap-
peal and/or to facilitate further resiliency to promote in-
stallation. In other embodiments, undercuts or other sur-
face features may be added to facilitate assembly of the
tensioning member 218. In one embodiment, a helical
spring is fitted over the entire needle guard so that axial
force from the spring expansion forces the two arms to
move radially inwardly.
[0026] In operation, the distal tip of the needle 202 and
the catheter tube 112 are inserted into a patient’s vein to
establish venipuncture. Thereafter, the health care prac-
titioner manually withdraws the needle 202 from the cath-
eter hub 102. A male luer of an intravenous (IV) line at-
tached to the catheter hub may then be fitted with a
source of a fluid that is to be administered into the pa-
tient’s vein.
[0027] As the needle 202 is withdrawn from the patient
following successful venipuncture, the needle slides
proximally relative to the catheter tube while maintaining
contact with the angled end section 214 of the needle
guard to removably secure the guard to the hub. Once
the needle tip moves proximally of the angled end section
214 of the guard, the first arm 206, which is now no longer
forced outwardly by the needle, moves radially inwardly
to separate the hub engaging section 64 from the guard
engaging section 66 to cover the needle tip with the an-
gled end section 214. Further proximal movement of the
needle causes a change in profile 402 (FIG. 2) located
on the needle shaft to abut the opening 207 on the prox-
imal wall of the guard to stop relative movement between
the needle guard and the needle. At that point, the needle
guard may be from the catheter hub due to the abutment
between the change in profile and the opening on the
needle guard. Causing the needle guard to separate from
the needle hub to protect the needle tip is further dis-
cussed below.
[0028] It should be understood that the general config-
uration and operation of the safety catheter hub 100 thus
described provides a context in which the following em-
bodiments of the needle guard may be used to ensure
proper and adequate protection to health care practition-
ers using the safety catheter hub 100. It should further
be understood that each of the embodiments described
herein may be used separately or in combination with
one another, as appropriate and as desired, such as
where the functions or features are compatible.
[0029] Referring again to FIG. 3A, in an embodiment

of a needle guard 300, the length of the angled end sec-
tion 214 may be designated by the variable Ln, wherein
n is a whole integer, such as 1, 2, 3, and so forth. The
width (height) of the angled end section 214 may be des-
ignated by the variable W, which is more clearly shown
in end-view 3B-3B. In one embodiment, the length Ln
and width W are selected so that the angled end section
214 is configured to adequately block the needle tip when
the needle guard is in the protected position. In one par-
ticular embodiment, the length Ln and the width W of the
guard are selected so that the tip is blocked or covered
by the end section 214, even when the needle is rotated
so the point of the bevel still faces the end section 214
or when the needle pivots side-to-side when in the pro-
tected position. In addition, the width W and the length
Ln are to be wide enough to prevent the needle bevel
from contacting an edge of the angled end section 214
since some plastics such as polycarbonate or ABS can
be chipped when struck by the needle bevel. Thus, a
feature of the present device, assembly, and method is
a needle guard having a non-metallic base portion or
proximal wall comprising a bore, a proximally facing sur-
face, and a distally facing surface, and wherein the bore
and the base portion can be distorted by pivoting the
needle but wherein such pivoting does not cause the nee-
dle tip to escape from the confines of an angled distal
end section due to the length and width of the angled
distal end section. In one example, the length is about
the same dimension as the width W for a wide needle
guard. In another example, the length is about 1.3 or
more times greater than the width W, such as 2x, 3x, or
4x greater than the width W. Compared to the diameter
of the needle, the width W is preferably 1.25x or greater
than the diameter of the needle, such as 2.5x, 3x, or
greater than the diameter of the needle.
[0030] In one embodiment, the length L1 is selected
such that the angled end section 214 protrudes over at
least a portion of the second free end 212 when the first
and second arms 206 and 208 are in the protected po-
sition. Alternatively, the length L2 may be selected such
that the angled end section 214 protrudes over between
at least a portion of the second free end 212 to over the
entire second free end 212 when the first and second
arms 206 and 208 are in the protected position. In another
alternative embodiment, the length L2 may be selected
such that the angled end section 214 protrudes entirely
over and beyond the second free end 212 when the first
and second arms 206 and 208 are in the protected po-
sition. Thus, for example, the length Ln may be selected
to cause the angled end section 214 to protrude over a
fraction of the second free end 212, between over a frac-
tion to 100% of the second free end 212 or over 100%
of the second free end 212 when the first and second
arms 206 and 208 are in the protected position.
[0031] Similarly, the width W of the angled end section
214 may be selected such that the angled end section
214 is greater in width W than the width of the second
free end 212 when the first and second arms 206 and
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208 are in the protected position. Thus, for example, the
width W may be selected to be greater than the width of
the second free end 212 between a fraction of to about
50% greater than the width of the second free end 212
when the first and second arms 206 and 208 are in the
protected position. It should be understood that the se-
lection of the length Ln and the width W may be made
independent of the selection of the other dimensions. As
shown in FIG. 3B, the width W and the length Ln are
always larger than the outside diameter D of the needle
202, so that no matter how the needle is rotated or pivoted
in the bore 207 during withdrawal, the needle tip and the
bevel are always blocked by the angled end section 214.
Thus, the angled end section 214, when in the protected
position, creates a space there behind, which is defined
by a length and a width of the angled distal end section
214 being greater than the outside diameter D of the nee-
dle. In one embodiment, the width is at least 125% greater
than the diameter of the needle and the length is at least
200% greater than the diameter of the needle. In other
embodiments, the width is from about 150% to about
300% greater than the diameter of the needle. The dis-
closed length and width along with the bore 207 at the
proximal end are configured to retain the needle tip within
the open are 304 within the needle guard.
[0032] To further facilitate protection of the needle tip,
the angled end section 214 of the needle guard may in-
corporate a shield member or insert 306. The shield
member 306 may be made of a puncture resistant ma-
terial, such as a metal insert or a hard plastic insert. The
shield member 306 resists puncturing of the angled end
section 214 by the needle tip once the needle has been
captured by the needle guard 300. For example, when
the guard is made from an elastomer material, the shield
member 306 may be incorporated, such as by co-molding
or insert molding, to prevent exposure of the needle tip
penetrating through the angled end section 214. In an-
other embodiment, the shield member 306 is positioned
on an external surface of the angled end section 214, for
example on the distal surface 308 or the proximal surface
310 of the angled end section. The shield member 306
may be mounted to the external surface using any well-
known means of bonding components together, such as
gluing, welding and the like.
[0033] FIG. 3C is a schematic top or plan view of the
needle guard 300 in a shielded or protected position,
which captures the needle tip 196 within the open area
304 of the needle guard. As the needle guard 300 is
made, at least in-part, from a non-metallic material that
has a lower strength and hardness than a metallic ma-
terial, the needle can pivot along a first angle, as shown
by dashed-dot line 30, or along a second angle, as shown
by dashed-dot line 32. In pivoting, the needle can abut
the bore 207 at points 34 and 36 and/or corresponding
points at the distal edge of the bore 207 and possibly
compress or distort part of the bore to further pivot. When
this happens, the needle tip 196 moves within the con-
fined open space or needle tip holding space 304 and

can slip pass the side edges 38 of the needle guard, near
the angled end section 214. However, as discussed
above, by selecting an appropriate width W and length
ratio, the needle tip is prevented from slipping past the
side edges 38. Alternatively or additionally, the bore 207
inside diameter may be made to have a close fit ratio
versus the outside diameter of the needle shaft to mini-
mize the amount of possible pivoting. The bore length
can also be utilized in combination with the bore diameter
to minimize the amount of possible pivoting. Still further-
more, a relatively harder insert may be incorporated with
the bore 207 or inside the bore 207 to not only increase
the separation force of the needle, as further discussed
below, but to also minimize the amount of possible needle
pivoting.
[0034] FIG. 4A is a side view of a needle guard 400
located over a needle 202 in a protected position. The
needle 202 has a substantially constant cross section,
i.e., a nominal diameter, along the length of the needle
202 except for a change in profile 402 provided near the
needle tip at the distal end of the needle 202. The change
in profile may be viewed as a needle section having a
different dimension than the nominal diameter and may
be created using various means. In one embodiment, the
change in profile 402 is made by crimping a portion of
the needle 202, either along both sides or symmetrically
along the circumference of the needle or alternatively
only on one side or point on the circumference of the
needle. The crimping process creates an indentation
along one plane of the needle and an enlargement along
another plane of the needle. The change in profile 402
may also be formed by adding material onto the outer
surface of the needle 202 or by adding a sleeve to the
needle. The added material may include an adhesive, a
resin or a metal material. As such, the change in profile
may be referred to as a bulge, which can include a section
of the needle with added material, a crimp, a sleeve, a
bulge, or combinations thereof.
[0035] As shown in FIGS. 4A and 4B, the position of
the change in profile 402 formed on the outer surface of
the needle 202 is selected such that the change in profile
402 abuts or comes close to the distally facing side 62
of the base portion 205 of the needle guard 400 substan-
tially at about the same time or moment as when the
needle tip moves proximally of the angled end section
214 of the first arm 206. The change in profile 402, or at
least the widest most point of the change in profile, is
larger than the dimension of the bore 207 of the base
portion 205. Thus, the needle tip of the needle 202 is
prevented from moving proximally of the base portion
205 due to the relative dimensions of the change in profile
402 and the opening of the bore 207.
[0036] In some embodiments, the pull-off strength, de-
tachment force, or separation force to separate the nee-
dle from the guard may be increased by incorporating an
insert 404 to the bore 207. As shown in FIGS. 4A and
4B, instead of abutting directly against the material from
which the needle guard 400 is made (e.g., plastic, elas-
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tomer, or TPE), the change in profile 402 may be made
to at least partially abut the insert 404, which can be made
from a metal, such as a stainless steel sleeve or tube.
The metal-to-metal contact between the change in profile
402 and the metal insert 404 increases the pulling force
required to pull the change in profile 402 through the bore
207 during use. In another embodiment instead of a metal
insert, the insert may be made from a harder plastic ma-
terial than the base material used to form the tip protector.
By incorporating an insert 404 to the bore 207 of the tip
protector 300, the detachment force can be made to in-
crease by at least 100% over an opening made from a
plastic, elastomer, or TPE material.
[0037] In one example, a detachment force to separate
a needle from a polycarbonate tip protector has been
found to be around 5 Newtons (N). Whereas with a me-
tallic tip protector, separation is more difficult and a de-
tachment force of about 20N or more, such as 30N, has
been found to be achievable. Thus, a feature of the
present device and method is a safety IVC comprising a
needle hub, a catheter hub, and a tip protector made from
a first material having an insert aligned with a proximal
opening of the tip protector made from a second stronger
material. Wherein a detachment force to separate the
needle from the tip protector is at least 100% greater than
a comparable safety IVC having a tip protector made only
from the first material. For example, the detachment force
can be 200%, 300%, or 400% greater than the compa-
rable safety IVC having a tip protector made only from
the first material. In a specific example, the detachment
force is about 600% greater than a comparable safety
IVC having a tip protector made only from the first mate-
rial. Thus, an opening on the proximal wall or base section
205 of the tip protector may be enlarged easier by the
change in profile located on the needle than for the open-
ing of the insert element, which translates to greater de-
tachment force.
[0038] Thus, an aspect of the present safety IVC and
method is a multi-piece tip protector made from a first
material, such as an elastomer or TPE material, located
at least partially within a catheter hub. Wherein an insert
comprising an insert bore made from a second material
is coupled to a proximal wall of the tip protector to form
a multi-piece tip protector and to increase the detachment
force of the multi-piece tip protector and a needle com-
prising a change in profile compared to similar safety
IVCs where no insert is incorporated. In a particular em-
bodiment, the insert is a metallic plate or sheet. The cou-
pling may be mechanical, co-molding or insert-molding,
or bonding, such by adhesive or laser. In another em-
bodiment, the insert is a metal sleeve or tube. In yet an-
other embodiment, the insert increases the force required
to pivot the needle, unintentionally or otherwise, relative
to a bore of the proximal wall compared to the same safety
IVCs without the insert. The insert comprises a bore or
an opening that is aligned with the bore or opening of the
needle guard. As previously described, the insert may
be a plate or a sleeve and may be co-molded or insert

molded with the needle guard or attached to an external
surface of the needle guard.
[0039] A further aspect of the present device and meth-
od is a safety IVC comprising a tip protector made from
a first material, such as an elastomer or a TPE, and hav-
ing a proximal wall comprising an opening defining a bore
and two arms extending distally of the proximal wall with
one of the arms comprising an angled end section con-
figured for covering a distal end of the other arm in a
protective position; and wherein an insert made from a
second material comprising an opening is aligned with
the opening of the proximal wall. A further feature of safe-
ty IVC is a shield member made from a third material,
which is different from the first material, coupled to the
angled end section. In one example, the second material
is the same as the third material. In still yet another ex-
ample, the angled end section is both longer and wider
than the distal end of the other arm.
[0040] Advantageously, use of the metal insert 404 to
increase the pulling force allows for a reduction of the
size of the change in profile 402. For example, when the
change in profile is a crimp, the extent of crimping may
be reduced when the change in profile is pulled against
a base portion 205 of a non-metallic needle guard having
an insert 404. This allows for the use of a more conven-
tional catheter tube and fastening bush 203 (FIG. 2) used
to affix the catheter tube to the catheter hub compared
to a similar needle size used with a non-metallic needle
guard without an insert. In other words, if an insert is not
incorporated, a larger crimp may be required to prevent
separation from the opening of the needle guard, which
in turn requires a relative larger catheter tube to accom-
modate the larger crimp. Thus, by incorporating an insert,
the needle crimp may be made to industry standard with-
out having to over crimp the needle in an attempt to in-
crease the detachment force, which requires a corre-
sponding oversized catheter tube and fastening bush 203
to accommodate an otherwise enlarged crimp. Moreo-
ver, since the change in profile can be made smaller when
used with a needle guard having an insert, the internal
profile of the needle for enabling adequate fluid flow,
which can decrease due to over crimping, can remain
relatively large. Similarly, in embodiments in which the
change in profile is made by adding material to the nee-
dle, the amount of material added to the needle to create
the change in profile may also be reduced. Patients can
benefit from the present design, which is configured to
permit optimum crimping size and detachment force with-
out having to oversize the needle and the catheter tube,
which can lead to more painful venipuncture procedures.
Said differently, the present device and method permit a
relatively smaller needle size to be used compared to a
similar safety IVC having a needle that is otherwise over
crimped to work with a needle guard made from an elas-
tomer or TPE without an insert.
[0041] Referring again to FIG. 4A, a tip holding space
70 is defined by an area behind the angled end section
214, the free end or cantilevered end 212 of the second
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arm 208, and the extent of travel when the needle 202
pivots side-to-side to move in and out from the plane
defined by FIG. 4A. By sizing the angled end section with
an appropriate length and width, the needle tip and the
bevel section of the needle tip is retained within the tip
holding space 70 regardless whether the needle pivots
or rotates within the bore 207 and with or without an insert
404.
[0042] FIG. 5 is a side view of a needle guard 500 pro-
vided in accordance with another embodiment of the
present assembly and method. As shown, the first arm
502 and the second arm 504 may each be made either
completely or partially of a metal material. For example,
the first arm 502 of the needle guard 500 may be made
from a metal material but not the second arm, which may
be made from a plastic, an elsastomer, or a TPE. The
metallic first arm 502 may be coupled to the second arm
504 of the needle guard 500 using known prior art means,
such as by insert-molding, welding or by adhesive. In
some embodiments, the metal first arm 502 is attached
to a base portion 506 of the needle guard 500. In the
embodiment shown, the base portion 506 is made from
the same material as the second arm 504. In other em-
bodiments, the base portion 506 is made from a metal
material. The base portion 506 of the various embodi-
ments includes a bore 207 extending therethrough in the
axial direction for receiving the needle 202. The base
portion 506 further has proximally 60 and distally 62 fac-
ing wall surfaces.
[0043] In one embodiment, the first arm 502 may be
formed from a strip of sheet metal having spring-like prop-
erties. In this embodiment, the first arm 502 includes a
base section 508 and a deflectable section 510. The base
section 508 is coupled to the base portion 506. In one
embodiment, the base section 508 of the first arm 502
lies against an outer surface of the base portion 506. The
base section 508 of the first arm 502 may be secured to
the base portion 506 using conventional methods, such
as by adhesive, welding or insert-molding.
[0044] In an alternative embodiment shown in FIG. 6,
a proximal face 602 may be created by bending a portion
of the base section 508 of the first arm 502 around the
base portion 506 of the needle guard to lie against the
proximal outer surface 60 of the base portion 506. In this
embodiment, the bottom face 602 defines a hole that lies
concentrically with the bore 207 to allow the needle 202
to be inserted therethrough. The bottom face 602 is con-
figured to increase the pulling force required to pull the
change in profile 402 completely through the bore 207
during use, i.e., the detachment force. In another embod-
iment, the bottom face 602 is insert-molded to the needle
guard and is positioned internally of the base portion 506
or on the distal wall surface of the base portion. Option-
ally, the base portion 506 also includes an insert 404 in
addition to the bottom face 602.
[0045] Referring again to FIG. 5, the deflectable sec-
tion 510 of the first arm 502 includes a distal angled end
section 512. The angled end section 512 is angled in-

wards, towards the second arm 504. The angled end
section 512 may have a length that extends over at least
a fraction of a percent to over 100% of the second arm
504. In one embodiment, the angled end section 512 may
have a generally V-shape with the peak of the V pointing
in the axial direction and the free leg of the V extending
in the direction of the second arm 504.
[0046] In one embodiment, one or more rib members
514 may be added to the first arm 502. The rib members
514 are provided on the first arm 502 to add strength to
the arm. To provide the added strength, the rib members
514 may extend axially along the entire length of the first
arm 502 or may extend only along a portion of the first
arm 502. For example, a rib member may extend sub-
stantially along only the axial length of the deflectable
section 510. When the deflectable section 510 of the first
arm 502 is biased away from the second arm 504, the
rib member 514a increases the amount of resistance with
which the first arm resists the biasing. Thus, when the
biasing is removed, the deflectable section 510 of the
first arm 502 is more quickly and reliably moved back to
the protected positioned. In addition, once in the protect-
ed position, the stiffening of the first arm 502 by the rib
member 514a makes it more difficult to inadvertently de-
flect the deflectable section 510 of first arm 502.
[0047] In one embodiment, the needle guard 500 may
include one or a pair of flaps 516. The flaps 516 may be
included as an extension of the first arm 502 that are bent
90 degrees or more towards the open area 520. The flaps
516 extend from the first arm 502 into an open area 520
defined in the open space between the first arm 502 and
the second arm 504. In this manner, the flaps 516 provide
a semi-closure to the open area 520, which helps to keep
the needle tip confined behind the angled end section
512.
[0048] Alternatively, or in addition to, the flaps 522 may
be positioned on the angled end section 512. The flaps
522 may be made as extensions of a top and bottom
surface of the angled end section 512. The flaps 516 and
522 may be formed integrally with the corresponding first
arm 502 and angled end section 512. The flaps may also
later be attached to the corresponding first arm 502 and
angled end section 512, such as by using an adhesive,
by welding the flaps thereto or by using other similarly
suitable attaching methods known in the art.
[0049] In embodiments in which the second arm 504
is made of a non-metal, metal or non-metal flaps 524
may be added to the second arm. The flaps 524 may be
added using adhesives or other similarly suitable attach-
ing methods known in the art. The second arm may be
made completely or partially out of metal.
[0050] In each embodiment, the flaps 516, 522 and
524 are dimensioned such that the needle tip is blocked
from exiting the open area 520 when the first and second
arms 502 and 504 are in the protected position. For ex-
ample, the flaps 516 and 524 may extend from each arm
into the open area 520 a distance up to or over the axial
centerline of the needle guard 500. In another example,
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the flaps 522 may extend from the angled end section
512 into the open area 520 a distance that causes the
flaps 522 to protrude over a portion of the needle 202.
[0051] The above description presents the best mode
contemplated for establishing a needle safety device and
associated methods and of the manner and process of
making and using it in such full, clear, concise, and exact
terms as to enable any person skilled in the art to which
it pertains to make and use this apparatus. This appara-
tus is, however, susceptible to modifications and alter-
nate constructions from that discussed above that are
fully equivalent. Consequently, this apparatus is not lim-
ited to the particular embodiments disclosed and certain
features disclosed for one embodiment may be incorpo-
rated in another embodiment provided their functions are
compatible. On the contrary, this apparatus covers all
modifications and alternate constructions coming within
the scope of the apparatus as generally expressed by
the following claims, which particularly point out and dis-
tinctly claim the subject matter of the apparatus. Further,
the embodiments illustratively disclosed herein suitably
may be practiced in the absence of any element, which
is not specifically disclosed herein.

Claims

1. A safety IV catheter assembly comprising:

a needle guard having a non-metallic base por-
tion (205) comprising a wall having a bore (207),
a bore length, a bore diameter, a proximally fac-
ing surface (60), and a distally facing surface
(62); and
a first arm (206) including a first free end (210)
and a second arm (208) including a second free
end (212) extending generally axially in a distal
direction from the base portion, the first free end
(210) extending beyond the second free end
(212) and including an angled end section (214)
that extends toward the second arm, the angled
end section comprising a first side edge, a sec-
ond side edge, a length, and a width;
an open area or open space or needle tip holding
space (50, 304) defined at least in part by the
base portion, the first arm, the second arm, and
the angled end section;
a needle (202) having a tip and a diameter, and
a change in profile (402) near the needle tip,
wherein the first arm (206) and the second arm
(208) are biased so as to move between a ready
position in which the angled end section (214)
abuts the needle (202) and a protected position
in which the needle tip is confined within an open
area or open space or tip holding space;
characterized in that
an insert (404) made from a metal is incorporat-
ed to the bore (207), wherein the change in pro-

file (402) abuts the insert (404) when the needle
is in the protected position
and in that
the length and width of the angled end section
(214) are larger than the needle diameter and
dimensioned so as to confine the needle tip with-
in the open area or open space or needle tip
holding space (50, 304) as the needle (202) piv-
ots and/or rotates within the bore (207) and in
that
the width is at least 125% greater than the di-
ameter of the needle and the length is at least
200% greater than the diameter of the needle.

2. The safety IV catheter assembly of Claim 1, wherein
the width is from about 150% to about 300% greater
than the diameter of the needle.

3. The safety IV catheter assembly of Claim 1 or 2,
wherein the needle tip is prevented from pivoting be-
yond the first side edge or the second side edge by
the cooperation between the length and width of the
angled distal end section, the bore length and the
bore diameter.

4. The safety IV catheter assembly of Claims 1 to 3,
wherein the insert is a cylindrical insert.

5. The safety IV catheter assembly of any of Claims 1
to 4, wherein the detachment force to separate the
needle from the tip protector is at least 600% greater
than a comparable safety IV catheter assembly hav-
ing a needle guard made only from the first material.

6. The safety IV catheter assembly of any of Claims 1
to 5, further comprising a tensioning member for bi-
asing the first arm and the second toward one an-
other.

7. The safety IV catheter assembly of any of Claims 1
to 6, further comprising a shield member made from
a different material than the non-metallic material of
the base portion located at the angled distal end sec-
tion.

8. The safety IV catheter assembly of any of Claims 1
to 7, wherein the length Ln is selected to cause the
angled end section 214 to protrude over a fraction
of the second free end 212, between over a fraction
to 100% of the second free end 212, when the first
and second arms 206 and 208 are in the protected
position.

Patentansprüche

1. Sicherheits-IV-Katheteranordnung aufweisend:
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einen Nadelschutz, der einen nichtmetallischen
Basisabschnitt (205) aufweist, aufweisend eine
Wand, die ein Loch (207), eine Lochlänge, einen
Lochdurchmesser, eine proximal gerichtete
Oberfläche (60) und eine distal gerichtete Ober-
fläche (62) aufweist; und
einen ersten Arm (206), der ein erstes freies En-
de (210) aufweist, und einen zweiten Arm (208),
der ein zweites freies Ende (212) aufweist, die
sich im Allgemeinen axial in einer distalen Rich-
tung vom Basisabschnitt erstrecken, wobei sich
das erste freie Ende (210) über das zweite freie
Ende (212) hinaus erstreckt und einen abgewin-
kelten Endabschnitt (214) aufweist, der sich in
Richtung des zweiten Arms erstreckt, wobei der
abgewinkelte Endabschnitt eine erste Seiten-
kante, eine zweite Seitenkante, eine Länge und
eine Breite aufweist;
einen offenen Bereich oder einen offenen Raum
oder einen Nadelspitzenhalteraum (50, 304),
der mindestens teilweise durch den Basisab-
schnitt, den ersten Arm, den zweiten Arm und
den abgewinkelten Endabschnitt definiert ist;
eine Nadel (202), die eine Spitze und einen
Durchmesser und eine Änderung eines Profils
(402) in der Nähe der Nadelspitze aufweist,
wobei der erste Arm (206) und der zweite Arm
(208) vorgespannt sind, um sich zwischen einer
Bereitschaftsposition, in der der abgewinkelte
Endabschnitt (214) an der Nadel (202) anliegt,
und einer geschützten Position, in der die Na-
delspitze innerhalb eines offenen Bereichs oder
eines offenen Raums oder eines Spitzenhalte-
raums eingeschlossen ist, zu bewegen;
dadurch gekennzeichnet, dass
ein Einsatz (404), der aus einem Metall herge-
stellt ist, in dem Loch (207) aufgenommen ist,
wobei die Änderung des Profils (402) am Einsatz
(404) anliegt, wenn sich die Nadel in der ge-
schützten Position befindet,
und dass
die Länge und die Breite des abgewinkelten En-
dabschnitts (214) größer als der Nadeldurch-
messer und bemessen sind, um die Nadelspitze
innerhalb des offenen Bereichs oder des offe-
nen Raums oder des Nadelspitzenhalteraums
(50, 304) einzuschließen, während die Nadel
(202) innerhalb des Lochs (207) schwenkt
und/oder sich dreht, und dass die Breite min-
destens 125 % größer als der Durchmesser der
Nadel ist und die Länge mindestens 200 % grö-
ßer als der Durchmesser der Nadel ist.

2. Sicherheits-IV-Katheteranordnung nach Anspruch
1, wobei die Breite von etwa 150 % bis etwa 300 %
größer als der Durchmesser der Nadel ist.

3. Sicherheits-IV-Katheteranordnung nach Anspruch 1

oder 2, wobei verhindert wird, dass die Nadelspitze
durch das Zusammenwirken der Länge und der Brei-
te des abgewinkelten distalen Endabschnitts, der
Lochlänge und des Lochdurchmessers über die ers-
te Seitenkante oder die zweite Seitenkante hinaus
schwenkt.

4. Sicherheits-IV-Katheteranordnung nach einem der
Ansprüche 1 bis 3, wobei es sich bei dem Einsatz
um einen zylindrischen Einsatz handelt.

5. Sicherheits-IV-Katheteranordnung nach einem der
Ansprüche 1 bis 4, wobei die Ablösekraft, um die
Nadel vom Spitzenschutz zu trennen, mindestens
600 % größer als bei einer vergleichbaren Sicher-
heits-IV-Katheteranordnung ist, die einen Nadel-
schutz aufweist, der nur aus dem ersten Material her-
gestellt ist.

6. Sicherheits-IV-Katheteranordnung nach einem der
Ansprüche 1 bis 5, ferner aufweisend ein Spanne-
lement zum Vorspannen des ersten Arms und des
zweiten zueinander.

7. Sicherheits-IV-Katheteranordnung nach einem der
Ansprüche 1 bis 6, ferner aufweisend ein Abschir-
melement, das aus einem anderen Material als dem
nichtmetallischen Material des Basisabschnitts her-
gestellt ist, der sich am abgewinkelten distalen En-
dabschnitt befindet.

8. Sicherheits-IV-Katheteranordnung nach einem der
Ansprüche 1 bis 7, wobei die Länge Ln ausgewählt
ist, um zu bewirken, dass der abgewinkelte En-
dabschnitt 214, über einen Anteil des zweiten freien
Endes 212 zwischen über einem Anteil bis 100 %
des zweiten freien Endes 212 hervorsteht, wenn sich
der erste und der zweite Arm 206 und 208 in der
geschützten Position befinden.

Revendications

1. Ensemble cathéter intraveineux (IV) de sécurité
comprenant :

une protection d’aiguille comportant une partie
de base (205) non métallique comprenant une
paroi comportant un alésage (207), une lon-
gueur d’alésage, un diamètre d’alésage, une
surface à orientation proximale (60) et une sur-
face à orientation distale (62) ; et
un premier bras (206) comprenant une première
extrémité libre (210) et un second bras (208)
comportant une seconde extrémité libre (212)
s’étendant globalement de manière axiale dans
une direction distale à partir de la partie de base,
la première extrémité libre (210) s’étendant au-
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delà la seconde extrémité libre (212) et compre-
nant une section d’extrémité (214) coudée, la-
quelle s’étend vers le second bras, la section
d’extrémité coudée comprenant un premier bord
latéral, un second bord latéral, une longueur et
une largeur ;
une zone ouverte ou un espace ouvert ou un
espace de maintien de pointe d’aiguille (50, 304)
défini au moins partiellement par la partie de ba-
se, le premier bras, le second bras et la section
d’extrémité coudée ;
une aiguille (202) comportant une pointe et un
diamètre, et un changement de profil (402) près
de la pointe d’aiguille, dans lequel le premier
bras (206) et le second bras (208) sont sollicités
de manière à se déplacer entre une position prê-
te dans laquelle la section d’extrémité (214) cou-
dée vient en butée contre l’aiguille (202) et une
position protégée dans laquelle la pointe
d’aiguille est confinée dans une zone ouverte
ou un espace ouvert ou un espace de maintien
de pointe ;
caractérisé en ce qu’un insert (404) en métal
est incorporé à l’alésage (207), dans lequel le
changement de profil (402) vient en butée contre
l’insert (404) lorsque l’aiguille est dans la posi-
tion protégée, et que la longueur et la largeur de
la section d’extrémité (214) coudée sont supé-
rieures au diamètre d’aiguille et dimensionnées
de manière à confiner la pointe d’aiguille dans
la zone ouverte ou l’espace ouvert ou l’espace
de maintien de pointe d’aiguille (50, 304) lorsque
l’aiguille (202) pivote et/ou tourne à l’intérieur de
l’alésage (207), et que la largeur est d’au moins
125 % supérieure au diamètre de l’aiguille et la
longueur est d’au moins 200 % supérieure au
diamètre de l’aiguille.

2. Ensemble cathéter IV de sécurité selon la revendi-
cation 1, dans lequel la largeur est d’environ 150 %
à environ 300 % supérieure au diamètre de l’aiguille.

3. Ensemble cathéter IV de sécurité selon la revendi-
cation 1 ou 2, dans lequel la pointe d’aiguille est em-
pêchée de pivoter au-delà du premier bord latéral
ou du second bord latéral par la coopération entre
la longueur et la largeur de la section d’extrémité
distale coudée, la longueur d’alésage et le diamètre
d’alésage.

4. Ensemble cathéter IV de sécurité selon les revendi-
cations 1 à 3, dans lequel l’insert est un insert cylin-
drique.

5. Ensemble cathéter IV de sécurité selon l’une quel-
conque des revendications 1 à 4, dans lequel la force
de détachement permettant de séparer l’aiguille du
protecteur de pointe est d’au moins 600 % supérieu-

re à un ensemble cathéter IV de sécurité comparable
comportant une protection d’aiguille fabriquée uni-
quement à partir de la première matière.

6. Ensemble cathéter IV de sécurité selon l’une quel-
conque des revendications 1 à 5, comprenant en
outre un élément de tension destiné à la sollicitation
du premier bras et du second bras l’un vers l’autre.

7. Ensemble cathéter IV de sécurité selon l’une quel-
conque des revendications 1 à 6, comprenant en
outre un élément de protection fabriqué à partir d’une
matière différente de la matière non métallique de la
partie de base située au niveau de la section d’ex-
trémité distale coudée.

8. Ensemble cathéter IV de sécurité selon l’une quel-
conque des revendications 1 à 7, dans lequel la lon-
gueur Ln est choisie pour amener la section d’extré-
mité (214) coudée à faire saillie sur une fraction de
la seconde extrémité libre (212), entre plus d’une
fraction et 100 % de la seconde extrémité libre (212),
lorsque les premier et second bras (206, 208) sont
dans la position protégée.
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