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Meedlz Uapture Safety Interlock for Catheter

RELATED APPLICATHINS

HIO0E] This application claims the benefit of, and for the United States, isa
continuation-in-part of, International Patent Application Mo, PCT/US20: 5026534, filed
Aprit 17, 2015, International Patent Application No. POTAUS01 5026536, fled April
17, 2013, and International Patent Application No, PCT/US201 5026542, filed Apsil 17,

215, all of which are hereby incorporated by reference in their entirsty,

FIELD

JOG0RT Yarious exemplary embodiments of the invention relate to catheters.
BACKGROUND

FO003] Catheter assemblies are used o place 3 catheter properly into the vascular

system of a patient. Once in place, cathetors such as inlravenous catheters may be used to
infuge flusds inchuding normal saline, medicinal compounds, and/or nutritions!
compositions infe a patient in need of such reatment. Cathelers additionally snable the
remnoval of fluids from the clrelatory sysiem and monitoring of conditions within the

vascular sysiem of the patient.

SUMMARY OF THE BIVENTION

I04] it is an aspect of the present invention io provide a catheter assembly in
which z flexible needle shield advantageously provides improved needle protection ina
simpie design and reduces nesdle drag when the needle is withdrawn. The nesdle shicld
advantageously retaing and reduces movement of an inner member during operation. The
inner member is also retained in an outer member 1o sdvantageously prevent the two
components from separating after use. These and other advaniages are described in the

smbodimends below,
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0068} The foregoing andfor sther aspects of the present invention can be
achieved by providing a catheter assembly comprising 2 flexible catheter, 3 needle having
a sharp distal tip, the needie disposed in the flexible catheter and moving from a first
position that exposes the needle to a second position, an outer mermber that is configured
o engage and disengage a catheter hub, an inner momber movably disposed in the outer
member, and & needle shield for shielding at least a distal end of the needle when the
needle is in the second position and the needle passing through the nevdle shicld in the

First position,

[B006] ‘The foregoing anddor other aspects of the present invention can also be
achieved by providing a mathod of operating a catheter assembly comprising disposing a
needle having a sharp distal tip in 2 flexible catheter and in a first position, retracting the
needie from a catheter hub and through the flexible catheter and through 3 needie shield,
shiclding at least the distal tip of the needle by the neadle shicld and in an inner member
via 2 second position, and moving the needie shicld and an outer member whan retracting

the needle io the second position.

[OO0T]  Additions] and/or other aspeets and advantages of the present invention will
be set forth in the description that fellows, or will be apparent from the deseription, or

may be lzarned by practice of the invention,

BRIEF DESCURIPTION OF THE DRAWINGS

[OO0B]  The above aspects and festurss of the present invention will be mors apparent
from the description for the exemplary embodiments of the present invention taken with
reference to the accompanying drawings, in which:

{008l FIG | is a perspective view of an exemplary catheter with a needle cover
attached;

H00L0]  FIG. 2 is a perspoctive view of the catheter of FIG. | with the needie cover

rernoved;
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FMPLAY  FIG. 3 is a perspeetive view of an exsmplary side-port catheter and nesdle
Cover;

HHERIZ]  FIG. 4 s a sectional, side view of the catheter of FIG, 1

F33Y  FIG. 5 is a sectional, side view of the catheter of FIG, 3;

e3i4]  FiQ 6 is an exploded, perspective view of an exemplary needle, needle shield,
and neadle hub;

HHREIB] FIGS. TA-D are pergpective views of the outer sleeve of the exemplary needis
shigid of FIG. &

RIEl  FiG 7E is g top view of the outer skeeve of FIG. 6;

{17} FIG. 7F is a right side of the outer sleeve of FEG. 6;

RREB]  FIG 70 s o bottom view of the outer sleeve of FHG. 6

[B019]  FiG. 7H is a front view of the outer sleeve of FHG. &

[GO20]  FUG. 71 is a rear view of the outer sleeve of FIGL &

[BO2E]  FIG 7) is o left side view of the ouler sleeve of FIG, 6;

[B022]  FIG. BA is a perspective view of the needle shield connected to the catheter
hub;

[O023]  FIG. 88 is g wop view of the needle shield connected o the cathsier hub;
3024 FIGS. 9A-D are porspective views of the inper sleeve of the exemplary needie
shield of FIG. %;

{0251 FIG. 9E is a top view of the inner slesve of FIG. §;

00261 FIG. 9F is a night side view of the Inner sleeve of FIG. &

0027 FIG. 940 is a bottm view of the inner sleeve of FIG. §;

JGORE] FIG. 9H is o front view of the inner sleeve of FIG, &,

029 FIG, 91 s g rear view of the inner slesve of FIG, &;

00307 FIGK. 10A-D are perspective views of the olip of the exemplary needle shield
of FIG. §;

FBO3IY FIG 10F s o right side view of the olip of FIG, &
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[O032]  FiG. 1OF is a front view of the olip of FIG. 6,

00337 FIG. 100 is o lef side view of the clip of FIG, 6;

[B034]  FIG 10H is o top view of the clip of FIG. 6;

[O038]  FIG. 1081 s g bottom view of the olip of FKG. 6;

{30367 FIG. 11 is o sectional, side view of the examplary needle shield of FIG. 6;
IB037T  FIG. 12 is 3 sectional, lop view of the exemplory needie shield of FIG. 6
038 FIG. 13 is o sectioml, side view of snother exemplary needie shield connected
to & catheter hub with an introducer needie extending into the catheter hub;

0039]  FIG. 14 is 2 sectional, side view of the exemplary needie shield of FIG, 13
with the noedie withdrawn into the nesdle shisld:

0040]  FIG. 15 is 3 sectional, side view of the exemplary needle shisld of FIG. 13
with the inner sleave withdrawn from the catheter hub and into the owter sleeve;
{0041)  FIG. 16 is g sectional, side view of the exemplary nesdle shisld of FIG. 13
with the needle shield being removed from the catheter hulby;

00421 FIGS. 17A-C iHlustrates another exemplary embadiment of a needle shigld
being connecied, and then removed from, 8 catheter hab;

fO0343]  FiG. 18 Hiusirates another exeroplary embodiment of 2 needle shield
connected to g catheter huly

{00441 FIG. 19 iHustrates another exemplary embodiment of 2 needie shicld
vonnected to o catheter hub;

DOGB]  FIG. 20 illustrates another sxemplary embodiment of a needle shisld removed
from a catheter huls

0046]  FIG, 21 A illusirates another exemplary embodiment of 2 needle shield
connecied (o a catheter hub;

047 FIG. 218 is an enlarged view of FIG, 21A showing the engagement of the

cuter sleeve and inner slesve with the catheter hub;
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FHBS8]  FIG. 224 s o sectional, side view of another exemplary embodiment of a
needie shield connected (o g catheler hub;

KHIGS]  FIG 228 is the needle shield and catheter hub of FIG. 224 with the needle
draws into the onter slegve;

OS0]  FiG 220 is the needle shield of FHG. 224 separated from the catheter hub;
[O081]  FIG. 23A is s sectional, side view of another exemplary embodiment of a
needle shield connecied to a catheder hub;

[R083T  FIG. 23B is the needle shield of FIG. 234 with the inner sleeve withdrawn
from the catheler hub and o biasing member disengaging the catch;

053 FIGS. 24A-D are perspective views of an exemplary inner sleeve with an
integral clip;

[G084]  FIG. 24E is 9 top view of the inner sleeve with an integral clip shows in FIG.
244,

[OOBSB]  FIG. 24F s a right side view of the inner sleeve with an inlegrs) clip shown in
Fir. 244A;

[B086]  FIG 240G is g front view of the inner sleeve with an integral olip shown in
FHI. 244,

IGOBTL  FiG. 24H is a rear view of the inner sleeve with an integral clip shown in FIG.
244;

ID088]  FIG. 241 iz o boltom view of the inner sleeve with an integrad clip shown in
FIG. 244,

[OOBS]  FIG. 254 is an exploded, perspective view of an exemplary catheter having »
needle shield and a spring-return blood control actuator and septumy,

FOOB0]  FiG. 258 is a perspective view of the septum of FIG, 234,

MG E]  FIG, 26A is g sectional, side view of the catheter pf FIGL 234,

IGO6R]  FIG. 268 s a sectional, side view of the catheter of FIG. 364 with the needle

removad:
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HBG3]  FIG. 260 is a sectional, side view of the cathetor of FIG, 268 with a male
Luer connector inserted into the cotheter hulby

064]  FIG. 26D is a sectonal, side view of the cotheter of FIG. 260 with the Luer
connector pushing the actuator through the septum;

{0085]  FIG. 26E is a sectional, side view of the catheter of FIG. 260 with the male
Luer connector being withdrawn from the catheier bub;

{0066]  FIG. 26F is a sectional, side view of the catheter of FIG. 26 with the male
Luer connector withdeawn fom the catheter huly

{QOBTF]  FIG. 27 illustrates g right side view of another sxemplary embodiment of an
actusion

fO068]  FIG. 284 illustraies a cross sectional view of the actusior of FIG. 27 in a
catheter hub assembly;

FOO6R]  FUG. 248 tllustrates the cross sectionsd view of the catheter hub assembly of
Fi(3. 28A when piercing a sepiuny,

[OOT0]  FIG. 280 Hlustrates a lefl perspective cross sectional view of the catheter hub
assembly of FIG, 284 when picrcing a septum;

[GOTFE]  FIG. 29A sHhustrates a cross sectional view of ancther exemplary embodiment
of o catheter hub assembly;

[OO72]  FIG. 298 itlustrates the cross sectional view of the catheter hub assembiy of
FIG. 29A when plercing a septum, and

IBO73] FIG. 200 iHlustrates a left perspective oross sectional view of the catheter hub
sasernbly of FIG. 294 when piercing 3 septum.

00741 FIG. 30 itustrates o right perspective cross sectional view of another
embodiment of a catheter hub and 2 needle shield assembly;

[GOTBT  FIG. 31 illustrates g cross sectionad top view of the catheter hub and the
needle shield assembly of Figure 30 in o first necdle position with the needle shield

assembly engaged to the catheter huby

e § e
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[BO76]  FIG. 32 illustraies a side cross sectional view of the catheter hub and the
needie shisld assembly of Figure 30 in the frst needie position with the needie shield
sssembly engaged to the catheter hub;

OOT7]  FIG 33 slustrates o right perspective cross sectional view of the catheter hub
and the needle shield assembly of Figure 30 in 3 sevond needle position with the needle
shield assembly engaped o the catheter hub;

IOGT8]  FIG. 34 sllustrates 8 cross sectional right perspective view of the catheter hub
and the needle shield assembly of Figure 3¢ in the second needle position with the nesdle
shicld assembly disengaging the catheter hub; and

[a0re)  FIG. 35 itustrates a cross sectional top view of the catheter hub and the
needle shicld assembly of Figure 30 in the second needle position with the needle shisld

sssembly disengaged from the cathster bub,

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

R0BGT A catheter 10, as Hlustrated in FHGS. 146, includes 3 hollow meial introducer
needie 12, o catheter hub 14, 2 needie hub 16, 3 needle cover 18, and 3 needie shield 24,
The needle cover {8 initially covers the needlie 12 and at least a portion of the catheter
hub 14, The needie covar 18 can connect io the catheler hub 14 or o the ssedle hub 16
The needle 12 has a sharpenad distal end and initially extends through the needle shield
28 and the catheter hub 14, A flexible catheter tube 22 exiends from the disial end of the
catheler bub 14, with the introducer needle 12 passing through the catheter wbe 22
imitially, the needie 12 is exposed {first position, for cxample) and s inseried into g
patient’s vein, The catheler tube 22 is pushed along the nesdie 12 and into the vein
following the needle 12, After the catheter tube 22 is inserted, the needie 12 is removed

from the patient’s vein and the catheter hub 14, The needle shield 28 encloses the sharp

W?M
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distal tip of the needle 12 and provides protection from belng stuck by the needie 12
during and after the necdie’s retraction Fom the catheter hub 14, The needle shield 20
can be used with a variety of different catheters, including stendard catheter hubs 14 as
shown fn FIGS. 2 and 4 and side-port catheter hubs 24 as shown in FIGS. 3 and 5.
F0081]  In accordance with various exemplary embodiments, the nesdiz shield 20
includes an outer mermber 26, an inner member 28, and o resitiont olip 30, The outer and
inner marmbers 26, 28 are preforably in the form of sleeves. The outer sleeve 26 connecis
i the catheter hub 14 and surmounds the inner slesve 28, and the clip 38, The inner
sleeve 28 i positioned in the ouwler slesve 26 and is moveable in the axial direstion
relative to the outer sleeve 26, The clip 38 is conneeted (o, and axially moveable with,
the inner sleeve 28, The ouler sleeve 26, inner sleeve 28, and clip 30 may be formed
from a melal, elastomer, polymer, or composite material. Tn various exemplary
embodiments, the outer sleeve 26 and the inner sleeve 28 are molded from a polymer
material and the clip 30 is formed from 3 thin plece of resilient metal, such g5 stainless
steel. The clip in the various embodiments disclosed can act as an exemplary noedle
protection member. The features of the exemplary embodiments of FIGS. 1-6 may be
combined with features of the other exemplary embodiments disclosed herein as
appropriste,

{0082} Inaccordance with the exemplary embodiments depicied in FIGS, TA-7L, the
guter sleeve 26 includes an outer surface 32, an inner surface 34, o proximal opening 36,
and o distal opening 38, The outer surface 32 has an ociagonal configuration with eight
planar sides, although other curvilinesr snd/or rectilinear shapas may be used. The inner
surface 34 has 9 planar top wall and 2 planar bottom wall connected by & pair of curved
sides. The inner surface 34 defines o cavity for receiving the inner sleeve 28, The
introducer needle 12 tutially extends through the proximal and distal openings. A slo1 40
exiends through a wall of the cuter sleeve 26, The size, shape, and configuration of the

suter slesve may vary depending on space requirements and the type of catheter hub 14

~ §
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HOOB83] A caich 42 extends from the outer surface to engage or interlock with a
protrusion 44 on the catheter hub 14 ag best shown in FIGS, 8A-88. This engagement
takes place prior to the needle 12 being enclosed by the clip 34, In various exemplary
embodiments the caich 42 may be configured 1o engage any type of feature on the
catheter bub 14, including a groove, slot, or hole, Modification of the caich 42 may be
dependent on the configuration of the catheter hub 14, In the exemplary embodiment,
the catheter hub protrusion 44 is 8 Luer receiving thread, for example s LUER-LOKR
sivie of thread.

[B0841  The cateh 42 has a front edge, a back edge, and o pair of side edpes. An
opening or depression is formed between the front edge and the back edge 1o receive the
catheter hub protrusion 44, The opening allows the catch 42 w be formed with a
clearanve approximately equal in, or slightly greater than the height of the projection 44,
atlowing the catch 42 1o engage the front, back, andior sides of the Luer thread projection
44 whils minimizing the smount of maeterial and space needed. In various exemplary
embodiments, the opening may be omitted. The caich 42 resists premature releass of the
nesdie shield 20 from the cotheter bub 14 The features of the exemplary embodiments
of FH35. TA-BE may be combined with features of the other exemplary cmbodiments
disclosed herein as appropriste.

IGO8EY  In accordance with the exemplary embodiments depicied in FHGS. 3A-9, the
inner sleeve 28 ncludes 2 base 46, o distal side 48, and a proximal side 50, A resilient
leg 32 and 2 foot 54 exiond from an outer surfice of the base 46, The resilient leg 52 and
the foot 34 engage the slot 48 in the outer sleeve 26, One or more olip retainers 536
extend from an inner surfaee of the base 46, The clip 30 is positioned between the olip
retainers 36 ond the proximal side 58, An opposing member 58 exiends from the disial
side 48 in the distal directdon. The opposing member 58 is configured to be inserted into
the catheter hub 14 when the needie 12 is in the exposed position {first position, for

example). I the exemnplary embodiment shown in FIG 9A-91 the opposing member is &
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tubular member. The proximal side 50, distal side 48, and opposing member 58 each has
an opening for receiving the introducer necdle 12 The size, shape, and configuration of
the inner sleeve 28 may vary depending on space requiraments and the type of catheter
hub 14, and outer sleeve 26,

[ODBS]  In an alternate embodiment of the inner sleeve 18, o bridge member (not
shown) can be incorporated 1o improve the strength of the inner slesve 18, Specifically,
the top surface of the distal side 48 and the top surface of the proximal sids 30 can be
vonnected by a solid member having a similar longth of the base 46, The inner slesve 1§
can be manufactured by Injection molding, for example.

[B087]  In ancther aliemate embodiment, the foot 54 of the base 46 can be removed
ond the base 46 can be a solid member, According to this configuration, the inner sleeve
28 deforms in the outer slecve 26 to achisve appropriate retention. The inner and cuter
sieeves 28, 26 are appropriately sized 5o that the inner sleave 28 can also wrially move
mside and relative to the outer sleeve 26 upon spplving s predetermined force. If a force
less than the predetermined force is applied, the inner sleeve 28 does not move relative to
the outer sleeve 26, Such a configaration improves moldability and manufacturability of
the inner sleeve 28 and suter slesve 26, The features of the exemplary embodiments of
FHGS. 8A-81 may be combined with features of the other exemplary embodiments
disciosed herein as appropriate,

[0088] I sccordance with the exemplary embodiments depicied in FIGS. 1044101,
the resthient clip 30 includes a base 60 having an opening for receiving the needle 12, 2
first arm 62, and a second arm 64 extending from the base 60, The first arm 62 extends
further in the axial divection than the second arm 64, The first arm 62 has a first hook 66
aixd the second arm 64 has a second hook 68. A frst iab 70 is formad in the first arm 62
and a second 1ab 72 is formed in the second s 84, The features of the exemplary
erubodiments of FIGS. 10A- 101 may be combined with features of the other exemplary

embodimenis disclosed herein as appropriate,
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FOGRRT FUGS. 1) and 12 depict the exemplary smbodiment of the neediz shield 20 in
an ansembled condition. FHG. 11 shows the leg 52 and foot 54 of the inner sleeve 28
positioned in the slot 40 of the outer slzeve 26, The fowt 34 engages the slet 40 to rosist
axial movement of the inner slesve 28 with respect to the outer sleeve 26 post the point
where the foot 34 engages an sdge of the slot 40. The leg 32 and foot 34 can also be
formed on the outer sleeve 26 with the slot 40 formed on the inner sleeve 28, FIG. 12
shows the first and second clip tabs 70, 72 engaging a first shoulder 74 and a second
shoeulder 76 on the cuter slesve 26, The tabs 70, 72 help prevent the clip 30 and the inner
slesve 28 from uninientionally shiding inte the culer siceve 26, for cxample during
shipping. In the initial posttion, the introducer nesdle 12 bioses the first and second arms
62, 64 into an open position 5o that the tabs 78, 72 engage the outer sleeve 26

IB02Q]  FIGS. 13-16 depict another example embodiment of the neadie shisld 78 and
depict an example of the needle shield 20 in operation,  Initially, the introducer needle 12
passes through the ouler sleeve B, the inner sleeve B2, and the clip 84, The introducer
nesdle 12 bisses the clip 84 into an open position, so that the first and second hoolis are
resting along the needle shaft 12 In the sssembled position, the calch 36 enpages the
Luer thread 44 on the outer surface of the catheter hub 14 and the opposing member
gxtends into the proximal opening of the catheter hub 14, In order to remove the catch 86
from the catheier hub 14, the outer sleeve 86 of the shield 78 must be raised so that the
catch B can shide over the Luer thread 44, Raising the needie shield 78 relative to the
catheier hub 14, bowever, is initially prevenied by the opposing member 88 extending
into the catheter hub 14

IBO91]  As the needle 12 s withdrawn from the catheter hub 14, the tip of the needie
12 clears the first and second hooks causing the first and sscond arms to close and the
first and second hooks 1o surround the tp of the needie 12, Alter the Up of the needie 12
passes the first and second hooks and the first and second arms move inlo o closed

srientation, the iab 85 disengages the outer slesve 26 and the inner slecve 82 may be
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moved axially further into the outer sleeve 80, A second position can refer to the closed
position, whereas the first position can refer to any needie 12 position prior 1o enlering
the second position,

HHI92Y]  Ag the needle 12 is pulied further, the shall of the needle shides through the
peedie shield 78 until a deformation 80, for example 2 crimp or protrusion formed near
the distal end of the neadle 12 o increase its diameter, engages the ¢lip base as shown in
FIG, 14, The opening in the clip base is sized to sHow passage of the needle shafl, but
not the deformation 83, Thus, when the tip of the neadle 12 i3 in the closed position of
the clip 84, the deformation 91 s also enclosed by the clip 84,

{00931 Further movement of the needie 12 including the deformation 90 resulis in the
inmer slseve &2 belng drawn further into the ouler sleeve 80, removing the opposing
member 88 from the catheter hub 14 g5 shown in FIG, 13, Specifically, the inner sleeve
B2 moves relative o the outer sleeve 8O, When the opposing member 88 is withdrawn
from the catheler hub 14, the needle shield 78 can be moved radially relative to the
catheter hub 14, The catch 86 con then be lifted from the Luer theead profrusion 44 and
the needle shield 78, needle 12, and needie hub 16 can be separated from the catheter hub
14,

I0094]  In the exomplary embodiment shown in FIGE, 11 and 12, afier the needle
shicld 20 is removed, distal movement of the inner sleeve 28 relgtive to the outer sleave
26 in the axial direction can cause the foot 34 to engage the slet 40, resisting separation
of the inner sleeve 28 and the outer sleeve 26 and possible sxposure of the needle 12 tip,
The engagement of the necdle defeamation 80 and the clip base 60 prevents the needle 12
from being withdrawn from the nesdie shicld 20 in the proximal direction. The features
of the exemplary embodiments of FIGE. 11 and 12 may be combined with features of the
other exemplary embodiments disclosed herein av appropriate,

[O0%8]  The necdle shicld 78 depicted in FHES. 13-16 is similar to the needle shield 20
depicted in FIGS. 3-12. The outer sleseve BD of the needle shield in FIGS. 13-16 includes

o L2
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ong of move keyway grooves 92 extending from a rounded surfice. The keyway grooves
92 prevent roiation of the inner sleove 82 relative 1o the outer sleeve 80, The inner sleeve
82 includes a frusto-conical clip retoiner 94 wpering from the proximal end 1o the distal
spved. The sides of the clip retainer 94 are configured o abut the olip 84 when it is in the
closed orlentation.

{B0%6]  In various exemplary smbaodiments, the clip retainer 94 has a surface that
axierds g0 that one of the hooks rests on the ¢lip retainer 94 {not shown) throughout the
removal of the nesdle 12, In this configuration, only a single arm moves from the open
orieniation (o the closed orientation. The use of a single moving srm reduces friction on
the needle 12 and helps prevent binding during the needle’s withdrawal from the catheter
huby 14, In centain embodiments, the needle shichd is configured 1o use a clip with only a
single arm, although two arms are beneficial in corlain spplications o balance the clip
andd resist titing of the olip’s base relative tw the needle 12, The features of the
exemplary embodirsents of FIGS, 13-16 may be combingd with features of the other
exemplary embodiments disclosed herein as appropriate,

(G097 FIGS. 17A-17C depict another exemplary embodiment of the needle shicld 96
having an owter sleeve Y8 and a metal olip 160 with o single arm, omitting the inner
stzeve. The outer sleeve 98 has latch 107 acting a3 an opposing member. The laich 102
has z first arm extending from an inner surfice of the outer sleeve 98 and 5 second arm
hinged o the first arm, for example by o Hving hinge. The clip 100 includes 2 hook
having a tab {4 cxtending in the distal dircetion to abul the latch 102, The tab 104
andior the inseried neadle 12 may retain the latch 142 in the closed configuration, prevent
raddial movement of the needle shield 96 with respect to the catheter hub 14 and therefors
resist disengagement of the catch From the Luer thread,

098] As the needie 12 iz withdrawn inio the needle shicld 96, the clip 100 moves
into & closed position, disengaging the tab 1M from the latch 102 and sliowing the laich

102 to open as shown in FIG, 178, After the laich 102 is opened, the needle shisld 96
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can be disengaged from the catheter hub 14, as shown in FIG. 170, In the closed
position, the tads 104 may or may nol engage a bottom protrusion 135, preventing the
peedle 12 and metal clip 100 from exiting the needle shield 96 in the distal direction, The
engagement of the needie deformation 38 and the clip base prevents the needle 12 from
being withdrawn from the nesdle shicld 96 in the prodms! divection. The features of the
exsimplary embodiments of FIGE, 17A-17C may be combined with featres of the other
exemplary embodiments disclosed herein as appropriate.

G089 FIG. 18 depicts another exemplary embodiment of the needle shicld {08
having on outer sleeve 110 and o metal clip 112 with a single arm, omiiting the inner
sleeve, The chip 112 inchades a hook having g tab 114 extending in the distal divection @
act as the opposing member. The tab 114 engages an fover surface of the catheler hub 14
to vesist radial movement of the needic shicld 108 with respect (o the catheter hub 14, As
the needie 12 iy withdrawn into the needis shield 108, the arm moves into a closed
position, disengaging the b 14 from the ontheter hub. This allows the needic shield
108 {0 disengage the catheter hub 14, In the closed position, the book engages o boliom
protrusion |16, preventing the needle 12 and clip 112 from exiting the needle shield 108
in the distal direction. The engagement of the peedle deformation 90 and the clip buse
prevenis the needle 12 from being withdrawn from the needle shield 108 in the proximal
direction. The features of the sxemplary embodiments of FIG. 18 may be combined with
features of the other exemplary smbodiments disclosed hersin as appropriate,

OIGN  FIGS. 19 and 20 depict snother exemplary embodiment of the needls shield
18 having an outer sleeve 120 and 2 metal clip 122 with 3 first and second aom, omitling
the inner steeve. The first and second arms extend into the catheter hub 14 to engage an
mner surface of the catheter hub 14 and sot ag the opposing member, Astheneedle 124
withdrawn tato the needle shicld, the grms move into g closed position. In cerlain
embodiments, the closed pesition provides enough clesrance for the needie shield 11l o

be removed from the catheter hub 14, In aliemative embodiments, the needle 12
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sngaging the clip 122 moves the olip 122 inside of the outer slecve 120 50 that the firsy
and second arms are completely withdraws fom the catheter hub 14 before the needie
shield |18 can be disengaged.

IB0101] As shown in FIG, 20, a tab 124 may extend from one of the arms. The wb
124 is angled so that # can be moved proximally nto a slot 126 formed in the outer
sieeve 128, The angle of the b 124 engages a side of the slot 126 1w resist distal
movement of the olip 122 and needle 12 after the neadie shicld 118 has been removed
from the catheter hub 14, Engagement of the needls deformation 90 with the clip 122
prevenis the needle 12 from being removed from the needle shield 118 in the proximal
direction. The features of the exemplary embodiments of FIGS. 19 and 20 may be
combined with features of the other sxemplary smbodiments disclosed herein as
appropriate.

MR I02) FIGS. 214 and 218 depict another exemplary erabodiment of the needle
shicld 128 having ap outer slegve 130, an inner sleeve 132, and a olip 134 with a first and
second arm. The inner sleeve 132 extends into and abuls an ey surface of the catheter
hub 14, acting s the opposing member. As the needle 12 §s withdrawn inlo the neadls
shield 128, the anms move into 3 closed position and the clip 134 pulls the inner sleeve
132 out of the catheter bub 14 and into the outer sleeve 138, Disengagement of the inner
stegve 132 from the catheter hub 14 allows the needle shield 128 io be disengaged from
the catheter hub 14, The features of the exemplary embodiments of FIGE. 21A and 21B
may be combined with features of the other exemplary embodiments disclosed hereln as
appropriate,

DDI03] FIGS. 22A-22C depict another exemplary embodiment of the needie shicld
148 having an outer sleeve 150, an inner sleeve 152, and s olip 134, The clip 154 has o
first armn 156 and a second army 138, The first arm 156 15 moveable and includes 2 hook
that captures the needle 12 when it is drawn inio the inner sleeve 151 the appropriate

amount. A protrusion 160 extends from the inner sleeve 152 to receive the second arm
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158, The second arm 13¥ therefore does not engage the needle during His movement. In
this configuration, only the first arm 156 moves Fom the open orientation 1o the closed
grientation. The use of a single moving arm redueces Friction on the needle 12 and helps
prevent binding during the needle’s withdrawal froms the eatheter hub 14, The features of
the exemplary embodiments of FIGE, 22A-220 may be combined with features of the
other exemplary embodiments disclosed hersin as appropriate.

FO0104] FIGE. I3A-23B depict another exemplary embodiment of the needle shigld
{62 having an ouler sleeve 164, an inner sleeve 166, and a clip 168, The ouwer sleeve 164
includes a bissing member 170 that extends into and abuts the catheter hub 14, The
biasing member 1H) iz a resilient matenal, for example a spring materiad or other
elastiomere material that may be formed integrally with or connectied to the outer sleeve
164, In various exemplary embodiments, the biasing member 170 may be formed as part
of, or connected 1o, the clip 168, A housing 172 surrcunds the needle shicld 162,
Initially, the opposing member of the inner slecve 166, or clip 188, retains the bissing
member 170 in a compressed state. When the inner sleeve 166 18 drawn completely inte
ihe outer slecve 164, the biasing member 170 biases the outsr sleeve 164, assisting in
moving the catch 174 away from the Luer thread. The features of the exemplary
embodiments of FIGE, 234 and 238 may be combined with features of the other
exemplary embodiments disclosed herein as appropriate.

FOOIGE] FIGS. 24A-241 depict another exermplary cabodiment of an inner sleeve 176
having an integral or unitary clip. The inner sleeve 176 and clip combination may be
made from a single pizce of metal or plastic, or they may be made from separate pieges of
materiad that are inteprally molded together. The inner slesve 176 includes an opposing
member 80 exiending in a distal divection to enter the catheter hub {not shown) and an
outer member 82 extending in z distal direction 1o enter the outer siesve {not shown}.
The outer member 182 has a ceniral cylindrical portion with one or more radially

extending vibs. The olip portion of the inner sleeve 176 has a first arm 134 and a second

ow JH



WO 2016/168737 PCT/US2016/027942

anmn P36 extending from g distal wall 1BE. The first and second arms 184, 186 are
moveable between an open and closed orienation o receive and contain the tp of 2
nesdie (not shown). The features of the exemplary ernbodiments of FIGS. 24A-241 may
be combined with features of the other exemplary embodiments disclosed herein as
appropriale.
IB0L06] Any of the needle shields described above can be used in comnection with g

‘ mulii-use, Luer sctuated blood control catheter hub as depicied in FIGS, 254-26F. The
catheter includes a catheier hub 14 and a flexible catheter tube extending from the
catheier hub. A metal wedge 136 is positioned in the catheler hub 1o retain the catheter
tube, A septm 138 s positioned to control fluid flow through the catheter hub 14, As
best shown in FIG, 258, the septum EBS has oue or more resiliont openings or slits 140
designed to selectively prevent unwanied fluid flow through the septum 138 The septum
38 has three shits 140 forming three trigngular flaps that open when engaged by an
aviuaior 142, The septum 138 is made from an elastic material, for example silicone
rubber,
PO L107] The septurn 138 further includes a plurality of axial fiow channels 139, The
flow channels 139 arc disposed on an outer circumference of the septum 138, Eighi flow
channels 13% equidistant from each other are Hlustrated, although various quantities and
positions are contemplated, The flow channels 139 have an appropriate widih and depth
sor that when the septurn 138 15 not pierced, blood can enter and alr con eseape the distal
end of the septun 138 in the front portion of the catbeter bub. Al the same time, the flow
channels 139 are sized small enough to prevent the blood from exiting past the septum
138 {at least for some period of time). Such a configuration is possible becouse the
intermnolecular forces in the blood are grester than the intermolecular forces in air, The
sepiarn 138 shown in FIG. 258 may be used in any of the embodiments discussed herein,
{ther septum configurations may be used as would be understood by one of ardinary

gheill in the art
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OGI0E] An actuasior 142 and a biasing or retum member, for example a metal or
plastic comprassion sprinyg 144, are positioned in the catheter hub 4, The sctuator 142
engages the septum 138 io open the slits 140 and permit Huid flow through the catheter
hub 14, The biasing or return moember 44 is capable of returing the actuator (42w a
position that allows the resilient shits 148 to close, proventing flnid flow through the
catheter hub 14,

[B0GI09] The actustor 142 has an actustor barrel 143A survounding an intemnal passage
1438, The sctustor barrel 143 A is 2 substantially whalar member and the mtemsl
passage 1438 s substantinlly evlindrical. The whbolar member has one or more openings
143C & permit fluid fow through dnd around the aciuator barrel. A first end of the
actuator barrel has o noge with a chamfered outer surface 1o engage the septum. A frusto-
contcal section 1454 extends from the seeond end of the actuator barre! 1434, The
frusto-conioal section 1454 has one o more openings 1458 o permit fluid flow
therethrough, A cylindrical section 1430 extends from the frusto-conical section 145A to
engage a male Loer connector. One or more hooks having on angled front swrface and a
sot 147 extend from the sctuntor barrel 1434,

FOOLLY In the exemplary embodiment shown in FIGS. 25A-26F, the biasing or return
member is a spring 144, for example a helical compression spring with s distal end and a
proximal end. The spring 144 may be made from metal, plastic, an elastomer, or another
suttable resiliont material, The distal end of the spring 144 forms an interference fit with
the inner surface of the catheter hub 14, The interference it may be sufficient to retain
the spring 144, even during Ipading, or the distal end of the spring 144 may also abut the
septum 138, The proximal end of the spring 144 connects to the sctuator 142, for
sxample by fitling over 8 book and into the slot. In other embodiments 142, the actuator
142 and the biasing member 144 are combined to be o unitary structure, In various
exempiary embedimenis, the inner surface of the catheter hub 14 and/or the outer surface

of the actaator 142 andior biasing member 144 inchude undercuts, bumps, projections,
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tings, or sther suitable struciure to form a snap conngciion betwoen the cathotor hub 14
and between the biasing member 144, and the biasing member 144 and the actustor 142,
(00111} FIGS. 26A-26F depict the operation of the catheter hub 14 with the actuator
142 and bissing member 144, The introducer needle 12 initiolly exiends through the
actuator 142, the septum 138, the wedge 136, and the cotheter tube 22, Afier the
introducer nesdle 12 and the catheter tube 22 are msenied into 3 patient, the noedle 12 45
withdrawn, closing the septum 138, As the male Luer connecior 146 is inserted inlo the
catheter bub 14, the Luer connector 146 abuis and moves the actuator 142 in the distal
divection, compressing the spring 144. Further insertion of the Luer connector 146
moves the actuator 142 through the septum 138, opening the slits 140 and allowing fluid
to flow through the catheter hub 14,

IO0E12Y When the Luer connector 146 is removed, the spring 144 removes the actugtor
142 from the septum 138, closing the slits 140 snd preventing fuid from Howing
therethrough. This allows the catheter assembly io be reused through multiple Luer
connections, as opposed to 2 single use catheter where the sctuator 142 would remain in
the septuny 138 after a Luer connector is removed. However, a single-use catheter
without the actuator 142 andfor spring 144 can also be used with the needie shields
deseribed horein, The festures of the exemplary embodiments of FIGS. 25A4-26F may be
combined with features of the other exemplary embodiments disclosed herein as
appropriate,

113] FIG. 27 illusirates an exemplary embodiment of an sctustor 254, The actuator
254 con be used in any of the embodiments disclosed herein, The actuator 254 includes a
nose 258 that reduces friction when the actustor 254 penciraies Into a septum 238 of o
catheter hub assembly. The sctuator 234 further includes openings 255 that extend
through the actusior 254 in g direction perpendiculsr (o 8 centerling of the actustor 254,
For example, the actuator 254 can inchsde two rectangulor shaped openings 255, although

more or less are contemplated.
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IGO0 14] The sctustor 254 also includes a plurality of grooves 257 that eaiend axially
along the dista] portion of an outer surface of the sctuator 234 in o plane parallel to the
centerfine of the aciuator 254, For example, four grooves 257, substantially radially
eauidistant from gach other, con be present along an external surface of the distal portion
of the actugtor 254, slthough more or less grooves 257 are contemplated, The grooves
257 can be of varying depths into the sctuator 254, The grooves 257 are different from
the openings 255 becauss the grooves 2537 do not exiend complately through the
thickness of the actuator 254,

HBIOI LB The openings 255 and the grooves 237 advantageously provide increased ares
for the fluid o move inside the catheter hub ussembly. The increased area
advantageously allows for fluid Dushing and (o prevent coagulation of Buid in the
proximal and distal ends of the septum.  Additionsily, the openings 235 and the plurality
of grooves 237 sdvantageousty minimize the stagnation of fuid and allow for grester
mixing. The grooves 257 further prevent the septum from sealing on an owtside surface
of the actuator in operation. By not forming a sealing interfaee, the fuid is permitted 1o
lesk through the septum via the grooves 57 and provide additional flushing.

FBOLAG] FIG. 2BA iHustrates the sotuator 254 of FIG, 27 in the cathater hub assembly.
Similar to the smbodiments described above, the catheter bub asserbly further includes 8
catheter hub 214, 8 septn 238 and a bissing member 2536, As illustrated, the openings
255 and the grooves 257 of the actuator 254 provide more area for fuid flow inside the
catheter hub 214, thus schioving the advaniages described above,

F3I Y] FIGE. 288 and 280 ilustrate the catheter hub assembly when the biasing
member 236 s compressed and the actuator 234 plevces the septum 238, The cathater
hub assembly may be configured such that the openings 285 andior the grooves 237 of
the actuator 234 optionally plerce or penctrate the septum 238, In the embodiment
shown, the openings 235 in the actuator 234 do not penetrate the septum 238, However,

the grooves 257 in the sctustor 254 penetrate the sepiwm 238, This configumtion allows
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tor mersased fhdd fow from the proximal end to the distal end of the sepium 38 trough
the grooves 257, in addition 1 the advantages described above. Afler operation of the
catheter assembly is complets, the actustor 254 is retracted from the septum 238 via the
force exeried by the biasing member 238, The cathseter assembly is configured for
muliiple uses upon depression of the achualor 254, The features described In this
embodinent, such ag the actuator, can be used in combination with the features deseribed
throughout this application,

[COL 18] FIG. 29A illusiraies another embodiment of an sctuator 364 in a catheter hub
assembly. The catheter hub assembly imcludes a catheter hub 362 having a side port 368,
The side port 368 provides secondary access to the fluid Sow in the catheter hub 362,
The inferszction of the main bore of the catheter hub 362 and the side port 368 includes a
steave 372, The sleeve 372 provides selective floid communication between the side port
368 and the catheter bub 362, Specifically, when sufficient fluid pressure is applied
through the side port 368, the sleeve 371 compresses, The compression of the sleeve 372
atlows for fluid 1o onter the catheter hub 362, Reference is made jo ULS. Patent Mo.
4,231,367, incorporated by reference herein, for a side port catheter in a catheter
assembly of the type deseribed herein, The catheter bub assembly further inchides a
septurn 370 and g biasing merober 366 that provides tension 1o the actuator 384,
{G0LIS] The acluator 364 includes o plurality of openings 368 that extend through the
actuator 364 in o similar manner as desoribed above, The actostor 364 includes two rows
of four openings 363 having different sizes and spacing, although various quantities, sizes
and spacing of the opemngs 365 are contemplated. As iHlustrated, the openings 365
provide more aren for fluld flow inside the catheter hub 362, thus achieving similar
advantages described above with respect to FIGS. 27-280.

{01207 FIGS. 258 and 29C lustrate the cathetor hub assembly when the sctustor 164
pierces the septum 370 and compresses the biasing mamber 366, The catheter hub

assembly is configured such that the openings 365 of the achuator 364 optionally pierce

e B

bt



WO 2016/168737 PCT/US2016/027942

the septin 370, in the embodiment shown, the openings 363 in the actuaior 364 do not
picree the septum 370, This configuration allows for increased fluid flow between the
side port 368 and the catheter hub 362 ot the proximal ond of the septum 378, in addition
i the advantages described above, I the openings 365 in the actuator 364 pierce the |
septum 370, increased mixing of fluid would also take place ot a distal end of the septum
3.

IG0L21] When operation of the catheter assembly is complete, the actustor 364 s
retracied from the septum 370 via the force exerted by the biasing member 366, The
catheter assembly is configured for maltiple uses upon depression of the actuator 364,
The fontures desceribed in this embodiment, including the actuator, can beused in
eombination with the features deseribed throughout this apphication,

IBGE23] FIGS. 30-35 describe an aliemative embodiment that is similar o the
embodiment illusirated in FIGS. 13-16. A catheter hub 400 includes a mating member
48¥2 being a protrusion or g thread. The catheter ub 400 further incudes an inney
diameter 404, As further desoribed in detail below, the mating member 402 and the inner
dismeter 404 are configured to engage a neadls shield assembly 410, The features of the
catheter hub 400 are simifar 1o that disclosed n the embodiment of FIGS. 13416
JOGI33] The needle shield assembly 410 or needie protection device includes an dnner
member 426, an outer member 438 and a needle hub 458, The inner member 420
includes an opposing member or boss 422, a slot 424 and a recess 426. The opposing
member 422 is similur to that disclosed in the smbodiment of FIGE, 13-16 and is
configured to engage the inner dismetor 404 of the catheter hub 400

0124 Agillusirated in FIGS, 32-34, the mner member 420 includes the slot 424
disposed at g proximal end of the opposing member 422, The slot 424 i3 a recessed
cavily that extends through a side portion of the inper member 420 and is configured io

advantageously provide a compact space for o flexible metal needle shield 460 10 be
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disposed. The slot 424 also includes rounded edges (o advamtageousty provide smooth
contaet and reduce friction,

[GAZ5B] FIG. 34 ilustrates the recess 416 of the inner member 420, The recess 426 g
a longitudinal eavity disposed along a top surfacs of the inner member 420, The recess
416 is configured to engage a protrusion 436 m the outer member 430, Such engagerment
advantageously ensures that the inner mentber 420 moves with respect to the outer
member 430 but does not separaie from the owier member 430 after uss,

[GDE2S] The outer member 4340, as iHustrated in FIG. 31, includes a cach 432 having a
mating member 434 such as 2 thread, and the protrusion 436, The cateh 432 is disposed
over the catheter hub 400, Specifically, the mating member 434 of the catch 432 engages
the mating member 402 of the catheter hub 400, The mating members 402, 434 are
threads, for exarmple. The cateh 433, mating member 434 and protrusion 436 of the outer
mersher 430 is similarly disclosed io the embodiment of FIGS, 13-16, The protrusion
436 i3 g Hanged-finger hike member that flexes and is configured to engage or fock into
the recess 426 and operate in the manner described above.

[GCR2TE Asillustrated in FIG. 30, the needle hub 450 encloscs the inner and ouler
member 428, 430, Specifically, the needie bub 450 covers the caich 432 enpaging the
catheter hub 400, Such 2 configuration prevenis sccidenial tampering with the
engagement of the mating members 434, 402, The needie hub 430 is similarly disclosed
in the embodinent Hustrated s FIGS. 13-16,

[0 E28] The flexible needlie shield 460 is made of 3 thin spring metal, proferably a
sizinless steel, although other flexible materials are contemplated. The flexible needie
shiehd 460 is confipured to shield a needie 470 in the inner member 420, The flexible
needle shicld 460 includes an opening or apeniure 462 and a distal surface 4684, The
opening 462 is a hole in the flexible needle shicld 460 that allows the needle 476 to pass
through in o first {extended) position of the needle 470, The distal surface 464 of the

flexible nesdle shield 460 is disposed between o proxims! surface of the catheter hub 400

Y



WO 2016/168737 PCT/US2016/027942

and a distal surface of the outer member 434 in the first {exiended) position of the neadie
470, When the flexible needie shicld 460 is disposed in the first {extended) position, it is
in its tensioned state.

I0G12%9] When the noedle 470 is retracted 1o a seeond (retracied) position, the distal
surface 464 of the fexible needle shield 460 s released. Subsequently, the flexible
needle shield 460 retums to §ts natural or relied state to shield or block the distal tip of
the needie 470 via the distal surface 464, That is, the opening 462 is no longer aligned
with the direction of movernent of the needle 478, Instead, the distal surface 464 blocks
the nesdle 478 in s direction of movement. The movement of the flexible needle shield
460 causes the distal tip of the neadis 470 to be shiglded or blocked.

FBG130) The neadle 470 further includes a needle bump or deformation 472, The
deformation 472 coniocts a washer 480 when the needle 470 is retracied to the second
{retracted} position, A hole in the washer 480 blocks the deformation 471 from passing
through. As a result, the washer 480 and the inner member 420 move in the proximal
direction to shield the needle 470 in the second {retracted) position. Allernately, the
washer 480 con be incorporated into the distal end of the flexible necdle shicld 460, The
needie 470, deformation 472 and washer 430 are similarly disclozed in the embodiment
tlugtrated in FIGE, 13-16. The operation of the nzedle shield assembly 418 is described
in further detail below,

FO0E31] FIG. 30 illustrates the needle 478 in the first {exiensded) position, In this
position, the assembly is ready for needle insertion info a vein of a patient,

{032 FIG 31 idllustrates how the nesdle shield assembly 410 is coupled 1o the
catheter hub 400, The interlocking of the mating members 402, 434 operate in a shimtlar
manner 1o the embodiment illustrated in FIGE, 13-16. Specifically, the inner and outer
members 420, 430 cooperate topether (o capture the threads in the mating member 402 of
the catheter hub 400, Additionally, the opposing member 422 engepes the inner diameter
404 of the catheter bub 4040,
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FOGI33] FIG. 32 dlosirates the flexible necdie shicld 460, A proximal portion of the
flexible needle shicld 460 is fixed to 3 proximal surface of the washer 480, The flexible
nesedie shisld 460 bends approximately 20" and is disposed along 8 botlom surface of the
inner menvber 420, The flexible necdie shicld 460 near #s distal s bent in a curvilinear
fashion and is disposed info the siot 424 of the inner member 430, Accordingly, the
distal surface 464 of the Hexible needle shiekd 460 is disposed and held batwesn the
proximal surface of the catheter hub 400 and the distal surfuce of the outer member 430
in the first {extended} position of the nesdie 470,

[G0134] The fexible neadle shisld 460 engages the slot 424 o restriet the movement
of the inner member 428, Specifically, the inner member 420 remaing engaged to the
catheler hub 400 via the opposing member 422,

IBGI3B] FIG 32 dlustrates the noedie shield assembly 414 with the needle 470 in the
second {retracted) position. In this position, the outer member 430 begins to disengage
from the catheter hub 400, The needle 474 is also withdrawn from the satheter hub 400
and the distal iy of the neadle 470 passes the slot 424 of the inner member 420, Befors
pasaing the slot 424 of the inner member 420, the drag force between the nesdle 470 and
the flexible neadie shicld 464 ts minimal becpuse the distal surface 464 is held by the
catheter hub 404 and the outer member 434,

D0136] Alter passing the slot 424 during needle retraction, frictional forces arise
petween the needle 470 and the flexible needie ghield 468, However, the todal frictional
foree is significantly lower then that disclosed in the embodiment of FIGS, 13-16.
FO0A37] When the catheter hub 400 and the outer member 430 are disengaged, the
distal surface 464 of the flexible needle shield 460 is refeased and springs downward to
is nabural state 1o cover the inner hole of the inner member 428, Az g result, the aperture
462 no longer lives up with the inner hole of the inner momber 420, The needle 470 can

no longer travel through the aperture 462 of the Hexible noedic shield 468, Instead, the
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distal tip of the flexible necdie shield 468 is shielded or bocked by the distal surface 464
of the flexible needle shigld 460,

(3138 As the user continues o withdraw the needle 470, the inner member 420
maoves proximally via the contact between the needle deformation 472 and the washer
480, Specifically, the washer 480 prevents the needle deformation 472 from exiting. As
a result, the needle 470 moves the washer 480 and the washer 480 contacts the inner
member 428 to move in the proximal direction. This functionality is similarly disclosed
in the embodiment iHustrated in FIGS, 1316,

[OE39Y Thiz movement causes the opposing member 422 to disengage the catheter
hub 400 as iHustrated in FIG. 34, Subsequently, the ouler member 430 can be Hiled
upward and dizsengaged from the catheter bub 400, As illustrated in FIG, 335, the catheter
hab 400 and the needle shicld assembly 410 are separated. This disengagerment is
simpilarly disclosed in the embodiment tHustrated in FIGS. 13-16.

I00140] Although the needle shield assembly 410 is disengaged from the catheter hub
44043, as illustrated in FIG, 34, the nner and outer members 420, 430 are engaged via the
recess 426 in the inner member 420 and the protrosion 436 in the outer member 430,
This configuration sdvaniageously prevents separation of the inner and outer members
424, 434,

[O0141] The foregoing detatled description of the cortain exemplary embodiments has
been provided for the purpose of sxpluining the principles of the invention and its
practical application, thereby enabling others skilled in the art to undersiand the invention
for various embodiments and with various modifications as are sulied (o the particular
use contemplated, This description is not necessarily intended to be sxhaustive or o
Himit the iavention to the precise embodiments disclosed. Any of the embodiments
andior slements disclosed herein may be combined with one another (o form various
additional embodiments not specifically disclosed. Accordingly, additiona! embodiments

are possible and gre intended 1o be sncompassed within thiz specification and the scope
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of the invention. The specification describies specifie examples to accomplish a more

general goal that may be accomplished in another way.

KALErE S ¥ esi

FOGI423Y Asused in this application, the terms “fromt,” “rear, ower,”

upper,
“upwardly,” “dowswardly,” and other origntational descriptors ave inlended o facibilate
the deserniption of the exemplary embodiments of the present invention, and are not
intended to Hmit the structure of the exemplary ernbodimenis of the present invention o
any particular position or orientation. Terms of degree, such as “substantially” or
“approximately” gre understood by those of ordinary skill to refer to reasonable ranges
outside of the given value, for example, general tolerances associated with

manufacturing, assembly, and use of the described cmbodiments,
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CLAIMS

1. A catheter assembly comprising:
a flexible catheter;

a needle having a sharp distal tip, the needle disposed in the flexible catheter

and moving from a first position that exposes the needle to a second position;
an outer member that is configured to engage and disengage a catheter hub;
an inner member movably disposed in the outer member; and

a needle shield for shielding at least a distal end of the needle when the needle
is in the second position, the needle passing through the needle shield in the first

position, wherein

a distal surface of the needle shield is secured between the catheter hub and

the outer member when the needle is in the first position.

2. The catheter assembly according to claim 1, wherein the outer member

engages with the catheter hub when the needle is in the first position.

3. The catheter assembly according to claim 1, wherein a catch in the outer

member engages with a protrusion in the catheter hub.

4. The catheter assembly according to claim 1, wherein
the inner member has an opposing member; and

the opposing member is disposed in the catheter hub when the needle is in the

first position.
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5. The catheter assembly according to claim 4, wherein when the opposing

member is disposed in the catheter hub, the outer member engages the catheter hub.

6. The catheter assembly according to claim 1, wherein the inner member is
configured to axially move relative to the outer member when the needle is in the

second position.

7. The catheter assembly according to claim 1, wherein
the inner member includes a slot; and

the needle shield is disposed in the slot.

8. The catheter assembly according to claim 1, wherein
the inner member includes a recess;
the outer member includes a protrusion; and

the protrusion engages the recess to ensure that the inner member is disposed

within the outer member.

9. The catheter assembly according to claim 1, wherein

the needle shield engages a slot in the inner member to restrict movement of

the inner member when the needle is in the first position.

10. The catheter assembly according to claim 1, wherein the needle shield is made

of a thin spring metal.
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11. The catheter assembly according to claim 1, wherein the needle shield

includes an aperture that allows the needle to pass through in the first position.

12. The catheter assembly according to claim 1, wherein

the distal surface of the needle shield shields the distal tip of the needle when

the needle is in the second position.

13. The catheter assembly according to claim 1, wherein

the distal surface of the needle shield disengages from the catheter hub and the

outer member when the needle is in the second position.

14. The catheter assembly according to claim 1, wherein:
the needle further includes a deformation; and

the deformation is configured to be enclosed by the needle shield assembly

when the needle is in the second position.

15. The catheter assembly according to claim 14, wherein the deformation in the
needle is configured to cause the inner member to axially move relative to the outer

member.

16. The catheter assembly according to claim 1, wherein

the distal surface of the needle shield disengages from an engaged position
between the catheter hub and the outer member when the needle is in the second

position.
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