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ASSEMBLY WITH NEEDLE SHIELD This application is a continuation-in-part of
application Serial No.  09/590, 0,600 filed June,9, 2000, which is a
continuation-in-part of application  Serial No. 09/312.335 tiled May 14,
1999, which is a continuation-in-part of  application Serial No. 091057,718
filed Apri19, 1998, now U.S. 6,004,294. This  application is also a
continuation-in-part of application Serial No. 09/499,331  filed February 4,
2000, which is a continuation-in-part of application Serial No.  09/312,835
filed May 14, 1999, which is a continuation-in-part of application  Serial
No. 09/057,7118 filed April 9, 1998, now U.S. 6,004,294. - Th is application
is also a continuation-in-part of application Serial No. 091406,026 filed
September 24, 1999. Back around of the Invention The subject invention
relates to a catheter and introducer needle  assembly that includes a needle
shield that will safely shield the sharp distal tip  of the introducer
needle after the needle has been used to insert the catheter  into a patient
In addition, this invention includes a mechanism to connect the  needle
shield to the catheter until the sharp distal tip of the introducer needle
is  covered by the needle shield. Catheters, particularly intravascular (IV)
catheters, are used for infusing  fluid, such as normal sal he solution,
various medicaments and total parenteral  nutrition, into a patient,
withdrawing blood from a patient or monitoring various  parameters of the
patient's vascular system. Peripheral IV catheters tend to be  relatively
short, and typically are on the order of about two inches or less in
length. The most common type of Ill catheter is an over-the-needle
peripheral  IV catheter. As its name implies, an over-the-needle catheter is
mounted over  an introducer needle having a sharp distal tip. At least the
distal portion of the 1 - 3 OCT 2005  WO 01/93940 PCT/US01/18757 catheter
tightly engages the cuter surface of the needle to prevent peelback of  



the catheter and thus facilitates insertion of the catheter into the blood
vessel,  The catheter and the introducer needle are assembled so That the
distal tip of  the Introducer needle extends, beyond the distal tip of the
catheter with the  bevel of the needle facing up away from the patient's s
in_: The catheter and introducer needle assembly is inserted at a shallow
angle through the patient's skin into a blood vessel. There are many
techniques for inserting such a catheter and introducer needle assembly into
a  patient. In one Insertion technique, the introducer needle and catheter
are  inserted completely into the blood vessel together. In another
technique, the  introducer needle is partially withdrawn into the catheter
after the initial insertion  into the blood vessel. The catheter is then
threaded over the needy and  inserted completely into the blood vessel. In
order to verify proper placement of the catheter in the blood vessel,  the,
clinician confirms that there i flashback of blood in a flashback chamber.
The flashback chamber is typically formed as part of the needle hub. Once
proper placement of the catheter into the blood vessel is confirrned, the a
clinician  applies pressure to the blood vessel by pressing down on the
patient's.skin over  the blood vessel distal of the introducer needle and
the catheter. This finger  pressure occludes or at least minimizes further
blood flow through the  introducer needle and the catheter. The clinician
then withdraws the introducer  needle, leaving the catheter in place, and
attaches an appropriate device to the  catheter. Such a device can include a
fluid delivery device, a Phl, .a deadender cap or a blood pressure
monitoring probe. Once the introducer  needle is withdrawn from the
catheter, the introducer needle is a "blood  contaminated sharp" and must be
properly handled. In recent years, there has been great concern over the
contamination of  clinicians with a patient's blood and a recognition that
"blood contaminated  sharps must be disposed to avoid an accidental needle
stick. This concern  has arisen because of the advent of currently incurable
and fatal diseases, such 2 WO 01193940 2065  PCT/US01/18757 as Acquired
Immunosuppressive Deficiency Syndrome CAM"), which can be  



transmitted by the exchange of body fluids from an infected person to
another  person. Thus, contact with th body fluid of an AIDS infected person
must be  avoided. As noted above, if an introducer needle has been used to
place a catheter in a blood vessel.-of an At . infected person, the
introducer. needle;-via  its sharp distal tip, is a vehicle for the
transmission of the disease. Although  clinicians are aware of the need to
properly handle "blood contaminated  sharps", unfortunately in certain
medical environments, such as emergency  situations or as a result of in
attentfion or neglect, need lesticks with a  contaminated introducer needle
still occur. As a result of the problem of accidental needlesticks by blood
contaminated sharps", various needle shields have been developed. Generally,
such needle shields work for their intended purpose but could be improved.
For  example, some needle shields are bulky, difficult to use, require
special  features or techniques to be operative, or may leave the sharp
distal'lip  exposed after use until the clinician manually activates the
needle shieldling mechanism.  In addition, some of these needle shields can
be easily disconnected from the catheter hub before the needle shield covers
the sharp distal tip of the  introducer needle. A mechanism to avoid this
premature disconnection is .a.  plurality of fingers, longitudinally
extending from the needle shield with tabs  extending radially inwardly from
the fingers that engage the flange at the .  proximal end of the catheter
hub. The fingers and tabs hold the needle shield  to the catheter,. The
configuration of the fingers and tabs is designed such that  the force
needed to overcome the engagement between the fingers and tabs  and the
catheter hub is greater than the typical force needed to move the
introducer needle proximally into the needle shield. However, once the
introducer needle has been fully withdrawn into the needle shield, the
clinician  can exert a greater proximally directed force to remove the
needle shield from  the catheter hub. Thus the needle shield remains engaged
with the catheter 3 WO 01/93940 PCT/US01/19757 until the introducer needle
has been completely removed from the catheter and  is safari shielded in the
needle shield. Unfortunately, this configuration does  not consistently
ensure that the needle shield remains connected to the  



catheter hub until the introducer needle is locked in the needle shield.
This may  be undesirable because the contaminated needle could then.be
exposed..  increasing the chances for an accidental needlestick. Summary of
the Invention It is therefore an object of this invention to provide a
needle shield that is  compact., It is another object of this invention to
provide a needle shield that is  simple and easy to use. It is still another
object of this invention to provide a needle shield that  requires no
special features or techniques to be operative. It is yet another object of
this invention to provide a needle shield that  automatically shields the
sharp distal tip of the introducer needle upon  withdrawal of the introducer
needle from the catheter. It is a further object of this invention to
provide a catheter and introducer  needle assembly with a needle shield
where the needle shield remains  connected to the catheter until the needle
shield covers the sharp distal tip of  the introducer needle. The catheter
and introducer needle assembly with needle shield of this.  invention
includes a catheter, an introducer needle and a needle shield. The catheter
has a distal end and a proximal end connected to the distal  end of a
catheter hub. The catheter is coaxially disposed over the introducer  needle
and the distal portion of the catheter tightly engages the o ute r <su rface
of  the introducer needle to prevent peelback of the catheter and thus
facilitate  insertion of the catheter into the patient's blood vessel. Prior
to use, the  catheter is located about the introducer needle so that the
sharp distal tip of the  introducer needle is distal of the distal end of
the catheter. 4 - 3 OCT 2005  WO 01/93940 PCT/US01/18757 The introducer
needle has a sharp distal tip and a proximal end connected to the distaI end
of a needle hub, A flash back chamber may b e  defined in the needle hub.
Typically a vented plug is located in the open  proximal end of the
flashback chamber to allow air to escape from the flashback  chamber when
blood enters the flashback chamber from the introducer needIe.  



The introducer needle may also define, along a distal. portion thereof, a
discontinuous portion, which ca n take a number of different forms. For
example, a slot, or an enlarged diameter portion formed an the introducer
needle may be used. If an enlarged diameter portion is used 0 may have a
tapered proximal portion or a tapered distal potion or both. The taper Ca n
be  oriented at almost any angle to the longitudinal axis of the introducer
needle. In  certain embodiments, the distal portion may be oriented
generally perpendicular  to the longitudinal axis of the introducer needle.
However, the main  requirement is that the discontinuous portion has -any
configuration that  cooperates with a lock associated with the needle shield
to prevent unwanted  distal movement of the introducer needle with respect
to M6 needle shield. In  other words, the sharp distal tip wiII not be
re-exposed from the distal end of the.  needle shield once the sharp distal
tip has been withdrawn into the needle  shield after use. The discontinuous
portion may also cooperate with a means  for preventing unwanted proximal
movement of the introduoer needle with respect to the needle shield once the
sharp distal tip of the introducer needle  has been proximally with drawn
into the need le shieId ~ This prevents re- exposure of the sharp distal tip
of the introducer needle from the proximal end  of the needle shield. The
needle shield is defined by a housing having an internal cavity  through
which the introducer need le extend s. A lock associated with the needle
shield prevents unwanted distaI movement of the introducer needle once the
introducer needle has been proximally withdrawn into the needle shield. Also
-associated with the needle shield is a means for pveventing unwanted
proximal 5 WO 01/93940 -3 OCT 2005  PCT/US01/187 7 movement of the
introducer needle once the sharp distal tip of tie introducer  needle has
been proximally withdrawn into the needle shield. Various locks can be used
to prevent unwanted distal movement of the  sharp distal tip of the
introducer needle out of the needle shield once the sharp  distal tip has
been proximally withdrawn into. the introducer needle shieid.For, .
example, a transverse barrier that rides along the needle shaft as the
introducer  



needle is withdrawn into the needle shield and that moves in front of the
sharp  distal tip once the needle tip is proximal of the transverse barrier
may be used.  In such an embodiment, no discontinuous portion is needed on
the introducer  needle. Alternatively, a lock may be used to conjunction
with a discontinuous  portion. formed on the introducer needle. In such an
embodiment, the lack  allows the discontinuous portion of the introducer
needle to move past the lock  In a proximal direction but prevents movement
of the discontinuous portion past  the lock in a distal direction. Such a
lock can take many forms and can include  a spring gate, a leaf spring with
one or a plurality of locking legs, where the  locking legs have a variety
of configurations, a tube having one or more  inwardly and proximally
directed tabs, a speed nut with one or more radially  inwardly and
proximally directed tabs extending from the main body or a.  retention plate
with one or more radially inwardly directed-tabs farmed around the main
body. The spring gate has a generally U shaped configuration with a pair of
spaced apart tines. The introducer needle is disposed between the tines
and.-is  moveable longitudinally past the tines. A biasing mechanism forces
the spring  gate up into contact with the introducer needle. With this
embodiment, the  discontinuous portion on the needle is preferably an
enlarged diameter portion.  A tapered portion immediately proximal of the
enlarged diameter portion ' on-the  introducer needle may be used to
facilitate proximal movement of the enlarged  diameter portion past the
spring gate. The enlarged diameter portion could be  formed with a distally
facing shoulder to provide a further positive engagement  with the spring
gate and minimize the possibility that a clinician could force the 6 WO
01/93940 PCT/US01/18757 sharp distal tip of the introducer needle distally
out of the needle shield during  normal use and under normal conditions.
When the introducer needle is Withdrawn proximally into the needle  shield,
the introducer needle rides past the tines of the spring gate. As the
enlarged -diameter portion passes by the tines, the enlarged diameter
portion  engages the tines. This forces the spring gate to rotate toward the
proximal  end of the introducer needle. The spring gate is also forced
downwardly  against the bias of the biasing mechanism. This movement by the
spring gate  



allows the enlarged diameter portion of the introducer needle to move
proximally past the spring gate. Once the enlarged diameter portion is
proximal  of the spring gate the biasing mechanism forces the spring gate
upwardly and  the tines of the spring gate rotate toward the distal end of
the introducer needle;  This movement of the spring gate ensures that the
main portion of the  introducer needle is located in the space between the
tines of the spring gate so  the tines extend up past the introducer needle.
In this position, the spring gate  abuts a proximal facing surface of a
shoulder or wall in the housing to prevent further distal rotation of the
spring gate. Thus. if a clinician tries to advance the  introducer needle
distally, the enlarged diameter portion would engage the tines  of the
spring gate. In addition, the spring gate would engage the wall or shoulder
in the housing and prevent the introducer needle from being moved.
distally. Another lock that may be used to prevent unwanted distal movement
of  the introducer needle once the sharp distal tip of the introducer needle
has  been proximally withdrawn into the introducer needle shield is a leaf
spring.  With the leaf spring, any configuration for the discontinuous
portion can be  used. However, preferably the discontinuous portion is an
enlarged diameter  portion on the introducer needle with a distally facing
shoulder when the leaf  spring is used. The leaf spring has a proximal wall,
a support leg and at least one  looking leg. Preferably, the support leg and
the locking leg are configured such -3 OCT 2005 P 7 WO 01193940 -3 OCT 2005
PCT/US01/18757 that the locking leg extends generally back toward the
proximal end of the  support leg. In this configuration the support leg and
the locking leg have a  generally V-shape, with the apex of the V facing
distally. Although this  configuration is preferred, any other configuration
that biases the locking leg  -toward the introducer needle could be used.:
For example, the locking-leg-could  be generally perpendicular to the
support leg or oriented at some other angle  



less than 90 degrees. Alternatively, the locking leg could be formed so it
has a  generally U-shaped or V-shaped configuration with a pair of spaced
apart tines,  With such a configuration the locking legs prevent unwanted
distal movement of  the introducer needle in a manner analogous to the
spring gate discussed  above. In addition, the portion of the locking leg
that rides along the introducer  needle shaft could be contoured to
approximate a portion of the circumference  of the introducer needle to
minimize drag as the introducer needle ridesast  the locking leg. The
configuration of the leaf spring ensures that the locking leg is biased
toward and abuts the main portion of the introducer needle. However this
bias  still allows the locking leg to ride over the enlarged diameter
portion as the introducer needle is moved proximally into the needle shield.
Once the distally  facing shouider of the enlarged diameter portion is moved
proximally of the  locking leg, the locking leg moves back into contact with
the main portion of the  introducer needle. Thereafter, if the introducer
needle is moved distally.,: the  locking leg will engage the distally facing
shoulder and prevent further distal  movement of the introducer needle. The
leaf spring and housing could be configured to maximize the  mechanical
engagement force between the looking leg and the introducer  needle. For
exarnple, the cavity where the lock is located could have a tapered
cross-section and the leaf spring could be disposed therein so it could move
distally into the tapered cross-section. in this embodiment of the leaf
spring, the introducer needle would be  proximally withdrawn into the needle
shield lust like in the previous 9 WO 011939-1 PCT/US01/18757 ` 3 0C12005
embodiments until the discontinuous portion is proximal of the locking leg.
Thereafter, if the introducer needle is moved distally, the locking leg
engages  the discontinuous portion and causes the lock to move distally into
the tapered  cross-section of the cavity. This causes the leaf spring to
engage the introducer  needle with increasing force until the tapered
cross-section prevents further  distal movement of the leaf spring. At this
point, the locking leg forcefully  engages the discontinuous portion
preventing distal movement of the introducer  



needle. In order to minimize drag on the introducer needle, the locking leg
could  be initially spaced apart from the introducer needle. In an alternate
embodiment, the locking leg could be held out of engagement with the
introducer needle by a finger and tab arrangement on the leaf spring and the
housing. The leaf spring is movable proximally with respect to the housing
by  the engagement of the discontinuous portion of the introducer needle
with the  proximal wall of the leaf spring so the finger and tab can be
moved out of  engagement with one another. This allows the locking leg, to
move into  engagement with the introducer needle by the inward bias of the
locking leg.  Thereafter, unwanted distal movement is prevented as discussed
above.. In another embodiment of the leaf spring, the cavity has a distal
portion and a proximal portion where the diameter of the distal portion is
larger than the  diameter of the proximal portion. The leaf spring is
disposed in the cavity for  proximal movement from the distal portion to the
proximal portion. When the .  leaf spring is disposed in the distal portion,
the locking leg does not engage the  introducer needle. As the introducer
needle is withdrawn proximally into the  needle shield, the discontinuous
portion of the introducer needle engages the  proximal wall of the leaf
spring. This engagement causes the leaf spring to  move proximally with the
introducer needle into the proximal portion of the,  cavity until the
proximal wall of the leaf spring abuts the proximal wail of the  housing. At
this point, any further proximal movement of the leaf spring and the
introducer needle is prevented. 9 WO 01/93941) PCT/US01/18757 3 OCT 2005
When the leaf spring is in the proximal portion, the walls defining the
cavity force the locking legs inwardly into engagement with the introducer
needle. The leaf spring includes flexible, outwardly extending fingers. The
inner walls of the proximal portion in the cavity define slots having a
proximally  facing wall for receiving the fingers. When the leaf spring is
in the proximal  portion so the proximal wall of the leaf spring abuts the
proximal wall of the  housing, the fingers are located in the slots so they
are proximal of the  proximally facing wall. Thus distal movement of the
leaf spring is prevented by  the engagement of the fingers and the
proximally facing wall, As a result when  



the discontinuous portion of the introducer needle engages the locking leg,
distal movement of the introducer needle is prevented. - Alternatively, the
locking leg can be oriented so it is generally  perpendicular to the support
leg and can be formed with a small diameter  opening formed therein. "his
opening is too small to allow the enlarged  diameter portion on the
introducer needle to pass therethrough but is large  enough to allow the
main portion of the introducer needle t pass through.. The leaf spring is
held in a biased position by the shaft of the introducer  needle. Thus, the
locking leg rides along the introducer needle shaft as the  introducer
needle is retracted into the needle shield. Once the distal end of the.
introducer needle has been retracted into the needle shield and is Proximal
of  the locking leg, the leaf spring returns to its unbiased position. As
such the,  locking leg can move so the small diameter opening in the locking
leg will be  aligned with the sharp distal tip of the introducer needle.
Thus, If the introducer  needle is moved distally with respect to the leaf
spring, the distal end: of the  introducer needle travels through and past
the small diameter opening formed  in the -locking leg. However, the
introducer needle is prevented from being  moved distally outside of the
needle shield when the enlarged diameter portion  on the introducer needle
engages the small diameter opening formed in the  locking leg, 10 WO
01193940 - 3 OCT 2005  PCT/US01/18757 Preferably, the housing includes at
least one additional medial wall  adjacent to the locking leg. This medial
wall includes an opening therein to  allow the main portion of the
introducer needle to extend through the medial  wall. This provides
additionaI support for the introducer needle and ensures  that the
introducer needle is aligned with the small diameter opening in the  locking
leg when the leaf spring returns to its unbiased position. A variation of
the foregoing leaf spring includes an opening in the locking  leg with a
diameter slightly larger than the diameter of the enlarged diameter  portion
of the introducer needle. The leaf spring also includes a proximaI walI
defining an opening therein slightly larger than the diameter of the shaft
of the  



introducer needle but smaller than the diameter of the enlarged dlameter
portion. The leaf spring is also slidably disposed in the housing of the
need le  shield but has an end portion of the looking leg that is
substantially held in place  with respect to the housing. This allows the
locking leg to rotate in the housing. Prior to use when the sharp distaI tip
of the introducer needle extends  beyond the distal end of the needle
shield, the locking leg is perpendicular t6  the longitudinal axis of the
introducer needle. In this position, the introducer  needle extends through
the opening in the proximal wall and the opening in the  Iocking leg. Since
the diameter of the opening in the locking leg is slightly  larger than the
diameter of the enlarged diameter portion, it can be retracted  through the
opening in the locking leg so the enlarged diameter portion is  proximal of
the locking leg. Once the enlarged diameter portion of the introducer needle
engages the  opening in the proximal wall, the leaf spring moves proximally
with ft - introducer needle until the proximal wall of the leaf spring abuts
the proximal  wall of the housing. Because one end of the locking leg is
substantially held in  place with respect to the housing, this proximai
movement of the leaf spring  causes the proximal leg to rotate clockwise as
seen in the FIGS- This changes  the orientation of the opening in the
looking leg so that a plane defining that  opening is no longer
perpendicular to the longitudinal axis of the introducer I I Wo 01/93940 -3
OCT 2005  PCT/US01/187S7 needle- Instead, the opening is angled so that the
effective diameter of the  opening, i.e. the perpendicular dimension of the
opening, is less than the  diameter of the enlarged diameter portion. In
addition, in this position, a detest  associated with the leaf spring
prevents subsequent distal movement of the leaf  spring= 'Thus any
subsequent distal movement of the introducer needle is  prevented since the
enlarged diameter portion can not be moved through the  opening in the
locking leg. An alternative lock that prevents distal movement of the sharp
distal tip  of the introducer needle out of the distal end of the needle
shield once the sharp  distal tip has been proximally withdrawn into the
needle shield is a tube formed  



in the housing. Again, although most forms of the discontinuous portion
could  be used with this embodiment, the discontinuous portion is preferably
an  enlarged diameter portion with a distally facing shoulder. The tube is
located  inside the housing to allow the introducer needle to pass
therethrough and  includes at least one movable lanced protrusion or tab
that extends proximally  and inwardly into the tube. Preferably the lanced
protrusion, or tab is biased  inwardly. Because the lanced protrusion or tab
is movable, the enlarged  diameter portion of the introducer needle with the
distally facing shoulder can  move proximally past the lanced protrusion or
tab. Once the introducer needle  has been withdrawn proximally into the
needle shield such that the lanced  protrusion or tab is distal of the
distally facing shoulder, unwanted distal  movement of the introducer needle
will be prevented when the distally facing  shoulder engages the lanced
protrusion or tab. Although the enlarged diameter portion having a distally
facing shoulder  is the preferred embodiment for the discontinuous portion,
a notch farmed in the  introducer needle could be used as the discontinuous
portion. When the  introducer needle is withdrawn proximally into the needle
shield, one of the  lanced protrusions or tabs extends into the notch.
Thereafter, distal movement  of the introducer needle is prevented when the
lanced protrusion or tab  engages the proximal edge of the notch. 12 Wo
01193940 - 3 OCT 7005  Pc'ra)S(W187S7 Yet a n oth e r I ock that prevents
distal movement ot me sharp distai up o  the introducer needle out of the
distal end of the needle shield once the sharp  distal tip has been
proximally withdrawn into the needle shield is a speed nut  that is formed
in or added to the housing. The speed nut is located in the  housing. and
defines a through hole and at least one prox imally-oriented - and  radially
inwardly extending tab adjacent the through hole. The through hole  shouId
be sIightly Iarger than the diameter of the introducer need to allow the
main portion of the introducer needle to pass the therethrough. Because the
tab is  proximally oriented, the discontinuous portion can move proximaIly
past the tab. Once the introducer needle has been vvithdrawn proximally into
the  



needle Weld such that the tab is distal of the discontinuous portion, any
distal  movement of the introducer needle will be prevented when the
discontinuous  portion engages the tab. If an enlarged diameter portion is
used for the discontinuous portion, it would be desirable to include a
distally facing shouIder  on the enlarged diameter portion to ensure firm
engagement with the tab.  Altematively, the discontinuous. portion may be a
notch formed in the needle  When the introducer needle is proximally
withdrawn into the needle shield the  tab drop s into the notch to thereby
prevent any further distal movement of the  needle when the tab engages the
proximal edge. of. the notch. To avoid difficulties in aligning the tab and
the notch, the speed nut could be formed with  a plurality of tabs, each of
which Ls configured to engage the notch.  Altematively, the. introducer
needle couId be formed with a pIurality of  longitudinally displaced notches
located around the circumference of the  introducer needle. In still another
embodiment of the lock that prevents distal movement of  the sharp distal
tip of the introducer needle out of the distal end of the needle  shield
once the sharp distal tip has been proximally withdrawn into the needle
shield, a retention plate is located on a proximal face of a medial wall
formed in  the housing. The wall defines an opening therein that has a
diameter large  enough to allow the introducer needle and the discontlnuous
portion to pass 13 WO W193940 PCT/US01/18757 through. The retention plate
defines at least one, but preferably a plurality of  radially inwardly
directed tabs. A cut out portion that has a radius substantially  equal to
or slightly larger than the radius of the main portion of the introducer
needle but less than the radius of the enlarged diameter portion is defined
between the tabs. In this embodiment, the discontinuous portion .is.
preferably  an enlarged diameter portion with a distally facing shoulder. As
the introducer  needle is withdrawn into the needle shield, the main portion
of the introducer  needle rides past the retention plate with little or no
interference. As the  introducer needle moves proximally with respect to the
needle shield, the  enlarged ,diameter portion of the introducer needle
engages the retention plate  and the tabs flex proximally so the enlarged
diameter portion can travel  proximally past the retention plate. Once the
enlarged diameter portion of the  



needle is proximal of the retention plate, the tabs return to their unflexed
position and abut the proximal face of the medial wall. Any subsequent
distal  movement of the introducer needle is prevented when the enlarged
diameter  portion engages the tabs of the retention plate since the housing
wall prevents  the tabs from flexing distally out of the way of the enlarged
diameter portion. The means for preventing further proximal movement of the
introducer  needle once the sharp distal tip of the introducer needle has
been proximally  withdrawn into the needle shield may take a number of
forms. For example,  where the discontinuous portion is an enlarged diameter
portion, the housing  may include a proximal opening that has a diameter
sufficient to allow the -main  portion of the introducer needle to extend
therethrough but that is too small to  allow the enlarged diameter portion
of the introducer needle from passing  therethrough. Alternatively,
regardless of the configuration of the discontinuous  portion of the
introducer needle or where no discontinuous portion is used on  the
introducer needle, a tether connected to the needle hub and the needle
shield could be used. The needle shield also preferably includes a spring
clip that connects the  needle shield to the catheter hub and that maintains
this connection until the 14 -3 OCT 2005 WO (11193940 PCT/USA 1I1 H757 sharp
distal tip of the introducer needle has been withdrawn into the needle
shield and locked in place. This spring clip can take many forms. In one
embodiment, the needle shield includes a spring clip that has a  clip arm
that engages the catheter hub, The spring clip is biased to a position
where the clip arm does not engage the catheter-hub. -T"he spring di p. is
held in  a biased position where the clip arm engages the catheter hub by
the introducer  needle shaft. Thus, as long as the introducer needle extends
distally past the  spring clip, the clip arm remains engaged with the
catheter hub and the catheter  hub stays connected with the needle shield.
Once the sharp distal tip of the  introducer needle is withdrawn proximally
past the spring clip, the clip arm  moves out of engagement with the
catheter hub. This allows the catheter hub  to be separated from the needle
shield. This configuration ensures that the.  needle shield remains engaged
with the catheter until the introducer needle ha's'  



been completely removed from the catheter and is safely shielded in the
needle  shield. The spring clip can be used in combination with any of the
locks  discussed above for preventing unwanted distal movement of the
introducer  needle with respect to the needle shield. In addition, tine
spring clip can be  formed Integrally with or separately from any of those
locks. The specific configuration of the spring clip can take many different
terms  and can be oriented in the housing in many different ways. For
example, the  spring clip can have a generally V or U shaped configuration.
In this  embodiment, the spring clip is located in the housing so It is
perpendicular to  the longitudinal axis of the introducer needle such that
the V or U odnfiqu ration  is readily apparent from an end cross-sectional
view of the needle shield. -Thus  ore leg of the V is held in its biased
position, adjacent to the other leg, by direct  contact with the shaft of
the introducer needle. In this arrangement,- the spring  clip includes a
clip arm that extends generally parallel to the longitudinal axis of  the
introduce r needle and engages a detent on the catheter hub that is oriented
generally perpendicular to the longitudinal axis of the clip arm. When the
15 WO 01/93940 O T 2005  P[= Tli ] SO I / 19757 introducer needle is
withdrawn proximal of the spring clip, it returns to its  unbiased position
such that the clip arrn moves transversely, 1 .e, generally  perpendicularly
to the longitudinal axis of the introducer needle, out of  engagement with
the catheter hub. In an alternate embodiment, the spring clip is generally
straight and is  flexed into its biased position by the shaft of the
introducer needle. In this  embodiment, the clip arm has a hook
configuration with one leg of the hook  extending perpendicular to the
longitudinal axis of the introducer needle with the  hook facing distally.
When the introducer needle is moved proximal of the  spring clip, it returns
to its unbiased position such that the clip arm moves  transversely out of
engagement with the catheter hub. The spring clip can also be generally V or
U shaped but oriented in the'  housing so it is aligned with the
longitudinal axis of the introducer needle such  



that in a top cross-sectional view of the needle shield, the V or U
configuration  is apparent. In this configuration, the clip aim extends
generally parallel to the  longitudinal axis of the introducer needle and
dirty engages the catheter hub.  However, a separate biasing arm extending
generally perpendicular tof the  longitudinal axis of the introducer needle
and connected to each of the legs of  the V or U is required so the
introducer needle can bias the spring clip into  engagement with the
catheter hub. Each biasing arm defines an opening.  therein and through
which the introducer needle extends to achieve this biasing  requirement..
Once the Introducer needle is moved proximal of the biasing arm,  the legs
of the spring rip can move to their unbiased position out of  engagement
with the catheter hub. Alternatively, the spring clip may be formed  with
only one leg such that the spring clip has a generally L-shaped shaped
configuration. Where the leaf spring uses a locking leg that is generally
perpendicular  to the introducer needle, the spring clip can be associated
with the locking leg- The spring clip can be pivotally connected to the
needle shield housing such  that it is caused to pivoted between a clipped
position and an unclipped position 16 W O 01193940 3 OCT 2005
PCT/US01/18757 by the movement of the locking leg. Alternatively, the spring
clip can be formed  as a hook extending distally from the locking leg such
that movement of the  locking leg from the unshielded to the shielded
position causes the hook to  move from a clipped position to an unclipped
position. M-th the. foregoing embodiments using a biasing arm, a means for
minimizing drag on the introducer needle may be used. Such a means is a flap
or finger extending from the opening in the biasing arm generally parallel
to the  longitudinal axis of the introducer needle. Alternatively, where two
biasing arms  are used, a pin and tether combination can be used. The pin
extending through  the biasing arms holds the openings in proper alignment
so the introducer needle does not catch on the sides of the openings. A
tether connected to the  pin and the needle hub pulls the pin out of the
biasing arras and allows the  spring clip to return to its unbiased
position. 



Where two biasing arms are used, interlocking fingers may be located on  the
ends of the biasing arms such that, once the introducer needle is withdrawn
proximal of the biasing arms, the interlocking fingers look together to
ensure  that a non-defeatable transverse barrier is formed by the biasing
amts. In still another embodiment of the spring clip, the spring clip can be
formed ,witty a generally X shaped configuration. In this embodiment, the
spring  clip is oriented in the housing so the X shape is aligned with the
longitudinal  axis of the introducer needle such that in a top
cross-sectional view of the  needle shield-, the X shape of the spring clip
is apparent., In this embodiment,  the introducer needle holds the distal
portion of the legs of the X apart so they  engage the inside of the
catheter hub. Thus, once the introducer needle i  withdrawn proximal of the
intersection of the legs, the distal portion of the legs  can move inwardly
out of engagement with the catheter hub. With al[ of the foregoing
embodiments, the clip arm can be configured so  it engages either the inside
or the outside of the catheter hub. I n addition, the  clip arm can be
configured frictionally or mechanically to engage the catheter  hub. If a
mechanical engagement is desired, the clip arm can have a detest 17 WO
01193940 3 0 C i 2 5  PCT/US01/187S7 thereon that engages a complementary
detent formed on the catheter hub.  Complementary detents can include, for
example, a slot and a finger, or a post  of any geometric shape. Regardless
of the specific configuration used, the  main requirement is to have the
clip arm engage the catheter hub so it is difficult for the clinician to
remove the catheter-hub from the needle shield -unfit  the sharp distal tip
of the introducer needle is shielded in the needle shield. Brief Description
of the Drawings The preferred embodiments are illustrated in the drawings in
which like  reference-numerals refer to Iike elements and in which: FIG. I
is a perspective view of a standard catheter and introducer needle  assembly
with the needle shield of this invention with the catheter in partial.
cross-section; FIG. 2 is a perspective view of an integrated catheter and
introducer  



needle assembly with the needle shield of this invention; FIG. 3A is an
enlarged elevation view of the distal portion of the  introducer needle with
one embodiment of the discontinuous portion thereon  used in the catheter
and introducer needle assembly with the needle shield of  this invention; .
FIG. 3B is an enlarged elevation view of the dicta' portion of the
introducer needle with a second embodiment of the discontinuous portion
thereon used in the catheter and introducer needle assembly with the needle
shield of this invention; FIG. 3C is an enlarged elevation view of the
distal portion of the  introducer needle with a third embodiment of the
discontinuous portion thereon  used in the catheter and introducer needle
assembly with the needle shield of  this invention; FIG. 3D is an enlarged
elevation view of the distal portion the introducer  needle with a fourth
embodiment of the discontinuous portion thereon used in is WO 01193940 ` a05
PCT/US01/1757 OCT the catheter and introducer needle assembly with the
needle shield of this  invention; FIG. 3E is an enlarged elevation view of
the distal portion of the  introducer needle with a fifth embodiment of the
discontinuous portion-thereon  used in the catheter and introducer needle
assembly with the needle shield of  this invention; FIG. 3F is an enlarged
elevation view of the dista portion of the  introducer needle with a sixth
embodiment of the discontinuous portion thereon  used in the catheter and
introducer needle assembly with the needle shield of  this invention; Fl. 3G
is an enlarged elevation view of the distal portion of the  introducer
needle with a seventh embodiment of the discontinuous portion  thereon used
in the catheter and introducer needle assembly with the needle  shield of
this invention; FIG. 4 is a cross-sectional view of the needle shield with a
first  



embodiment of the lock that prevents unwanted distal movement of the
introducer needle and the distal portion of the introducer needle with the
sharp,,  distal tip of the introducer needle extending from the distal end
of the needle  shield; FIG. 5 is across-sectionat view of the needle shield
with the first  embodiment of the lock that prevents unwanted distal
movement of -the - introducer needle and the,distal portion of the
introducer needle with the sharp  distal tip of the introducer needle
withdrawn into the needle shield; FIG. 6 is a cross-sectional view of the
needle shield with the first  embodiment of the lock that prevents unwanted
distal movement of the  introducer needle and the distal portion of the
introducer needle with the sharp  distal tip of the introducer needle locked
in the needle shield; FIG. 7 is a perspective view of the spring gate that
is used in the first  embodiment of the lock shown in FIGS, 4 through 6 that
prevents unwanted  distal movement of the introducer needle; 19 3 O C T 2005
V4'(} (11{93940 PCT/US01/18757 FIG, 8 is a perspective cross-sectional view
of the needle shield with a  second embodiment of the look that prevents
unwanted distal movement of the  introducer needle and the distal portion of
the introducer needle with the sharp  distal tip of the introducer needle
extending from the distal end of the needle  shield; FIG. 9 is a
cross-sectional view of the needle shield with the second  embodiment of the
lock that prevents unwanted distal movement of the  introducer needle and
the distal portion of the introducer needle with the sharp  distal tip of
the introducer needle locked in the needle shield; FIG. 10 is a perspective
view of the leaf spring that is the second  embodiment of the lock shown in
FIGS. 6 and 9 that prevents unwanted distal  movement of the introducer
needle; FIG. 11 is a perspective cross-sectional view of the needle shield
with a  third embodiment of the lock that prevents unwanted distal movement
of the  introducer needle and the distal portion of the. introducer needle
with the sharp  distal tip of the introducer needle extending from the
distal end of the needle  



shield; FIG. 12 is a cross-sectional view of the needle-shield with the
third,  embodiment of the lock that prevents unwanted distal movement of the
- introducer need [e and the distal potion of the introducer needle with the
sharp distal tip of the introducer needle locked in the needle shield; FIG.
13 is a perspective view of the leaf spring that is the third  embodiment of
the lock shown in FIGS. 11 and 12 that prevents unwanted.  distal movement
of the introducer needle; FIG. 14 is a schematic cross-sectional view of the
needle shield with a  fourth embodiment of the lock that prevents unwanted
distal movement of the  introducer needle and the distal portion of the
introducer needle with the sharp  distal tip of the introducer needle
extending from the distal end of the needle  shield; 20 -3 OCT 2005  %V(1
D11 13940 PCT/US01/18757 FIG, 15 is a schematic cross-se ction a I view of
the needle shield with the  fourth embodiment of the lock that prevents
unwanted distal movement of the  introducer needle and the distal portion of
the introducer needle with the sharp  distal tip of the introducer needle
cocked in the needle shield; FIG. 16. is, a schematic cross-sectional view
of the needle shield with-the.  fifth embodiment of the lock that prevents
unwanted distaI movement of the  introducer needle and the distal portion of
the introducer needle with the sharp  distal tip of the introducer needle
extending from the dicta] end of the needle  shield; Fi. 17 is a schematic
cross-sectional view of the needle shield with a  sixth embodiment of the
lock that prevents unwanted distal movement of the  introducer needle and
the distal portion of the introducer needle with the sharp  distal tip of
the introducer needle extending from the distal end of in the needle
shield; FIG. 18 is a schematic cross-sectional view of the needle shield
with the  sixth embodiment of the lock that prevents unwanted distal
movement of the  introducer needle and the distal portion of the introducer
needle with the sharp  distal tip of the introducer needle looked in the
needle shield; 



FIG. 19 is a perspective cross-sectional view of the needle shield with a
seventh embodiment of the lock that prevents unwanted distal movement of the
introducer needle and the distal portion of the introducer needle with the
sharp  distal tip of the introducer needle extending from the distal end. of
in the needle  shield; FIG . 20 is a perspective cross-sectional view of the
needle shield with the seventh embodiment of the look that prevents unwanted
distal movement of  the introducer needle and the distal portion of the
introducer needle with the  sharp distal tip of the introducer needle looked
in the needle shield; FIG. 21 is a perspective view of the leaf spring that
is the seventh  embodiment of the lock shown in FIGS. 19 and 20 that
prevents unwanted  distal movement of the introducer needle; 2! WO 01/93940
PCT/US01/11757 FIG, 22 is a schematic cross-sectional view of the needle
shield with an  eighth embodiment of the look that prevents unwanted distal
movement of the  introducer needle and the distal portion of the introducer
needle with the sharp  distal tip of the introducer needle extending from
the distal end of in the needle  shield; FIG. 23 is a schematic
cross-sectional view of the needle shield with the  eighth embodiment of the
lock that prevents unwanted distal movement of the  introducer needle and
the distal portion of the introducer needle with the sharp  distal tip of
the introducer needle locked in the needle shield; FIG. 24 is a distal end
view of the leaf spring that is the eighth  embodiment of the lock that
prevents unwanted distal movement of the  introducer needle having the
orientation shown in FIG. 22-; FIG. 25 is a distal end view of the leaf
spring that Is the eighth  embodiment of the lock that prevents unwanted
distal movement of the  introducer needle having the orientation shown in
FIG. 2; Fl. 26 is a cuss-sectional view of the needle shield with a ninth
embodiment of the lock that prevents unwanted distal movement of the
introducer needle and the distal portion of the introducer needle with the
sharp  distal tip of the introducer needle extending from the distal and of
the needle  shield; 



FIG. 27 is a cross-sectional view of the needle shield with the ninth
embodiment of the lock that prevents unwanted distal movement of the
introducer needle and the distal portion of the introducer needle with the
sharp  distal tip of the introducer needle looked in the needle shield; FIG.
28 is a perspective cross sectional view of the tube that is the ninth
embodiment of the lock shown in FIGS. 26 and 27 to prevent unwanted distal
movement of the introducer needle; FIG. 29 is a cross-sectional view of the
needle shield with a tenth  embodiment of the lock that prevents unwanted
distal movement of the  introducer needle and the distal portion of the
introducer needle with the sharp 22 - 3 OCT 2005  W O 01/93940
PCT/US01/18757 distai tip of the introducer needle extending from the distal
end of in the needle  shield; FIG. 30 is a crass-sectional view of the
needle shield with the tenth  embodiment of the lock that prevents unwanted
distal movement of the  introducer needle and the distal portion-of the
introducer needle with the sharp  distal tip of the introducer needle locked
in the needle shield; FIG. 31 is a cross-sectional view of the needle shield
with the tenth  embodiment of the lock that prevents unwanted distal
movement of the  introducer needle and the distal portion of the introducer
needle shown in FI , 3F with the sharp distal tip of the introducer needle
locked in the needle  shield; FIG. 32 is a perspective view of the speed nut
that is the-tenth  embodiment of the look shown in FIGS. 29 through 31 to
prevent unwanted  distal movement of the introducer needle; FIG. 33 is an
exploded perspective view of a catheter, introducer needle  and the needle
shield with an eleventh embodiment of the look that prevents  unwanted
distal movement of the introducer needle and a first embodiment of  the
spring clip that connects the needle shield to the catheter hub until the
sharp distal tip of the introducer needle is locked in the needle shield;
FIG. 34 is a partial moss-sectional view of the needle shield with the
eleventh embodiment of the lock that prevents unwanted distal movement of .



the introducer needle, the first embodiment of the spring clip that connects
the  needle shield to the catheter hub until the sharp distal tip of the
introducer  needle is locked in the needle shield, a portion of the
introducer needle and the  proximal portion of the catheter hub with the
sharp distal tip of the introducer  needle extending from the distal end of
in the needle shield and the needle  shield connected to the catheter hub;
FIG. 35 is a partial cross-sectional view of the needle shield with the
eleventh embodiment of the lock that prevents unwanted distal movement of
the introducer needle, the first embodiment of the spring clip that connects
the 23 WO 01193940 - 3 0 U 7 2005  PCTIUSOIII9757 needle shieId to thia
catheter hub until the sharp distal tip of the introducer needle is looked
in the needle shieId, the distal portion of the introducer needle  and the
proximal portion of the catheter hub with the sharp distal tip of the
introducer needle locked in the needle shield and the needle shield
disconnected from the catheter hub;  R& 36A is a perspective view of the
first embodiment of the spring dip  shown tn FIGS. 33 through 35 that
connects the needle shield to the catheter  hub until the sharp distal tip
of the introducer needle is locked in the needle  shield; FIG. 36B is a
perspective view of a variation of the first embodiment of  the spring clip
shown in F I G. 36A that connects the needle shieId to the  catheter hub
until the sharp distal. tip of the introducer needle is locked in the
needle shield; FIG. 36C is a perspective view of still another vacation of
the first  embodiment Df the spring clip shown in FIG - 36 that connects the
needle shield  to the catheter hub unfit ft sharp distal tip ot the
Introducer needle is locked'in  the needle shield; F I G. 37A is a
perspective view of the retention plate that is the e [eve nth  embodiment
of the lock shown in FIGS. 33 through 35 that prevents unwanted  distal.
movernent of the introducer needle; FIG. 37B is a schematic View, in partiaI
cross-section, of a vacation of  



the retention plate shown in FIG. 37A abutting the proximal face of the.
medial  waII of the housing for the need le shield; FIG. 37C is a schematic
view, in partial cross-section, of still another  variation of the retention
plate shown in FIG. 37A abutting the proximal face of  the medial wall of
the housing for the needle shield; FIG~ 38 is a cross-sectional view of the
needle shield shown in FIG. 34  taken along line 38-38 showing how the clip
arm of the spring clip would move  along a ramp formed in the housing; 24 WO
01/939.40 - 3 0CT 2005  PC'T/US01/18757 FIG, 39 is a cross-sectional view of
the needle shield shown in FIG. 35  taken along line 39-39 showing how the
clip arm of the spring clip would move  along a ramp formed in the housing;
FIG. 40 is a schematic perspective view of a first embodiment of the  spring
clip with a transverse barrier- that the needle shield to the  catheter hub
until the sharp distal tip of the introducer needle is locked in the  needle
shield and a portion of the introducer needle and a portion of the  catheter
hub where the sharp distal tip of the introducer needle would be  extending
from the distal end of the needle shield and the needle shield would  be
connected to the catheter hub; Fl I.G. 41 is a schematic perspective view
of. the spring clip shown in file.  40 where the sharp distal tip of the
introducer needle would be locked in the. _  needle shield and the needle
shield would be disconnected from the catheter  hub; FIG. 42 is an exploded
perspective view of a catheter, introducer needle,  tether and the needle
shield with a second embodiment of a spring clip with a  transverse barrier
that connects the needle shield to the catheter hub. until the  sharp distal
tip of the introducer needle is locked in the needle shield; FIG. 43 is a
cross-sectional view of the needle shield with the second  embodiment of the
spring clip with a transverse barrier that connects the needle  shield to
the catheter hub until the sharp distal tip of the introducer needle is
locked in the needle shield, a portion of the introducer needle, the tether,
the  



needle shield, and the proximal portion of the catheter hub with the sharp
distaI  tip of the introducer needle extending from the distal end of the
needle shield  and the needle shield connected to the catheter hub; FIG. 44
is a cross-sectional view of the needle shield with the second  embodiment
of the spring clip with a transverse barrier that connects the needle
shield to the catheter hub until the sharp distal tip of the introducer
needle is  locked in the needle shield, the distal portion of the needle
hub, the distal  portion of the introducer needle, the tether, and the
proximal portion of the 25 - 3 C CT 2005  WO 01193940 PCT/US01/18757
catheter hub with the sharp distal tip of the introducer needle loctcea in
the  needle shield and the needle shield disconnected from the catheter hub,
FI, G45 is a perspective view of the second embodiment of the spring  clip
with a transverse barrier shown in FIGS. 42 through 44; FIG. 46 is an
exploded perspective view-of an integrated catheter, an- introducer needle
and the needle shield with a first embodiment of an integrated  clip lack
that connects the needle shield to the catheter hub until the sharp  distal
tip of the introducer needle is locked in the needle shield and that
prevents unwanted distal movement of the introducer needle; FIG 47 is a
perspective partial cross-sectional view of the needle shield  with the
first embodiment of the integrated clip lock that connects the needle
shield to the catheter hub until the sharp distal tip of the introducer
needle is  locked in the needle shield and that prevents unwanted distal
movement of the  introducer needle, a portion of the introducer needle and
the proximal portion of  the catheter hub with the sharp distal tip of the
introducer needle extending from  the distal end of the needle shield and
the needle shield connected to the catheter hub; FIG. 48 is a perspective
partial cross-sectional view of the needle shield  with the first embodiment
of the integrated clip lock that connects the needle  shield to the catheter
hub until the sharp distal tip of the introducer needle is  locked in the
needle shield and that prevents unwanted distal movement of the  introducer
needle, the distal portion of the introducer needle and the proximal
portion of the catheter hub with the sharp distal tip of the introducer
needle  



locked in the needle shield and the needle shield disconnected from the
catheter hub; FI. G 49 is a perspective view of the fi rst embodiment of the
integrated clip lock that is shown in FIGS. 46 through 48 that connects the
needle shield to  the catheter hub until the sharp distal tip of the
introducer needle is locked in  the needle shield and that prevents unwanted
distal movement of the introducer  needle; 26 ` 3 OCT 2005  W() 01!93940
PCT/US01/18757 FIG, 50 is a perspective view of a third embodiment or a
spring clip with  a transverse barrier that connects the needle shield to
the catheter hub until the  sharp distal tip of the introducer needle is
locked in the needle shield; FIG, 5 1 is a perspective partial
cross-sectional view of a fourth  .embodiment of.a spring -slip with a
transverse barrier that connects the needle  shield to the catheter hub
until the sharp distal tip of the introducer needle its  locked in the
needle shield, a portion of the introducer needle, a portion of the  tether
and the proximal portion of the catheter hub with the sharp distal tip of
the introducer needle extending from the distal end of in the needle shield
and  the needle shield connected to the catheter hub and a first embodiment
of an  interlock that prevents defeat of the transverse bander; FIG. 52 is a
perspective partial cross-sectional view of the needle shield  with the
fourth embodiment of the spring clip with a transverse barrier that
connects the needle shield to the catheter hub until the sharp distal tip of
the  introducer needle is tacked in the needle shield, the distal portion of
the  introducer needle, the distal portion of the-tether and the proximal
poiflon of the catheter hub with the sharp distal tip of the introducer
needle looked in the  needle shield and the needle shield disconnected from
the catheter hub-and a  first embodiment of an interlock that prevents
defeat of the transverse barrier, FIG. 5 is a. perspective view of the
fourth embodiment of the spring rip.  with a transverse barrier that is used
in the needle shield shown in FIGS. 5 t.  and 52 to connect the needle
shield to the catheter hub until the sharp distal tip  of the introducer
needle is locked in the needle shield and a first embodiment of  an
interlock that prevents defeat of the transverse barrier; 



FIG. 54 is a perspective partial cross-sectional view of the needle shield
With a first embodiment of the integrated clip lock that connects the needle
shield to the catheter hub until the sharp distal tip of the introducer
needle is  locked in the needle shield and that prevents unwanted distal
movement of the  introducer needle, a portion of the introducer needle and
the proximal portion of  the catheter hub with the sharp distal tip of the
introducer needle extending from 27 - 3 o i i 2005  wo (1119394 0
PCT/US01/187s7 the distal end of the needle shield and the needle shield
connected to the  catheter hub and a first embodiment of a tethered trigger
to disconnect the  spring clip from the catheter hub; FIG. 55 is a
perspective partial cross-sectional view of the needle shield  with. the
second embodiment of the iMeg rated Iip lock that connects the needle
shield to the catheter hub until the sharp distal tip of the introducer
needle is  locked in the needle shield and that prevents unwanted distal
movement of the  introducer needle, a portion of the introducer needle and
the proximal portion of  the catheter hub with the sharp distal tip of the
introducer needle extending from  the distal end of the needle shield and
the needle shield connected to the  catheter hub; FIG. 56 is a perspective
partial cross-sectional view of the needle shield  with the second
embodiment of the integrated clip lock that connects thydleedle  shield to
the catheter hub until the sharp distal tip of the introducer needle is
locked in the needle shield and that prevents unwanted distal movement of
the  introducer needle, the distal portion of the introducer needle and the
proximal  portion of the catheter hub with the sharp distal tip of the
introducer needle  locked in the needle shield and the needle shield
disconnected from the  catheter hub; FIG. 57 is a perspective view of the
second embodiment of the  integrated clip lock shown in FIGS. 55 and 56 to
connect the needle shield to the catheter hub until the sharp distal tip of
the introducer needle is locked -in.  the needle shield and to prevent
unwanted distal movement of the introducer  needle; FIG. 58 is a perspective
partial cross-sectional view of the needle shield  



with a fifth embodiment of a spri ng clip with a transverse barrier that.
connects  the needle shield to the catheter hub until the sharp distal tip
of the introducer  needle is locked in the needle shield, a portion of the
introducer needle, a  portion of the tether and the proximal portion of the
catheter hub with the sharp 28 -3 OCT 2005 WO 01/93940 PCT/U. S01/187-57
distal tip of the introducer needle extending from the distal end of the
needle  shield and the needle shield connected to the catheter hub; FIG. 59
is a perspective partial cross-sectional view of the needle shield  with a
sixth embodiment of the spring clip with a transverse barrier that  connects
the needle shield to the catheter hub until the sharp distal tip of the
introducer needle is locked in the needle shield, a portion of the
introducer  needle, a portion of the tether and the proximal portion of the
catheter hub with  the sharp distal tip of the introducer needle extending
from the distal end of in  the needle shield with the needle shield
connected to the catheter hub; FIG. 60 is a perspective partial
cross-sectional view of the needle shield  with the sixth embodiment of the
spring clip with a transverse barrier that  connects the needle shield to
the catheter hub until the sharp distal tip of the  introducer needle is
looked in the needle shield, the distal portion of the  introducer needle,
the distal portion of the tether and the proximal portion bf the  catheter
hub with the sharp distal tip of the introducer needle locked in the  needle
shield and the needle shield disconnected from the catheter hub; FIG. 61 is
a perspective view of the sixth embodiment of the spring clip  with a
transverse barrier shown In FIGS. 59 and 60 that connects the needle  shield
to the catheter hub until the sharp distal tip of the introducer needle is
locked in the needle shield; . FIG. .6Is a schematic view of a portion of
the clip arm showing an  alternative embodiment for the engagement mechanism
between the needle  shield and the catheter hub; FIG. 63 is a schematic view
of a portion of the clip arm showing another  alternative embodiment for the
engagement mechanism between the needle  shield and the catheter hub; FIG,
84 is a perspective view of a portion of the biasing arm showing an  



alternative embodiment for the engagement mechanism between the needle  and
the biasing arm; 79 -3 OCT 2005 WO 01193940 PCT/US01/18757 FIG. 65 is a
perspective view of a portion of the biasing arm showing  another
alternative embodiment for the engagement mechanism between the  needle and
the biasing arm; FIG. 66 is an exploded perspective view of an integrated
catheter,  introducer needle and needle shield with the eleventh -embodiment
of the look  that prevents unwanted distal movement of the introducer needle
and the  second embodiment of the spring clip that connects the needle
shield to the  catheter hub until the sharp distal tip of the introducer
needle is shielded in the  needle shield; FIG. 67 is a perspective partial
cross-sectional view of the needle shield  with the eleventh embodiment of
the lock that prevents unwanted distal  movement of the introducer needle
and the second embodiment of the spring .  clip that connects the needle
shield to the catheter hub until the sharp distal tip  of the introducer
needle is shielded in the needle shield, a portion of the  introducer needle
and the proximal portion of the catheter hub with the sharp  distal tip of
the introducer needle extending from the distal -end of the needle  shield
and the needle shield connected to the catheter hub; FIG. 68 Is a
perspective partial cross-sectional view of the needle shield  with the
eleventh embodiment of the lock that prevents unwanted distal. .  movement
of the introducer needle and the second embodiment of the. spring  clip that
connects the needle shield to the catheter hub until the sharp distal tip
of the introducer needle is shielded in the needle shield, the distal
portion of the  introducer needle and the proximal portion of the catheter
hub with the sharp  distal tip of the introducer needle forked in the needle
shield and the needle  shield disconnected from the catheter hub; FIG, 69 is
a perspective view of the second embodiment of the spring.  clip shown in
FIGS. 66 through 68 that connects the needle shield to the  catheter hub
until the sharp distal tip of the introducer needle is shielded in the
needle shield; 



30 WO 01/93940 - 3 a C T 2605  PCT/US01/18757 FJG~ 70 is an exploded
perspective view of an integrated catheter, introducer needle and the needle
shieId with a seventh embodiment of the  spring dip with a transverse
barrier that connects the needle shield to the  catheter hub until the sharp
distal Ep of the introducer needle is shielded by the  needle shield and a
tether, FIG. 71 is a perspective partial cross-sectional view of the needle
shield  with the seventh embodiment of the spring dip with a transverse
barrier that  connects the needle shield to the catheter hub until the sharp
distal tip of the  introducer nee-die is shielded by the needle shield, a
portion of the introducer  need le, the tether and the proximal portion of
the catheter hub with the sharp  distal tip of the introducer needle
extending from the distal end of the needle  shield and the needle shield
oonnected to the catheter hub; FIG. 72 is a perspectlve partial
cross-sectlonal view of the needle shield  with the seventh embodiment of
the spring clip with a transverse barrier that  connects the needle shield
to the catheter hub until the sharp distal bp of the  introducer needle is
shielded by the needle-shield, the distal portion of the introducer needle,
the distal. portion of the tether and the proximal portion of t -he
catheter hub with the sharp distal tip of the introducer need le looked - in
the  needle shield land the needle shield disconnected from the catheter
hub; F I G. 73 is a perspective view of the seventh embodiment of the Spring
clip with a transverse barrier shown in FIGS. 70 through 72, that connects
the  needle shield, to the catheter hub; FIG, 74 is a partial
cross-sectional view of the needle shield with an  eighth embodiment of the
spring clip with a transverse barrier that connects the  needle shield to
the catheter hub until the sharp distal. tip of the introducer - ,  need le.
is shielded by the needIe shield and the distaI portion of the introducer-
needle and the proximal portion of the catheter hub with the sharp distal
tip of  the introducer needle extending from the distal end of the needle
shield with the  needle shield connected to the catheter hub, 31 



WO [}1193940 3 OCT 2005  PCT/US01/18757 FIG. 75 is a partial cross-sectional
view of the needle shield with the  eighth embodiment spring clip with a
transverse harmer that connects the  needle shield to the catheter hub until
the sharp distal tip of the introducer  needle is shielded by the needle
shield, and the distal portion of the introducer  needle and the proximal
portion of the catheter hub with the sharp distal tip of  the introducer
needle locked in the needle shield with the needle shield  disconnected from
the catheter hub; FIG. 76 is a perspective partial cross-sectional view of
the needle shield  with a modified version of the seventh embodiment of the
lock that prevents  unwanted distal movement of the introducer needle and
the distal portion of the  introducer needle with the sharp distal tip of
the introducer needle a extending  from the distal end of in the needle
shield wherein the needle shield has a clip  that connects the needle shield
to the catheter hub until the sharp distal tip of  the introducer needle is
shielded by the needle shield; and FIG. 77 is a perspective partial
cross-sectional view of the needle shield  with the modified version of the
seventh embodiment of the lock that prevents  unwanted distal movement of
the introducer needle and the distal portion of-the  introducer needle with
the sharp distal tip of the introducer needle locked in the  needle shield
wherein the needle shield has a clip that connects the needle  shield to the
catheter hub until the sharp distal tip of the introducer needle is
shielded by the needle shield. Detailed Description of the Invention As used
herein, the term "proximal" refers to a location on the catheter  and
introducer needle assembly with the needle shield of this invention that,
during normal use, is closest to the clinician using the device and farthest
from  the patient in connection with whom the device is used. Conversely,
the term  "distal" refers to a location on the catheter and introducer
needle assembly of 32 W{1 01193940 - 3 O C T 2005  PCT/U501/18757 



this invention that, during normal use, is farthest from the clinician using
the  device and closest to the patient in connection with whom the device is
used As used herein, the term "top", "up" or "upwardly" refers to a location
on  the catheter and introducer needle assembly with the needle shield of
this  invention that, during normal use, is radially away from the
longitudinal axis of  the device and away from the patient's skin.
Conversely, as used herein, the  term "bottom", "down' or 'downwardly'
refers to a location on the catheter and  introducer needle assembly with
the needle shield of this invention that, during  normal use, is radially
away from the longitudinal axis of the device and toward  the patient's
skin. As used herein, the term Ins or Inwardly" refers to a location with
respect to the catheter and introducer needle assembly with the needle
shield  of this invention that, during normal use, is toward the inside of
the device.  Conversely. as used herein, the term "out" or "outwardly"
refers to a location  with respect to the catheter and introducer needle
assembly with the needle  shield of this invention that, during normal use,
is toward the outside of the  device. :  This invention is described herein
using like reference numbers for like  elements in the different
embodiments. Although this invention is described  herein. in connection
with a typical peripheral IV catheter as well as a peripheral  IV catheter
with an integrated extension tube (an integrated catheter"), ft is to  be
understood that this invention is applicable to other catheters. For
example,  this invention is applicable to extended dwell catheters requiring
the needle to  be connected to the needle hub by a stylet as well as other
medical devices  where it is desirable for a needle to be shielded after
use. In addition, while this  invention is satisfied by embodiments in many
different forms, there are shown  in the drawings and herein described in
detail, preferred embodiments of the  invention with the scope of the
invention measured by the appended claims. The catheter and introducer
needle assembly of this invention is identified generally by the numeral 10
and defines a longitudinal axis extending 33 -3 OCT 2005 WO 01193940
PCT/US01/187 7 therethrough. It includes a catheter assembly 2 0 and an
introducer needle  



assembly 30 that includes a needle shield 40. See l= I. 1. Catheter assembly
20 may include an integrated extension tube 25. See FIG. 2. Such an
integrated catheter is described generally in U. S. 5.697,914. As noted
above, ft  is to be understood that the needle shield 40 of this invention
can be used in  oonnection with such an integrated catheter. Catheter
assembly 20 includes a catheter 21 that has a proximal end, a  distal end
and a catheter hub 24 affixed to catheter proximal end. Suitable  mate
rials"for catheter 21 include, but are not limited to, thermoplastic resins
such as fluorinated ethylene propylene (FEP)I polytetrafluoroethylene (PTFE
),  polyurethane and the like. Preferably, catheter 21 is formed from a ,.
thermoplastic hydrophilic polyurethane that softens with exposure to
physiological conditions present in the patients body. Suitable materials
for _  catheter hub 24 include, but are not limited to, thermoplastic
polymeric resins  such as polycarbonate, polystyrene, polypropylene and the
like. Catheter hub  24 may include a radially outwardly extending tab, which
is useful for advancing  catheter 21 into the patients blood vessel. . .
Introducer needle assembly 30 includes introducer needle 31 having a  sharp
distal tip 32 defined by a bevel and a proximal end connected to a needle
hub 34. Introducer needle 31 is preferably formed from stainless steel and
has  a longitudinal axis that is generally parallel to the longitudinal axis
of catheter  and introducer needle assembly 10. Needle herb 34 can include
an inteMzted:  flashback chamber having an open proximal end. Needle hub 34
may be  formed from the same types of materials that are used to form
catheter hub 24!  Of course, other materials could be used to form needle
hub 34. Preferably, the  open proximal end is closed to fluid flow by a
vented plug 36 which allows air  but not fluid to flow thereth ro ug h.
Introducer needle assembly 30 also includes needle shield 40, which
includes housing 41 defining an internal cavity 42 therein. Housing 41 also
defines a proximal opening 43 and a distal opening 45 in communication with
34 WO 01/9394f) - 3 0 C 1200  PCT/US01/J87S7 internal cavity 42. This allows
introducer needle 31 to extend longitudinally  



through housing 41. The diameters of cavity 42, proximal opening 43 and
distal  opening 45 are at least slightly larger than the diameter of the
main portion of introducer need I e 3 1. Th is al lows introducer need le 31
easily to pass through  needle shield 40. Preferably, cavity 42 and distal
opening 45 are at least slightly larger th n any discontinuous porfic n
formed on introduoer need le 31 as  described hereinafter. This allows the
distal portion of introducer needle 31 to  be withdrawn into ho using 41 but
prevents introducer needle 31 from being  withdrawn proximally from needle
shield 40 as described hereinafter. Where the spring clip, as described
hereinafter, of this invention is not  used, housing 41 may include a
radially extending flange 46 and a plurality of  longitudinally extending
fingers 47. Fingers 47 may include radially inwardly  directed projections
48. Fingers 47 and projections 48 engage catheter hub 24  to hold introducer
needle assembly 30 together with catheter assembly 20.  Typically, catheter
hub 24 includes a radially projecting thread or ear 44 at its  proximal end
to facilitate the connection of another device thereto, This  provides a
portion of catheter hub 24 for fingers 47 and projections 48 to  ,engage so
that catheter hub 24 and introducer needle assembly 3D remain connected
untiI introducer needle 31 is removed fm m catheter assembly 20 and  is
shielded by needle shield 40. Introducer needle 31 includes a discontinuous
portion formed thereon  along a distal portion thereof. The disconfinuous
portion may take many ' forms.  For example, it can be an enlarged diameter
portion 38, see FIG S. 3A, 3 B. 3C  and 3G, or a notch 39, see FIG. 3D and
3G, or a combination of an enlarged.  diameter portion 36 and a notch 39,
see RGS. 3E, 3F and 3G. Where the  discontinuous portion 38 is an enlarged
diameter portion, the proximal portion  38a may be tapered and the distal
portion 38b may be a distally facing shoulder  a rie nted g e nera Ily
perpend icu lar to the lo n g itud inai ax is of i ntrod u cer n eed le 31.
See e.g. FIG. 3A. Altematively, distal portion 38b could be tapered, See
e.g.  FIG. 3C, This taper can be at just about any angle betwaen almost
parallel to 35 -3 OCT 2005  WO 01/93940 PCT/US01/187a7 and perpendicular to
the longitudinal axis of introducer needle. Preferably,  enlarged diameter
portion 38, such as shown in FIGS. 3A, 3, 3F and 3G, is  



formed on introducer needle 31 by centerless grinding a larger diameter
introducer needle. Although enlarged diameter portion 38 is shown in the
FIGS.  as being circurnferentially disposed about the shaft of introducer
needle 31, it is  to be understood, that enlarged diameter portion 38 could
be formed  asymmetrically about the shaft of introducer needle 31. For
example, enlarged  diameter portion could be formed as a crimped portion on
introducer needle 31,  See FIGS. 3B and 3E. For the avoidance of doubt, as
used herein the term  diameter refers to the length of a straight line
passing through the center of an  object. Where the discontinuous portion
that is used for introducer needle 31 is  enlarged diameter portion 38, it
should have a diameter greater than the - diameter of proximal opening 43
regardless of the specific configuration used  for enlarged diameter portion
38. This provides one mechanism to ensure that introducer needle 31 cannot
be pulled in a proximal direction comp lately out of  needle shield 40, This
is because enlarged diameter portion 38 blocks further  proximal movement of
introducer needle 31 through proximal opening 43. AItematively, a washer 49
having an opening therein with a diameter slightly  larger than the diameter
of the main portion of introducer needle 31 but smaller  than the diameter
of enlarged diameter portion 38 can be placed into cavity 42  abutting the
proximal wall of cavity 42. In this position, the opening of washer  49 is
aligned with proximal opening 43. Thus washer 419 would prevent  enlarged
diameter portion 38 from passing through proximal opening 43. AIternativeiy,
if notch 39 were used as the discontinuous portion or if no  discontinuous
portion were used on introducer needle, a tether 50 could be  used to
connect needle shield 40 with needle hub 34. See for example FIG. 42.
Tether 50 must be configured such that its effective length will not allow
sharp  distal tip 32 to be pulled proximally completely out of needle shield
40. i 36 ~ WO 01/93940 3 OCT 2005  PCT/US01/15757 The diameter of enlarged
diameter portion 38 preferably should be at  least about 0.002 inches
greater than the outside diameter of the main portion  



of introducer needle 31. It has been surprisingly found that this dimension
is  sufficient, in the context of this invention, to prevent sharp distal
tip 32 of  introducer needle 31 from being moved distally out of needle
shield 40 after  sharp distal tip 32 has been withdrawn proximally into
needle shield 40. Where  enlarged diameter portion 38 is symmetrically
disposed about the shaft of  introducer needle 31 , preferably the diameter
of enlarged diameter portion 38  should be about 0.004 inches greater than
the diameter of the main portion of  introducer needle 31. To ensure this
difference in diameter is achieved, that  portion of introducer needle 31
immediately distal to distal portion 38b can be  formed with a slightly
increasing taper from distal portion 38b toward the distal  end of
introducer needle 31. See FIG. 3A. Grinding that portion of introducer
needle 31 can form this taper immediately distal of distal portion 38b. The
lock that prevents unwanted distal-movement of sharp distal tip 32 of
introducer needle 31 out of the distal end of needle shield 40 once sharp
distal  tip 32 has been proximally withdrawn into needle shield 40 can take
many  forms. As used herein the phrase "unwanted distal movement of
introducer  needle 3t" means distal movement of introducer needle 31, during
normal- use  of catheter and introducer needle assembly 10 and under normal
circumstances, such that sharp distal tip 32 is not re-exposed from distal
opening 45 of needle shield 40 after the lock engages introducer needle 31.
As shown in FIGS. 4 through 7, the look can be in the form of a spring  gate
100, which can include a separate biasing mechanism 150, to lock  introducer
needle 31 in place in needle shield 40. In this embodiment for the  lock,
the discontinuous portion is preferably an enlarged diameter portion 38.
Spring gate 100 and biasing mechanism 150 are Iocated in cavity 42 of
housing 41 of needle shield 40 and about introducer needle 31. Spring gate
100 has a pair of spaced apart tines 110 connected by a base 120. Tines 110
should define at least one portion having a distance therebetween that is 37
WO 01/93940 PCT/US01/18757 75 OCT 2005 slightty larger than the diameter of
the main portion of introducer needle 31 and  is less than the diameter of
enlarged diameter portion 38. This allows the main  portion of introducer
needle 31 to be positioned between tines 110 and move  



proximally past tines 110. Base 120 may extend generally perpendicular to
tines 1 10 to provide more surface area to contact biasing mechanism 150,
described below. Although the face of spring gate 100 is shown in the FIGS.
as  having a generally U-shape, it is to be understood that other shapes
could be  used for the face of spring gate 100 as long as the shape allows
at least one  tine 110 to engage enlarged diameter portion 38. For example,
the face of spri ng gate 100 could have a V-shape or an L-s hape. lasing
mechanism 150 forces spring gate 100 up into contact with  Introducer needle
31 and ensures that tines I10 and base 120 remain adjacent  to introducer
needle 31. Biasing mechanism 150. may take any appropriate  form. For
example, It may be a helical spring as shown in FIGS. 4 through 6, or  it
may be a compressible rubber-Sike material' hat acts as a spring or it may
be .  configured as a leaf spring. Moreover, biasing mechanism 150 and tines
110  could be integrated as one member. As introducer needle 31 is withdrawn
proximally into needle shield 40;  the main portion of introducer needle 31
passes between tines 110. When  enlarged diameter portion 38 abuts tines
1'10, spring gate 110 is rotated  proximally and forced downwardly against
the bias of biasing mechanism 150  by the proximal movement of enlarged
diameter portion 38. This allows  enlarged diameter portion 38 to pass
proximally past tines 110. Compare  FIGS. 4 and 5. Once enlarged diameter
portion 38 is proximal of tines 110,  biasing mechanism 150 forces spring
gate 100 to rotate clockwise, as seen in  the FIGS, back into engagement
with introducer needle 31. When enlarged  diameter portion 38 is proximal of
tines 110, sharp distal tip 32 is proximal of  distal opening 48. See FIG.
6. Similarly, all of the embodiments disclosed  herein are configured such
that sharp distal tip 32 is looked in needle shield 40  proximal of distal
opening 45  - 3 OCT 2005  \'O 01193940 PCT/US01/18757 Subsequent distal
movement of introducer needle 31 is prevented by the  engagement of enlarged
diameter portion 38 and tines 110. Since tines 110  engage the distal wall
of cavity 42, tines 110 cannot be moved distally past this  distal wail.
Thus, if a clinician tries to advance introducer needle 31 distally  



after enlarged diameter portion 38 has been moved proximal of tines 110,
enlarged diameter portion 38 would butt up against tines 110 which in turn
would butt up against the distal wall of cavity 42. Biasing mechanism 150
ensures that tines 110 remain engaged to introducer needle 31. And as
discussed above, further proximal movement of introducer needle 31 from
needle shield 40 is prevented because enlarged diameter portion 38 blocks
further proximal movement of introducer needle 31 through proximal opening
43  or washer 49, Altematively, a tether 50 connecting needle shield 40 and
needle  hub 34 could be used to prevent unwanted proximal movement of
introducer  needle 31 out of needle shield 40. A second embodiment for the
lock that prevents unwanted distal  movement of introduces needle 31 is a
leaf spring 200. See FIGS. 0 through  10. Leaf spring 200 has a proximal
wall 210 defining an opening 215 therein  aligned with proximal opening 43
of cavity 42. Proximal wall 210 is generally  perpendicular to the
longitudinal axis of introducer needle 31, Where enlarged  diameter portion
38 is used on introducer needle 31, preferably opening 215  has a diameter
at least slightly larger than the diameter of the main portion of
introducer needle 31 but smaller than the diameter of enlarged diameter,
portion  38 Of course, it is not necessary for leaf spring 200 to include
proximal wall  210 and opening 215 as long as proximal opening 43, washer 49
or tether 50 is  used to prevent proximal movement of sharp distal tip 32
out of needle shield 40, Leaf spring 200 also has a support leg 220 and a
locking leg 230  oriented at an angle to support leg 220 such that locking
leg 230 is directed  generally toward proximal wall 210 so that locking leg
230 is preferably not  perpendicular to support leg 220. Preferably, locking
leg 230 approaches being 39 WO 01193940 - 3 0  PCT/US01/187S7 parallel to
support leg 220. Ar. seen in FIGS, 8 - 10 support leg 220 and locking  leg
230 are preferably-oriented to each other such that leaf spring 200 has a
generally V-shape lying on its side, with the apex of the V facing distally.
This  V-shaped configuration ensures that locking leg 230 is biased toward
introducer- 



needle 31 and is oriented at an angle to support leg 220. Locking leg 230
includes a pair of spaced apart tines 240. Along at least  one portion of
tines 240, a distance is defined therebetween that is slightly Iarger than
the diameter of the main portion of introducer need le 31 and is less  than
the diameter of enlarged diameter portion 38. This allows the main portion
of introduoer needle 31 to extend between tines 240 and move proximally past
tines 240. Tines 240 are preferably o dented on locking leg 230 so as to -
assume a generaIly V-shaped configuration  As introducer needle 31 is
withdrawn proximally into needle shield 40,  the main portion of introducer
needle 31 passes between tines 240. When  enlarged diameter portion 38 abuts
fines 240, they are rotated  counterclockwise, as seen in the FIGS. This
allows enlarged diameter portion  38 to move proximally past tines 240. Once
enlarged diameter portion 38 is  proximal of tines 240, the bias of leaf
spring 200 causes locking leg 230 and  fines 240 to rotate clockvise, as
seen in the FIGS. back into engagement with  introducer needle 31. If
introducer needle 31 is subsequently moved distally,  loWing leg 230 and
tines 240 will continue to rotate clockwise, as seen in the.  FIGS. This
forms introducer needle 31 upwardly into tight engagement with the~  walls
defining cavity 42 of needle shield 40 and prevents re-exposure of sharp
distal tip 32. Any subsequent distaI movement of introducer needle 31 is
prevented and, if enough distaIly directed force is applied to introducer
needle 31, couId cause introducer needle 31 to buckle and permanently lock
introducer  needle 31 in needle shield 40. See FIG. 9, Further proximal
movement of introducer needle 31 is prevented by the  engagement of enIarged
diameter portion 38 with proximal wait 2 10. Again, if  desired, a tether 50
connecting needle shield- 40 to needle hub 34 could be 40 - 3 OCT 200 WO
01/93940 PCTIUSOIII9757 used to prevent this unwanted proximaI movement of
introducer needle 31 with  respect to needle shield 40~ A th i rd e m bod
ime nt fo r the I ock that p revents u nwanted d istal moveme nt  of introd
ucer need le 31 i s a leaf s pri ng 3 00. See F I G,9. I I th roug h 13.
Leaf  spring 300 has a p roxi mat wall 310 defi n i ng an opening 315 th
erei n allig ned with  



proximal opening 43 of cavity 42. Proximal wall 310 is generally
perpendicular  to the longitudinal wds of needle shield 40. Where enlarged
diameter portion  38 is used on i ntrod uce r n eedle 3 1, p referab ly the
d iameter- of opening 315 is  slightly larger than the diameter of th a main
p orHon of introd U Ger needle 31 ' but  s mallet tha n the d i a meter of
en [a rged d larneter portion 38. Of oo u rse, it is not  neoessary for ieaf
sp ring 300 to include proxima I wall 310 and opening -3 15 as.  long as-
pribArnat opening 4 3, was her 49 or tether 50 is used to p rev6nt p roximal
movement of sharp distal tip 32 out of needle shield 40, Leaf spring 300
also has a support leg 320 and a locking leg 330  orie nted at an ang le tD
suppo rt leg 320 such that locki ng leg 330 is dimeted  generally toward
proAma I wall 310 and is not pe rpend icula r to support leg 320.
Preferably,'locking leg 330 approaches being p,~ratlel to support leg 320.
As  see n i n F I G. 11, s uppo rt leg 3 20 a nd locking leg 33 0 aitr6
p-refe rably oriented to  each other such th at leaf sp ring 30 D MS7 a g
eneral ty V-shape~ lying on fts side,  with the apex of the V fa ci ng
distally. Th is V-sha ped configunati on ens u res that  locking leg 330 is
biased toward introducer needle 31. Alternafively locking leg.  3 30 oou Id
be oriented at a d ifferent a ng le, to s up p o rt leg 320. For example,
lockin g leg 330 oo u I d be o riented at a n a ng le to s u pport leg 320
that  approaches 9G degrees. See MG. 17 and compare suppon leg 620 a-n.d
locKing  leg 6 30. Indeed, locking leg 3 3 0 co u Id in fact b e
perpendicular to support leg  320 or could be oriented anywhere between
being parallel to or perpendicular  to support leg 320- The main criterion
for the configuration of leaf spring 300 is  to have locking leg 330 biased
toward introducer needle 31 so it engage-S  enlarged diameter porbon 38. 41
W0 01193940 PCT/US01/ 18757 That portion of locking leg 330 that abuts
introducer needle 31 can be  contoured to form a generally semi-circular
cross-section to approximate a  portion of the circumference of the main
portion of introducer needle 31 . This  minimizes drag on introduce r needle
31 as it is being moved proximally past  locking leg 330. In the embodiment
of FIG. 1I through 13, enlarged diameter portion 38  shown in FIG. 3A is
preferably used. This embodiment includes a tapered  proximaI portion 38a
and a distal portion 38b that is generally perpendicular to  



the longitudinal axis of introducer needle 31, However, it is to be
understood  that the other embodiments for the discontinuous portion on
introducer needle  31 could be used. In addition, the end of locking leg 330
that engages the  discontinuous portion could be configured appropriately to
mechanically engage  the discontinuous portion. For example, If notch 39
were used as the  discontinuous portion, the portion of locking leg 330 that
engages notch 39  would include a tab to engage the notch. See for example,
the tab in FIG. 3 1. Locking leg 330 rides along the main portion of
introducer needle 31 as  introducer needle 31 is withdrawn proximally into
needle shield 40. Locking leg  330 also rides over enlarged diameter portion
38 as it is pulled proximally- past  locking leg 330. Having a tapered
proximal portion 38a facilitates movement of  enlarged diameter portion 38
past locking leg 330 so enlarged diameter portion  38 is proximal of locking
leg 330. If introducer needle 31 is moved distally after  enlarged diameter
portion 38 and distal portion 38b are moved proximally_of the  proximal end
of locking leg 330, the proximal end of locking leg 330 will engage  distal
portion 38b and prevent further distal movement of introducer needle 31.  In
addition, such distally directed force applied to introducer needle 31 will
cause locking leg 330 to rotate clockwise, as seen in the FIGS. This.
forces.  introducer needle 31 upwardly into tight engagement with the walis
defining  cavity 42 of needle shield 40 and prevents re-exposure of sharp
distal tip 32. Further proximal movement of introducer needle 31 is
prevented by the  engagement of enlarged diameter portion 38 with proximal
wal1310, Again, if 41 WO OV93940 - ~ OCT Rm  PCTIUSID1118757 des1red, a
tether 50 connecting needle shield 40 to need[e hub 34 could be  used to
prevent this unwanted proximal movement of introducer needle 31 with
respect to needle shield 40~ A fourLb embodiment for the sock that prevents
unwanted distal  movern ent of 1 ntro d u ce r need le 31 i s shown i n FIG
S. 14 and 15. The fau rth  embodiment is a ieaf spd ng 40 0 th at i n c(udes
a p roxi mal wal 1410 suppo rfing a  pair of support fegs 420 each of which
is connected to a locking leg 430. Proxi mal wali 410 defines an 0 pen ing
415 therein th roug h which introd Uce r  



needle 31 can extend. Proximal wall 410, support legs 420 and JwWng legs
430 are oonfigured so that locking legs are biased toward the main portion
of  introduoer needle 31. In this embodiment, introduoer needle 31 prefeMbly
includes enlarged diameter pottion 38 shown in FIG. 3A. Although as
previous(y discussed, other embodiments for the disoonfinuous porfi'.on
could  also be used. Locking legs 430 can be oriented at a Wide range of
angles to suppon  legs 420, Preferably locking legs 430 are oriented at an
angle less than 90  degrees to support legs. -Regardless cf the angle of
orientation, looking legs 430 must engage disU portion 38b in order to
prevent unwanted distal  movement of introduoer need)e 31. 1 Looking fe~s
430 fide along the main portion of introducer needle -31 as  introduoer
needle 31 is withdrawn proximally into needle shield 40, Locking  legs 430
ride over enlarged diarneteT- portion 38 as ft is pulled proximally p~Lst.
locking legs 430. Tapered proximal portion 38a faclihates movement of...
enlarged diameter portion 38 past locking legs 430 so enlarged diameter._
portion is pToxi mal of looking legs 430 - If i ntroduce r needle 31 is
moved - d istallY  after enlarged diameter portion 36 and distW portion 38b
are moved pro)(1mallY  of the proximal end of locking legs 430, the ends of
iocking legs 430 VAII engage  distal portion S8b and prevent further distal
movement of introducer needle 31. Further Proximal movement of introdumr
needle 31 is prevented by the  eng a g ement of e n la rg ed d i a mete r
poffi o n 3 8 )Mth p roxi rna I wa 11410. Again, - ff 43 -3. OCT 2005  WO
01193940 PCT/US01/18757 desired, a tether 50 connecting needle shield 40 to
needle hub 34 could be  used to prevent this unwanted proximal movement of
introducer needle 31 with  respect to needleshield 40, As shown in FIGS. 14
and 15, leaf spring 400 and housing 41 may be  configured to enhance the
mechanical engagement between locking legs 430  and enlarged diameter
portion 38, This is achieved by allowing leaf spring 400  to move distally
in cavity 42 after enlarged diameter portion 38 has been  withdrawn into
needle shield 40 proximal of locking legs 430. In this  embodiment, cavity
42 has a tapered cross section. This taper is such that the  



inner diameter of cavity 42 decreases from its proximal portion toward its
distal  portion. This `taper should be sufficient to engage support legs 420
and force  support legs 420 toward introducer needle 31. Preferably this
taper,, as defined  by the angle between the wall of cavity 42 and the
longitudinal axis of introducer  needle 31, should be less than 90 degrees
minus the static slip angle created  between the surface of support legs 420
and the wall of cavity 42. With this  configuration, any subsequent distal
movement of introducer needle 31 will..  cause leaf spring 400 to move
distally with Introducer needle 31 unfit support  legs 420 engage the
tapered walls of housing 41 . As support legs 420 engage  the tapered walls,
locking legs 430 are forced into tighter contact with the shaft  of
introducer needle 31 and may even bind into the surface of introducer-needle
31 , This fight contact between locking legs 430 and distal portion 38b
ensures  that the ford needed to overcome the mechanical engagement between
.the  ends of locking legs 430 and distal portion 38 will be too high for a
clinician,  using catheter and introducer needle assembly 10 in a normal
manner and in  normal circumstances, to overcome. The fifth embodiment of
the lock that prevents unwanted distal  movement of introducer needle 31 is
a variation of the fourth embodiment of the  lock that prevents unwanted
distal movement of introducer needle 31 and that  minimizes drag on
introducer needle 31 as it is being withdrawn in needle shield  40. See FIG.
16. The fifth embodiment is a leaf spring 500 that includes a 44 \Vo
01/93940 --3 0C12M  PCT/US01/8757 proximal 115 10 supporting a pair of
support legs 520 each of which, is  connected to a locking leg 530. Proximal
wall 510 defi nes an opening 5Th  therein through which introducer needle 31
can extend. Proximal wall 510,  support legs 520 and looking legs 530 are
configured so that looking legs are  biased toward the shaft of introducer
needle 3t. In this embodiment, introducer  needle 31 preferably includes
enlarged diameter portion 38 shown in Fl. 3A.  Although as previously
discussed, other embodiments for the discontinuous  portion could also be
used. At least one, but preferably each support leg 520 includes a support  



finger 550 thereon. Each support finger 550 cooperates with a support tab
560  formed on housing 41 to hold each support leg 520 away from the shaft
of  introducer needle 31. Leaf spring 500 is disposed in cavity 42 such that
proximal wall 510 is spaced distally from the proximal wall of cavity 42 to
allow  proximal movement of leaf spring 500 when introducer needle 31 is
withdrawn  into needle shield 40. When enlarged diameter portion 38 engages
proximal  wal1510 as a result of the proximal movement of introducer needle
34, leaf  spring 500 will be moved proximally with continued proximal
movement of  introducer needle 31. This allows each support finger 550 to be
moved out .of  engagement with support tabs 560, which in turn allows
support legs 620 to  return to their inward position, In the inward
position, locking legs 530 engage  the main portion of introducer needle 3t.
Unwanted distal and proximal  movement of introducer needle 31 is prevented
in a similar manner as is  accomplished in the fourth embodiment of the
lock. Tice sixth embodiment of the Iock that prevents unwanted distal
movement of introducer needle 31 is shown in FIGS. 17 and 18. In this
embodiment, the leaf spring 600 includes a proximal wall 610 supporting a
pair  of support legs 620 each of which is connected to a locking leg 630.
Proximal  wall 610 defines an opening 615 therein through which introducer
needle 31  can extend. In this embodiment, it is not necessary that locking
legs 630 be  biased toward the shaft of introducer needle 31. In fact, in
order to minimize 45 -3 OCT 12005  WO 01/939-10 PCT/US01/157 drag on the
shaft of introducer needle 31 as it is moved proximally into needle  shield
40, the ends of locking legs 630 are preferably spaced away from the  shaft
of introducer needle 31. This allows introducer needle 31 to be easily
withdrawn into needle shield 40, In this embodiment, introducer needle 31
preferably includes enlarged  diameter portion 38 shown in A. 3A. Although
as previously discussed, other  embodiments for the discontinuous portion
could also be used. Cavity 42 has a proximal portion and a distal portion
where the diameter  of the proximal portion is smaller than the diameter of
the distal portion. When  sharp distal tip 32 is distal of the distal end of
needle shield 40 prior to use in  



inserting a catheter into a patient, leaf spring 600 is located
substantially in the  distal portion of cavity 42. As introducer needle 31
continues to be moved  proximally into needle shield 40, enlarged diameter
portion 38 moves proximally  of locking legs 630 and subsequently engages
proximal wall 610 and  subsequently pulls leaf spring 600 into the proximal
portion of cavity 42. The  smaller diameter for the proximal portion forces
support legs 620 and thus to ng legs 630 toward the main portion of
introducer needle 31 so.that locking  legs 630 can engage introducer needle
31 distal of but adjacent to enlaged  diameter portion 38. The leaf sprring
600 includes at least one, and preferably two; flexible  radially outwardly
biased fingers 650 extending from support [egs 620. Housing  41 defines s-a
slot 660 for each finger 650 wherein each slot 660 has a. proximally  facing
shoulder. As leaf spring 600 is pulled proximally into the proximal. portion
of -cavity 42 by the engagement between enlarged diameter portion 38 and
proximal watt 610, fingers 650 flex inwardly because of their contact with
the  inner walls of housing 41. However, once fingers 650 become aligned
with  slots 660, fingers 650 can return to their outward position and move
into slots  660. The engagement of fingers 650 and the proximally facing
shoulder o-slot  660 prevents any subsequent distal movement of leaf spring
600 with respect to  housing 41, When leaf spring 600 is in this position in
housing 41, the ends of 46 -3 OCT 2005  WO 01193940 PCT/IISOI/18757 locking
legs 630 abut introducer needle 31 distal of but adjacent to enlarged
diameter portion 38. Thus, any unwanted distal movement of introducer needle
31 is prevented by the engagement of the ends of looking legs 630 and distal
portion 38b. A seventh embodiment for the lock that prevents unwanted distal
movement of introducer needle 31 is shown in FIGS. 19 through 2 1. Irt th[s
embodiment, leaf spring 700 includes a proximal wall 710 supporting a
support  leg 720, which in turn is connected to a locking leg 730. Proximal
wa11710  defines an opening 715 therein through which introducer needle 31
can extend.  Preferably Iocking leg 730 is substantially perpendicular to
support leg 720 and  defines an opening 735 therein. Preferably the diameter
of opening 735 is  



slightly larger than the diameter of the main portion of introducer needle 1
but  is smaller than the diameter of enlarged diameter portion 38. Proximal
wall  710, support leg 720 and locking leg 730 are configured such that
locking Leg  730 is biased toward introducer needle 31. Of course the
orientation of leaf  spring 700 could be at any angle around the
longitudinal axis of introducer  needle 31 so that support leg is biased
toward introducer needle 31. In this embodiment, introducer needle 31 must
include enlarged diameter  portion 38. Preferably, enlarged diameter portion
38 shown in Fl. 3C is used.  In the unlocked and biased position for leaf
spring 700, sharp distal tip 32 of introducer needle 31 is distal of the
distal end of needle shield 40 and locking  leg 730 contacts and is biased
toward introducer needle 31. See FIG.-19. As  introducer' needle 31 is
withdrawn proximally into needle shield 40 locking leg  730 rides over the
surface of introducer needle 3 1. Locking leg 730 can include  a proximally
or distally directed tab 738 that contacts introducer needle 31 to  minimize
drag on introducer needle 31. Once sharp distal tip 32 of introducer  needle
31 is moved proximal of looking leg 730, leaf spring 700 returns to its
unbiased, i.e. activated, position such that opening 735 is substantially
aligned  with the longitudinal axis of introducer needle 31 and distal
opening 45. If  introducer needle 31 is thereafter moved distally with
respect to needle shield 47 WO QJN3940 -3aC12005  PC'T1U 01/1 757 40, sharp
distal tip 32 of introducer needle 31 extends through opening 735 until
enlarged diameter portion 38 engages opening 735_ Unwanted distal  movement
of introducer needle 31 is thus prevented so that sharp distal tip 32
cannot be re-exposed outside needle shield 40, Further proximal movement of
introducer needle 31 is prevented by the  engagement of enlarged diameter
portion 38 with proximal wa11710. Again, it is  not necessary for leaf
spring 700 to include proximal wai1710 and opening 715.  As long as proximal
opening 43, washer 49 or tether 50 could be used instead  to preverit this
unwanted proximal movement of introducer needle 31 with respect to needle
shield 40. Locking leg 730 can have a funnel configuration 736 adjacent to
opening  



735. This funnel configuration 736 acts as a guide for introducer needle 31
to  ensure that it passes through opening 735 if introducer needle 31 is
moved  distally after it has been withdrawn into needle shield 40. Funnel
configuration  736 can be configured so that it is cornplemehtary to the
shape of the tapered - distal portion 38b of enlarged diameter portion 38
shown in FIG. 3C. An eighth embodiment of the lock that prevents unwanted
distal  movement of introducer needle 31 is shown in FIGS. 22 through 25. In
this  embodiment, introducer needle 31 must include enlarged diameter
portion 38.  Preferably, enlarged diameter portion 38 shown in FIG. 3C is
used. The lock of this embodiment is a leaf spring 800 that includes a
proximal  wall 810, a support leg 820 connected to one end of proximal wall
810 and a  locking leg 830 connected to support leg 820. In addition, leaf
spring.80b  includes an outwardly biased ivcidng arm 850 connected to the
other end of  proximal wall 810. An opening 815 is defined in proximal wall
810 and an  opening 835 is defined in locking leg 830. Both openings 815 and
835 allow  introducer needle 31 to extend therethrough. Opening 835 has a
diameter  slightly larger than the diameter of enlarged diameter portion 38,
whereas  opening 815 has a diameter smaller than the largest diameter of
enlarged  diameter portion 38 49 WO 01193940 - 3 OCT 2005  PCWUS01118757
Cavity 42 of housing 41 defines a proximal portion, a medial portion and  a
distal portion wherein the diameter of the medial portion is less than the
dia mote rs of the p roxima I portio n and the d istal portio n. As a result
of th is  configuration, cavity 42 d efi nes a proxi rnally facing sh ouid
er 860 and a distally  facing sh ou Ide r 87 0. Leaf spri ng BOG is in itial
ly located in t he med ial portion of  cavity 42 such that looking leg 830
abuts distalty facing shoulder 870. In ad d ition, leaf sp ri ng 800 is
located i n the mad ial p ortio n of cavity 42 such that it  is movable
proximally with respect to housing 4 1. Prior to wilthd rawal ot sha rp d
Istal tip 32 f nto need le sh leld 40, leaf spring  800 is in the position
shown in FIG. 22 such that locking leg 830 is generally  perpend icula r to
th e shaft of introd ucer needle 31. As introd uoer need le 31 is  



moved proximally into needle shield 40, enlarged diameter portion 38 passes
th ro u g h ope ning 83 5 cf looking leg 830 u ntil the p roximal end of
enlarged  diameter portion 38 engages pi-o)drnal wall 810. Since the
diameter of opening  815 Is less than the largest diameter of enlarged
diameter porfion 38, continued  relative p roxi mal movement of introd ucer
need6 31 with respect to leaf s pdng  800 is p revented. H oweve r, co ntin
ued proxim a I movement of i ntrod uoer need le  31 causes leaf spdng 800 to
move proximally unfil proximal wall 810 abuts  against the proximal wall of
cavity 42. At this point, further proximal movement  of introducer needle 31
and leaf spring 800 is prevented. S ince locking leg 830 abuts d istal ly fa
cing sho u Ider 870 in housi ng 4 1,  the proximal Movement of leaf sp ri ng
a 00 with respect to h ousi n g 41 cau ses  locking leg 830 to rotate. As
such the orientation of locking [eg 830 with respect  to introducer needle
31 changes so locking leg 830 is no longer perpendicular  to Introducer
needle 31, Gompare FIGS. 22 and 23. In addition, the proximal  movernent G(
leaf spring 800 causes looking arm 850 to beOGnV-- aligned with  the larger
diameteir proximal portlon of cavity 42. This allows locking arm 850 to
move to its a utwa rd positio n, away from introdu cer needl e 31 into the
proxi m a I  portion of cavity 42 so that locking arm 850 abuts proximally
facing shouldeT 49 - 3 0 C 1 2005  WO 0 1 193940 PCT([T501118 757 860. In
this position, any subsequent distal movement of leaf sprang 800 with
respect to housing 41 is prevented. When locking leg 830 is no longer
perpendicular to introducer needle 31,  opening 835 is skewed with respect
to enlarged diameter portion 38. Thus, in  this orientation, the effective
diameter of opening 835 is less than the diameter  of enlarged diameter
portion 38 and Is approximately equal to the diameter of  the main portion
of introducer needle 31. As used herein, the term "effective  diameter"
means the diameter of the image of opening 835 when it is projected  onto a
plane perpendicular ndiculthe longitudinal axis of introducer needle 31.
Because, the effective diameter of opening 835 is less than the diameter of
enlarged diameter portion 38 in the orientation shown in FIGS. 23 and 25,
enlarged diameter portion 38 is prevented from moving distally past locking
leg  830 and sharp distal tip 32 is effectively locked in needle shield 40.
Indeed, as  



introducer neod[e 31 is moved distally, the binding force between locking
leg  830 and introducer needle 31 increases making it extremely difficult
for  enlarged diameter portion 38 to be moved distally past locking leg 830
and thus  defeat this lock. A ninth embodiment of the lock that prevents
unwanted distal movement  of introducer needle 31 is shown in FIGS. 26
through 28 and is a tube 900. In  this embodiment, the discontinuous portion
on introducer needle 31 is preferably an enlarged diameter portion. Even
more preferably, enlarged  diameter portion 38 shown in FIG. 3A is used
although other embodiments for  enlarged diameter portion 38 could be used.
Tube 900 Is located in cavity 42 and includes at Least one movable  lanced
tab 950 that extends inwardly into tube 900 In a proximal direction.
Preferably two such tabs 950 are formed orr opposite sides of tube 1900. The
distal portion of tube 900 has an inner diameter greater than the diameter
of  enlarged diameter portion 38 to allow introducer needle 31 freely to
move  therein. Because tabs 950 are movable, enlarged diameter portion 38
can  move past the proximal ends of tabs 950 as introducer needle 31 is
withdrawn 50 WO 01193940 -3OCT2005  P(_TIl]S01f IK7S7 proximally into needle
shield 40. Again the proximal movement of introducer  needle 1 past tabs 950
is facilitated by tapered proximal portion 38a. Once  introducer needle 31
has been withdrawn proximally into needle shield 40 such  that tabs 950 are
distal of distal portion 38 any unwanted distal movement of  introducer
needle 31 will be prevented by the engagement of the proxirnaI ends  of tabs
980 with enlarged diameter portion 38. Further proximal movement of
introducer needle 31 is prevented by the engagement of enlarged diameter
portion 38 with proximal opening 43. Alternatively, the proximal portion of
tube  900 could be formed with an inner diameter smaller than the diameter
of  enlarged diameter portion 38 to prevent unwanted proximal movement of
introducer needle out of tube 900. In addition, washer 49 or tether 50 could
be  used to prevent unwanted proximal movement. A tenth embodiment of the
lock that prevents unwanted movement of  



introducer needle 31 is shown in FIGS. 29 through 32. This lock a speed nut
1000, which defines a through hole 1010 that -has a diameter slightly larger
than  the diameter of the main portion of introducer needle 1. This allows
introducer  needle 31 to extend through speed nut 1000. Speed nut 1000
includes at (east  one but preferably a plurality of movable tabs 1020
extending from the main  body portion 1030 of speed nut 1000. Tabs 1020 are
biased toward introducer  needle 31 so they are proximally oriented and
extend inwardly toward the  proximal end of introducer needle 31. The distal
ends of tabs 1020 are  connected to main body portion 1030 of speed nut 1000
by, for example, a  living hinge. See Fi. 32. Because tabs 1020 are
proximally oriented and movable, enlarged  diameter portion 3 can move
easily past the proximal ends of tabs 1020 as  introducer needle 31 is
withdrawn proximally into needle shield 40. Once  introducer needle 31 has
been withdrawn proximally into needle shield 40 such  that tabs 1020 are
distal of enlarged diameter portion 38, unwanted dicta[  movement of
introducer needle 3 1 will be prevented by the engagement of the  proximal
ends of tabs 1020 with distal portion 38b of enlarged diameter portion 51 -3
OCT 2005  WO 0 1193940 PCT/US01/18757 38_ The generally proximal orientation
of tabs 1020 also causes tabs 1020 to  bite into the surface of introducer
needle 31 to hold introducer needle 31 in  place. Further proximal movement
of introducer needle 31 is prevented by the  engagement of enlarged diameter
portion 38 with proximal opening 43 or  washer 49. Again, proximal opening
43, washer 49 or tether 50 could be used  to prevent this unwanted proximal
movement. As shown in FIG. 31, the discontinuous portion of introducer
needle 31  can be in the form of a notch 39 such as shown in FIGS. 3E, 3F
and 3G. When  introducer needle 31, and thus notch 39, is withdrawn through
speed nut 1000,  at least one tab 1020 will drop into notch 39. Any
subsequent distal movement  of introducer needle 31 will be prevented by the
engagement of tab 1020 with  the distally facing portion, i.e. the proximal
edge, of notch 39. The use f a  plurality of tabs 1020 formed around main
body portion 1030 ensures that at  least one tab 1 020 will engage notch 39.
Alternatively, a plurality of  



longitudinally displace notches 39 located about the circumference of
introducer .  needle 31 could be used to catch tabs 1020. When a notch 39 is
used as the- discontinuous portion on introducer  needle 31, such as shown
in FIG. 3D, instead of an enlarged diameter portion  38, a tether 50
connecting needle shield 40 to needle hub 34 may be used to  prevent
unwanted proximal movement of introducer needle 31 with respect to  needle
shield 40. Also, as described herein, tether 50 is a mechanism to prevent
introducer needle 31 from being withdrawn proximally out of,the  proximal
portion of needle shield 43 instead of the engagement of enlarged  diameter
portion 3 with proximal opening 43 or washer 49. An eleventh embodiment of
the lock that prevents unwanted distal  movement of introducer needle 31 is
shown in FIGS. 33 through. 35, 37A, 37B  and 37C In this embodiment, the
lock is a retention plate 1100, which includes  tabs 1120 that do not extend
proximally from the main portion of retention plate  1100. See specffically
FIG. 37A. However, tabs 1120 are still connected to the  main portion of
retention plate 1100 via any appropriate mechanism, such as a 52 WO 01193940
- 3 OCT 205  PCT/US01/18757 tiving h i nge, so that tabs 1120 are movable
with respect to the mai n portion of  retentic n pl ate 1100 ~ Tab s 1120
define a through hole 1130 between the ends  of each ta b 1120 th at h as a
diamete r s Rghfiy g reater than the diameter of the  m ai n portio n of i
ntrod ucer n eed fe 31 b ut is s m affer th an the diarnete r of e n larg ed
d iamete r portion 38. Retentio n p late I 100 is I ocated adj ace nt to the
pro)(im-al face of a media[ wal I 1140 formed in cavity 42 of hous ing 4 1.
Medial  wall 1140 defines an open ing 114 5 therethrough that has a d
iameter 9 reater  than the diameter of enlarged diameter portion 38. As~
introducer needle 31 is moved proximally into needle Weld 40,  enlarged
diameter poffion 38 can pass through opening 1145. In addition,.,  enlarged
diameter portion 38 can move past tabs 1120 since tabs 1120.vvill  move
proximally out of the way of enlarged diameter portion 38, However,  once
enlarp ed d ia meter portion 38 is moved p roximal of reterific n plate I
100,  any subsequent distal movement of introducer needle 31 with respect tD
needie  



shfeld 40 is prevented. This is because enlar~ed diameter portion 38 can
riot  extend back through hole 1130 but instead engages the surface of
tabs.1 120  adjacent to hole 113 0. 1 n addition, tabs 1120 can n ot m ove d
istally out of the  way of a n1arged diamete r po rtio n 3 8 because med ial
wall 1140 p reveRts any  such distat movement of tabs 1120. Any further
proArnal movement of introd ucer need le'. 31 is p revented by pro)(ima I
ope n i ng 43, was he r 49 o r tether  so. FIGS. 37B and 37C show vaHations
of the cetention plate shcwn in FIG.  37A. In both of these variations, tabs
1120 include distally extending fingers  adj ace nt to hole 1130 su ch as to
defin e the d iarnete r of ho le 113 0 . Fingers I 10 1 are shown in FIG,
37B and fingers 1101' are shown in FIG. 37C- In FIG.  37G, the outer
portions of fingers 1101' are tapered so they slope toward  introducer
needle 31 in the distat direcff an 'and the inner walls defining opening
114 5 have a complementa ry sto pe. Fingers I 10 1 and I 10 T fill any
excess s pace in op e nin g 114 5 in med iat wall 1140 and en su re that u
nwanted d i stal  movement of introduGer needle 31, In the case of the
variation shown in FiG, 53 WO 0 1193940 - 3 0 C T 2005  PCVUY)1J187S7 37C,
fing ers 110 V p rovide a g reater holding force to i ntradu cer needle 3 1
to  prevent unwanted distal movement of introducer needle 31. This is
because as  i ntrod u cer n ee di a 31 is moved d istal ly after en larg ed
d iameter p ortion 38 h as  bee n moved p roximal of reb~tnfion plate 110 D,
fi ng ers 110 1' wi I I wedge i nto  opening 1145 making it significantly
more dncuit tomoveintroducer needle 31  distally. FIGS, 33 through 36C, 38
and 39 show a first embodiment of a resilient  spring clip 1201 that is used
to connect needle shield 40 to catheter hub 24 until  sharp distal ti p 32
of introd ucer need le 3 1 has been withdrawn into needle  shield 40. A sp H
ng arm 15 1 that is formed in a V-s haped co nfig uration defines  the sp H
ng clip. S p ring arm 15 1 is disposed in housing 41 such th at the ap6x of
the V is pointed up toward the top of7hou'sing 41 and the legs defining de V
straddle the longitudinal axis of introduosr needle 31 when spning arm 15 1
is in  its unbiased posiflon. In this orientation, spring arm 151 is adapted
for mobon  



tra nsve rse to th e ]on girtudinal akis of introd ucer need le 3 1, This
rnofion is along  a defined p ath provided by a ramped surface 159 in
housing 4 T. See F tG S. 38  and 39. Of course spri ng arm 15 1 cou Id be d
ispos ed M hous ing 41 s u ch that. th e  apex is o He nted in other posRio
ns on a circle conoentric to the long itud 1 nal axis  of - i ntroducer need
le 3 1. A] I that is requ ired is that sp ring a rm 16 1 t~e adapted  for
motion transverse to the longitudinal axis of introducer needle 31. The apex
of the V s ha pe f~ci litates the flexi ng of sp ring arm 151 to and fro rn
a biased  condition. In addition, the apex of the V shape could be in the
form of a-living  hinge. I . When s ha rp d istal tip 32 of lintrod ucer
need le 31 is d istal of n eed [a shiel d  40, introducer needle 31 abuts
spring arm 151 so as to hold spring arm 151 in  the biased, unactivated,
clipped position. Spring arm 151 includes a clip arm  152 which extend s ge
nera I ly p a ra I lel to the to ng itud In al axis of introd u Cer needle
31. Clip arm 152 preferably has a finger 153 formed thereon, which is
adapted to engage thread 44 or a corresponding detent 26 formed on Gatheter
54 3 OCT 2005  wo 01/93940 PCT/US01/18757 hub 24 when sprang arm 151 is in
the clipped position Detent 26 can be the  flange or leer locking ears 44
shown on the proximal end of catheter hub 24,  Alternatively, detent 26 can
take the form of a notch or slot, or an upstanding  peg. Although the use of
finger 153 and detent 26 is preferred because it  provides positive
mechanical engagement therebetween, these elements are  not necessaryy.
Without any dotents the engagement force between clip arras  152 and
catheter hub 24 is limited to frictional force which may be easier to
overcome than with mechanical engagement, However, in certain situations,
this frictional farce may be sufficient. When sharp distal tip 32 of
introducer needle 31 is moved proximally into  needle shield 40 so that
introducer needle 31 no longer abuts spring arm 151,  spring arm 151 can
flex to its unbiased, activated non-clipped position out of  engagement with
catheter hub 24. This allows catheter hub 24 to be  disconnected from needle
shield 40, Spring arm 151 may include a  longitudinally extending flag 158
that minirizds drag on introducer needle 31,  



and enlarged diameter portion 38 if any, as introducer needle 31 Is being
moved proximally into needle shield 40. In addition, spring arm 151 may.
include an arm 53 extending therefrom and which defines an opening-therein.
In one embodiment, arm 53 also includes a longitudinally extending guide
rail  51 that guides introducer needle 31 toward opening 52. See FI .30B.
The  diameter of opening 52 is slightly greater than the diameter of the
main portion  of introducer needle 31 but is smaller than the diameter of
enlarged diameter  portion 38. Thus spring clip 151 can work to prevent
unwanted distal  movement of introd user need fe 31 in a similar manner to
the leaf spring 700  shown in FIGS. 19 - 21. In an alternative embodiment, a
tapered opening 54  can be used instead. See FIG. 36. All that is required
is for opening 54 to  define a portion that allows the main portion of
introducer needle 31 to extend  therethrough and to define a portion that
does not allow the enlarged diameter  portion 38 to extend therethrough. 55
WO 0 1/93940 - 3 OCT 2005  PCT/US01/18757 It is to be urid e rstood that the
vario u s embod i m e n ts of the resi lierit sp rin g  clips discussed
hereinafter can be used in conjunction wfth any of the previous  embodiments
of the lor* that prevents unwanted distal movement cf Sharp distal tip 32 of
introducer needle 31 out of the distal end of needle shield 40  once sharp
distal Up 32 has been proximally withdrawn into needle shield 40,
Prefembly, the resilient spring cilps are formed from stainless steel.
However, tt  is to be und erstood that oth e r flexib le, stron g materials
cou Id al so be used to  form the resilient spring clips. As previo us ly me
ntioned, the V-s h aped config uratio n of spring arrn 15 1  ensures that it
can flex behveert a clippec~ i.e. a biased and an unactivated,  pasfflon and
a non-clipped, i.e. an unbiased and an activated, positi.on. In the
Unactivated posit(ort, finger 163 is positioned Into engageMent With cadeter
hub  24. See FIG. 34. 1 n the activated posMon, fing e r 153 is not in eng
agement whh  catheter hub 24. See FIG. 35. Preferably, housing 41 defines a
ramp 159  extending transversely to the long itudinal axis of intmd ucer
need le 3 1. See  FIGS. 38 and 39. Ramp 159 is located in housfn g 41 such
that it engages clip  



arm 152. Ramp 159 act& as a g u ide for cli p arm 152 to en su re clip arm
152  and finger 153 do not rotate around catheter hub 24 but instead move
transversely to the bngitud i nal axis of i ntrad ucer needle 31 once sharp
distal tip  31 is withdrawn proximally of spring arm 151 out of engagement
with catheter'  hub 24. Although this V-shaped configuration for spring clip
1201 is preferredi  many d iffe re nt cc nf[g uration s may be u sod. Al I
that is req u i red is that the  orientation allows spring arm 151 to flex
so clip arm 152 and finger 153 can be  moved into engagement with catheter
hub 24 and can move to an activated  posftion a Lit of engagement with
catheter hub 24. A first embodiment of a spring clip 1211 with a transverse
barrier can be  seen in FIGS. 40 and 41. Spring clip 1211 is tormed from
spriing arm 191 and  clip aT-m 192. 1 n this embod iment, s p d ng arm 19 1
is a resi lie nt, substantially  straight and unbent member. Clip arm 192
defines a hole 195 through which 56 WO OV93940 - 3 OCT 2005  PCPUS01118757
introducer needle 31 extends. Spring arm 191 is oriented generally
perpendicular to introducer needle 31 sucki that the ends of spring an-n 191
aro_  Fixed to hous i n g 4 1. Thus, in the u n b i ased r i. e. aofivated n
on-ol i pped pos ition,  hole 19 5 is n ot I ong itud i n al ly al ig ne d
with introd ucer need le 3 1. See F I G, 4 1.  Although the FIGS. show
introdumr needle M above spring arm 19 1, it is to be  understood that
introducer needle 31 could be below spring arm 191 and Spring  an-n 19 1
could be lo cated within h ous ing 41 such th at it extend s across the d
iameter, in any orie ntatio n, of a cirde con ce ntric to the lo ng itud in
al axis of  introducdr needle 31. Whe n introduoe r need le 31 e>~ends th
roug h hol e 195 a nd p ast the d istal  end of need[e shield 40 and into
catheter h u b 24, spri n g arm 19 1 ab uts 4 introducer needle 31 and ~s
prevented from moving out of engagement with catheter h ub 24. See FIG. 40.
Gri p arm 192 preferably extends perpendicu lar  to spdng arm 191 and
includes a finger 193 formed thereon. In addition,  catheter hub 24 also 1
ndudes a dete nt 26 thereon for engagement M(M finger  



191 As discussed above, detent 26 can be a flange or luer locking.ears on
the  proximal end of catheter hub 24. Altematively, detent 26 Min take the
fQFM of a  notch or slot. or an upstanding peg. When intrDducer needle 31
extends past  spring arm 191, finger 193 engages a detent 26 on catheter hub
24 to maximize  the retention foro~ betwee n clip arm 192 6 nd cathete r h
ub 24, Th us, as long as  introduoer needle 31 extends distally past spring
an-n 191, clip arm 192 and  detent 26remain engaged so catheter hub 24 stays
connected with needle s hieid 40 ~ 0 n ce sharp distal tip 3 2 of intmduce r
ne-ed le 31 is withdrawn  proxim a lly past s p dng atm 19 1, cl i p arm 192
retu ms to its activated, Un biased,  non-ol ipped p osition so that fi n ge
r 1 can m ove o ut of e ngag eme nt Wfth datent  26- This allows catheter
hub 24 to be separated from needle shield 40~ Spi1ing clip 1211 ofthis
embodiment also includes a transverse barrier  196, which extends
perpendicular to an below spdng arm 19 1 to prevent u nwa nted d istal
movement of intf od ucer need le 3 1.- Th u 6 Whe n s harp d istal tip  32
is moved proximally post spring arm 191, transverse barrier 196 acts as a 57
WO 01/93940 -3O 11005  PCT/US01/18757 positive barrier to engage sharp
distal tip 32 of introducer needle 31 to prevent  unwanted distal movement
of introducer needle 31. With this embodiment, no  discontinuous portion 38
is needed on introducer needle 31 and a tether 50  may be used to prevent
unwanted proximal movement of introducer needle 31. However, if desired,
discontinuous portion 38 could be used on  introducer needle to prevent
unwanted distal movement of introducer needle  31. In that case, transverse
barrier 196 could be formed with an opening 199  therein having a diameter
smaller than the diameter of enlarged diameter  portion 38. Opening 199 thus
would prevent unwanted distal movement of  introducer needle 31 similar to
leaf spring 700 shown in FIGS. 19 - 21. Indeed,  all of the transverse
barriers discussed herein could be modified if desired to  incude an opening
therein that would not allow enlarged diameter portion 38 to  pass
therethrough. 



Although the foregoing embodiments of the spring clips engage the  outside
of catheter hub 24, it is to be understood that the spring clips and
introducer needle 31 could be arranged such that the spring clips engage the
inside of catheter hub 24. For example, the spring clips could be arranged
with  respect to Introducer needle 31 so that introducer needle 31 pushes
the locking  arms radially outwardly. Once sharp distal tip 32 of introducer
needle 31 is  moved proximally past the spring arras, they return to their
unbiased position  and move the locking arms inwardly toward the
longitudinal axis of needle  shield 40. FIGS. 42 through 45 show a second
embodiment of a spring clip 1212  with a transverse barrier that connects
catheter hub 24 to needle shield 40 until  sharp distal tip 32 has been
locked in needle shield 40. Spring clip 1212 of this  embodiment is
substantially the same as the embodiment for the spring clip  shown in FIGS.
33 through 360, 38 and 39 except for the addition of transverse  barrier
296. Thus this embodiment of spring clip 1212 functions to connect  catheter
hub 24 to needle shield 40 until sharp distal tip 32 has been locked in 5 --
3 O C T 2005  WO 01193940 PCT/US01/18757 needle shield 40 in substantially
the same way as the embodiment shown its  FIGS. 33 through 36C, 38 and 39.
When introducer needle 31 extends through needle shield 40 so that  sharp
distal tip 32 is distal of distal opening 45, spring amt 291 abuts the shaft
of introducer needle 31 and is biased to move transverse barrier 296 in
front of  sharp distal tip 32. Once sharp distal tip 32 is moved proximally
past spring  arm 291, spring arm 291 moves to its activated, unbiased,
non-clipped position  so that transverse barrier 296 is in front of sharp
distal tip 32. This prevents any  unwanted distal movement of introducer
needle 3 1. Where transverse barrier 296 is used, preferably a tether 50 is
used to  connect needle shield 40 to needle hub 34. Tether 50 prevents
unwanted  proximal movement of introducer needle 31 with respect to needle
shield 40.  Tether 50 can take many different forms such as a string, a
pleated element, a  sleeve member surrounding introducer needle 31 or a
piurafity of telescoping  members surrounding introducer needle 31.
Alternatively, where transverse  



barrier 296 is used, unwanted proximal movement of introducer needle 31 can
be prevented in the same manner as the embodiments previously discussed... .
As such, introducer needle 31 can be formed With enlarged diameter portion
38,  which would abut proximal opening 43 or washer 49. Where enlarged
diameter portion 38 is used on introducer needle 31,  spring clip 1212 could
be formed as shown in FIGS. 368 or 36C. As discussed  above, in those
embodiments, the spring clip is farmed - ith an arm 53  extending therefrom
simi#arly to transverse barrier 296. However, arm 63  defines are opening 52
or 54 therein. Opening 54 is tapered from a larger  diameter portion to a
smaller diameter portion. In both cases, opening 52 and  54 define a portion
that has a diameter that is smaller than the diameter of  enlarged diameter
portion 38. Thus, after spring clip 1212 moves to the non- clipped position,
opening 52 and 54 will be substantially aligned with introducer  needle 31.
However, unwanted distal movement of introducer needle 31 will be  prevented
because the smaller diameter portion of opening 52 and 54 will 59 WO 01193!
40 -3OCT2005  PCT/US01/18757 prevent the passage of enlarged diameter
portion 38 therethrough. Similarly,  opening 199 shown in the embodiment of
FIG. 45 can cooperate with enlarged  diameter portion 38 to prevent unwanted
distal movement of introducer needle  31, A first embodiment of an
integrated clip lock 1221 that connects needle  shield 40 to catheter hub 24
and that prevents unwanted distal movement of  sharp distal tip 32 of
introducer needle 31 is shown in FIGS. 46 through 49. In  this embodiment,
integrated clip lock 1221 is formed with a spring arm 2191  having
a-substantially U-shaped. configuration with two legs 2192 wherein the  base
of legs 2192 is formed as the retention plate shown in Fl. 37A. Spring  arm
2191 is configured such that it is biased outwardly and can flex into and
out  of engagement with catheter hub 24. Preferably, spring arm 2191 is
oriented in  housing 41 such that the base of the U is oriented toward the
proximal portion  of needle shield 40 and legs 2192 are oriented generally
parallel to the  longitudinal axis of introducer needle 31. As discussed in
connection with other  



embodiments, integrated clip lock 1221 could have a single leg and a
substantially L-shaped configuration. See for example FIGS. 55 through 57.
Extending radially inwardly from each leg 2192 is a biasing arm 2193: A hole
2194 is defined in each biasing arm 2193 to allow introducr needle 31 to
extend therethroQgh. If desired, a flap 2199 is located adjacent to each
hole  2194 extending generally parallel to introducer needle 31. These flaps
2199  could take the form of turned ends on the biasing arms 2193 or,the cut
out flap  portion of biasing arms 2193 that are cut to form holes 2194.
Flaps 2199  minimize drag on introducer needle 31 as it is withdrawn
proximally into needle  shield 40 through holes 2194. In addition, the
distal portion of each leg 2192 defines a.hole 2195  therethrough. Holes
2195 are adapted to engage detent 26 formed on the  proximal end of catheter
hub 24, As discussed above, detent 26 can have any suitable configuration
and the distal portion of each leg 2192 could likewise 60 WO 01193940 - 3
OCT 2005  PCT/US01/18757 have any com p I e m e Mary confi g u rati o n so d
ete nt 26 and th e d Istal P orlion of  each leg 2192 could be engaged. When
sharp distal tip 32 of introducer needle 31 extends past the distal  end of
needle shield 40 into catheter hub 24, introducer needle 31 also extends
through holes 2194 of biasing arms 2193. This pulls legs 2192 inwardly
toward  catheter hub 24 so holes 2195 engage detent 26. This maintains
needle shield  40 oonnected to catheter hub 24 as long as sharp distal tip
32 of Introducer  needie 3 1 is distal of b iasi ng arms 21 1@ 3. Once
introduoer needle 31 is pullecl  proximal of b ias ing arms 2 193, leg s 219
2 a re free to return to thei r unb iased.  activated, n on-clipped pos
ition where holes 219 5 n o longer engage detent 26.  Thus, spring arm 2191
can flex into and out crf engagement with catheter hub: 4  24. Disoont nu o
us portion 38 on introd=eT need le 31 interacts w~h the  pmximal wall as
discussed above to preve nt unwanted proArnal movement of  introd ucer need
le 3 1 and with rete ntic n p late I 100 to prevent unwanted d istal  



movement of introducer needle 31. Alternatively, where itis desired to omit
discontinuous portion 38 ftom  introducer needle 31 one of the biasing arms
could be formed Wth an extended  portion that acts as a transverse barder.
See FIG. 50. In this third embo.dim. ent  of th(~ s p ri n g cli p 1213
having a tra nsverse barder that con nects catheter hub.  24 to needle
shield 40 until sharp distal Up 32 has been locked in needle shield  40, the
transverse barTier 396 prevents subsequent disial movement of i ntrad uce r
need le 31 o nce sh arp d ista I tip 32 is wfthd rawn p roxim a lly of
biasin g  arms 393. In addition, in this ambodliment, a tether 50 would have
to be used to  con n ect n eed le Sh ie Id 40 an d need le h u b 34 tog ethe
r to prevent u nwAnted  proxima I movement of i ntrod uce r needle 31 with
res pect to need le shield 40  once sharp distal tip 32 is withdrawn into
needle shield 40. This embodiment Of  spring ciip 1213 operates in
substantially the same manner as the spMg otip  portion of integrated clip
lock 1221 shown in the previous embodiment of FIG&  46 - 49~ 61 WO 01193941}
- 3 0 C 1 2005  PCT/US01/18757 As with the previous embodiment, each biasing
arm 393 preferably has a  flap 399 located adjacent to holes 394 extending
generally parallel to introducer  needle 31. Flaps 399 minimize drag on
introducer needle 31 as it is withdrawn  proximally into needle shield 40
through holes 394-. A fourth embodiment of spring clip 1214 having a
transverse barrier that  connects catheter hub 24 to needle shield 40 until
sharp distal tip 32 has been  locked in needle shield 40 is shown in FIGS.
51 through 53, This embodiment  for spring clip 1214 operates in
substantially the same way as the embodiment  shown in -FI. 50. The only
difference is that the ends of biasing arms 493 are  formed with
interlocking fingers 497. These fingers 497 facilitate the looking of  each
biasing arm 493 to one another once sharp distal tip 2 of introducer i
needle 31 is withdrawn proximally behind biasing arhis 493. Preferably: one
Of  biasing arms 493 includes two spaced fingers 497 extending from the end
of  that biasing arm while the other biasing arm includes one finger 497
extending  therefrom. The one finger is adapted to extend through the space
created by  



the two fingers on the first biasing arm and the two fingers extend into the
_  space on either side of the one finger on the second biasing arm. When
introducer needle 31 n longer engages biasing amens 493, the ends-of
biasing.  arms 493 move apart so that fingers 497 can extend into their
respective  spaces and overlap with appropriate portions of each other and
biasing arms.  493. With biasing arms 493 thus locked together via
interlocking fingers 497, a  transverse barrier is thereby formed by
interlocking fingers 497 to prevent  unwanted distal movement of introducer
needle 31. A second embodiment of integrated clip lock 1222 that connects
needle  shield 40 to catheter hub 24 until sharp distal tip 32 of introducer
needle 31 is  locked in needle shield 40 and that prevents unwanted distal
movement of  introducer needle 31 is shown in FIG. 54. This embodiment is
substantially the  same as the embodiment of integrated clip lock 1 221
shown in FIGS. 46  through 49 except that in this embodiment a mechanism is
provided to minimize  drag on introducer needle 31. In this embodiment,
holes 2294 are maintained 6 Wo () 1193940 - 3 OCT 2005  PCTIUS011187-57 in
alignment by a pin 2280 extending through separate holes formed in biasing
arms 2293. This pin and hole arrangement maintains holes 2294 in alignment
without the edges of holes 2294 contacting the shaft of introducer needle
31. A  teth e r 228 5 co n nects p i n 228 0 wM ne ed Is h ub 34. Tether
2285 h as a length  such that when introducer needle 31 has been moved
proximally so sharp distal  tip 32 of introducer needle 31 is proximal of
biasing arms 2293, tether 2286 p u I Is p i n 2-2 8 0 p roxima Ily out of b
ias i n g arms 2293 ~ At th at po int, b iasing arms  22 93 ca n move a
utward ly o ut of eng aq e me nt with cathete r h ub 24. A third embodiment
of an integrated clip lock 1223 is shown in FIGS. 65  through 57. In thIs
embodiment of integrated clip look 1223, the resilient spOng  arm 2391 is
formed with only one leg 2392 such that ft would have a  substantially
L-shaped oonfiguraflon Preferably spring arm 2391 is odeAted 6  housing 41
such that the base is oriented toward the pro)(imal po rtion of  housing 41
and leg 23 92 extends ge nera Ily pa raffel to the longftud inal axis of
introducer needle 31. With only one leg 2392,,only one biasing an-n 2393 



"eed s to be used. - Ma's ing arm 23 93 d6fines a hole therein throug h
which introducer needle 31 extends. This embodiment for spring arm 2391
6per'ates  in a simffa r rn a n heir t6 the e mbod i ment s hown in R G S.
46 th roug h 4 9 a nd the  distal portion of leg 2392 can have the same
configuration of legs 2192. When  introducer needle 31 extends through the
hole in biasing arm 2393, leg 2392 is  pulled inwardly toward and engages
catheter hub 24 as long as sharp distal Up  32 of introducer needle 31 is
distal of biasing-arm 2393. Once introduoer needle 31 is pulled proximal of
biasing arms 2393, leg 2392 is free to retdrin to'  its activated, unbiased,
non-clipped position. Thus spring ann 2391 can flex i nto an d out of eng ag
e me nt with catheter h u b 24~ A fifth e mbod iment of spri ng clip 1215
vv*rLh a tra nsverse b a rd er 596 is  shown in FIG~ 53. In this embodiment,
the spring arm 591 is formed with only  one leg 592 such that it has a
substantial[y L-shaped oonfiguration. Wth only  one leg 592, only a single
biasing arm 593 is used. This single biasing arm 593  is formed wAh an
extended portion that acts as a transverse barrier 595 to 63 - 3 0 C 12005
WO 01!93940 PC;T!US011187+7 prevent subsequent distal movement of introducer
needle 31 once sharp distal  tip 32 is withdrawn proximally of biasing arms
593. This embodiment of spring  c'ip 1215 operates in substantially the same
manner as the spring clip portion of  integrated clip lock 1223 shown in
FIGS. 55 - 67. A sixth embodiment of spring clip 1216 having a transverse
barrier is  shown in FIGS. 59 through 61. In this embodiment, spring clip
1216 is formed  with a pair of crossed legs 692 to provide a substantially
X-shaped  configuration. Spring clip 1216 is preferably oriented in housing
41 such that  base 69t is oriented toward the proximal portion of housing 41
. Each leg 692  defines a cut-out portion or opening 694 therein. These
cut-o ut portions 694  allow introducer needle 34 to extend therethrough and
provide a mechanism to  allow legs 692 to cross each other. The distal
portion of each leg 692 is biased  inwardly and defines a peg 690 thereon.
Pegs 690 are adapted to engage a  detents 26 formed on the inside of
catheter hub 24. When introducer needle 31  extends past the distal end of
needle shield 40 into catheter hub 24, introducer  needle 31 also extends
through cut-out portions 694. This pushes legs ly toward catheter hub 24 so
pegs 690 engage detents 26. This 



maintains needle shield 40 connected to catheter hub 24. Once introducer
needle 31 is pulled proximal of cut-out portions 694, legs 692 are free to
return  to their inward unbiased, non-clipped position where pegs 690 no
longer  engage detest 26. Thus spring clip 1216 can flex into and out of
engagement  with catheter hub 24. A tether 50 could be used in conjunction
with spring clip 1216 to prevent  unwanted proximal movement of introducer
needle 31 Alternatively, the  proximal wall 691 of spring clip 1216 could be
formed as the retention plate  shown in FIG. 37A. Thus, introducer needle 31
could be formed with enlarged  diameter portion 38 and would cooperate with
the retention plate in the manner  previously discussed to prevent unwanted
distal movement of introducer needle 31. 64 WO 01 {93940 3 O C 12005
PCTIUSOffTh757 As discussed above, the configuration of the portion of the
spring clip jr,  all of the previous embodiments that engage catheter hub
24, as well as detent  26, could have a wide variety of configurations. For
example, decent 26 could  be in the form of a slot and a radially inwardly
extending finger could be disposed on the portion of the spring clip that
engages detent 26. See FI. G 662  Alternatively, detest 26 could be in the
form of a post, which could be  rectangular or have some other geometric
shape, and holes, which could be  open ended, could be formed on the portion
of the spring clip that engages  detent 26. See FIG. 63. In addition, the
configuration of the holes in the  biasing arms that engage the Introducer
needle could be open ended such as  shown in FIGS. 64 and 66. A second
embodiment for spring clip 1202 that connects needle s field  40 to catheter
hub 24 is shown in FIGS, 66 through 69. In this embodiment,  spring clip
1202 is formed as a separate piece from retention plate 1100 shown  in FIG.
37. Spring clip 1202 is formed with a spring arm 251 and a pair of
outwardly biased clip anus 252. Spring arm 251 is oriented in housing 41
such  that the legs of the U straddle the tongitudinal axis of introducer
needle 31... - . - Preferably the closed portion of the U is oriented toward
the top of housing 41.  



However, it is to be understood that spring arm 251 could be in any
rotational  orientation In the same plane as a circle concentric to the
longitudinal axis of  introducer needle 31. Each clip arm 252 extends
generally parallel to the  longitudinal axis of introducer needle 31. Of
course it is to be understood that  only one dip arm 252 need be used. A
biasing arm 253 extends from each. end  of spring arm 251 . Biasing arms 253
are generally perpendicular to the spring  arrn 251 and the longitudinal
axis of introducer needle 31. Each biasing arm  253 defines a hole 254
therethrough to allow introducer needle 31 to extend  therethrough. Each
clip arm 252 defines a hole 256 adjacent to their distal end.  Holes 255 are
adapted to engage detent 26 formed on the proximal end of  catheter hub 24.
When introducer needle 31 extends past the distal end of  needle shield 40
into catheter hub 24, introducer needle 31 also extends {S5 -30CT2 5  WO 01/
139-IO PCT/US01118757 through holes 254. This pu;is biasing arms 253
together and thus pulls clip  arms 252 inwardly toward catheter hub 24 so
holes 255 engage detente 26.  This maintains needle shield 40 connected to
catheter hub 24. Once introducer  needle 31 is pulled proximal of biasing
arms 253, spring arm 251 returns to its  unbiased non-clipped position where
clip arms 252 are released from catheter  hub 24 so that holes 255 no longer
engage detent 26. Of course as discussed  above, the configuration of the
distal ends of clip arms 252 and detent 26 could  be changed. For example,
detest 26 could be rectangular or have some other  geometric shape.
Alternatively, detent 2 oould be a slot and a radially inwardly  extending
finger could be disposed on the distal end of clip arms 252 to  mechanically
engage detent 26. The operation of retention plate 1100 is the  same as
discussed above with the embodiment of FIG. 37. A seventh embodiment for the
spring chip 1217 with a transverse barrier  that prevents unwanted distal
movement of introducer needle 31 once sharp  distal tip 32 of introducer
needle 31 has been.{ roximally withdrawn into needle shield 40 is shown in
FIGS. 7.0 through 73. In this embodiment, no enlarged- diameter portion 38
is needed on introducer needle 31. Instead, spring clip  1217 includes a
transverse barrier 796 that engages sharp distal tip 32 of  introducer
needle 31 to prevent unwanted distal movement of Introducer needle  



31. When introducer needle 31 extends through needle shield 40 so that sharp
distal tip 32 is distal of distal opening 45, introducer needle 31 also
extends  through hQfies 794. This pulls biasing arms 798 together and thus
pulls clip  arms 792 adjacent to catheter hub 24. Once sharp distal tip 32
is moved .. .  proximally behind holes 794, spring arm 791 moves to its
unbiased, tlon-clipped  position so that transverse barrier 796 is in front
of sharp distal tip 32. This  prevents any subsequent unwanted distal
movement of introducer needle. Of  course, biasing arms 798 could be formed
with interloceking fingers as disclosed  in the embodiment of FIGS. 51
through 53. Using tether 50 to connect needle shield 40 with needle hub 34
prevents  unwanted proximal movement of introducer needle 31 with respect to
needle 66 WO 0[193941) PCT/US01/18757 3 OCT 2005 shield 40, As discussed
above, tether 50 can take many different forms such  as a string, a pleated
element, a sleeve member surrounding introducer needle  31 or a plurality of
telescoping members surrounding introducer needle 31. An eighth embodiment
for spring clip 1218 having a transverse barrier  that connects needle
shield 40 to catheter hub 24 until sharp distal tip 32 is  shielded in
needle shield 40 is shown in FIGS. 74 and 75, In this embodiment,  spring
clip 1218 includes a clip arm 892 that is pivotally connected to needle
shield 40. Clip arm 892 includes a finger 899 for mechanically engaging
flange  44 of catheter hub 24. With this eighth embodiment of spring clip
1218, a leaf  spring with a transverse barrier 896 to engage sharp distal
tip 32 of introducer  needle 31 is used to prevent unwanted distal movement
of introducer needle  31. In the position shown in FIG. 74, transverse
barrier 896 is held in its  outward position by the engagement of the end of
transverse barrier 896 with  the shaft of introducer needle 31. This holds
spring clip 1218 in the clipped  position, When introducer needle 31 is
retracted, transverse barrier 896 is no  longer constrained by the shaft of
introducer needle 31 and thus moves inward. In this position, transverse
barrier 896 is distal of sharp distal tip 32 and thus  looks introducer
needle 31 in needle shield 40. Since transverse barrier 896 is  no longer
holding clip arm 892 in position, it can rotate out of engagement with
catheter hub 24. See Fi G. 75. Thus, catheter hub 24 can be removed From  



needle shield 40. Of course it is to be understood that spring clip 1218 of
this  embodiment also may be used in conjunction with the seat spring
disclosed in  FIGS. 19 through 21. All that is required is a mechanism to
rotate clip arm 892  into and out of position with respect to catheter hub
24. Another embodiment for spring clip 799 that connects needle shield 440
to'  catheter hub 24 until sharp distal tip 32 is shielded in needle shield
40 is shown  in FIGS. 76 and 77. The lack for preventing unwanted distal
movement of  introducer needle 31 can be the embodiment shown in FIGS. 19
through 21.  When sharp distal tip 32 of introducer needle 31 is distal of
the distal end of  needle shield 40, locking leg 730 contacts and is biased
toward introducer 67 W(1 011939.U 3 OCT 2005  PCT/US01/18757 needle 31 and
spring clip 799, which acts as a hook, engages flange 44 of  catheter hub
24- See FIG. 76. As introducer needle 31 is vvfthdrawn proximally  into
needle shield 40 locking leg 730 rides over the surface of introducer needle
31. Locking leg 730 can include a proximally or distally directed tab 738
that  contacts introducer needle 31 to minimize drag on introducer needle
31. Once  sharp distal tip 32 of introducer needle 31 is moved proximal of
locking leg 730,  Ieaf spring 700 returns to its unbiased, i.e. activated,
non-clipped position such  that opening 730 is substantially aligned with
the longitudinal axis of introducer  needle S1. In this position, spring
clip 799 no longer engages flange 44 of  catheter hub 24 so that the
catheter can be disconnected from needle shield 40. See FIG. 77. If
introducer needle 31 is thereafter moved di tally with respect to  needle
shield 40, sharp distal tip 32 of introducer needle 31 extends through-
opening 735 until enlarged diameter portion 38 engages opening 735.
Unwanted distal movement of introducer needle 31 is thus prevented so that
sharp distal tip 32 cannot be re-exposed outside needle shield 40. Locking
leg 730 can have a fun net configuration 736 adjacent to opening  735. This
funnel configuration 736 acts as a guide for introducer needle 31 to  ensure
that it passes through opening 738 if introducer needle 31 is moved
distally after it has been withdrawn into needle shield 40. Funnel
configuration  736 can be configured so that it is complementary to the
shape of the. tapered  



distal portion 38b of enlarged diameter portion 38 shown in FIG. 3.
Alternatively, locking leg 730 can be replaced with a transverse barrier
arrangement, such as shown in F1.74 and 75. }  In order to puce catheter 21
into a patient's blood vessel, the clinician  substantially longitudinally
aligns introducer needle 31 and catheter 21 with the  target blood vessel.
The bevel of sharp distal tip 32 should be facing .  substantially away from
the skin surface during venipuncture. The clinician  inserts introducer
needle 31 and catheter 21 at a shallow angle, preferably less  than about 35
degrees, into the skin so that sharp distal tip 3 2 enters the target 69 WO
01/93940 PCT/US01/93940 0012005 blood vessel. The clinician then preferably
observes a blood flashback in the  flashback chamber of needle hub 34. After
confirming placement of introducer needle 31 and catheter 21 in the  target
blood vessel, the clinician advances catheter 21 distally axially along
introducer needle 31 into position in the blood vessel. In certain
techniques,  introducer needle 31 may be partially withdrawn into catheter
21 before catheter  21 is Completely advanced into position in the blood
vessel. After proper  placement of catheter 21 is achieved, the clinician
places a finger from her other hand on the patients skin over the blood
vessel approximately over the  distal end of catheter 21. By placing her
finger on the patients skin and  applying sufficient pressure on the skin,
the clinican thereby substantially'  occludes or at least minimizes blood
flow through catheter 21. The clinican  then withdraws introducer needle 31
completely from catheter 21 by moving  needle hub 34 proximally. This
movement causes introducer needle 31 to  move proximally into needle shield
40. Where one of the embodiments of the spring clip disclosed herein to
connect needle shield 40 to catheter hub 24 until sharp distal tip 32 of
introducer needle 31 has been withdrawn into needle shield 40 is used,
needle  shield 40 remains engaged with catheter hub 24 during this proximal
movement.  of introducer needle 31. Once sharp distal tip 32 of introducer
needle 31 has  been withdrawn into needle shield 40 so that the lock engages
introducer  



needle. 31 to prevent unwanted distal movement of sharp distal tip 32 of
introducer needle 31 out of the distal end of needle shield 40, needle
shield 40  can be disconnected from catheter hub 24. After introducer needle
31 and  needle shield 40 have been removed from catheter hub 24, the
clinician may  then attach a fluid delivery device, a FIR K. a deadender cap
or some other  blood monitoring device to catheter hub 24 and commence the
planned  treatment. Introducer needle 31 and needle shield 40 may then be
disposed of  according to the facility's disposal protocol 69 -3 OCT 2005 Wo
01/93940 PCT/US01/18757 Thus, it is seen that a catheter and introducer
needle assembly with  needle shield is provided that is compact, simple and
easy to use, that requires  no special features or technique to be
operative, that automatically shields the  sharp distal tip of the
introducer needle upon withdrawal of the introducer  needle from the
catheter and where the needle shield remains connected to the  catheter
until the needle shield covers the sharp distal tip of the introducer
needle 70 3 OCT 2005 We Claim: 1- A catheter and introducer needle assembly,
comprising: a catheter having a  proximal end and a distal end; a catheter
hub in fluid communication with the catheter  and having a proximal end and
a distal end connected to the proximal end of the  catheter, an introducer
needle disposed in the catheter and having a proximal end and a distal  end,
and an axis extending from the proximal end to the distal end; and a needle
shield having a proximal portion and a distal portion and including a
resilient  clip that is adapted to flex between a biased position and an
unbiased position in a  plane substantially perpendicular to the axis on the
introducer needle; wherein, in the biased position, the clip engages the
catheter hub and, in the unbiased  condition, the clip disengages the
catheter hub; and wherein, when the distal end of the introducer needle
extends from the distal portion  



of the needle shield, the clip is held to one side of the introducer needle
so it is flexed  into the biased position and, when the sharp distal end of
the introducer needle is  withdrawn into the needle shield, the clip flexes
to the unbiased position out of  engagement with the catheter hub. 2 - The
catheter and introducer needle assembly of claim 1 wherein the clip includes
a  spring arm and at least one clip arm that extends from the spring arm, 3.
The catheter and introducer needle assembly of claim 2 wherein the clip arm
includes a finger thereon. 4. The catheter and introducer needle assembly of
claim 3 wherein the finger  mechanically engages the catheter hub to hold
the catheter hub to the needle shield  when the introducer needle contacts
the clip 5. The catheter and introducer needle assembly of claim 4 wherein
the finger has a  proximal face and a distal face and wherein at least a
portion of the finger proximal  face engages the catheter hub and at least a
portion of the finger distal face engages  the shield when the clip is in
the biased condition. 6. The catheter and introducer needle assembly of
claim 5 wherein, when the clip is In  the biased position, the shield
engages the distal face of the finger to resist axial  movement of the
finger. 7. The catheter and introducer needle assembly of claim 5 wherein
the catheter hub  includes an engagement member which is mechanically
engaged by the finger when  the introducer needle contacts the clip so the
catheter hub is connected to the needle shield until the distal end of the
introducer needle is withdrawn into the  needle shield, 8. The catheter and
introducer needle assembly of claim 7 wherein the engagement 71 - 3 OCT 2005
member is a thread or detent. 9- A catheter and introducer needle assembly,
comprising:  a catheter having a proximal end and a distal end; a catheter
hub in fluid communication with the catheter and having a proximal end  and
a distal end connected to the proximal end of the catheter; an introducer
needle disposed in the catheter and having a proximal end and a distal  end;
and a needle shield having a proximal portion and a distal portion and
including a resilient  



clip having a generally V-shaped configuration including a pair of legs,
which clip is  adapted to flex into and out of engagement with the catheter
hub; wherein when the distal end of the introducer needle extends from the
distal portion of  the needle shield, the introducer needle contacts the
clip so that the pair of legs is  retained to one side of the introducer
needle and flexed into a biased position into  engagement with the catheter
hub and, when the sharp distal end of the introducer  needle is withdrawn
into the needle shield, the introducer needle no longer contacts  the clip
so it can flex to its unbiased position out of engagement with the catheter
hub. 10. The catheter and introducer needle assembly of claim 9 wherein the
pair of legs  straddles the longitudinal axis of the assembly when the clip
is in its unbiased  position 11. The catheter and introducer needle assembly
of claim 10 wherein the V-shaped  clip includes a clip arm extending
generally parallel to the longitudinal axis of the  assembly 12. The
catheter and introducer needle assembly of claim 11 wherein the clip arm
engages the catheter hub. 13- The catheter and introducer needle assembly of
claim 12 wherein the needle shield  includes a ramp inclining transversely
to a longitudinal axis of the assembly and  wherein the clip arm engages the
ramp as the clip flexes to an unbiased position,  which guides the movement
of the clip arm out of engagement with the catheter hub. 14. A catheter and
introducer needle assembly, comprising: a catheter having a proximal end and
a distal end; a catheter hub in fluid communication with the catheter and
having a proximal end  and a distal end, wherein the distal end of the
catheter hub is connected to the  proximal end of the catheter ; an
introducer needle disposed in the catheter and having a proximal end, a
distal end  and an axis; and 72 3 OCT 2005 a needle shield having a proximal
portion and a distal portion and including a means  for engaging the
catheter hub when the distal end of the introducer needle extends  from the
distal portion of the needle shield and for becoming disengaged from the
catheter hub when the sharp distal end of the introducer needle is withdrawn
into the  needle shield. 



15, The catheter and introducer needle assembly of claim 14 wherein the
means for  engaging the catheter is adapted to move solely through a plane
perpendicular to the  axis of the introducer needle. 16. The catheter and
introducer needle assembly of claim 14 wherein the means for  engaging the
catheter hub comprises a resilient clip having a generally V-shaped
configuration. 17. The catheter and introducer needle assembly of claim 16
wherein the resilient clip  includes a clip arm. 18. The catheter and
introducer needle assembly of claim 17 wherein the clip arrn  includes a
finger thereon. 19. The catheter and introducer needle assembly of claim 18
wherein the finger  mechanically engages the catheter hub to hold the
catheter hub to the needle shield  when the introducer needle contacts the
clip. 20. A catheter and introducer needle assembly, comprising: a catheter
having a proximal end and a distal end; a catheter hub in fluid
communication with the catheter and having a proximal end  and a distal end
connected to the proximal end of the catheter and having a thread or  detent
at the proximal end, an introducer needle disposed in the catheter and
having a proximal end and a sharp  distal end; and a needle shield having a
proximal portion and a distal portion and including a resilient  clip having
a generally V-shaped configuration and having a spring arm and a clip  arm
having a ringer thereon wherein clip arm and the finger are adapted to flex
into  and out of engagement with the thread or detent of the catheter hub
and having a ramp  generally inclining transverse to the axis of the
introducer needle, wherein when the  distal end of the introducer needle
extends from the distal portion of the needle shield,  the introducer needle
retains the clip in a biased position to one side of the introducer  needle
so that the clip arm and finger are flexed into a biased position into
engagement with the catheter hub and when the distal end of the introducer
needle is  withdrawn into the needle shield, the introducer needle no longer
retains the clip and  the clip flexes perpendicularly to the needle axis to
its unbiased position wherein the  clip arm engages the ramp as the clip
moves to its unbiased position causing the clip  arm and finger to move out
of engagement with the catheter hub. 73 






