
WO 02/076526 PCT/US02/06600  1 SAFETY SHIELD FOR MEDICAL NEEDLES
BACKGROUND 1. Technical Field This invention relates to safety shields for
medical needles, and more 5 particularly to safety shields that are axially
movable along a needle cannula from a  proximal position where the tip of
the needle is exposed to a distal position where  the tip of the needle is
covered. 2. Description of the Related Art Problems associated with
inadvertent needle sticks are well known in the art of  10 blood sampling,
percutaneous medication injection and other medical procedures  involving
use of medical needles. Significant attention has been focused on needle
stick  problems due to the contemporary sensitivity of exposure to AIDS,
Hepatitis and other  serious blood-borne diseases. Procedures for removing
a needle from a patient commonly require a technician  15 to use one hand
to place pressure at the wound site where the needle is being  withdrawn,
while removing the needle device with the other hand. It is also common
practice for an attending technician to give higher priority to care for
the wound than  is given to disposal of a needle. In the case of typical
medical needle devices without  safety shields, such priority either
requires the convenience of an available sharps 20 container within reach
or another means for safe disposal without leaving the patient's  side.
Providing adequate care while following safety procedures is often
compounded  by the patient's physical condition and mental state, such as
in burn units and  psychiatric wards. Under such conditions, it is
difficult to properly dispose of a used  needle while caring for a patient.
25 The widespread knowledge and history associated with needle care and
disposal  problems have resulted in numerous devices for preventing
accidental needle sticks.  Current devices for protecting medical needles
often require two hands, and with some  devices the safety status of needle
protection is not readily apparent. Other problems  of current safety
devices include difficulty of use and high cost due to their complexity  30
and number of parts. WO 02/076526 PCT/US02/06600  



2 There remains a need to provide a more satisfactory solution to a needle
safety  device. SUMMARY OF THE INVENTION The present invention was
developed to fill a need for a device which  5 effectively and
inexpensively protects a medical needle after use. The present invention
seeks to resolve a number of the problems which have  been experienced in
the background art, as identified above. More specifically, the  apparatus
and method of this invention constitute an important advance in the art of
safety needle devices, as evidenced by the following objects and advantages
realized  10 by the invention over the background art. An object of the
present invention is to provide a safety needle device which is  intuitive
and easy to use. Another object of the invention is to provide a safety
device with a minimum  number of parts. 15 Yet another object of the
present invention is to provide a safety needle device  which is deployed
by finger actuation, or in some embodiments by passive actuation.  A
further object of the present invention is to be either integral with a
medical  needle device or attachable as a separate part. Additional objects
and advantages of the invention will be apparent from the  20 description
which follows, or may be learned by the practice of the invention.  Briefly
summarized, the foregoing objects are achieved by a medical needle shield
apparatus for use with a needle having proximal and distal ends, comprising
a  shield slidably movable along the needle from a proximal position where
the distal end  of the needle is exposed, to a distal position where the
shield covers the distal end of 25 the needle. The shield comprises: one or
more clips having a total of two or more  apertures through which the
needle passes, and the apertures have surfaces which  contact the needle;
and a clip positioning member in communication with at least one  of the
clips for positioning the aperture surfaces of at least one of the clips
when a  portion of the clip positioning member in contact with the needle
is advanced past the 30 distal end of the needle such that at least a
portion of the aperture surfaces of the two WO 02/076526 PCT/US02/06600  3 



or more apertures binds to the needle with opposing binding forces so as to
secure the  shield to the needle. BRIEF DESCRIPTION OF THE DRAWINGS 5
Figure 1 is a perspective view of a medical needle shield apparatus having
a  shield slidably movable along a needle in a pre-use condition. Figure 2
is a lateral cross sectional view of the medical needle shield apparatus
of Figure 1. Figure 3A is a perspective view of the components of the
medical needle shield  10 apparatus of Figure 1. Figure 3B is a perspective
view of the lower housing shown in Figure 3A.  Figure 3C is a perspective
view of the lower housing and clip shown in Figure  3A. Figure 3D is a
perspective view of the underside of upper housing shown in  15 Figure 3A.
Figure 4 is a perspective view of the medical needle shield apparatus of
Figure  1 in a post-use, shielded position. Figure 5 is a lateral cross
sectional view of the medical needle shield apparatus  of Figure 4. 20
Figure 6 is a perspective view of the medical needle shield apparatus of
Figure  1 with a needle cover placed over the needle prior to use. Figures
7A-7D illustrate various embodiments of the clip. Figures 8A-8G illustrate
various clip and clip positioning member  embodiments. 25 Figures 9A-9L
illustrate the interplay between various clip, clip positioning  member and
clip support embodiments. Figures 10A-10B illustrate one embodiment of the
clip and clip positioning  member for a catheter. Figures 11A-11H
illustrate various methods to provide shield advancement.  30 Figure 12 is
a perspective view of the medical needle shield apparatus of Figure  1 with
a spring-loaded shield to provide shield advancement. WO 02/076526
PCT/US02/06600  4 Figure 13 is a perspective view of the medical needle
shield apparatus of Figure  



12 in a post-use, shielded position. Figure 14 is a perspective view of a
medical needle shield apparatus for a  catheter application. 5 Figure 15 is
a lateral cross sectional view of the medical needle shield apparatus  of
Figure 14. Figure 16 is a perspective view of a medical needle shield
apparatus of Figure  14 with a cut-out view of inner components. Figure 17
is a perspective view of the medical needle shield apparatus of Figure  10
14 as a needle shield assembly is being moved to the distal end of a needle
just prior  to the release of a catheter attached to a catheter hub. Figure
18 is a lateral cross sectional view of the medical needle shield apparatus
of Figure 17. Figure 19 is a perspective view of the medical needle shield
apparatus of Figure  15 14 as a shield assembly is locked to a needle and a
catheter and catheter hub (shown  in Figure 18) have been released. Figure
20 is a lateral cross sectional view of the medical needle shield apparatus
of Figure 19. Figure 21 is a perspective view of a medical needle shield
apparatus for a  20 catheter application having a clip and clip positioning
member as one continuous part.  Figure 22 is a lateral cross sectional view
of the medical needle shield apparatus  of Figure 21. Figure 23 is a
perspective view of the medical needle shield apparatus of Figure  21 as a
shield assembly is locked to a needle and a catheter and catheter hub
(shown  25 in Figure 21) have been released. Figure 24 is a lateral cross
sectional view of the medical needle shield apparatus  of Figure 23. Figure
25 is a perspective view of the medical needle shield apparatus of Figure
14 with a needle cover placed over the needle prior to use. 30 Figure 26 is
a perspective view of a medical needle shield apparatus for an  epidural or
biopsy needle application in a pre-use condition. WO 02/076526
PCT/US02/06600  5 Figure 27 is a lateral cross sectional view of the
medical needle shield apparatus  



of Figure 26. Figure 28 is a perspective view of a medical needle shield
apparatus for an  epidural or biopsy needle application in a post-use
condition. 5 Figure 29 is a lateral cross sectional view of the medical
needle shield apparatus  of Figure 28. Figure 30 is a perspective view of
the inner needle shield apparatus for the  device shown in Figure 28.
Figure 31 is a lateral cross sectional view of the medical needle shield
apparatus  10 of Figure 30. Figure 32 is a perspective view of the device
shown in Figure 26, wherein the  shield also serves as a needle insertion
depth indicator. Figure 33 is a perspective view of a medical needle shield
apparatus having a  releasably attached tape down member in a pre-use
condition. 15 Figure 34 is a lateral cross sectional view of the medical
needle shield apparatus  of Figure 33. Figure 35 is a perspective view of a
medical needle shield apparatus having a  releasably attached tape down
member in a post-use condition. Figure 36 is a lateral cross sectional view
of the medical needle shield apparatus  20 of Figure 35. Figure 37 is a
view of the tape down member of Figures 33-36 in isolation.  Figure 38 is a
perspective view of a medical needle shield apparatus for a port  access
needle application in a pre-use condition. Figure 39 is a lateral cross
sectional view of the medical needle shield apparatus  25 of Figure 38.
Figure 40 is a perspective view of a medical needle shield apparatus for a
port  access needle application in a post-use condition. Figure 41 is a
lateral cross sectional view of the medical needle shield apparatus  of
Figure 40. WO 02/076526 PCT/US02/06600  6 DETAILED DESCRIPTION OF THE
INVENTION In this description, the term proximal is generally used to
indicate relative  nearness of a referenced item to a user of a device or a
viewer of a perspective drawing  



of a figure. The term distal is similarly used to indicate relative
remoteness. Reference 5 is now made to the embodiments illustrated in
Figures 1-41 wherein like numerals are  used to designate like parts
throughout. In cases where parts have similar, but not  identical, form and
function, numerals with primes may be used for ease in  interpretative
cross-referencing. Figure 1 provides an overview of the salient operating
features of an  10 embodiment of a medical needle safety shield assembly 10
for use with a needle 16  having proximal distal ends. Figures 1-6
illustrate the needle 16 being connected to a  luer fitting 34. As shown in
Figures 1-6, the shield assembly 10 comprises a shield 12  slidably movable
along the needle 16 from a proximal position where the distal end 14  of
the needle 16 is exposed, to a distal position where the shield 12 covers
the distal 15 end 14 of the needle 16. The shield 12 comprises one or more
clips 20 having two or  more apertures 22 through which the needle 16
passes. The apertures 22 have surfaces  24 which contact the needle 16. A
clip positioning member 26 is in communication  with at least one of the
clips 20 for positioning the aperture surface 24 of at least one  of the
clips 20 when a portion 38 of the clip positioning member 26 in contact
with the 20 needle 16 is advanced past the distal end 14 of the needle 16,
such that at least a portion  of the aperture surfaces 24 of the two or
more apertures 22 binds to the needle 16 with  opposing binding forces so
as to secure the shield 12 to the needle 16. Figures 1-6  illustrate clip
20 being integrally connected with the clip positioning member 26,  wherein
the clip is held in a biased state by a retention surface 28 disposed on
the clip 25 positioning member 26. The clip positioning member 26 may cause
movement of the  one or more clips 20 or allow movement of the one or more
clips 20. Figures 1-6  illustrate the shield 12 further comprising a
housing having an upper portion 30 and a  lower portion 32 for
encapsulating the shield 12. The housing may be integral with the  clip 20
and clip positioning member 26. 30 The clip 20 design shown has a
self-energizing characteristic such that as a  force is increasingly
applied to the needle 16 in either direction along the axis of the WO
02/076526 PCT/US02/06600  7 needle 16, the clip 20 more securely attaches
itself to the needle 16. Reference to  opposing binding forces generated by
the one or more clips 20 on the needle 16 means  the forces generated
between the one or more clips 20 and the needle 16 which oppose  



proximal and distal forces. In other words, one aperture surface 24 of the
one or more 5 clips 20 creates a binding force in one direction, while the
other aperture surface 24  creates a binding force in the opposite
direction. This is due to the aperture surfaces  24 being rotated in
opposite directions upon actuation. Figures 1, 2 and 6 show the safety
shield assembly 10 in a pre-use state, while  Figures 4 and 5 show the
post-use and protected state. 10 Figures 1-6 illustrate a safety shield
assembly 10 for a syringe 18; however, the  safety shield 10 may be
utilized with essentially all medical needle applications  including, but
not limited to, phlebotomy devices, catheters, catheter introducers, guide
wire introducers, spinal and epidural, biopsy, apheresis, dialysis, blood
donor, Verus  needles, Huber needles and so forth. 15 Various clip and
biasing options are available for the clip 20 design. The  following
examples shown herein are intended to be illustrative, but not limited, to
those embodiments shown. The clip 20 may also comprise multiple elements
pivotally  connected as shown in Figures 7A-7D, 8A-8G, 9A-9L, 10A-10B, and
11C-11D. The  clip 20 may also comprise one or more clips. For example, the
clip 20 illustrated in 20 Figure 7A may be embodied in another design
wherein a first clip 13 and a second clip  17 are not connected by element
15. For this embodiment, the clip positioning member  26 may be designed
such that it properly positions both the first clip 13 and second clip  17
for binding to the needle 16 when it is actuated upon sensing the distal
end 14 of the  needle 16. Alternatively, the elements of the clip 20 may be
continuous. The function 25 is to provide for a clip 20 which binds to the
needle 16 on at least two points when  properly positioned by the clip
positioning member 26. The clip 20 may be either  biased or unbiased. If
the clip 20 is unbiased, the clip positioning member 26 will  need to
provide a sufficient force on the clip 20 when a portion 38 of the clip
positioning member 26 is advanced past the distal end 14 of the needle 16
to ensure that 30 aperture surfaces 24 bind to the needle 16. The apertures
22 in the clip 20 are not  limited to circular shapes. Other shapes
include, but are not limited to, diamond WO 02/076526 PCT/US02/06600  8
shaped (provides for wedge action with amplification of binding force), a
slot or a  forked opening. The purpose of the apertures 22 is to create a
dual lockout that will  prevent movement of the clip 20 along the needle 16
in both directions due to opposing  



binding forces at two points of intersection between the clip 20 and needle
16. Figures 5 7A illustrates a clip 20 in an initial position, wherein the
shield 12 (not shown) is free  to slide along needle 16. Figure 7B
illustrates the clip 20 in the binding position  wherein the clip 20 binds
to the needle 16 and secures the shield 12. Figures 7C  illustrates a clip
20 in an initial position, wherein the shield 12 (not shown) is free to
slide along needle 16. Figure 7D illustrates the clip in the binding
position, wherein  10 the clip 20 binds to the needle 16 and secures the
shield 12. Figure 8A illustrates one embodiment of a clip 20 biased inward,
which is free  to slide along the needle 16 before the clip positioning
member 26 senses the distal end  14 of a needle 16. Figure 8B shows the
clip positioning member 26, as shown in  Figure 8A, releasing the biased
clip 20 after the clip positioning member 26 senses the 15 distal end 14 of
a needle 16. Figure 8B shows the clip positioning member 26 moving
downward as it senses the distal end 14 of a needle 16. Figure 8C shows the
clip  positioning member 26 rotating as it senses the distal end 14 of a
needle 16. Figures  8D illustrates another embodiment of a clip 20 biased
outward, which is free to slide  along the needle 16 before the clip
positioning member 26 senses the distal end 14 of 20 a needle 16. Figure 8E
shows the clip positioning member 26, as shown in Figure 8D,  releasing the
biased clip 20 after the clip positioning member 26 senses the distal end
14 of a needle 16. One of the clips 20 may be a one-way clutch 21
continually binding on the  needle 16 and allowing for movement in only one
direction (e.g., towards the distal end  25 14 of the needle 16). Figure 8F
shows a one-way clutch 21 and clip 20 which are free to slide along the
needle 16 before the clip positioning member 26 senses the distal end  14
of a needle 16. Figure 8G shows the clip positioning member 26, as shown in
Figure 8F, releasing the biased clip 20 after the clip positioning member
26 senses the  distal end 14 of a needle 16. Figures 9A-9L illustrate
various interplay between 30 the clip 20, the clip positioning member 26
and the clip support 44. Figure 9A shows  a one-way clutch 21 and clip 20
supported by clip supports 44 and 45, which are free WO 02/076526
PCT/US02/06600  9 to slide along the needle 16 before the clip positioning
member 26 senses the distal end  14 of a needle 16. The function of clip
support 44 is to provide binding forces on the  clip 20 or to preclude
forces on the clip 20 that diminish binding forces. Clip support  



45 prevents clip 20 from toggling backwards and binding prematurely. Figure
9B 5 shows the clip positioning member 26, as shown in Figure 9A, releasing
the biased clip  20 after the clip positioning member 26 senses the distal
end 14 of a needle 16.  Figures 9C-9L illustrate various other embodiments
showing the pre-activation and  secure positions of the clip 20 on the
needle 16 with various clip support 44  configurations. For example,
Figures 9E and 9F show a clip support 44 resting in a 10 slot located in
the clip 20 for holding the clip 20 in place before (Figure 9E) and after
actuation (Figure 9F). Clip supports 44 shown in Figures 9G and 9H place
forces into  the underside of clip 20 to cause it to expand upon
activation. Clip supports 44 shown  in Figures 91 and 9J place forces into
the top of the clip 20 to cause it to expand upon  activation. 15 Figure
10A illustrates a catheter embodiment of the present invention where a
clip 20 is biased outward and is free to slide along the needle 16 before
the clip  positioning member 26 senses the distal end 14 of a needle 16. A
retainer 65 in  communication with the clip positioning member 26 retains a
catheter hub 64 along a  flanged surface 67. Alternatively, the catheter
hub 64 and retainer 65 may comprise 20 cooperating detents and detent
pockets for mutually engaging to hold the catheter hub  64 to the shield.
Figure 10B shows the clip positioning member 26 and retainer 65, as  shown
in Figure 10A, releasing the biased clip 20 and catheter hub 64 after the
clip  positioning member 26 senses the distal end 14 of a needle 16.
Figures 11A-11H illustrate various embodiments of the present invention,
25 wherein the shield 12 is attached to the hub of a medical needle device,
such as a  syringe 18. For example, as shown in Figures 11A-11D the safety
shield assembly 10  may comprise two or more segments 78 hingedly connected
to each other and  articulated to the shield 12. The two or more segments
78 are movable from a folded  condition where the shield 12 is in a
proximal position and the distal end 14 of the 30 needle 16 is exposed, to
an extended position where the shield 12 extends beyond the  distal end 14
of the needle 16. Figures 11C and 11D show another possible WO 02/076526
PCT/US02/06600  10 configuration for the clip 20 and clip positioning
member 26 connected to two or more  segments 78. Figures 11C and 11D are a
specific design wherein the force applied to  the clip 20 by the two or
more segments 78 unlocks the clip 20 and allows it to move  



distally. The clip 20 may or may not have a housing enclosing the clip 20.
5 Another example of attaching the shield 12 to a medical needle device is
by  means of two or more telescoping members 80 as shown in Figures 11E and
11F. Yet  another example of attaching the shield 12 to a medical needle
device is by means of  a flexible and resilient tether 82 as shown in
Figures 11G and 11H. Health care workers will detect the locking of the
safety shield assembly 10 to  10 the needle 16 when axial movement of the
shield assembly 10 is impeded by the  activation of the clip positioning
member 26, which causes the clip 20 to bind to the  needle 16. An audible
clicking sound typically occurs when the clip positioning  member 26 causes
the clip 20 to bind to the needle 16, thereby further alerting the  health
care worker that the safety shield assembly 10 is in the locked position
over the  15 distal end 14 of the needle 16. The housing which encapsulates
the clip 20 and clip positioning member 26 can  be embodied in many
optional configurations for protectively enclosing distal end 14  of the
needle 16. Various examples are shown in Figures 3A-3D, wherein the housing
comprises an upper portion 30 and a lower portion 32. A tab 36 may be
disposed on 20 the housing for assisting in moving the shield 12 axially
along the needle 16 as a health  care worker presses against the tab 36
with a finger. The shield 12 may also be moved  to the distal position by
pressing against a surface which catches the shield 12. The  housing may
further comprise lower and upper needle supports 40 (40') and 41 (41')
respectively, and openings 42 in the end walls of the housing for
supporting the needle 25 16 as the shield is moved axially. The housing may
also comprise clip support 44 (44')  for ensuring the proper positioning of
the clip 20 before and after actuation. As shown,  the clip support 44
(44') enhances the binding force of the clip 20 on the needle 16 after
actuation. Care should be given to the placement and geometry of clip
support 44 (44')  so as to not diminish the binding force of clip 20 on
needle 16. Cooperating detents 30 52 and detent pockets 54 aid in the
attachment of the upper portion 30 to the lower  portion 32 of the housing.
WO 02/076526 PCT/US02/06600  11 As shown in Figure 6, a needle cover 46 is
commonly used to protect needles  16 prior to use and to prevent
inadvertent actuation of the safety shield assembly 10  before cover 46 is
removed for use of needle 16. 



Figures 12 and 13 illustrate the safety shield assembly 10 further
comprising a  5 spring 50 for moving the shield 12 from a proximal position
where the distal end 14 of  the needle 16 is exposed to a distal position
where the shield 12 covers the distal end  14 of the needle 16. The spring
50 is held in a biased and compressed state by means  of a retainer 48
which is movable to release the spring 50 from a compressed state  (shown
in Figure 12) to an extended state (shown in Figure 13). For blood
collection 10 embodiments, the retainer 48 may be activated when a blood
collection tube is placed  in the barrel of the blood collection device for
purposes of collecting blood while the  needle 16 in inserted into a
patient. When the retainer 48 is activated the spring 50  moves the shield
12 along the needle 16 until it reaches a patient's skin, while the  spring
50 remains in a biased condition and slightly presses the shield 12 against
the 15 patient's skin. When the needle 16 is removed from the patient, the
spring 50 causes  the shield 12 to continue sliding on the needle 16 to
cover the distal end 14 of the  needle 16, at which point the shield 12 is
secured to the needle 16. Figures 14 - 25 illustrate embodiments of the
present invention as applied to a  catheter needle 16. A safety shield
assembly 60 for use with a catheter needle 16  20 having proximal and
distal ends, comprises a shield 12' slidably movable along the needle 16
from a proximal position where the distal end 14 of the needle 16 is
exposed,  to a distal position where the shield 12' covers the distal end
14 of the needle 16. The  shield 12 comprises a housing 70 with one or more
clips 20' having two or more  apertures 22' through which the needle 16
passes. The apertures 22' have surfaces. 25 A clip positioning member 26'
is in communication with at least one of the clips 20'  for positioning the
aperture surface of at least one of the clips 20' when a portion 38'  of
the clip positioning member 26' in contact with the needle 16' is advanced
past the  distal end 14 of the needle 16 such that at least a portion of
the aperture surfaces of the  two or more apertures 20' binds to the needle
16 with opposing binding forces so as to 30 secure the shield 12' to the
needle 16. A reaction force element 74 may be added to  apply a binding
force of the clip 20' on the needle 16. Reaction force element 74 WO
02/076526 PCT/US02/06600  12 serves the same function as clip support 44.
The safety shield assembly further  comprises a catheter 62, wherein the
catheter 62 affixed to hub 64 is held to the shield  12' with a retainer 65
in communication with the clip positioning member 26' until the  



portion 28' of the clip positioning member 26' in contact with the needle
16 is 5 advanced past the distal end 14 of the needle 16 upon which the
retainer 65 is  repositioned to release the catheter 62 and hub 64 from the
shield 12'. Figures 14-20  show an embodiment in which the retainer 65
retains to the hub 64 by means of a  flanged surface 67. However, numerous
cooperating catches and latches fall within the  scope of the present
invention to accomplish the intended function of a catch and latch. 10
Figures 21-24 illustrate embodiments of the present invention as applied to
a  catheter needle apparatus having a clip 20" and clip positioning member
26" as one  continuous member. As shown in Figure 15 and 22, a hydrophobic
filter 72 may be housed in the  safety shield assembly 60. 15 A tab 66 may
be disposed on the catheter hub 64 for assisting in moving the  catheter 62
and hub 64 axially along the needle 16 as a health care worker presses
against the tab 66 with a finger, while holding the catheter introducer
handle 68. As shown in Figure 25 for a catheter embodiment, a needle cover
76 is  commonly used to protect needles 16 prior to use and to prevent
inadvertent actuation  20 of the safety shield assembly 60 before cover 76
is removed for use of the catheter 62. Figures 26-31 illustrate safety
devices for needle applications having an  introducer needle 92 and an
inner needle 86 for applications including, but not limited  to, epidural
and biopsy needles. Tubular or solid inner needles 86 are within the scope
of the present invention. The safety shield assembly 85 shown in Figure 26
is for use 25 with a needle 92 having a proximal end (not shown) and a
distal end 94. The shield  assembly 85 comprises a shield 12 (similar to
the shield shown in Figures 1-9) slidably  movable along the needle 92 from
a proximal position where the distal end 94 of the  needle 92 is exposed,
to a distal position where the shield 12 covers the distal end 12  of the
needle 92. The shield 12 comprises one or more clips 20 having two or more
30 apertures 22 (see Figures 1-9) through which the needle 92 passes. The
apertures 22  have surfaces 24 which contact the needle 92. A clip
positioning member 26 is in WO 02/076526 PCT/US02/06600  13 communication
with at least one of the clips 20 for positioning the aperture surface 24
of at least one of the clips 20 when a portion 38 of the clip positioning
member 26 in  contact with the needle 92 is advanced past the distal end 94
of the needle 92 such that  



at least a portion of the aperture surfaces 24 of the two or more apertures
22 binds to 5 the needle 92 with opposing binding forces so as to secure
the shield 12 to the needle  92. An introducer needle handle 90 aids in the
insertion of introducer needle 92. The  front side of the introducer needle
handle 90 is connected to the introducer needle 92.  As shown in Figures
1-6, the clip 20 may be integrally connected with the clip  positioning
member 26, wherein the clip is held in a biased state by a retention
surface 10 28 disposed on the clip positioning member 26. Figures 1-6 show
the shield 12 further  comprising a housing having an upper portion 30 and
a lower portion 32 for  encapsulating the shield 12. Figures 26 and 27 show
the safety shield assembly 85 in a pre-use state, while  Figures 28 and 29
show the post-use and protected state. Figures 30 and 31 show an  15 inner
needle shield 84 protecting the distal end 87 of inner needle 86 (e.g.,
stylet of a biopsy needle) in the post-use and protected state. The inner
needle 86 is attached to  a hub 88 in communication with the inner needle
shield 84 as shown in Figures 26 and  27. A luer fitting 106, as shown in
Figures 28 and 29, allows for attachment to a  syringe or like device. 20
The inner needle shield 84 is slidably movable along the inner needle 86
from  a proximal position to a distal position where the inner needle
shield 84 covers the  distal end 87 of the inner needle 86 as the inner
needle 86 is withdrawn from the needle  92. The inner needle shield 84
comprises one or more clips 98 having two or more  apertures (similar to
apertures 22 previously disclosed) through which the inner needle 25 86
passes. Figures 27 and 31 illustrate clip 98 being supported by a clip
support 100.  The apertures have surfaces (similar to aperture surfaces 24
disclosed previously)  which contact the needle 92. A clip positioning
member 96 is in communication with  at least one of the clips 98 for
positioning the aperture surface of at least one of the  clips 98 when a
portion 108 of the clip positioning member 96 in contact with the inner 30
needle 86 is advanced past the distal end 87 of the needle 86 such that at
least a portion  of the aperture surfaces of the two or more apertures
binds to the needle 86 with WO 02/076526 PCT/US02/06600  14 opposing
binding forces so as to secure the inner needle shield 84 to the needle 86.
The inner needle shield 84 further comprises a retainer 104 for holding the
inner needle  shield 84 to the back side of the introducer needle handle
90, wherein retainer 104 is  



in communication with the clip positioning member 96 until the portion 108
of the clip 5 positioning member 96 in contact with the inner needle 86 is
advanced past the distal  end 87 of the inner needle 86 upon which the
retainer 104 is repositioned to release the  inner needle shield 84 from
the introducer needle handle 90. Hence, the inner shield  84 is passively
activated upon withdrawal of inner needle 86 from the introducer needle
handle 90. Figure 27 shows the retainer 104 in communication with the clip
10 positioning member 96 along a flanged surface 102. Alternatively, the
inner needle  shield 84 and retainer 104 may comprise cooperating detents
and detent pockets for  mutually engaging to hold the inner needle shield
84 to the introducer needle handle 90.  However, numerous cooperating
catches and latches fall within the scope of the  present invention to
accomplish the intended function of a catch and latch. 15 Figure 32 shows a
biopsy needle having a needle protective cover 109 with a  measuring scale
for determining a desired insertion depth. Using protective cover 109  to
measure the desired insertion depth, shield 12 may then be placed at a
position along  the needle to indicate the desired insertion depth
position. Figures 33-37 show an embodiment of the present invention
incorporating a  20 tape down 110 member which releases from the shield 12
as a portion 112 of the tape  down member 110 in contact with the needle 16
is advanced past the distal end 14 of  the needle 16. However, there are a
number of methods of releasably attaching the  tape down member 110 to the
shield 12 which fall within the scope of the present  invention. Figures 33
and 34 show the safety shield 12 in a pre-use state, while 25 Figures 35
and 36 show the post-use and protected state. Figure 37 shows the tape
down member 110 in isolation. The tape down member 110 may be taped to a
patient  using separate tape or, alternatively, tape down member 110 may
have an adhesive  disposed on its underside. Figures 38-41 illustrate
embodiments for a port access needle 118. Figures 38  30 and 39 show the
safety shield assembly 116 in a pre-use state, while Figures 40 and 41
show the post-use and protected state. As shown in Figure 38, the safety
shield 116 WO 02/076526 PCT/US02/06600  15 for use with a port access
needle 118 is slidably movable along the needle 118 from a  proximal
position where the distal end 120 of the needle 118 is exposed, to a distal
position where the shield 116 covers the distal end 120 of the needle 118.
The shield  



116 comprises one or more clips 122 having two or more apertures 124
through which 5 the needle 118 passes. The apertures 124 have surfaces
(similar to aperture surfaces  24 disclosed previously) which contact the
needle 118. A clip positioning member 126  is in communication with at
least one of the clips 122 for positioning the aperture  surface of at
least one of the clips 122 when a portion 128 of the clip positioning
member 126 in contact with the needle 118 is advanced past the distal end
120 of the 10 needle 118 such that at least a portion of the aperture
surfaces of the two or more  apertures 124 binds to the needle 118 with
opposing binding forces so as to secure the  shield 116 to the needle 118.
The shield 116 further comprises a retainer 130 for  holding the shield 116
to the disk 132, wherein the retainer 130 is in communication  with the
clip positioning member 126 until the portion 128 of the clip positioning
15 member 126 in contact with the needle 118 is advanced past the distal
end 120 of the  needle 118 upon which the retainer 130 is repositioned to
release the shield 116 from  the disk 132. Hence, the shield 116 is
passively activated upon withdrawal of the  needle 118 from the disk 132.
Figure 39 shows the retainer 130 in communication with  the clip
positioning member 126 along a flanged surface 134. Alternatively, the
shield 20 116 and retainer 130 may comprise cooperating detents and detent
pockets or  cooperating catches and latches for mutually engaging to hold
the shield 116 to the disk  132. The invention may be embodied in other
specific forms without departing from  the spirit or essential
characteristics thereof. The present embodiment is therefore to  25 be
considered in all respects as illustrative and not restrictive, the scope
of the invention being indicated by the appended claims rather than by the
foregoing description, and  all changes which come within the meaning and
range of equivalency of the claims are  therefore intended to be embraced
therein. WO 02/076526 PCT/US02/06600  16  WHAT IS CLAIMED IS: 1. A medical
needle shield apparatus for use with a needle having proximal anc  distal
ends, comprising: 5 a shield slidably movable along the needle from a
proximal position when  the distal end of the needle is exposed, to a
distal position where the shield covers the dista  end of the needle, said
shield comprising: 



one or more clips having a total of two or more apertures througl  which
the needle passes, said apertures having surfaces; and 10 a clip
positioning member in communication with at least one of the  clips for
positioning the aperture surfaces of at least one of the clips when a
portion  of the clip positioning member in contact with the needle is
advanced past the dista  end of the needle to enable the clip positioning
member to move out of an axial pat]  defined by the needle and such that at
least a portion of the aperture surfaces of th( 15 two or more apertures
binds to the needle with opposing binding forces so as tc  secure the
shield to the needle. 2. The medical needle shield apparatus according to
claim 1, wherein the cli]  and clip positioning member are integrally
connected. 3. The medical needle shield apparatus according to claim 1,
wherein said on  20 or more clips are in a biased state. 4. The medical
needle shield apparatus according to claim 1, wherein the shield  further
comprises a housing for enclosing said one or more clips and clip
positionin,  member. 5. The medical needle shield apparatus according to
claim 4, wherein th,  25 housing further comprises a support for
positioning the clip. 6. The medical needle shield apparatus according to
claim 4, wherein th  housing further comprises a support for increasing the
binding force of the clip onto th  needle. 7. The medical needle shield
apparatus according to claim 4, wherein th  30 housing further comprises a
tab for assisting in moving the shield axially along the needle WO
02/076526 PCT/US02/06600  17 8. The medical needle shield apparatus
according to claim 1, further comprising  a spring for moving the shield
along the needle from the proximal position to the distal  position for
covering the distal end of the needle. 9. The medical needle shield
apparatus according to claim 8, further comprising  5 a retainer for
retaining the spring in a biased and compressed state, said retainer being
movable to release the spring from the biased and compressed state to an
extended state. 10. The medical needle shield apparatus according to claim
1, further comprising  two or more segments hingedly connected to each
other and articulated to the shield and a  



needle hub attached to the proximal end of the needle, the two or more
segments being 10 movable from a folded condition where the shield is in a
proximal position and the distal  end of the needle is exposed, to an
extended position where the shield extends beyond the  distal end of the
needle. 11. The medical needle shield apparatus according to claim 1,
further comprising  two or more telescoping members connected to the shield
and a needle hub attached to the  15 proximal end of the needle, the two or
more telescoping members being movable from a recessed position where the
shield is in a proximal position and the distal end of the needle  is
exposed, to an extended position where the shield extends beyond the distal
end of the  needle. 12. The medical needle shield apparatus according to
claim 1, further comprising  20 a tether connected to the shield and a
needle hub attached to the proximal end of the needle,  the tether being
movable from an initial position where the shield is in a proximal position
and the distal end of the needle is exposed, to an extended position where
the shield extends  beyond the distal end of the needle. 13. The medical
needle shield apparatus according to claim 1, further comprising  25 a
catheter. 14. The medical needle shield apparatus according to claim 13,
wherein the clip  positioning member further comprises a retainer for
holding the catheter to the shield until  the portion of the clip
positioning member in contact with the needle is advanced past the  distal
end of the needle upon which the retainer is repositioned to release the
catheter from  30 the shield. WO 02/076526 PCT/US02/06600  18 15. The
medical needle shield apparatus according to claim 13, wherein the
catheter and retainer comprise a cooperating catch and latch for holding
the catheter to the  shield. 16. The medical needle shield apparatus
according to claim 13, wherein the  5 catheter and retainer comprise
cooperating detents and pockets for mutually engaging to  hold the catheter
to the shield. 17. The medical needle shield apparatus according to claim
13, wherein the  catheter further comprises a tab for assisting in moving
the catheter axially along the needle.  18. The medical needle shield
apparatus according to claim 1, wherein one of the 



10 clips is a one-way clutch and is slidable only in one direction as the
shield is moved to the  distal position. 19. The medical needle shield
apparatus according to claim 1, further comprising  a tape down member
releasably attached to the shield. 20. The medical needle shield apparatus
according to claim 1, further comprising  15 an inner needle having
proximal and distal ends and being disposed within said needle.  21. The
medical needle shield apparatus according to claim 20, further comprising
an introducer needle handle having a front side connected to the proximal
end  of the needle, and said introducer needle handle having a backside
connected to a second  shield for use with the inner needle, said second
shield slidably movable along the inner 20 needle from a proximal position
to a distal position where the second shield covers the distal  end of the
inner needle as the inner needle is withdrawn from the needle. 22. The
medical needle shield apparatus according to claim 2.1, wherein said
second shield comprises: one or more second clips having a total of two or
more apertures through  25 which the inner needle passes, said apertures
having surfaces; a second clip positioning member in communication with at
least one of the  second clips for positioning the aperture surfaces of at
least one of the second clips when  a portion of the second clip
positioning member in contact with the inner needle is advanced  past the
distal end of the inner needle such that at least a portion of the aperture
surfaces of 30 the two or more apertures of the second one or more clips
binds to the inner needle with  opposing binding forces so as to secure the
second shield to the inner needle; and WO 02/076526 PCT/US02/06600  19 a
retainer for holding the second shield to the introducer needle handle,
wherein the retainer is in communication with the second clip positioning
member until the  portion of the second clip positioning member in contact
with the inner needle is advanced  past the distal end of the inner needle
upon which the retainer is repositioned to release the  5 second shield
from the introducer needle handle. 23. The medical needle shield apparatus
according to claim 1, wherein the shield  also serves as a needle insertion
depth indicator. 24. The medical needle shield apparatus according to claim
1, wherein the needle  comprises a port access needle. 



10 25. The medical needle shield apparatus according to claim 24, further
comprising a disk being held to the shield by a retainer in communication
with the clip  positioning member until the portion of the clip positioning
member in contact with the  needle is advanced past the distal end of the
needle upon which the retainer is repositioned  to release the disk from
the shield. 15 26. A medical needle shield apparatus according to Claim 1,
further comprising  a catheter, wherein the catheter is held to the shield
with a retainer in communication witl  the clip positioning member until
the portion of the clip positioning member in contact witl  the needle is
advanced past the distal end of the needle upon which the retainer i,,
repositioned to release the catheter from the shield. 20 27. The medical
needle shield apparatus according to claim 26, wherein the clil  and clip
positioning member are integrally connected. 28. The medical needle shield
apparatus according to claim 26, wherein said on(  or more clips are in a
biased state. 29. The medical needle shield apparatus according to claim
26, wherein th(  25 shield further comprises a housing for enclosing said
one or more clips and clip positioning  member. 30. The medical needle
shield apparatus according to claim 29, wherein the  housing further
comprises a support for positioning the clip. 31. The medical needle shield
apparatus according to claim 26, wherein the  30 catheter and retainer
comprise cooperating catches and latches for holding the catheter ti  the
shield. WO 02/076526 PCT/US02/06600  20 32. The medical needle shield
apparatus according to claim 26, wherein the  catheter and retainer
comprise cooperating detents and pockets for mutually engaging to  hold the
catheter to the shield. 33. The medical needle shield apparatus according
to claim 26, wherein the  5 catheter further comprises a tab for assisting
in moving the catheter axially along the needle.  34. A medical needle
shield apparatus according to Claim 1, further comprising  a tape down
member releasably attached to the shield. 35. The medical needle shield
apparatus according to claim 34, wherein the clip  and clip positioning
member are integrally connected. 



10 36. A medical needle shield apparatus according to Claim 1, further
comprising  an inner needle disposed within said needle. 37. ' The medical
needle shield apparatus according to claim 36, further  comprising an
introducer needle handle having a front side connected to the proximal end
of the needle, and said introducer needle handle having a backside
connected to a second 15 shield for use with the inner needle, said second
shield slidably movable along the inner  needle from a proximal position to
a distal position where the second shield covers the distal  end of the
inner needle as the inner needle is withdrawn from the needle. 38. The
medical needle shield apparatus according to claim 37, wherein said  second
shield comprises: 20 one or more second clips having a total of two or more
apertures through  which the inner needle passes, said apertures having
surfaces; a second clip positioning member in communication with at least
one of the  second clips for positioning the aperture surfaces of at least
one of the second clips when  a portion of the second clip positioning
member in contact with the inner needle is advanced 25 past the distal end
of the inner needle to enable the clip positioning member to move out of
an axial path defined by the needle and such that at least a portion of the
aperture surfaces  of the two or more apertures of the second one or more
clips binds to the inner needle with  opposing binding forces so as to
secure the second shield to the inner needle; and a retainer for holding
the second shield to the introducer needle handle,  30 wherein the retainer
is in communication with the second clip positioning member until the
portion of the second clip positioning member in contact with the inner
needle is advanced WO 02/076526 PCT/US02/06600  21 past the distal end of
the inner needle upon which the retainer is repositioned to release the
second shield from the introducer needle handle. 39. The medical needle
shield apparatus according to claim 36, wherein the clip  and clip
positioning member are integrally connected. 5 40. The medical needle
shield apparatus according to claim 36, wherein the  shield also serves as
a needle insertion depth indicator. 41. A medical needle shield apparatus
according to Claim 1, further comprising  a disk being held to the shield
by a retainer in communication with the clip positioning  member until the
portion of the clip positioning member in contact with the needle is 



10 advanced past the distal end of the needle upon which the retainer is
repositioned to release  the disk from the shield. 42. The medical needle
shield apparatus according to claim 41, wherein the clip  and clip
positioning member are integrally connected. 43. A medical needle shield
apparatus according to Claim 1, wherein the clip  15 positioning member has
an aperture through which the needle passes. 44. A medical needle shield
apparatus according to Claim 1, wherein the clip  positioning member has an
aperture through which the needle passes and retains the clip  positioning
member relative to the needle, said clip positioning member being in
communication with at least one of the clips for positioning the aperture
surfaces of at 20 least one of the clips when a portion of the clip
positioning member in contact with the  needle is advanced past the distal
end of the needle. 45. A medical needle shield apparatus according to Claim
1, further comprising  a housing wherein the one or more clips are disposed
in said housing and the clips deploy  independent of the housing. 25 46. A
medical needle shield apparatus according to Claim 1, wherein the one or
more clips are configured to enable the needle to pass through the one or
more clips. such  that the one or more clips is self-retained in a biased
state. 


