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PASSIVELY ACTIVATED SAFETY NEEDLE precisely the depth to which the needle is inserted in the 
ASSEMBLIES AND METHODS OF USE patient ' s tissue to be sure that medication is delivered to an 

appropriate location . 
There is an ongoing need in the art for needles which 

Matter enclosed in heavy brackets [ ] appears in the 5 passively activate a safety mechanism to prevent injury to 
original patent but forms no part of this reissue specifica the healthcare worker , or others , and provide improved 
tion ; matter printed in italics indicates the additions 
made by reissue ; a claim printed with strikethrough 
indicates that the claim was canceled , disclaimed , or held SUMMARY 
invalid by a prior post - patent action or proceeding . 10 

One or more embodiments of the invention are directed to 
CROSS - REFERENCE TO RELATED passively activated safety needle assemblies . The assemblies 

APPLICATIONS comprise an outer shield , a hub and a locking ring . The outer 
shield is an elongate , hollow outer shield having a distal end , 

This application claims priority under 35 U . S . C . $ 119 ( e ) 15 a proximal end , an outer surface and an inner surface . The 
to ] Notice : More than one reissue application has been filed outer shield includes an activation element protruding 
for the reissue of U . S . Pat . No . 9 . 186 . 466 . The reissue inwardly from the inner surface . The outer shield also 
applications are reissue application Ser . No . 15 / 812 , 245 ( the includes at least one finger biased radially inwardly . The hub 
present application ) and reissue application Ser . No . 15 / 814 . is an elongate hub having a distal end and a proximal end . 
493 , which is an application for reissue of U . S . Pat . No . 20 The hub is slidably engaged with the outer shield and biased 
9 , 186 , 466 . U . S . Pat . No . 9 , 186 , 466 claims the benefit of U . S . to move in a proximal direction . The hub includes a longi 
Provisional Application No . 61 / 610 , 558 , filed Mar . 14 , tudinal groove that guides the activation element during 
2012 , the [ disclosures ) disclosure of which ?are ] is incor - relative sliding motion between the hub and the outer shield . 
porated herein by reference in their entirety . The locking ring is on the hub and has a ring element 

25 complementary to the activation element and at least one 
TECHNICAL FIELD ramped surface radially spaced from the ring element . The 

ramped surface providing a proximal facing edge . Wherein , 
The subject invention relates generally to a passively distal movement of the outer shield with respect to the hub 

activated safety needle assemblies and methods for use . The causes the activation element and ring element to rotate the 
assemblies comprise an elongate hollow outer shield , an 30 locking ring such that the at least one finger aligns with the 
elongate hub slidably engaged within the outer shield and ramped surface . Subsequent proximal movement of the 
biased to move proximally with respect to the outer shield . outer shield causes the at least one finger to engage the 

proximal facing edge , preventing further relative movement 
BACKGROUND of the outer shield and hub . 

35 In some embodiments , the hub includes a circumferential 
Embodiments of the invention generally relate to pas - channel and the locking ring is rotatably seated within the 

sively activated safety needle assemblies . More specifically , circumferential channel . 
embodiments of the invention are directed to passively In one or more embodiments , the ring element is a 
activated safety needle assemblies comprising a locking ring substantially triangular wedge with a proximal end and a 
and outer shield with cooperative structures to disable the 40 distal end , the proximal end being narrower than the distal 
needle assemblies in a user safe manner . end . In some embodiments , the activation element is a 

Needle devices are used throughout the medical industry substantially triangular wedge with a proximal end and 
for the injection and withdrawal of a wide variety of fluids distal end , the proximal end being wider than the distal end . 
and solutions into and from the human body . Because of the In one or more embodiments , the activation element is a 
numerous potential hazards associated with the handling and 45 substantially triangular wedge with a proximal end and 
manipulation of bodily fluids , and particularly blood , there distal end narrower than the proximal end and the ring 
are a number of known safety features that are frequently element if a complementary triangular wedge with a proxi 
incorporated into various types of needle devices to protect mal end and distal end wider than the proximal end . 
the practitioner from accidental exposure to the needle . In some embodiments , there are two activation elements . 

Prior safety needle devices having a retractable sheath 50 In one or more embodiments , the activation elements are 
require multi - component retraction and locking elements positioned on opposite sides of the outer shield . 
and often do not incorporate reuse prevention features . In some embodiments , there are two ring elements . In one 
Therefore , the retraction mechanism may be reset so the or more embodiments , the ring elements are on opposite 
syringe barrel may be reused . The reuse of syringe assem - sides of the locking ring . 
blies without sterilization or sufficient sterilization is 55 In some embodiments , the locking ring further comprises 
believed to facilitate the transfer of contagious diseases . a projection extending one or more of proximally and 
Further , the retraction features of conventional syringes also distally from the locking ring . In one or more embodiments , 
often require the user to actively activate the retraction the elongate hub further comprises at least one complemen 
mechanism . Accordingly , the chance of human error in tary recess that engages the projection . 
failure to activate or properly activate the retraction mecha - 60 In some embodiments , the locking ring further comprises 
nism can lead to continued exposure of needles a longitudinal opening . 

Prior retracting sheath safety needle devices have been One or more embodiments further comprise a spring 
developed to include a single - use cover assembly that element positioned within the elongate , hollow outer shield 
obscures a substantial majority or an entirety of an injection adjacent the proximal end of the elongate hub . In some 
needle from view before , during , and after an injection 65 embodiments , the elongate , hollow outer shield further 
procedure . However , many injection procedures require that comprises an aperture that permits a needle to extend 
the practitioner see the needle and injection site or know therethrough . Some embodiments further comprise a needle 
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extending from the proximal end of the elongate hub within FIG . 2 is a perspective view of a safety needle device with 
the spring element and the outer shield such that proximal a transparent outer shield in accordance with one or more 
movement of the hub with respect to the outer shield embodiments of the invention ; 
compresses the spring element and causes the needle to FIG . 3 is a perspective view of a safety needle device with 
project through the aperture . In some embodiments , the 5 an opaque outer shield in accordance with one or more 
elongate hub further comprises a Luer connector on the embodiments of the invention ; 
distal end . FIG . 4 is a side view of a hub portion of a safety needle 
One or more embodiments further comprise a needle device in accordance with one or more embodiments of the 

positioned within the hub so that distal movement of the invention ; 
outer shield with respect to the hub compresses the spring 10 FIG . 5 is an end view of a hub portion of a safety needle 
element and causes the needle to extend from the distal end device in accordance with one or more embodiments of the of the hub . In some embodiments , the outer shield further invention ; comprises a Luer connector on the proximal end . 

Additional embodiments of the invention are directed to FIG . 6 is a side view of a hub portion of a safety needle 
passively activated safety needle assemblies comprising a 15 device in accordance with one or more embodiments of the 

invention ; hub , a locking ring , an outer shield , a spring element and a 
needle . The hub has an elongate cylindrical body with an FIG . 7 is an isometric view of a locking ring in accordance 
outer surface , an inner surface , a distal end and a proximal with one or more embodiments of the invention ; 
end defining a length , an aperture extending through the FIG . 8 is a top view of the locking ring of a safety needle 
length of the hub , at least two longitudinal grooves extend - 20 device of FIG . 7 in accordance with one or more embodi 
ing at least partially along the length of the hub and a ments of the invention ; 
circumferential channel . The locking ring has a cylindrical FIG . 9 is a side view of a locking ring of a safety needle 
body rotatably positioned in the circumferential channel of device in accordance with one or more embodiments of the 
the hub and coaxial with the hub . The locking ring includes invention ; 
at least one ring element extending outwardly from an 25 FIG . 10 is a side view of a locking ring of a safety needle 
outside surface of the locking ring . The at least one ring device in accordance with one or more embodiments of the 
element has a proximal end , a distal end and a ramped face invention ; 
extending from the proximal end to the distal end . The FIG . 11 is a side view of a locking ring of a safety needle 
locking ring has at least one ramp - shaped locking tab device in accordance with one or more embodiments of the 
extending outwardly from the outside surface of the ring . 30 invention : 
The at least one locking tab has a proximal locking face FIG . 12 is an isometric view of an opaque outer shield extending from the outside surface of the cylindrical body . portion of a safety needle device in accordance with one or The outer shield is coaxial to and slidable around the hub more embodiments of the invention ; and locking ring . The outer shield includes an elongate FIG . 13 is a side cross - sectional view of an outer shield hollow cylindrical body with an open distal end and a closed 35 
proximal end with an aperture to permit a needle to move portion of a safety needle device in accordance with one or 
therethrough . The out shield includes at least one activation more embodiments of the invention ; 
element projecting inwardly from an interior surface of the FIG . 14 is a side cross - sectional view of an outer shield 
outer shield that engages the at least one ring element . The of a safety needle device in accordance with one or more 
at least one activation element is sized to slidably move 40 embodiments of the invention ; 
within a longitudinal groove on the hub and has a shape that FIG . 15 is a perspective view of a safety needle device in 
cooperatively interacts with the at least one ring element on an unlocked state in accordance with one or more embodi 
the locking ring . The outer shield also has at least one finger ments of the invention ; 
projecting inwardly and sized to slidably move within a FIG . 16 is a perspective view of the safety needle device 
longitudinal groove on the hub . The spring element is 45 of FIG . 15 in the process of locking in accordance with one 
positioned adjacent the proximal end of the hub within the or more embodiments of the invention ; 
outer shield . The needle extends from the proximal end of FIG . 17 is a perspective view of the safety needle device 
the hub within the outer shield and the spring element of FIG . 16 in the process of locking in accordance with one 
Wherein proximally directed force on the hub causes com - or more embodiments of the invention ; 
pression of the spring element , extends a tip of the needle 50 FIG . 18 is a perspective view of the safety needle device 
through the aperture in the outer shield and causes the of FIG . 17 in the locked state in accordance with one or more 
activation element to exert distally directed force onto the embodiments of the invention ; 
ring element to rotate the locking ring such that the at least FIG . 19 . shows the coordination of a locking ring and hub 
one finger on the outer shield aligns with the at least one in accordance with one or more embodiments of the inven 
ramped surface . 55 tion ; 

In some embodiments , subsequent release of the proxi - FIG . 20 . shows the coordination of a locking ring and hub 
mally directed force allows the spring element to expand in accordance with one or more embodiments of the inven 
causing distal movement of the hub with respect to the outer tion ; 
shield so that the at least one finger slides over the at least FIG . 21 . shows the coordination of a locking ring and hub 
one ramped surface and that additional proximal movement 60 in accordance with one or more embodiments of the inven 
of the hub is prevented by interaction of the at least one tion ; 
finger with the proximal locking face . FIG . 22 . shows the coordination of a locking ring and hub 

in accordance with one or more embodiments of the inven 
BRIEF DESCRIPTION OF THE DRAWINGS 

65 FIG . 23 . shows the coordination of a locking ring and hub 
FIG . 1 is an exploded view of a safety needle device in in accordance with one or more embodiments of the inven 

accordance with one or more embodiments of the invention ; tion ; 

tion ; 
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FIG . 24 . shows the coordination of a locking ring and hub direction . After injection is complete , the spring element 
in accordance with one or more embodiments of the inven - forces the axial movement of the outer shield to its original 
tion ; and position . The spring element also contains enough energy to 

FIG . 25 . shows the coordination of a locking ring and hub propel the locking finger over the uniquely shaped feature on 
in accordance with one or more embodiments of the inven - 5 the locking ring , which serves to allow the locking finger to 
tion . pass over them but prevent their return . At this point , the 

injection has been given and the device is considered in the 
DETAILED DESCRIPTION “ locked ” state . 

FIGS . 1 - 3 show an embodiment of a passively activate 
Before describing several exemplary embodiments of the 10 safety needle assembly 100 in accordance with some aspects 

invention , it is to be understood that the invention is not of the invention . The assembly 100 comprises a hub 200 , a 
limited to the details of construction or process steps set locking ring 300 and an outer shield 400 . A spring element 
forth in the following description . The invention is capable 500 and a needle element 600 . FIG . 1 shows an exploded 
of other embodiments and of being practiced or being view of an embodiment of one or more embodiments of the 
carried out in various ways . 15 invention . FIG . 2 shows a view of the needle assembly of 

Embodiments of the invention comprise a design for a FIG . 1 in an assembled state with a transparent outer shield 
safety hypodermic needle that allows health care workers to 400 . FIG . 3 shows another view of the needle assembly of 
passively activate a safety mechanism during administration FIG . 1 in an assembled state from a reverse angle to that of 
of hypodermic injections . As the healthcare worker admin - FIG . 2 with an opaque outer shield 400 . For ease of 
isters an injection using the described needles , a shield 20 describing the various features , aspects and embodiments , a 
surrounding the needle is allowed to travel freely against the common numbering system is used throughout so similar 
injection site . As the needle is withdrawn from the patient , features have similar numbers between Figures . 
the shield will retract over the needle ( supported by a With reference to FIGS . 4 and 5 , the hub 200 of one or 
material containing spring like material properties ) and lock more embodiments , comprises an elongate body 202 with a 
into place , providing protection against needle stick injuries . 25 proximal end 204 and a distal end 206 defining an overall 
This locking feature also prohibits the re - use of the product length . FIG . 4 shows a side view of the hub 200 and FIG . 5 
for patient safety . shows an end view of the hub 200 looking at the distal end 

Embodiments of the device implement a ring - based com - 206 . As will be described further below , the hub 200 is 
ponent that tracks along a needle hub to provide the dual slidably engaged with the outer shield 400 and the hub 200 
states ( i . e . , locking and non - locking ) of the device . 30 is biased to move in a proximal direction relative to the outer 
Embodiments of the invention described are completely shield 400 . 

passive , needle - based , safety device . That is , that no extra The hub 200 of some embodiments includes at least one 
action is required by the healthcare worker to activate the longitudinal groove 208 which can be used to engage and 
safety mechanism . Needle - based safety does not require a guide one or more elements on the outer shield 400 during 
specialty syringe to activate the safety mechanism , allowing 35 relative sliding motion between the hub and the outer shield , 
the device to be used on any standard Luer syringe . This as will be described further . In FIG . 4 , one longitudinal 
benefit allows for higher adoption rates ( as it can be applied groove is shown which can engage and guide one element 
in more situations ) , lower cost ( no specialty syringe ) , and from the outer shield . FIG . 5 shows an end view in which 
greater affordability . Passive safety may be seen as a benefit there are four longitudinal grooves 208 visible . Any or all of 
regarding the prevention of needle stick injuries . An addi - 40 these longitudinal grooves 208 can be used to guide ele 
tional benefit of the rotating ring design , embodiments of the ments from the outer shield 400 . While hubs with one and 
invention do not require the protective shield to rotate to four longitudinal grooves have been shown , it will be 
activate the safety mechanism ( as this might not always be understood by those skilled in the art that there can be any 
possible , and thus prevent the activation of the safety suitable number of grooves depending on the number of 
mechanism ) . 45 elements from the outer shield , or other components , which 
As described further below , some embodiments of the need to be guided . As will be understood by those skilled in 

invention in the " inactivated ” state comprise a standard Luer the art , guiding an element means that the element moves 
connecting hub and needle assembly , a clear outer shield , a within the longitudinal groove and is substantially prevented 
snap - on ring and a spring element . Alternate embodiments from twisting circumferentially about the hub 200 . 
of the invention include the reversal of these components ; 50 The shape of the hub 200 can be varied depending on the 
meaning , that the outer shield may contain the Luer con - desired shape of , for example , the outer shield 400 . Here , the 
nection while the inner shield may serve as the injection site . hub 200 is shown having a roughly cylindrical shape which 
A device in the " inactive ” or “ locked ” state can be observed may be useful for engaging a roughly cylindrical outer 
by the position of the rotating ring . The rotating ring in some shield . In some embodiments , the hub is an elongate triangle 
embodiments is a snap - on feature with an opening at one 55 ( e . g . , triangular prism ) , elongate tetrahedron , elongate pen 
end . The ring can either be friction fit , preventing move - tahedron , elongate hexahedron , elongate heptahedron , elon 
ment , or could contain one or more locking features to gate octahedron , elongate nonahedron , elongate decahedron , 
prevent premature movement of the ring prior to activation . etc . The shape of the outer shield 400 in some embodiments , 
In addition , though a 4 - channel rotating ring design is shown substantially conforms to the shape of the hub 200 . For 
in many of the drawings , multiple rings ( or an alternate ring ) 60 example , if the hub 200 is generally an elongate octahedron , 
can also be implemented to achieve similar results . then the outer shield 400 would also be an elongate octa 

The function of the safety mechanism is described with hedron roughly concentric to the hub 200 . As used in this 
reference to the Figures below . Briefly , during the adminis - specification and the appended claims , the term “ roughly 
tration of medication , an activation element on the outer cylindrical ” means that the shape is a cylinder with grooves 
shield mechanically forces the movement of a complimen - 65 or channels as that shown in FIG . 5 . 
tary element on the rotating ring . Prior to the activation , The hub 200 of some embodiments has a circumferential 
locking fingers are allowed to proceed unabated in the axial channel 212 extending about the circumference of the elon 
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gate body 202 . The channel 212 can be positioned anywhere shapes can also be employed . Suitable shapes include those 
along the length of the elongate body 202 . As shown in the in which a distally directed force exerts a rotational force on 
Figures , the channel 212 is positioned nearer to the proximal the locking ring . 
end 204 than the distal end 206 . This is merely one possible In the embodiments shown in FIGS . 7 - 8 , the at least one 
configuration and should not be taken as limiting the scope 5 ring element 310 has a proximal end 312 and a distal end 
of the invention . In some embodiments , the circumferential 314 . A ramped face 316 extends from the proximal end 312 
channel 212 is nearer to the distal end 206 than the proximal to the distal end 214 of the ring element 310 . The ramped 
end 204 . In some embodiments , the channel 212 is imme face 316 of some embodiments has an axis that is offset from 
diately adjacent one of the proximal end 204 and distal end the axis of the hollow cylindrical body 302 . In one or more 
206 . In embodiments like that shown in FIG . 4 , the circum - 10 10 embodiment , distally directed force on the ramped face 316 

provides an axially directed force to rotate the locking ring ferential channel 212 has a proximal end 214 and a distal end within the circumferential channel 212 . 216 . The distance between the proximal end 214 and distal The ring element 310 shown in FIGS . 7 - 8 is wedge end 216 , which can also be referred to as the length of the shaped . Stated differently , the ring element 310 shown is 
circumferential channel 212 , can be any size as required . In 15 substantially triangular with a proximal end 312 being 
some embodiments , the circumferential channel 212 is about narrower than the distal end 314 . The proximal end 312 of 
the same length as the locking ring 300 so that the locking the ring element 310 is about even with the proximal face 
ring is friction fit within the channel 212 as described further 304 of the hollow cylindrical body 302 and the distal end 
below . 314 of the ring element 310 is about even with the distal face 

The hub 200 shown in FIG . 4 has a single circumferential 20 306 of the hollow cylindrical body 302 . It will be understood 
channel 212 . This is merely illustrative and should not be by those skilled in the art that the proximal end 312 of the 
taken as limiting the scope of the invention . In some ring element 310 does not need to be even with the proximal 
embodiments , as shown in FIG . 6 , the hub 200 includes two face 314 and that the distal end 314 of the ring element 310 
or more circumferential channels 212 , 212b . Any or all of does not need to be even with the distal face 316 of the ring 
the channels can be used in conjunction with one or more 25 element 310 . 
locking rings and each of the channels can be the same FIGS . 9 - 11 show additional embodiments of the locking 
length or different lengths . The first channel 212 is closer to ring 300 with different shaped ring elements 310 . FIG . 9 
the proximal end 204 of the elongate body 202 and has a shows a ring element 310 that is shaped like a beam that has 
proximal end 214 and distal end 216 , the difference between an axis offset from the axis of the hollow cylindrical body 
defining a first channel length . The second channel 212b is 30 302 of the locking ring 300 . The ring element 310 of this 
closer to the distal end 206 of the elongate body 202 and has embodiment , has a proximal end 312 that is not even with 
a proximal end 214b and a distal end 216 , the difference the proximal face 304 of the hollow cylindrical body 302 
between defining a second channel length . In the embodi - and a distal end 314 that is not even with the distal face 306 
ment shown , the first channel length and the second channel of the hollow cylindrical body 302 . It can be seen from the 
lengths are different . 35 shape of the ring element 310 , that a distally directed force 

The hub 200 also includes an aperture 210 extending would exert a rotational force causing the locking ring 300 
through the length of the elongate body 202 . The aperture to be rotated toward the left side of the Figure . 
210 extends along the length of the elongate body from the FIG . 10 shows another embodiment of a locking ring 300 
distal end to the proximal end so that a fluid , needle , or other in which the ring element 310 is football shaped . The ring 
component can pass through the elongate body 202 . 40 element 310 here has a proximal end 312 even with the 

FIGS . 7 - 8 show a locking ring 300 in accordance with one proximal face 304 and a distal end 314 even with the distal 
or more embodiments of the invention . The locking ring 300 face 306 of the hollow cylindrical body 302 . It can be seen 
includes a hollow cylindrical body 302 having a proximal from the shape of this ring element 10 , that a distally 
end 303 with a proximal face 304 and a distal end 305 and directed force would exert a rotational force causing the 
distal face 306 defining a locking ring length extending 45 locking ring 300 to be rotated toward the right side of the 
along an axis . The hollow cylindrical body 302 has an inside Figure . It will also be understood by those skilled in the art 
surface 307 and an outside surface 308 . that the magnitude of the rotational force transferred from 

The locking ring 300 is generally sized to fit within the at the distally directed force will vary depending on where 
least one circumferential channel 212 in the hub 200 so that along the ramped surface 316 the force is applied . Distally 
the proximal face 304 is adjacent the proximal end 214 of 50 directed force at a steeper sloped region of the ramped 
the channel 212 and the distal face is adjacent the distal end surface 316 would exert more rotational force than force 
216 of the channel 212 in the hub 200 . The locking ring 300 directed a shallower sloped region . 
can be sized to be rotatably seated within the circumferential FIG . 11 shows another embodiment of a locking ring 300 
channel 212 of the hub . As used in this specification and the in which the ring element 310 is peg - shaped . Here , the ring 
appended claims , the term “ rotatably seated ” means that the 55 element 310 has a proximal end 312 which is the proximal 
locking ring can rotate within the channel so that the locking most point of the peg and a distal end 314 which is the 
ring and the hub remain substantially concentric . distal - most point of the peg . The peg - shaped ring element 

The locking ring 300 includes at least one ring element 310 has more than one ramped surface 316 that can be used 
310 which extends outwardly from the outside surface 308 to transfer distally directed force into rotational force . In 
of the hollow cylindrical body 302 . The at least one ring 60 embodiments of this sort , the shape of the cooperating 
element 310 is used , in conjunction with an activation activation element on the outer shield will impact the 
element on the outer shield , to rotate the locking ring 300 d irection of rotation of the locking ring 300 . 
within the circumferential channel 212 of the hub . The shape The number of ring elements 310 can vary depending on , 
of the ring element 310 works cooperatively with the shape for example , the shape of the hub 200 and outer shield 400 . 
of the activation element . It will be understood by those 65 At least one ring element 310 is included on the locking ring 
skilled in the art that the shapes shown for the ring element 300 . The embodiment shown in FIGS . 7 and 8 have two ring 
and activation element are merely exemplary and that other elements 310 , but it will be understood by those skilled in 
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the art that any number of ring elements can be incorporated in the art that any number of locking tabs 320 can be 
into the locking ring . For example , if the hub 200 is an incorporated into the locking ring 300 . For example , if the 
elongate decahedron with ten longitudinal channels 208 , hub 200 is an elongate decahedron with ten longitudinal 
then the locking ring 300 can have up to ten ring elements channels 208 , then the locking ring 300 can have up to ten 
310 , with each of the ring elements 310 aligned with a 5 locking tabs 320 , with each of the locking tabs 320 aligned 
longitudinal groove 208 on the hub 200 . The alignment of with a longitudinal groove 208 on the hub 200 . In some 
the ring elements 310 with the longitudinal grooves 208 will embodiments , the locking ring 300 includes two locking 
be described in further detail below . In some embodiments , tabs 320 positioned on opposite sides of the hollow cylin 
the locking ring 300 includes two ring elements 310 posi - drical body 302 . The spacing of the locking tabs 320 about 
tioned on opposite sides of the hollow cylindrical body 302 . 10 the hollow cylindrical 302 can be distributed in any suitable 
The spacing of the ring elements 310 about the hollow manner and at any suitable degrees about the locking ring 
cylindrical 302 can be distributed in any suitable manner and 300 . For example , there can be two locking tabs 320 spaced 
at any suitable degrees about the locking ring 300 . For 180° apart , or spaced in the range of about 10° to about 170° 
example , there can be two ring elements 310 spaced 180° apart . In another example there are in the range of two 
apart , or spaced in the range of about 10° to about 170° 15 locking tabs 320 to ten locking tabs 320 spaced in the range 
apart . In another example there are in the range of two ring of about 5° to about 175° apart . 
elements to 10 ring elements spaced in the range of about 5° In some embodiments , the locking ring 300 includes two 
to about 175° apart . ring elements 310 on opposite sides of the hollow cylindrical 

Referring back to FIGS . 7 and 8 , the locking ring 300 also body 300 and two locking tabs 320 on opposite sides of the 
includes at least one locking tab 320 extending outwardly 20 hollow cylindrical body 300 alternating with the ring ele 
from the outside surface 308 of the hollow cylindrical body ments 310 . 
302 . The locking tab 320 includes a proximal locking face Referring to FIGS . 12 - 14 , the assembly includes an outer 
322 extending a first distance from the outside surface 308 shield 400 comprising an elongate , hollow body 401 having 
of the hollow cylindrical body 302 . The locking tab 320 also a closed proximal end 404 , an open distal end 406 , an outer 
includes a distal edge 324 extends a second distance from 25 surface 402 and an inner surface 403 . FIG . 12 shows an 
the outside surface 308 of the hollow cylindrical body 302 . isometric view of an opaque outer shield 400 . FIGS . 13 - 14 
The second distance is less than the first distance so that a show cross - sectional view of the outer shield 400 shown in 
ramped face 326 extends along the length of the hollow FIG . 12 with the inner features visible . 
cylindrical body 302 from the proximal locking face to the The outer shield 400 includes at least one activation 
distal edge . 30 element 410 protruding inwardly from the inner surface 403 . 

The first distance that the proximal locking face 322 The at least one activation element 410 works cooperatively 
extends from the outside surface 308 of the hollow cylin with the at least one ring element 310 on the locking ring 
drical body 302 can be any suitable distance . In some 300 . The cooperative interaction between the activation 
embodiments , the proximal locking face 322 extends in the element 410 and the ring element 310 causes rotation of the 
range of about 0 . 1 mm to about 10 mm from the outside 35 locking ring 300 within the circumferential channel 212 of 
surface 308 . The proximal locking face 322 can be even with the hub . 
the proximal face 304 of the locking ring 300 or a distance The at least one activation element 410 can be any 
down the outside surface 308 from the proximal face 304 so suitable shape to interact the ring element 310 . In some 
that the proximal locking face 322 is not even with the embodiments , the activation element 410 is a substantially 
proximal face 304 . 40 triangular wedge with a proximal end 414 and distal end 

The second distance that the distal edge 324 of the locking 416 . The proximal end 414 is wider than the distal end 416 . 
tab 320 extends from the outside surface 308 of the hollow sloped surface 418 extends from the proximal end 414 to 
cylindrical body 302 can vary depending on the desired the distal end 416 . 
shape of the locking tab 320 . The second distance is in the The number of activation elements 410 can vary depend 
range of about 0 mm to about 9 . 9 mm and is less than first 45 ing on , for example , the shape of the outer shield 400 and the 
distance . In some embodiments , the second distance is hub 200 . At least one activation element 410 is included on 
substantially zero . As used in this specification and the the outer shield 400 . The embodiment shown in FIGS . 13 
appended claims , the term " substantially zero ” means that and 14 have two activation elements 410 , but it will be 
distal edge 324 is close to being even with the outside understood by those skilled in the art that any number of 
surface 308 of the locking ring 300 and can be , for example , 50 activation elements 410 can be incorporated into the outer 
within the range of about 0 . 1 mm beneath the outside surface shield 400 . For example , if the outer shield 400 and hub 200 
308 and about 0 . 1 mm above the outside surface 308 of the are elongate decahedron with ten longitudinal channels 208 , 
locking ring 300 . The distal edge 324 of the locking tab 320 then the outer shield 400 can have up to ten activation 
can be even with the distal face 306 of the locking ring 300 elements 410 , with each of the activation elements 410 
or a distance proximally from the distal face 306 of the 55 aligned with a longitudinal groove 208 on the hub 200 . In 
locking ring 300 . some embodiments , the outer shield 400 includes two acti 

The outside curvature of the ramped face 326 of the at vation elements 410 positioned on opposite sides of the 
least one locking tab 320 can vary . The ramped face 326 can outer shield 400 . The spacing of the activation elements 410 
be a flat surface , a curved surface or any other shaped can be distributed in any suitable manner and at any suitable 
surface . In some embodiments , the ramped face 326 of the 60 degrees about the outer shield 400 . For example , there can 
at least one locking tab 320 is curved to be concentric to the be two activation elements 410 spaced 180° apart , or spaced 
hollow cylindrical body 302 of the locking ring 300 . in the range of about 10° to about 170° apart . In another 

The number of locking tabs 320 can vary depending on , example there are in the range of two activation elements 
for example , the shape of the hub 200 and outer shield 400 . 410 to ten activation elements 410 spaced in the range of 
At least one locking tabs 320 is included on the locking ring 65 about 5° to about 175° apart . 
300 . The embodiment shown in FIGS . 7 and 8 have two The outer shield also includes at least one finger 420 
locking tabs 320 , but it will be understood by those skilled biased radially inwardly from the body 401 . In the embodi 
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ments shown in FIGS . 12 - 14 , there are two fingers 420 nector 218 on the proximal end 20 . The Luer connector 218 
positioned within an opening 422 . The opening 422 is an can be a Luer slip or Luer lock connenctor . 
option component and may provide for increased flexing of In some embodiments , the needle 600 is positioned within 
the finger 420 distal movement that disables the assembly , as the hub 200 so that distal movement of the outer shield 400 
described further below . The fingers 420 can be any suitable 5 with respect to the hub 200 compresses the spring element 
shape and are not limited to those shown in the Figures . 500 and causes the needle 600 to extend from the distal end 

The number of fingers 420 can vary depending on , for 206 of the hub 200 . In embodiments , of the this sort , the 
example , the shape of the outer shield 400 and the hub 200 . needle 500 can be connected to the outer shield 400 so that 

the needle tip 602 remains a fixed distance the connection At least one fingers 420 is included on the outer shield 400 . 
The embodiment shown in FIGS . 13 and 14 have two fingers 10 point to the outer shield . The needle 600 may be any length 

suitable for hypodermic injections . The needle 600 is hollow 420 , but it will be understood by those skilled in the art that to allow passage of a fluid through the needle . In one or more any number of fingers 420 can be incorporated into the outer embodiments , the outer shield 400 further comprises a Luer shield 400 . For example , if the outer shield 400 and hub 200 connector on the proximal end 404 of the outer shield 400 . are elongate decahedron with ten longitudinal channels 208 , hannels 200 , 15 Referring to FIGS . 15 - 18 , the use of the assembly of some 
then the outer shield 400 can have up to ten fingers 420 , with embodiments is described . These Figures show expanded each of the fingers 420 aligned with a longitudinal groove views of the proximal end 204 of the hub 200 , the distal end 
208 on the hub 200 . In some embodiments , the outer shield 406 of the outer shield 400 and the locking ring 300 . FIG . 
400 includes two fingers 420 positioned on opposite sides of 15 shows the assembly in the unlocked state where distal 
the outer shield 400 . The spacing of the fingers 420 can be 20 movement of the outer shield 400 with respect to the hub 
distributed in any suitable manner and at any suitable 200 is possible . It can be seen from FIG . 15 that in this initial 
degrees about the outer shield 400 . For example , there can state , the ring element 310 is aligned with a longitudinal 
be two fingers 420 spaced 180° apart , or spaced in the range groove 208 on the hub . The activation element 410 on the 
of about 10° to about 170° apart . In another example there outer shield 400 is also aligned within the longitudinal 
are in the range of two fingers 420 to ten fingers 420 spaced 25 groove 208 . The finger 420 is aligned within a second 
in the range of about 5° to about 175° apart . longitudinal groove 208 and the locking tab 320 is not 
Some embodiment of the outer shield further comprise an aligned with the longitudinal groove 208 . This alignment 

aperture 430 on the closed proximal end 404 . The aperture allows the finger 420 to pass the locking tab 320 without 
430 can permit a needle or other device to extend there interference . 
through . 30 From this position , the outer shield 400 is moved distally 

Referring back to FIGS . 1 and 2 , some embodiments of to the point shown in FIG . 16 . Here , the activation element 
the assembly include a spring element 500 which causes the 410 has made contact with the ring element 310 and the end 
outer shield 400 to slide proximally with respect to the hub of the finger 420 has distally passed the locking ring 300 . 
200 . A spring element 500 is not limited to springs , but is The spring element 500 has started to become compressed 
any component with a spring constant capable of causing the 35 and the needle tip is traveling , relatively , toward either the 
desired relative movement . In some embodiments the spring proximal end of the outer shield 400 or the distal end of the 
element 500 is a spring which contacts the proximal end 204 hub 200 . 
of the hub 200 and the inside of the closed proximal end 404 Further distal movement of the outer shield 400 with 
of the outer shield 400 . The spring element 500 compresses respect to the hub 200 causes the activation element 410 to 
with manual force to allow the proximal end 204 of the hub 40 apply distally directed and rotation force to the ring element 
200 to travel slidably with in the outer shield 400 toward the 310 . This rotational force causes the locking ring 300 to 
closed proximal end 404 of the outer shield . Suitable spring rotate until the activation element 410 has completely passed 
elements include , but are not limited to , springs , foams , the ring element 310 . This can be seen in FIG . 17 where the 
plastic , and rubber components with a suitable spring con activation element 410 is now located distally of the locking 
stant . The spring element 500 can be any suitable shape 45 ring . The rotation of the locking ring 300 results in the 
including , but not limited to helical or leaf shaped elements . locking tab 320 being rotated from out of alignment with the 
Springs in any form or material may be used in addition to finger 420 and longitudinal groove 208 , to being aligned 
compressible solid bodies ( i . e . foams ) to achieve proximal with the finger 420 and longitudinal groove 208 so that the 
axial movement of the outer shield relative to the hub . ramped surface 326 is in the return path of the finger 420 . 

The assembly further comprises a needle 600 . The needle 50 Cessation of distally directed force on the outer shield 
can be positioned to extend from the proximal end 404 of the 400 , or proximal movement of the outer shield 400 with 
outer shield 400 or from the distal end 206 of the hub 200 respect to the hub 200 ( e . g . , after injection ) results in a 
upon compression of the spring element 500 . In some locked assembly . FIG . 18 shows the final locked state of the 
embodiments , the needle 600 extends from the proximal end assembly . The proximal movement of the outer shield 400 
204 of the hub 200 within the spring element 500 and the 55 causes the at least one finger 420 to ride up the ramped 
outer shield 400 such that proximal movement of the hub surface 326 and engage the proximal facing edge 326 
200 with respect to the outer shield 400 compresses the preventing further relative movement of the outer shield 400 
spring element 500 and causes the needle 600 to project and hub 200 . It can be seen from FIG . 18 , that further 
through the aperture 430 in the outer shield 400 . The needle relative movement of the outer shield 400 proximally is 
600 can be affixed to the proximal end 204 of the hub so that 60 prevented by the interaction of the activation element 410 
the relative movement of the outer shield 400 with respect with the end of the longitudinal groove 208 . However , this 
to the hub 200 causes the tip 602 of the needle to extend can also be accomplished by the finger 420 becoming 
through the aperture 430 . The needle 600 is hollow to allow entrapped between the proximal facing edge 326 and an end 
passage of a substance through the needle and can be in fluid of the longitudinal groove 208 . 
communication with the aperture 210 in the hub 200 to allow 65 In some embodiments , the locking ring 300 includes at 
passage of a fluid through the hub and the needle . In one or least one projection 340 from one or more of the proximal 
more embodiments , the hub further comprises a Luer con - face 304 and the distal face 306 . The at least one projection 
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340 can cooperatively interact with at least one complemen circumferential channel 212 . This embodiment shows an 
tary recess 220 in the hub 200 . In one or more embodiments , alternate projection and recess combination . A projection 
the projection 340 extends proximally from the proximal 222 on the distal end 216 of the circumferential channel 212 
face 304 of the hollow cylindrical body 302 . In some cooperates with a recess 342 on the locking ring 300 . 
embodiments , the projection 340 extends distally from the 5 FIG . 23 shows an embodiment of the locking ring 300 and 
distal face 306 of the hollow cylindrical body 302 . The hub 200 in which there is one projection 340 on the distal 
number of projections 340 can vary depending on a variety face of the locking ring 300 and two recesses 220 on the 
of factors . distal end 216 of the circumferential channel 212 . The 
FIGS . 19 - 25 show some embodiments of projections 340 Figure shows the locking ring 300 in the locked position 

and recesses 220 that may be employed . Each of the Figures 10 with the ring element 310 not aligned with the longitudinal 
shows a portion of a hub 200 with a locking ring 300 . For groove 208 . 
clarity , only one ring element 310 is shown on the locking FIGS . 24 - 25 show a single embodiment in the unlocked 
ring 300 and no locking tabs 320 are shown . Additionally , and locked positions . In FIG . 24 , the locking ring 300 is in 
for clarity , a single longitudinal groove 208 is shown for the unlocked position with the ring element 340 in alignment 
each of the hubs 200 . The embodiment shown in FIG . 12 15 with the longitudinal groove 208 . The locking ring 300 and 
shows a locking ring 300 with a square - shaped projection projection 340 are friction fit within the circumferential 
340 that is engaged with a square - shaped recess on the hub channel 300 so that there is a decreased possibility of 
200 . The ring element 310 is not aligned with the longitu - spontaneous rotation . Upon activation of the ring element 
dinal groove 208 , indicating that the locking ring 300 is in 310 , the ring rotates toward the left so that the ring element 
the locked position . The projection 340 extends from the 20 310 is no longer aligned with the longitudinal groove 208 
proximal face 304 of the locking ring 300 and is engaged and the projection 340 engages the recess 220 to reach the 
with a recess 220 located on the proximal end 214 of the locked position with the projection 340 in the recess 220 as 
circumferential channel 212 . shown in FIG . 25 . 

FIG . 20 shows an embodiment in which there are two Referring back to FIGS . 7 and 8 , some embodiments of 
arc - shaped projections 220 on the locking ring 300 . A first 25 the locking ring 300 includes an opening 350 extending 
projection 340 extends proximally from the proximal face from the proximal face 304 to the distal face 306 and 
304 of the locking ring 300 and is engaged with a first recess through the thickness of the hollow cylindrical body 302 . In 
220 located on the proximal end 214 of the circumferential one or more embodiments , the opening 350 is wider at the 
channel 212 . A second projection 340 extends distally from outside surface 308 than at the inside surface 307 . In some 
the distal face 306 of the locking ring 300 and is engaged 30 embodiments , at least one projection 340 is posited to extend 
with a second recess 220 located on the distal end 216 of the one or more of proximally form the proximal face 304 or 
circumferential channel 212 . The ring element 310 is shown distally from the distal face 306 adjacent the opening 350 . In 
not aligned with the longitudinal groove 208 indicating that one or more embodiments , there is a recess on the locking 
the locking ring 300 is in the locked position . In the ring 300 adjacent the opening 350 . 
unlocked position , the projections 340 are friction fit within 35 Each component of the assembly can be made from any 
the circumferential channel 212 but are not engaged with the suitable materials . For example , the components can be 
recesses 220 . Rotation of the locking ring 300 to the locked plastic , glass , metal and rubber . The needle can be any 
position moves the ring element 310 to be out of alignment suitable device and is not strictly limited to needles . Suitable 
with the longitudinal groove 208 and the projections 340 needs include , but are not limited to , stainless steel needles , 
engage the recesses 220 to prevent , or help prevent , further 40 metallic needles , plastic needles and glass needles . The 
rotation of the locking ring 300 within the recess . spring element can be made from any suitable materials and 

FIG . 21 shows another embodiment of the locking ring is not limited to springs . The spring element can also be any 
300 and hub 200 in which there are two projections 340 and suitable shape including , but not limited to helical , coiled 
two recesses 220 . Only one of the projections 340 engage a and leaf shapes . Some embodiments , one or more of the hub 
recess 220 in the unlocked position and only one projection 45 200 , locking ring 300 , outer shield 400 , spring element 500 
340 engages a recess 220 when the locking ring 300 is in the and needle 600 are made from a material comprising poly 
locked position . FIG . 21 shows the locking ring 300 in the propylene . The components can be made from transparent , 
unlocked position because the ring element 310 is aligned translucent or opaque materials . In some embodiments , the 
with the longitudinal groove 208 . Embodiments of this sort outer shield 400 is made from a transparent material so that 
help prevent the locking ring 300 from spontaneous rotation 50 the needle can be observed throughout use . 
because there is a projection / recess interaction in both the Reference throughout this specification to “ one embodi 
unlocked and locked positions . ment , " " certain embodiments , " " one or more embodiments ” 

The shape of the projection 340 and recess 220 can be any or “ an embodiment ” means that a particular feature , struc 
suitable shape including , but not limited to , square , rectan - ture , material , or characteristic described in connection with 
gular , trapezoidal , triangular , arc - shaped and finger - like . The 55 the embodiment is included in at least one embodiment of 
embodiment shown in FIG . 19 has a rectangular projection the invention . Thus , the appearances of the phrases such as 
340 and a matching rectangular recess 220 . The embodiment “ in one or more embodiments , " " in certain embodiments , " 
shown in FIGS . 20 - 21 have arc - shaped projections 340 and " in one embodiment ” or “ in an embodiment ” in various 
arc - shaped recesses 220 . It will be understood that the shape places throughout this specification are not necessarily refer 
of the projection 340 does not need to be the same as the 60 ring to the same embodiment of the invention . Furthermore , 
shape of the recess 220 so long as the projections 340 and the particular features , structures , materials , or characteris 
recess 220 can act cooperatively to mitigate the chance of tics may be combined in any suitable manner in one or more 
spontaneous rotation of the locking ring 300 . embodiments . 

FIG . 22 shows another embodiment of the locking ring Although the invention herein has been described with 
300 and hub 200 in which there is one projection 340 on the 65 reference to particular embodiments , it is to be understood 
proximal face 304 of the locking ring 300 in a triangle shape that these embodiments are merely illustrative of the prin 
with a matching recess 220 on the proximal end 214 of the ciples and applications of the present invention . It will be 
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apparent to those skilled in the art that various modifications biased to move in proximal direction , the hub including 
and variations can be made to the method and apparatus of a longitudinal groove that guides the activation element 
the present invention without departing from the spirit and during relative sliding motion between the hub and the 
scope of the invention . Thus , it is intended that the present outer shield ; 
invention include modifications and variations that are 5 a spring element positioned within the elongate , hollow 
within the scope of the appended claims and their equiva outer shield adjacent the proximal end of the elongate 
lents . hub 

What is claimed is : a locking ring on the hub having a ring element comple 
1 . A passively activated safety needle assembly compris mentary to the activation element and at least one 

ing : 10 ramped surface radially spaced from the ring element 
a hub having an elongate cylindrical body with an outer and providing a proximal facing edge , wherein distal 

surface , a distal end and a proximal end defining a movement of the outer shield with respect to the hub 
length , an aperture extending through the length of the causes the activation element and ring element to rotate 
hub , at least two longitudinal grooves extending at least the locking ring such that the at least one finger aligns 
partially along the length of the hub , and a circumfer - 15 with the ramped surface and subsequent proximal 
ential channel ; movement of the outer shield causes the at least one 

a locking ring having a cylindrical body rotatably posi finger to engage the proximal facing edge , preventing 
tioned in the circumferential channel and coaxial with further relative movement of the outer shield and hub . 
the hub , the locking ring including at least one ring 4 . The assembly of claim 3 , wherein the hub includes a 
element extending outwardly from an outside surface 20 circumferential channel and the locking ring is rotatably 
of the locking ring , the at least one ring element having seated within the circumferential channel . 
a proximal end , a distal end and a ramped face extend - 5 . The assembly of claim 3 , wherein the ring element is 
ing from the proximal end to the distal end , and at least a substantially triangular wedge with a proximal end and a 
one ramp - shaped locking tab extending outwardly from distal end , the proximal end being narrower than the distal 
the outside surface of the locking ring , the at least one 25 end . 
? \ \ ? \ / ? titi??ti?m??ti ? ?? / ? / ? / ? / ? / ? Â?Ò? Â ? Â ? Â?Ò?Â ? ? ? ? ? Â?âÒti?ti?m? ? Â ? 6 . The assembly of claim 3 , wherein the activation ele 
from the outside surface of the cylindrical body ; ment is a substantially triangular wedge with a proximal end 

an outer shield coaxial to and slidable around the hub and and distal end , the proximal end being wider than the distal 
locking ring , the outer shield including an elongate end . 
hollow cylindrical body with an open distal end and a 30 7 . The assembly of claim 3 , wherein there are two 
closed proximal end with an aperture to permit a needle activation elements . 
to move therethrough , at least one activation element 8 . The assembly of claim 3 , wherein the locking ring 
projecting inwardly from an interior surface of the further comprises a longitudinal opening . 
outer shield that engages the at least one ring element , 9 . The assembly of claim 3 , further comprising a needle 
the at least one activation element sized to slidably 35 positioned within the hub so that distal movement of the 
move within a longitudinal groove on the hub and outer shield with respect to the hub compresses the spring 
having a shape that cooperatively interacts with the at element and causes the needle to extend from the distal end 
least one ring element on the locking ring , and at least of the hub . 
one finger projecting inwardly from the outer shield 10 . The assembly of claim 3 , wherein the activation 
and sized to slidably move within a longitudinal groove 40 element is a substantially triangular wedge with a proximal 
on the hub ; end and distal end narrower than the proximal end and the 

a spring element positioned adjacent the proximal end of ring element if a complementary triangular wedge with a 
the hub within the outer shield ; and proximal end and distal end wider than the proximal end . 

a needle extending from the proximal end of the hub 11 . The assembly of claim 10 , wherein the activation 
within the outer shield and the spring element , wherein 45 elements are positioned on opposite sides of the outer shield . 
proximally directed force on the hub causes compres - 12 . The assembly of claim 3 , wherein there are two ring 
sion of the spring element , extends a tip of the needle elements . 
through the aperture in the outer shield , and causes the 13 . The assembly of claim 12 , wherein the ring elements 
activation element to exert distally directed force onto are on opposite sides of the locking ring . 
the ring element to rotate the locking ring such that the 50 14 . The assembly of claim 3 , wherein the locking ring 
at least one finger on the outer shield aligns with the at further comprises a projection extending one or more of 
least one ramped surface . proximally and distally from the locking ring . 

2 . The assembly of claim 1 , wherein subsequent release of 15 . The assembly of claim 14 , wherein the elongate hub 
the proximally directed force allows the spring element to further comprises at least one complementary recess that 
expand causing distal movement of the hub with respect to 55 engages the projection . 
the outer shield so that the at least one finger slides over the 16 . The assembly of claim 3 , wherein the elongate , hollow 
at least one ramped surface and that additional proximal outer shield further comprises an aperture that permits a 
movement of the hub is prevented by interaction of the at needle to extend therethrough . 
least one finger with the proximal locking face . 17 . The assembly of claim 16 , further comprising a needle 

3 . A passively activated safety needle assembly compris - 60 extending from the proximal end of the elongate hub within 
ing : the spring element and the outer shield such that proximal 
an elongate , hollow outer shield having a distal end , a movement of the hub with respect to the outer shield 

proximal end , an outer surface and an inner surface , an compresses the spring element and causes the needle to 
activation element protruding inwardly from the inner project through the aperture . 
surface , and at least one finger biased radially inwardly ; 65 18 . The assembly of claim 17 , wherein the needle is 

an elongate hub having a distal end and a proximal end , connected to the elongate hub using a Luer connector on the 
the hub slidably engaged with the outer shield and proximal end of the elongate hub . 
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19 . The assembly of claim I , wherein there are two 
activation elements . 

20 . The assembly of claim 3 , wherein the locking ring 
further comprises an opening extending through a thickness 
of the cylindrical body . 


