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PASSIVE LATCH RING SAFETY SHIELD FOR INJECTION DEVICES

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims priority to U.S. Provisional Application Serial No. 60/784,558,
filed March 21, 2006 and U.S. Provisional Application Serial No. 60/848,205, filed September

29, 2006, the entire contents of which is incorporated herein by reference.

1. Technical Field

The present disclosure relates to a safety shield for use with injection devices. More
specifically, the present disclosure relates to a passive safety shield for use with medical ~
injection devices, e.g., prefilled syringes, which moves from a retracted position to an extended

position in response to actuation of a plunger of the medical injection device.

2. Background of Related Art

Safety shields for shielding needles of medical devices are well known in the art. Safety
shields minimize the risks associated with inadvertent needle stick injuries which subject
doctors, nurses and medical personnel to exposure to HIV, hepatitis and other serious blood-

borne pathogens.

Passively activated safety shield devices are also known in the art. Typically, such
devices actuate the safety shield in response to normal usage of a medical device-to which the
safety shield device is attached, e.g., actuation of a plunger assembly of the medical device.

Such devices tend to be overly complex and expensive to manufacture.
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Accordingly, a continuing need exists in the art for a passively actuated safety shield for
use with a medical device which is of less complexity than known devices and can be

inexpensively manufactured.

SUMMARY

In accordance with the present disclosure, a passive safety shield device is disclosed
which includes an inner sheath having a proximal end and a distal end. The inner sheath defines
a longitudinal channel which extends between the proximal and distal ends and is dimensioned to-
receive an injection device. An outer sheath has a proximal end and a distal end_ and defines a
longitudinal channel which is dimensioned to slidably receive the inner sheath. A biasing
member is supported within the outer sheath and is positioned to urge the outer sheath from a
retracted position to an advanced position in relation to the inner sheath. A deformable ring is
positioned on the safety shield device and is deformable from an undeformed condition to a
deformed condition. The deformable ririg in its undeformed condition is configured to retain the
outer sheath in the retracted position. The deformable ring is positioned to be deformed to a
deformed condition in response to actuation of an injection device, wherein in its deformed
condition, the deformable ring is no longer configured to retain the outer sheath in the retracted

position.

In one embodiment, the deformable ring is supported on the outer sheath and is
positioned to abut a shoulder on the inner sheath in its undeformed condition to retain the outer
sheath in the retracted position. The deformable ring can be suppoﬁed within an annular recess
formed about a proximal end of the outer sheath. The annular recess can include at least one

opening and the deformable ring can include at least one projection which is slidably received in
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the at least one opening. In one embodiment, the at least one opening includes a plurality of

openings and the at least one projection includes a plurality of projections.

In one embodiment, the deformable ring is substantially oval in its undeformed condition

and substantially circular in its deformed condition.

In one embodiment, the inner sheath includes a cutout positioned to receive the
deformable ring when the outer sheath is in the advanced position to retain the outer sheath in the
/
advanced position.

A collar having a finger flange can be supported on the outer sheath. The finger flange

facilitates grasping and actuation of the safety shield and injection device by medical personnel.

The inner sheath can include at least one engagement member configured to engage an
injection device to secure the inner sheath to the injection device. In one embodiment, the at
least one engagement member includes a flexible arm having an engaging portion configured to
engage a portion of the injection device. The at least one engagement member can include first

and second diametrically opposed engagement members.

In one embodiment, the outer sheath includes at least one guide channel dimensioned to
slidably receive at least one longitudinal rib formed on the inner sheath to guide the outer sheath
between the retracted and advanced positions and to prevent rotation of the outer sheath in
relation to the inner sheath. The at least one guide channel can include a pair of guide channels

and the at least one longitudinal rib can include a pair of longitudinal ribs.

In one embodiment, the injection device includes a barrel portion defining a fluid

reservoir, a hub portion supporting a hollow needle, and a plunger assembly including a plunger

-3-
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head. The plunger assembly is movable in relation to the barrel portion from a retracted position
to an advanced position. The plunger head can include an extended portion positioned to engage

the deformable ring when the plunger assembly nears its advanced position.

In one embodiment, the barrel portion of the injection device includes a proximal flange
and the inner sheath includes at least one engagement member positioned to engage the proximal
flange to mount t};e inner sheath about the injection device. The at least one engagement
member can include a pair of diametrically opposed flexible arms. Each of the arms can include
a hook portion positioned to snap over and engage the proximal flange of the barrel portion of

the injection device.

BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments of the presently disclosed passive latch ring safety shield and

injection device assembly are disclosed herein with reference to the drawings, wherein:

FIG. 1 is a perspective view from the proximal end of one embodiment of the presently

disclosed passive latch ring safety shield mounted on an injection device;

FIG. 2 is a perspective view of the passive latch ring safety shield and injection device

shown in FIG. 1;

FIG. 3 is a perspective view with parts separated of the passive latch ring safety shield

and injection device shown in FIG. 1;
FIG. 4 is an enlarged view of the indicated area of detail shown in FIG. 3;

FIG. 5 is an enlarged view of the indicated area of detail shown in FIG. 3;
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FIG. 6 is a cross-sectional view taken along section lines 6-6 of FIG. 1;

FIG. 7 is a perspective view of the proximal end of the passive latch ring safety shield

and injection device shown in FIG. 1 with the plunger assembly removed; .

F1G. 8 is a side perspective view of the latch ring of the passive latch ring safety shield

shown in FIG. 1;
FIG. 9 is a cross-sectional view taken along section lines 9-9 of FIG. 6;
FIG. 10 is an enlarged view of the indicated area of detail shown in FIG. 9;
FI1G. 11 1s an enlarged view of the indicated area of detail shown in FIG. 6;
FIG. 12 is a cross-sectional view taken along section lines 12-12 of FIG. 6;

FIG. 13 is a cross-sectional view taken through a central axis of the passive latch ring
safety shield and injection device shown in FIG. 9 ninety degrees offset from the cantilevered
arms of the inner sheath with the plunger assembly in an advanced position and the outer sheath

is in a retracted position;

FIG. 14 is a cross-sectional view taken through a central axis of the passive latch ring
safety shield and injection device ninety-degrees offset from the sectional view shown in FIG.

13;

FIG. 15 is a cross-sectional view taken along section lines 12-12 of FIG. 6 after the

plunger assembly has been moved to the advanced position;
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FIG. 16 is a cross-sectional view as shown in FIG. 14 as the outer sheath moves from the

retracted position towards the advanced position;

FIG. 17 1s a cross-sectional view as shown in FIG. 16 with the outer sheath in the fully

advanced position;

FIG. 18 is a side perspective view of the passive latch ring safety shield and injection

device shown in FIG. 1 with the plunger assembly and the outer sheath in the advanced position;

FIG. 19 is a perspective view from the proximal end of another embodiment of the

presently disclosed passive latch ring safety shield mounted on an injection device;

FIG. 20 is a perspective view from the distal end of the passive latch ring safety shield

and injection device shown in FIG. 19;

FIG. 21 is a perspective view from the proximal end of the passive latch ring safety

shield and injection device shown in FIG. 19 with parts separated;
F1G. 22 is an enlarged view of the indicated area of detail shown in f‘IG. 21;
FIG. 23 is an enlarged view of the indicated area of detail shown in FIG. 21;
FIG. 24 1s a cross-sectional view taken along section lines 24-24 of FIG. 19;
FIG. 25 is an enlarged view of the indicated area of detail shown in FIG. 19;

FIG. 26 is a side view of the latch ring of the passive latch ring safety shield shown in

FIG. 19;
FIG. 27 is a cross-sectional view taken along section lines 19-19 of FIG. 19;

-6-
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FIG. 28 is an enlarged view of the indicated area of detail shown in FIG. 27;
FIG. 29 is an enlarged view of the indicated area of detail shown in FIG. 24;
FIG. 30 is a cross-sectional view taken along section lines 28-28 of FIG. 28;

FIG. 31 is a cross-sectional view taken through a central axis of the passive latch ring
safety shield and injection device shown in FIG. 27 ninety degrees offset from the fingers of the
outer sheath with the plunger assembly in an advanced position and the outer sheath in a

retracted position;

FIG. 32 is a cross-sectional view taken through a central axis of the passive latch ring
safety shield and injection device rotated ninety-degrees offset from the sectional view shown in

FIG. 31;

FIG. 33 is a cross-sectional view taken along section lines 30-30 of FIG. 24 after the

plunger assembly has been moved to the advanced position;

FIG. 33A is a cross-sectional view as shown in FIG. 32 as the outer sheath moves from

the retracted position towards the advanced position;

FIG. 34 is a cross-sectional view as shown in FIG. 31 with the outer sheath in the fully

advanced position;

FIG. 35 is a cross-sectional view as shown in FIG. 32 with the outer sheath in the fully

advanced position;

-
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FIG. 36 is a side perspective view of the passive latch ring safety shield and injection
device shown in FIG. 19 with the plunger assembly and the outer sheath in the advanced

position;

FIG. 37 is a perspective view from the proximal end of another embodiment of the

presently disclosed passive latch ring safety shield assembly mounted on an injection device;

FIG. 38 is a perspective view from the distal end of the passive latch ring safety shield

and injection device shown in FIG. 37;

FIG. 39 1s a perspective view with parts separated of the passive latch ring safety shield

and injection device shom in FIG. 37;
FIG. 40 is an enlarged view of the indicated area of detail shown in FIG. 39;
FIG. 41 is an enlarged view of the indicated area of detail shown in FIG. 39;
FIG. 42 is a cross-sectional view taken along section lines 42-42 of FIG. 37;
FIG. 43 is an enlarged view of the indicated area of detail shown in FIG. 37;
FIG. 44 is a cross-sectional view taken along section lines 44-44 of FIG. 37;
FIG. 45 is an enlarged view of the indicated area of detail shown in FIG. 44;
FIG. 46 is an enlarged view of the indicated area of detail shown in FIG. 42;

FIG. 47 is a cross-sectional view taken along section lines 47-47 of FIG. 45;



WO 2007/109352 PCT/US2007/007154

FIG. 48 is a cross-sectional view taken along section lines 42-42 of FIG. 37 with the

plunger assembly moved to its advanced position;

FIG. 49 is a cross-sectional view taken along section lines 44-44 of FIG. 37 with the

plunger assembly moved to its advanced position;

FIG. 50 is the cross-sectional view shown in FIG. 49 as the outer sheath moves towards

its advanced position;

FIG. 51 is the cross-sectional view shown in FIG. 48 with the outer sheath moved to its

advanced position; e

FIG. 52 is the cross-sectional v1ew éﬁown in FIG. 49 with the outer sheath moved to its

advanced position; and

FIG. 53 is a perspective view from the distal end of the shield assembly shown in FIG. 37

with the outer sheath in its advanced position.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Embodiments of the presently disclosed passive latch ring safety shield assembly for use
with an injection device will now be described in detail with reference to the drawings wherein
like reference numerals designate identical or corresponding elements in each of the several

views,

In this description, the term proximal is generally used to indicate relative nearness of a
referenced item to a user of the device and the term distal is used to indicate relative remoteness

of a referenced item to a user of the device.
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FIGS. 1 and 2 illustrate perspective views of one embodiment the presently disclosed
passive latch ring safety shield assembly (“shield assembly”) shown generally as 10 mounted on
an injection device 12, e.g., a prefilled syringe. Referring also to FIG. 3, briefly, shield assembly
10 includes an outer sheath 14, an inner sheath 16, a collar 18 and a latch ring 20. Outer sheath
14 defines a longitudinal channel or through bore 14a which is dimensioned to slidably receive
mnner sheath 16. Inner sheath 16 also defines a longitudinal channel or throughbore 16a which is
dimensioned to receive injection device 12 as will be discussed in further detail below. Although
outer sheath 14 and inner sheath 16 are shown as being substantially cylindrical, other

configurations are envisioned, e.g., rectangular, oval, eic.

Referring also to FIG. 6, injection device 12 includes a plunger assembly 22 and a
syringe body 24. Plunger assembly 22 includes a plunger rod 26, a head 28 formed on a
proximal end of plunger rod 26 and a plunger 30 supported on a distal end of plunger rod 26. In
one embodiment, plunger rod 26 and head 28 are integrally formed and plunger 30 is pressed
onto a reduced diameter portion 26a of plunger rod 26. Alternately, other plunger assembly

configurations are envisioned.

Syringe body 24 includes a proximal flange member 32, a distal hub portion 34, and a
central barrel portion 36. Barrel portion 36 defines a fluid reservoir 38 (FIG. 6) and is
dimensioned to be received within longitudinal channel 16a of inner sheath 16. Hub portion 34
defines a bore 40 which receives and supports a hollow needle 42. Bore 40 fluidly connects fluid
reservoir 38 with hollow needle 42. In one embodiment, proximal flange member 32 defines a
truncated disc which is engageable by a portion of inner sheath 16, as will be discussed in further

detail below, to secure injection device 12 within channel 16a of inner sheath 16.

-10-



WO 2007/109352 PCT/US2007/007154

Referring to FIGS. 3, 5 and 9, inner sheath 16 includes a tubular body 44 having a
proximal end 44a and a distal end 44b. In one embodiment, a pair of diametrically opposed,
cantilevered arms 46 extend proximally from proximal end 44a of body 44 of inner sheath 16.
Each of arms 46 has a degree of flexibility and includes an inwardly extending hook or engaging
portion 46a. A proximal surface 46b of each hook portion 46a is tapered. When barrel portion
36 of injection device 12 is slid into channel 16a of inner sheath 16, proximal surfaces 46b of
flexible arms 46 engage proximal flange member 32 of injection device 12 to deflect flexible
arms 46 outwardly. As arms 46 flex outwardly, engaging portions 46a of arms 46 snap over and
hook proximal flange member 32 of syriﬁge body 24 to secure syringe body 24 within inner
sheath 16 (see FIG. 9). Although two diametrically opposed flexible arms are illustrated, it is

envisioned that one or more randomly positioned flexible arms may be used.

A pair of longitudinally extending ribs 50 are positioned on diametrically opposed sides
and along a substantial portion of the length of inner sheath 16. Each of ribs 50 includes a
proximal shoulder 50a and’a distal cutout 50b. Proximal shoulder 50a (FIG. 5) and distal cutout
50b are dimensioned and positioned to receive a portion of latch ring 20, as will be discussed in
further detail below, to secure outer sheath 14 in its retracted and advanced positions,

respectively. Alternately, one or more ribs may be provided.

Referring to FIGS. 3, 4, 6 and 9, outer sheath 14 includes a tubular body 54 having a
proximal end 54a and a distal end 54b. Proximal end 54a, best shown in FIG. 4, includes a pair
of cutouts 56 and an annular recessed channel 60. Cutouts 56 are dimensioned to receive
cantilevered arms 46 of inner sheath 16. Annular channel 60 is dimensioned to receive latch ring
20 therein and includes four spaced openings 62 formed in a base of channel 60. Openings 62

are dimensioned to slidably receive inwardly extending projections 20a formed along an inner
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wall of latch ring 20 such that latch ring 20 is non-rotatably retained within annular channel 60.

It is envisioned that one or more openings and projections may be provided.

Body 54 also includes a pair of diametrically opposed longitudinal siots 66 (FIG.3)and a
pair of elongated diametrically opposed longitudinally extending guide channels 68. Each guide
channel 68 is positioned to receive a longitudinal rib 50 of inner sheath 16. When rib 50 is
positioned within guide ;;hénnel 68, inner sheath 16 is-prevented from rotating within outer
sheath 16. Guide channel 68 also functions to guide movement of outer sheath 14 about inner
sheath 16 during movement of outer sheath 14 from its retracted position to its advanced
position. Longitudinal slots 66 enhance visualization of fluid reservoir 38 within inner sheath 16

when outer sheath 14 is in its retracted position.

Referring to FIGS. 3, 4 and 6, body 54 of outer sheath 14 includes an increased diameter
portion 70 positioned on a proximal end 54a thereof. Increased diameter portion 70 defines a
distally facing shoulder 70a (FIG.4). A pair'of diametrically opposed tabs 72, each including a
proximally facing shoulder 72a, are positioned on body 54 at a position distal of increased
diameter portion 70. The space between shoulder 70a of increased diameter portion 70 and
shoulders 72a of tabs 72 is dimensioned to receive collar 18. More specifically, collar 18 is
substantially cylindrical and includes an inwardly extending annular flange 18a which is slid
over proximal end 54a of outer sheath 14 and snap fit into the space between shoulder 70a of
increased diameter portion 70 and shoulders 72a of tabs 72. As illustrated in FIG. 6, collar 18
defines an annular recess 74 with an outer surface of outer sheath 14. Annular recess 74 is
dimensioned to receive distally extending portion 28a of head 28 of plunger assembly 22 when

plunger assembly 22 is moved to its advanced position. Distally extending portion 28a includes
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an angled distal face 28b which is positioned to engage latch ring 20 when plunger assembly 22

nears its advanced position as will be discussed in further detail below.

Collar 18 also includes one or more finger flanges 76 which extend radially outwardly
from outer sheath 14. Finger flanges 76 define gripping surfaces to facilitate actuation of

plunger assembly 22 as will be discussed in further detail below.

Referring to FIGS. 3 and 7-12, latch ring 20 is substantially resilient and defines an
undeformed oval configuration. As discussed above, latch ring 20 is supported in annular
recessed channel 60 at proximal end 54a of body 54 of outer sheath 14. As best seen in FIG. 12,
latch ring 20 defines a major diameter d1 and a minor diameter d2. The portion of latch ring 20
defining major diameter d1 of latch ring 20 bows outwardly from annular channel 60 (see FIG.
11). However, the portion of latch ring 20 which defines minor diameter d2 is positioned within
annular channel 60 and extends through cutouts 56 of outer sheath 14 into engagement with
proximal shoulder 50a of longitudinal ribs 50 of inner sheath 16 when outer sheath 14 is in its
retracted position. See FIG. 10. Since latch ring 20 is secured to outer sheath 14 via projections
20a, the positioning of latch ring 20 against proximal shoulders 50a of ribs 50 of inner sheath 16
prevents longitudinal movement of outer sheath 14 in relation to inner sheath 16. Thus, latch

ring 20 retains outer sheath 14 in its retracted position.

Referring again to FIGS. 3 and 6, a biasing member, e.g., coil spring 80, is positioned
between an inner radially extending distal wall 82 of outer sheath 14 and a distal end surface 84
of inner sheath 16. When outer sheath 14 is in its retracted position, coil spring 80 is compressed

to urge outer sheath 14 towards its advanced positioned. As discussed above, when latch ring 20
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1s positioned in abutment with proximal shoulder 50a of longitudinal rib 50 of inner sheath 16,

outer sheath 14 is retained in its retracted position.

Referring to FIGS. 13-15, when plunger assembly 22 is actuated by a doctor, nurse or
other medical personnel, i.e., advanced in the direction indicated by arrow “A” in FIGS. 13 and
14, as distally extending portion 28a of plunger head begins to enter annular recess 74, angled
face 28b of plunger head 28 engages the portion of latch ring 20 defining major diameter d 1
(FIG. 12) to urge major diameter portion d1 inwardly. As a result, minor diameter portion d2 of
latch ring 20 moves outwardly as latch ring 20 is deformed by distally extending portion 28a of
plunger head 28 to move latch ring 20 in the direction indicated by arrow B in FIG. 15 out of
engagement with proximal shoulder 50a of rib 50 of inner sheath 16. It is noted that although
latch ring 20 no longer retains outer sheath 14 in its retracted position, outer sheath 14 will not
immediately be moved by coil spring 80 to its advanced position until finger flanges 76 are

released by medical personnel.

Referring to FIGS. 16-18, when finger flanges 76 (FIG. 18) are released by medical
personnel, coil spring 80 urges outer sheath 14 in the direction indicated by arrows “C” in FIGS.
16 and 17 to its advanced position. As illustrated, latch ring 20 moves with outer sheath 14 and
slides along an external surface of inner sheath 16 (FIG. 16) until it is received in distal cutouts
50b of longitudinal ribs 50 of inner sheath 16 (FIG. 17). Receipt of latch ring 20 within distal
cutouts 50b functions to lock outer sheath 14 in its advanced position located about hollow

needle 42.

FIGS. 19 and 20 illustrate perspective views of another embodiment of the presently

disclosed passive latch ring safety shield assembly (“shield assembly”) shown generally as 100
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mounted on an injection device 112, e.g., a prefilled syringe. Referring also to FIG. 21, briefly,
shield assembly 100 includes an outer sheath 114, an inner sheath 116, and a latch ring 120.
Outer sheath 114 includes a finger flange 118 and defines a longitudinal channel or throughbore
114a which is dimensioned to slidably receive inner sheath 116. Inner sheath 116 also defines a
longitudinal channel or throughbore 116a which is dimensioned to recetve injection device 112
as will be discussed in further detail below. Although outer sheath 114 and inner sheath 116 are

shown as being substantially cylindrical, other configurations are envisioned.

Referring also to FIG. 24, injection device 112 includes a plunger assembly 122 and a
syringe body 124. Plunger assembly 122 includes a plunger rod 126, a head 128 formed on a
proximal end of plunger rod 126 and a plunger 130 supported on a distal end of plunger rod 126.
In one embodiment, plunger rod 126 and head 128 are integrally formed and plunger 130 is
pressed onto a reduced diameter portion 126a of plunger rod 126. Alternately, other plunger

assembly configurations are envisioned.

Syringe body 124 includes a proximal flange member 132, a distal hub portion 134, and a
central barrel portion 136. Barrel portion 136 defines a fluid reservoir 138 (FIG. 24) and is
dimensioned to be received within longitudinal channel 116a of inner sheath 116. Hub portion
134 defines a bore 140 which receives and supports a hollow needle 142 such that hollow needle
142 is fluidly connected with fluid reservoir 138 of syringe body 124. In one embodiment,
proximal flange member 132 defines a truncated disc which is engageable by a portiop of inner
sheath 116, as will be discussed in further detail below, to secure injection device 112 within
channel 116a of inner sheath 116. Plunger assembly 122 is movable in relation to syringe body
124 from a retracted to an advanced position in a known manner to eject fluid from or withdraw

fluid into needle 142.
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Referring to FIGS. 21, 23, 25 and 27, inner sheath 116 includes a tubular body 144
having a proximal end 144a and a distal end 144b. In one embodiment, proximal end 144a of
inner sheath 116 includes an enlarged head 147 having a plurality of flexible arms 146 which are
configured to engage proximal flange member 132 of syringe body 124. More specifically, each
of arms 146 include an inwardly extending engaging or hook portion 146a for engaging flange
132 of syringe body 124. Flexible arms 146 also define a recess 146b dimensioned to receive

latch ring 120 as will be discussed in further detail below.

‘When barrel portion 136 of injection device 112 is slid into channel 116a of inner sheath
116, arms. 146 engage flange member 132 and are deflected outwardly such that hook portions
146a engage flange member 132. Engagement between arms 146 and flange member 132
secures injection device 112 within longitudinal channel 116a of inner sheath 116 and also
prevents rotation of injection device 112 within channel 116a. Although four arms 146 are
illustrated, two or more arms can be provided. Alternately other structure for securing injection

device 112 within inner sheath 116 can be provided.

Inner sheath 116 also includes diametrically opposed projections 150 formed on its distal
end 144b and diametrically opposed cutouts 151 formed between proximal and distal ends 144a
and 144b. Projections 150 are dimensioned to be received within elongated slots 152 formed in
outer sheath 114 as will be discussed in further detail below. Cutouts 151 are positioned and
dimensioned to receive projections 154 on outer sheath 114 to retain outer sheath 114 in its

advanced position as will be discussed in further detail below.

As discussed above, proximal end 144a of inner sheath 116 includes an enlarged head

147 which includes flexible arms 146 configured to engage flange member 132 of syringe body
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124. Enlarged head 147 also includes a pair of diametrically opposed slots 156. Slots 156 are
positioned to slidably receive fingers 158 of outer sheath 114. Fingers 158 extend proximally )
from outer sheath 114 such that projections 154, which extend inwardly from fingers 158, extend
radially inwardly into slots 156. A latch ring 120 is supported within recesses 146b about arms
146 at the proximal end 144a of inner sheath 116. Latch ring 120 extends across slots 146 such
that outwardly extending projections 164 of fingers 158 engage latch ring 120 as will be

discussed in further detail below.

Outer sheath 114 includes a body 160 having an open proximal end 160a, an open distal
end 160b and longitudinal throughbore 114a dimensioned to slidably receive inner sheath 116.
In one embodiment, body 160 is substantially cylindrical, although other configurations are
envisioned, e.g., rectangular, oval, etc. Slots 152 extend longitudinally along a portion of the
length of body 160. Slots 152 are dimensioned to receive projections 150 of inner sheath to
prevent rotation of inner sheath 116 in felation to outer sheath 114 while permitting outer sheath
114 to slide longitudinally about inner sheath 116 from a retracted position to an extended or
advanced position. Finger flange 118 is formed on the proximal end 160a of outer sheath 114.
Finger flange 118 provides a gripping surface for medical personnel operating injection device

112.

Referring also to FIGS. 25 and 26, as discussed above, fingers 158 extend from proximal
end 160a of outer sheath 114 and includé outwardly extending projections 164 (FIG. 22). Latch
ring 120 is formed from a flexible material and has an undeformed oval configuration. The
undeformed oval configuration defines a major diameter d1 and a minor diameter d2. In its
undeformed configuration, projections 164 of fingers 158 engage the portion of latch ring 120

defining minor diameter d2 (FIG. 25) to prevent outer sheath 114 from sliding in relation to inner
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sheath 116. When latch ring 120 is deformed by plunger assembly 122 during operation of
injection device 112, as will be discussed in further detail below, latch ring 120 is deformed into

a substantially circular configuration to disengage latch ring 120 from projections 164 and pemeit )
outer sheath 114 to slide in relation to inner sheath 116 from a retracted position to an advanced

position.

Referring to FIGS. 21 and 24, a biasing member, e.g., a coil spring 170, is positioned
within outer sheath 114 between a shoulder 172 formed at distal end 160b of outer sheath 114
and distal end 144b of inner sheath 116. Coil spring 170 urges outer sheath 114 in relation to

inner sheath 116 from the retracted position (FIG. 24) to the advanced position (FIG. 33A).

Referring again to FIG. 24, plunger head 128 is substantially cup-shaped and defines an
annular recess 176 about plunger rod 126. Annular recess 176 is dimensioned to receive the
proximal ends of inner and outer sheaths 116 and 1 14, respectively, when plunger assembly 122
nears the advanced position, i.e., when plunger assembly 122 is advanced to inject fluid from
injection device 112 (see FIG. 31), such that an interior surface 174 of plunger head 128 engages
and deforms latch ring 120 from its substantially oval configuration to a substantially circular
configuration. As discussed above, when latch ring 120 is deformed, latch ring 120 disengages
from projections 164, such that coil spring 170 is able to advance outer sheath 114 in relation to

inner sheath 116 from its retracted position to its advanced position.

Operation of passive latch ring safety shield assembly 100 will now be described in
detail. Referring to FIGS. 27-30, prior to operation of assembly 100, injection device 112 is
positioned within inner sheath 116 such that flexible arms 146 of inner sheath 116 engage flange

member 132 of injection device 112 to retain injection device 112 within inner sheath 1 16.

-18-
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Outer sheath 114 is in its retracted position in relation to inner sheath 116 such that hollow
needle 142 is exposed. As illustrated in FIGS. 28 and 30, latch ring 120 is engaged by
projections 164 such that outer sheath 114 is retained in the retracted position against the bias of
coil spring 170. Note also in FIG. 29, that major diameter d1 of latch ring 120 extends radially

outwardly of enlarged head 147 of inner sheath 116.

Referring to FIGS. 31-33A, in ﬁse, when plunger assembly 122 nears its advanced
position, interior surface 174 of plunger head 128 engages the portion of latch ring 120 defining
major diameter d1 to deform latch ring 120 from its normal or undeformed substantially oval
configuration to a substantially circular configuration. When this occurs, the portion of latch
ring 120 defining minor diameter d2 moves radially outwardly to disengage latch ring 120 from
projections 164 of fingers 158 (FIG. 33) to release outer sheath 114 from inner sheath 116. As
illustrated, interior surface 174 may be tapered as at 174a to allow inner surface 174a to
smoothly engage latch ring 120. When latch ring 120 disengages from projections 164 of fingers
158 of outer sheath 114, coil spring 170 urges outer sheath 114 towards its advanced position

(FIG. 33A).

Referring to FIG. 34-36, when outer sheath 114 reaches its advanced position, inwardly
extending projections 154 formed on fingers 158 snap into cutouts 151 formed in body 144 of
inner sheath 116. The positioning of projections 154 in cutouts 151, locks outer sheath 114 in its
advanced position. As illustrated, mating surfaces of projections 154 and cutouts 151 are
substantially perpendicular to a longitudinal axis of thé shield assembly to prevent movement of
outer sheath 114 back to its retracted position. As illustrated in FIG. 36, hollow needle 142 is
positioned within and shielded by outer sheath 114 when outer sheath 114 is in its advanced

position.

-19-



WO 2007/109352 PCT/US2007/007154

FIGS. 37-53 illustrate another embodiment of the presently disclosed passive latch ring
safety shield assembly (“shield assembly”) shown generally as 200 mounted on an injection
device 212, e.g. a prefilled syringe. Referring to FIGS. 37-39, shield assembly 200 includes an
outer sheath 214, an inner sheath 216, and a latch ring 220. Outer sheath 214 includes a finger
flange 218 and defines a longitudinal channel or throughbore 214a which is dimensioned to
slidably receive inner sheath 216. Inner sheath 216 also defines a longitudinal channel or
throughbore 216a which is dimensioned to receive injection device 212 as will be discussed in
further detail below. Although outer sheath 214 and inner sheath 216 are shown as being

substantially cylindrical, other configurations are envisioned, e.g., rectangular, oval, etc.

Referring also to FIG. 42, injection device 212 includes a plunger assembly 222 and a
syringe body 224. Plunger assembly 222 includes a plunger rod 226, a head 228 formed on a
proximal end of plunger rod 226 and a plunger 230 supported on a distal end of plunger rod 226.
In one embodiment, plunger rod 226 and head 228 are integrally formed and plunger 230 is
pressed onto a reduced diameter portion 226a of plunger rod 226. Alternately, other plunger

assembly configurations are envisioned.

Syringe body 224 includes a proximal flange member 232, a distal hub portion 234, and a
central barrel portion 236. Barrel portion 236 defines a fluid reservoir 238 (FIG. 42) and is
dimensioned to be received within longitudinal channel 216a of inner sheath 216. Hub portion
234 defines a bore 240 (FIG. 42) which receives and supports a hollow needle 242. Bore 240
supports needle 242 such that needle 242 is fluidly connected with reservoir 238. In one
embodiment, proximal flange member 232 defines a truncated disc which is engageable by a
portion of inner sheath 216, as will be discussed in further detail below, to secure injection

device 212 within channel 216a of inner sheath 216.
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Referring to FIGS. 39 and 41, inner sheath 216 includes a tubular body 244 having a
proximal end 244a a.nd a distal end 244b. Proximal end 244a includes an enlarged head 247
which has diametrically opposed slots 248 which extend longitudinally through head 247. An
inner periphery of head 247 defines a first annular surface 250 and a second annular surface 252
which are separated by a shoulder 254. Second annular surface 252 includesl detents 256
adjacent each side of each slot 248 and diametrically opposed truncated surfaces or flats 258.
Detents 256 facilitate retention of injection device 212 within head 247 of inner sheath 216.
More specifically, proximal flange 232 is pressed into head 247 such that head 247 flexes
slightly outwardly to allow flange 232 to pass over detents 256 and be retained within head 247
of inner sheath 216. When injection device 212 is secured within head 247 of inner sheath 216,
flats 258 of head 247 engage flats sidewalls 232a (FIG. 39) of proximal flange 232 of syringe

body 224 to prevent rotation of syringe body 224 within inner sheath 216.

Referring also to FIG. 43, first annular surface 250 is dimensioned to receive latch ring
220 as will be discussed in further detail below. Latch ring 220 is supported on annular surface

250 and rests against shoulder 254 defined within head 247 of inner sheath 216.

Referring to FIG. 39, tubular body 244 of inner sheath 216 includes a pair of
diametrically opposed projections 260 which extend radially outwardly from distal end 244b of
inner sheath 216. Tubular body 244 also includes a pair of diametrically opposed cutouts 262
positioned between proximal and distal ends 244a and 244b of inner sheath 216. Projections 260

and cutouts 262 will be discussed in further detail below.

Referring to FIG. 39 and 40, throughbore 214a of outer sheath 214 is dimensioned to

slidably receive inner sheath 216. Outer sheath 214 includes a body 264 which defines a pair of
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diametrically opposed longitudinal slots 266. Each slot 266 is positioned and dimensioned to
receive a respective projection 260 of inner sheath 216. Projections 260 and slots 266 facilitate
movement of outer sheath 214 in relation to inner sheath 216 from a retracted position to an
advanced position while preventing rotational movement of outer sheath 214 in relation to inner
sheath 216. The ends of slots 266 act as stops to define the retracted and advanced positions of

outer sheath 214.

Outer sheath 214 also includes a pair of fingers 270 (FIG. 40) which extend proximally
from finger flange 218. Each finger 2"{0 includes a proximally located engagement or hook
portion 270a and a centrally located projection 270b. Each hook portion 270a defines a recess
270c dimensioned to receive latch ring 220. In one embodiment, finger 270 includes first and
second longitudinally extending portions 272 and 274 which are interconnected by a transverse
portion 276. Alternately, other finger configurations are envisioned, . g., linear, curved, etc.
Each finger 270 is positioned to be slidably received in a respective slot 248 of inner sheath 216,
such that when outer sheath 214 is in its retracted position, hook portion 270a of finger 270
engages latch ring 220. Engagement between hook portion 270a and latch ring 226 retains outer
sheath 214 in its retracted position against the urging of a biasing member 280, €.g., a coil spring
280 (FIG. 42). As discussed above with respect to biasing member 170 of shield assembly 100,
biasing member 280 is positioned in compression between the distal end of outer sheath 214 and
the distal end of inner sheath 216 to urge outer sheath 214 towards its advanced position (FIG.

- 42).

Referring briefly to FIG. 26, latch ring 220 is substantially identical to latch ring 120 of
shield assembly 100 and includes a major diameter d1 and a minor diameter d2. When latch ring

220 is in its normal or undeformed configuration, latch ring 220 is substantially oval in shape.
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When latch ring 220 is supported on first annular surface 250 of inner sheath 216, the portions of
latch ring 220 defining major diameter d1 extend across slots 248 to a position located within

recesses 270c of hook portions 270a of fingers 270. See FIG. 43.

Referring to FIG. 42, head portion 228 of plunger assembly 222 includes a substantially
cylindrical body portion 228a having a slightly tapered distal section 228b. As plunger assembly
222 of injection device 212 nears the end of its actuation stroke, body portion 228 of head
portion 228 engages latch ring 220 to deform latch ring 220 from its substantially oval
configuration to its substantially circular configuration. When this occurs, the portion of latch
ring 220 defining major diameter portion d1 of latch ring 220 is drawn inwardly to disengage
latch ring 220 from recesses 270c¢ of hook portions 270a of fingers 270 and release outer sheath

214 from inner sheath 216.

Referring to FIGS. 48-50A, in use, when injection device 212 is operated and plunger
assembly 222 nears its advanced position, body portion 2278_? of head portion 228 of plunger
assembly 222 engages the internal wall of latch ring 220 to deform latch ring 220 from its
normal undeformed substantially oval configuration to a substantially circular configuration to
draw the portion of latch ring 220 defining the major diameter d1 inwardly. When this occurs,
latch ring 220 disengages from recess 270c of fingers 270 to allow biasing member 280 to urge
outer sheath 214 distally in relation to inner sheath 216 as discussed above with respect to shield
assemblies 10 and 100. As illustrated in FIGS. 51-53, in its advanced position, projections 270b
of ﬁn-gers 270 snap into cutouts 262 of inner sheath 216 to lock or retain outer sheath 214 in its
advanced or extended position. In its extended position, outer sleeve 214 shields hollow needle

242 from inadvertent contact with medical personnel.
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It will be understood that various modifications may be made to the embodiments
disclosed herein. For example, although the above safety shield assemblies are is described in
association with a prefilled syringe, it is envisioned that the safety shield may be suitable for use
with other medical needle devices. Therefore, the above description should not be consirued as
limiting, but merely exemplifications of preferred embodiments. Those skilled in the art will

envision other modifications within the scope and spirit of the claims appended hereto.
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WHAT IS CLAIMED IS:

1. A passive safety shield device comprising:

an inner sheath having a proximal end and a distal end and defining a longitudinal
channel which extends between the proximal and distal ends and is dimensioned to receive an
injection device;

an outer sheath having a proximal end and a distal end and defining a longitudingl
channel dimensioned to slidably receive the inner sheath;

a biasing member supported within the outer sheath, the biasing member being
positioned to urge the outer sheath from a retracted position to an advanced positibn in relation to
the inner sheath; and

a deformable ring positioned on the safety shield device, the deformable ring
being deformable from an undeformed condition to a deformed condition in response to
actuation of injection device, the deformable ring in its undeformed condition being configured
to retain the outer sheath in the retracted position;

wherein in its deformed condition, the deformable ring is configured to allow
movement of the outer sheath in relation to the inner sheath from the retracted position to the

advanced position.

2. A passive safety shield device according to Claim 1, wherein the deformable ring
is supported on the outer sheath and is positioned to abut a shoulder on the inner sheath in its

undeformed condition to retain the outer sheath in the retracted position.

3. A passive safety shield device according to Claim 2, wherein the deformable ring .

is supported within an annular recess formed about a proximal end of the outer sheath.
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4. A passive safety shield device according to Claim 3, wherein the annular recess
includes at least one opening and the deformable ring includes at least one projection, the at least

one projection being positioned in the at least one opening. -

5. A passive safety shield device according to Claim 4, wherein the at least one
opening includes a plurality of openings and the at least one projection includes a plurality of

projections.

6. A passive safety shield device according to Claim 2, wherein the inner sheath
includes a cutout positioned to receive the déformable ring when the outer sheath is in the

advanced position to retain the outer sheath in the advanced position.

7. A passive safety shield device according to Claim 1, further including a collar

supported on the outer sheath, the collar having at least one finger flange.

8. A passive safety shield device according to Claim 1, wherein the inner sheath
includes at least one engagement member configured to engage an injection device to secure the
\

inner sheath to the injection device.

9. A passive safety shield device according to Claim 8, wherein the at least one
engagement member includes a flexible arm having an engaging portion configured to engage a

portion of the injection device.

10. A passive safety shield device according to Claim 9, wherein the at least one

engagement member includes first and second diametrically opposed engagement members.
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11. A passive safety shield device according to Claim 1, wherein the outer sheath
includes at least one guide channel dimensioned to slidably receive at least one longitudinal rib

formed on the inner sheath.

12. A passive safety shield device according to Claim 11, wherein the at least one
guide channel includes a pair of guide channels and the at least one longitudinal rib includes a

pair of longitudinal ribs.

13. A passive safety shield device according to Claim 1, wherein the deformable ring
is supported on the inner sheath and is positioned to abut at least one inwardly extending

projection formed on the outer sheath.

14. A passive safety shield device according to Claim 13, wherein the outer sheath
includes a pair of proximally extending fingers, each of the fingers having one of the at least one

projection positioned thereon.

15. A passive safety shield device according to Claim 14, wherein the pair of
proximally extending fingers are received within a pair of slots formed in the proximal end of the

inner sheath.

16. A passive safety shield device according to Claim 15, wherein the deformable
ring is supported on the inner sheath such that the deformable ring extends across each slot of the

pair of slots.

17. A passive safety shield device according to Claim 13, wherein the deformable
ring is substantially oval in its undeformed condition and substantially circular in its deformed

condition.
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18. A passive safety shield device according to Claim 13, wherein the inner sheath

includes a plurality of proximally extending arms configured to engage an injection device.

19. A passive safety shield device according to Claim 18, wherein each of the

plurality of arms includes a hook portion configured to engage an injection device.

20. A passive safety shield device according to Claim 19, wherein each of the

plurality of arms includes a recess which is dimensioned to receive the deformable ring.

21. A passive safety shield device according to Claim 13, wherein the inner sheath

includes a plurality of recesses dimensioned to receive the deformable ring.

22. A passive safety shield device according to Claim 13, wherein the inner sheath
includes a head portion having an inner periphery including at least one detent for retaining an

injection device within the head portion.

23. A passive safety shield device according to Claim 13, wherein the inner sheath
includes a head portion having first and second annular surfaces which are separated by a
shoulder, the deformable ring being supported within the first annular surface adjacent the

shoulder.

24, A passive safety shield device according to Claim 13, wherein the head portion
includes a pair of diametrically located slots, the deformable ring being positioned to extend

across the slots.
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25. A passive safety shield device according to Claim 24, wherein the outer sheath
includes two proximally extending fingers positioned to move within the pair of slots, each of the

fingers including an engagement portion for engaging the deformable ring.

26. A passive safety shield device according to Claim 25, wherein the inner sheath
includes as least one cutout and the outer sheath includes at least one projection, the at least one
projection being positioned and dimensioned to be received within the at least one cutout to

retain the outer sheath in the advanced position in relation to the inner sheath.

27. A passive safety shield device according to any of the preceding claims wherein
the deformable ring is substantially oval in its undeformed condition and substantially circular in

its deformed condition.
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