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Description

FIELD

[0001] The embodiments provided herein relate gen-
erally to anti-needle stick safety systems for injection de-
vices such as medicine cartridges, syringes and the like,
and more particularly to a needle guard for an injection
device such as a medicine cartridge, a syringe and the
like, that includes a passively activated shield for cover-
ing a needle of the injection device.

BACKGROUND INFORMATION

[0002] Medication is often dispensed using a medicine
cartridge, such as a glass syringe, having a barrel with
a needle at one end and a plunger slidably inserted into
the other end and coupled to a rubber stopper. Such car-
tridges are often referred to as "pre-filled syringes" be-
cause they may contain a specific dosage or volume
medication when they are initially provided, as compared
to conventional syringes that are furnished empty and
filled by the user before making an injection.
[0003] The glass syringe and rubber stopper have, for
years, provided an ideal drug storage closure having
unique properties of impermeability to oxygen, low ex-
tractables, biocompability, durability, etc. However, they
are both formed by processes that do not lend them-
selves to tight geometrical tolerances. Tight tolerances
were not originally needed by these devices because
they were not used mechanically with other devices.
[0004] Due to the risk of communicable diseases, a
number of syringes and adapters have been developed
that are intended to prevent accidental needle sticks
and/or inadvertent reuse of a syringe. Conventional pas-
sive anti-needle stick safety devices for prefilled syringes
must mount to the syringe but not interfere excessively
with the force required to move the plunger rod during
injection nor prevent the full travel of the plunger rod. The
safety mechanism necessarily must be triggered toward
the end of administration of the drug (near the end of the
plunger rod travel).
[0005] In some instances of conventional devices, the
distance between trigger fingers of such a safety device
is less than the diameter of a standard medicine cartridge
flange. Consequently, during insertion of the medicine
cartridge subassembly into the safety device, the trigger
fingers must be flexed outwardly, which causes unseat-
ing of the trigger fingers from the body of the safety device
for a time until the medicine cartridge is sufficiently in-
serted into the safety device. This can lead to a partially
activated device, which is described as one trigger finger
seated and one trigger finger unseated. Furthermore, a
serious problem with specific safety devices is the sig-
nificant force required to insert the medicine cartridge
into the safety device. The significant force puts a large
amount of stress on the medicine cartridge flange, typi-
cally made of brittle material, which greatly increases the

risk of breakage.
[0006] Prefilled single-dose glass syringes were orig-
inally designed to be used as a manually operated device.
To facilitate this, a finger flange is typically formed at the
proximal end of the syringe barrel by heating the glass
and splaying the cylinder walls externally to form a flange.
Two opposite sections of the resultant round flange were
sometimes cut when the glass was still molten so as to
produce a flange with more diametrically opposed sur-
faces suitable for being grasped and supported by the
user’s first two fingers. These operations commonly im-
pose internal stresses in the glass around the flange area.
[0007] In order for the syringe to be integrated with
these safety devices, it must be installed and rigidly held
in place by some feature so that the syringe can resist
displacement during needle insertion and medication dis-
pensing. The syringe finger flange is the usual feature
with which the auxiliary devices grasp and hold the sy-
ringe in position, however this is also the feature that
sustains internal stresses during the manufacturing op-
erations. As a result, it is common for syringes to break
during the assembly operations with auxiliary devices
causing the spread of glass fragments into surrounding
product and machinery. This in turn causes assembly
line stoppage, cleanup efforts, and line clearance (waste)
or re-inspection of product. This problem has recently
prompted syringe manufacturers to develop syringes
with smaller round flanges (e.g. smaller overall diameter)
so that the glass manufacturing methods impose fewer
internal stresses. Additionally, the smaller exposed ge-
ometry of these flanges prevents the auxiliary devices
from imposing large stresses to the flange during assem-
bly and functional use.
[0008] However, these smaller flanges present less
geometry with which the auxiliary devices can hold the
syringe. Since most auxiliary devices are made of plastic
using an injection molding process, the holding means
for the syringe are commonly flexible elements that are
integral to a main component of the device
[0009] This avoids using a secondary component to
secure the syringe, which would require additional man-
ufacturing steps. As the syringe is inserted, these flexible
elements displace away from the flange under the force
of insertion, allowing the syringe to move up to a refer-
ence surface. Once the flange has reached the reference
surface, the flexible elements substantially return to their
previous position and thereby provide a force-limited re-
tention of the syringe to the device. Because large aux-
iliary devices are not desirable, the flexible elements are
usually small, which inherently limits how much they can
elastically flex. Because the edge of the flange is round
due to the molten state of the glass, etc. during forming,
a large portion of the projected geometry with the small
flange is not suitable for resisting an axial load on the
syringe as would be generated in normal use of the de-
vice. Therefore, it is desirable to provide a means for
increasing the holding strength of retention features for
use with syringes having smaller flange diameters.
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[0010] Document WO 01/85239 A2 discloses a needle
guard safety device according to the preamble of claim 1.
[0011] Accordingly, an improved needle guard for a
medicine cartridge or syringe is desirable.

SUMMARY

[0012] The systems and methods described herein are
directed to an anti needle stick safety device designed
to be packaged around a medicine cartridge such as a
prefilled syringe. The safety device is comprised of 4
parts which include: a body for receiving a medicine car-
tridge, a needle guard for covering a used needle, a
plunger to dispense medicine from the medicine cartridge
and a spring for activation of the needle guard. In the
embodiments described herein, the trigger fingers are
spaced apart such that the medicine cartridge flange will
not come into contact with the trigger fingers during as-
sembly, or in a worst case tolerance scenario, minimally
contact the trigger fingers so that they do not unseat dur-
ing assembly, consequently eliminating the risk of a par-
tially activated device.
[0013] The current embodiments described herein
contain syringe capture features located on the body.
Each syringe capture feature contains an angled surface
which interfaces with the medicine cartridge flange during
insertion. The result is a normal force, acting upon the
angled surface, which has a force component in a direc-
tion directed away from the medicine cartridge flange
forcing the syringe capture feature outward and allowing
the medicine cartridge to be assembled with more ease,
reducing the risk of medicine cartridge flange breakage.
[0014] In an alternative embodiment, the body includ-
ing syringe retention features configured to retain a sy-
ringe having a small round flange in place during use
and/or syringe retention features that reduce the stress
on the syringe flange during insertion while maintaining
the ability to hold the syringe in place during use.
[0015] In the embodiments described herein, the end
coils of the spring, which can be described as the last
several coils of the spring at both ends, have a larger
diameter compared with the inner coils of the spring. This
feature reduces the likelihood of a spring coil end to in-
terfere with the medicine cartridge subassembly.
[0016] In the embodiments described herein, a novel
elongated trigger finger head combined with a two tier
plunger head enables the device to activate for all known
syringe and syringe plunger tolerances.
[0017] The embodiments described herein, individual-
ly and in combination with one or more other embodi-
ments, advantageously increase the reliability and man-
ufacturability of the safety device, while also improving
the ergonomics of the safety device.
[0018] Other systems, methods, features and advan-
tages of the invention will be or will become apparent to
one with skill in the art upon examination of the following
figures and detailed description.

DESCRIPTION OF THE DRAWINGS

[0019] The details of the embodiments provided here-
in, including fabrication, structure and operation, may be
gleaned in part by study of the accompanying figures, in
which like reference numerals refer to like parts. The
components in the figures are not necessarily to scale,
emphasis instead being placed upon illustrating the prin-
ciples of the invention. Moreover, all illustrations are in-
tended to convey concepts, where relative sizes, shapes
and other detailed attributes may be illustrated schemat-
ically rather than literally or precisely.

Figure 1 is an exploded front view of a safety device
with a medicine cartridge.
Figure 2 is a cross sectional front view of the safety
device.
Figure 3 is a cross sectional front detail view of the
safety device enlarged in the device activation area.
Figure 4 is a front view of a medicine cartridge sub-
assembly.
Figure 5 is a cross sectional partial front view of the
safety device with the medicine cartridge subassem-
bly in the process of being inserted.
Figure 6 is an isometric view of a body of the safety
device.
Figure 7 is an isometric view of the body with partic-
ular emphasis on the syringe capture features, sy-
ringe capture feature chamfers and the trigger finger
guards.
Figures 8A and B are enlarged partial isometric
views of the medicine cartridge flange about to come
into contact with the syringe capture features during
medicine cartridge subassembly assembly.
Figure 9 is a front view of the safety device with the
medicine cartridge subassembly fully assembled.
Figure 10 is a front view of the safety device with the
medicine cartridge subassembly fully assembled
and the rigid needle shield removed.
Figure 11 is a partial isometric view of the safety
device with the plunger head approaching the trigger
finger guards during an injection.
Figure 12 is a top view of the safety device.
Figure 13 is a partial isometric view of the safety
device with the plunger head having entered the trig-
ger finger guards during an injection.
Figure 14 is an angled partial cross sectional view
of the safety device in a state where the plunger head
is within the trigger finger guards, and about to come
into contact with the trigger fingers during an injec-
tion.
Figure 15 is a partial cross sectional front view of the
safety device when the plunger head is initially com-
ing into contact with the trigger fingers during an in-
jection.
Figure 16 is an enlarged partial cross sectional front
view of the safety device when the plunger head is
initially coming into contact with the trigger fingers
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during an injection.
Figure 17 is a partial isometric view of the safety
device with a portion of the body cut away to allow
visualization of the plunger head contacting the trig-
ger fingers during an injection.
Figure 18 is an enlarged partial isometric view of the
safety device with a portion of the body cut away to
allow visualization of the plunger head contacting
the trigger fingers during an injection.
Figure 19 is an isometric view of the safety device
with a portion of the guard and body cut away to
allow visualization of the medicine cartridge sub-
assembly and the device spring as the medicine car-
tridge subassembly is being inserted into the safety
device.
Figure 20 is an enlarged partial isometric view of the
safety device with a portion of the guard and body
cut away to allow visualization of the medicine car-
tridge subassembly and the device spring as the
medicine cartridge subassembly is being inserted in-
to the safety device.
Figure 21 is a cross sectional view of the spring.
Figure 22 is a partial isometric view of the safety
device with a portion of the body cut away for visu-
alization of the plunger head bending the trigger fin-
gers off of the body seats.
Figure 23 is a partial cross sectional view of the safe-
ty device displaying the plunger head bending the
trigger fingers off of the body seats.
Figure 24 is a front view of the safety device after an
injection, where the trigger fingers have been pushed
off the body seats and the spring is releasing its en-
ergy, causing the needle to be covered.
Figure 25 is a cross sectional view of the safety de-
vice after an injection, where the trigger fingers have
been pushed off the body seats and the spring is
releasing its energy, causing the needle to be cov-
ered.
Figure 26 is a front view of the safety device after an
injection, and the device in a locked state.
Figure 27 is an enlarged partial front view of the safe-
ty device in a locked state after an injection.
Figure 28 is an isometric view of a guard of the safety
device.
Figure 29 is a partial isometric view of the safety
device where the trigger fingers have been pushed
off the body seats and the spring is releasing its en-
ergy, causing the needle to be covered, and the latch
fingers to ride along the angular body surface.
Figures 30A and B are cross sectional partial front
views of the device showing the maximum and min-
imum plunger head positions due to syringe and sy-
ringe stopper tolerances.
Figure 31 is an isometric view providing a compari-
son of a syringe with a conventional flange in the cut
state with a syringe having a small round flange.
Figure 32 is an isometric view showing a syringe
having a small round flange with a safety device

ready for injection.
Figure 33 is an isometric view showing a syringe
having a small round flange with a safety device in
the protected mode.
Figure 34 is a partial side isometric view of a body
component of the safety device showing the syringe
retention features.
Figure 35 is a partial oblique isometric view of the
body component of the safety device showing the
syringe retention features.
Figure 36 is a proximal end view of the body com-
ponent of the safety device showing the syringe re-
tention features.
Figure 37 is a detail isometric view of the body com-
ponent of the safety device showing a syringe reten-
tion feature.
Figures 38 is a detail isometric view showing the sy-
ringe flange abutting the retention feature sloped
proximal surface chamfer during the assembly proc-
ess.
Figure 39 is a partial side isometric view showing the
syringe having the small round flange installed into
the safety device.
Figure 40 is a detail isometric view of the body com-
ponent of the safety device showing a syringe reten-
tion feature with flexing hinges.

DESCRIPTION OF EMBODIMENTS

[0020] The embodiments described herein are direct-
ed to an anti needle stick safety device designed to be
packaged around a medicine cartridge such as a prefilled
syringe. The safety device 100 is comprised of 4 parts
which include: a body 110 for receiving a medicine car-
tridge 200, a needle guard 120 for covering a used nee-
dle, a plunger 140 to dispense medicine from the medi-
cine cartridge 200 and a spring 130 for activation of the
needle guard 120 (Fig 1).
[0021] The safety device 100 comes packaged as
shown in Figure 2 with the spring 130 compressed by
the body 110 and seated at the distal end of the needle
guard 120. The guard 120 and body 110 are held together
by two trigger fingers 121 extending from the needle
guard which latch onto a body seat 111 on the body 110,
coupling the body 110 and needle guard 120 under spring
load, prior to device use (Figure 2 and Figure 3). Prior to
assembling the medicine cartridge 200 to the safety de-
vice 100, a plunger 140 is coupled to a means of expelling
the contents of the medicine cartridge 200, such as a
rubber stopper 144 (Figure 5). The plunger 140, and med-
icine cartridge 200 assembly 300 (Figure 4), from here
referred to as the medicine cartridge 300 subassembly,
can then be assembled into the safety device 100.
[0022] In some instances of the prior art, the distance
between trigger fingers of such a safety device is less
than the diameter of a standard medicine cartridge flange
210. Consequently, during insertion of the medicine car-
tridge subassembly 300 into the safety device 100 the
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trigger fingers 121 must flex, and unseat themselves from
the body seat 111 for a time until the medicine cartridge
subassembly 300 is sufficiently inserted into the safety
device 100. This can lead to a partially activated device,
which is described as one trigger finger seated and one
trigger finger unseated. In the embodiments described
here, the trigger fingers 121 are spaced such that the
medicine cartridge flange 210 will not come into contact
with the trigger fingers 121 during assembly (Figure 5),
or, in a worst case tolerance scenario, minimally contact
the trigger fingers 121 so that they do not unseat them-
selves during assembly, consequently eliminating the
risk of a partially activated device.
[0023] As further shown in Figures 2, 3, 5, 6 and 7, the
body 110 includes trigger finger guards 115 located on
the body component 110 at opposing ends of the syringe
flange reference surface 131. The trigger finger guard
have an elongate body with an arcuate profile and extend
proximally beyond the trigger finger 121 and distally be-
yond the syringe flange reference surface 131. While the
trigger finger guards 115 are configured to prevent acci-
dental or inadvertent triggering of the trigger fingers 121
prior to use, the guards 115 preferably include laterally
oriented inspection windows 115a. The windows 115a
to enable visual inspection of the trigger fingers 121 after
insertion of the medicine cartridge 200 to insure the trig-
ger fingers 121 are properly seated on the trigger finger
seats 111 on the body component 110.
[0024] Furthermore, a serious problem with specific
conventional safety devices is the significant force re-
quired to insert the medicine cartridge into the safety de-
vice. The significant force puts a large amount of stress
on the medicine cartridge flange, typically made of brittle
material, which greatly increases the risk of breakage.
The current embodiments described here contain four
syringe capture features 112 located on the body 110
extending upwardly from a syringe flange reference sur-
face 131 and then laterally inwardly from opposing ends
of the syringe flange reference surface 131 in spaced
relation with the syringe flange reference surface 131
(Figure 6). Each syringe capture feature 112 contains an
inwardly angled surface 113 which interfaces with the
medicine cartridge flange 210 during insertion (Figures
7, 8a and 8b). The result is a normal force, acting upon
the angled surface 113, which has a component in a di-
rection away from the medicine cartridge flange 210 forc-
ing the syringe capture feature 112 to flex outwardly and
allowing the medicine cartridge 200 to be assembled with
more ease, reducing the risk of medicine cartridge flange
210 breakage.
[0025] Flexing grooves 112a (Figure 6) in the lateral
sides of the syringe retention features 112 are oriented
substantially perpendicular to the direction of lateral de-
flection so that they may act as a hinge for the retention
features 112 in the lateral direction, but at the same time
providing rigidity to the retention features 112 in the distal,
or more importantly, the proximal direction. The grooves
112a may also be angled as shown in Figure 6, allowing

the retention features 112 to flex proximally slightly (or
less distally) during the initial lateral deflection to com-
pensate for any distal deflection that they may experience
as the medicine cartridge flange 210 is pushed proximally
past them. If the retention features 112 were to flex too
much distally, they might then occupy the space that was
meant for the medicine cartridge flange 210 once it had
reached the syringe reference surface 131, preventing
the medicine cartridge 200 from being fully installed or
captured by the retention features 112.
[0026] Additionally, as the medicine cartridge sub-
assembly 300 is inserted into the safety device 100 it
must pass through the loaded spring 130 (Figures 2, 19
and 20). In prior art designs, it is possible for the ends of
the spring coil 132 to protrude into the inner diameter of
the spring 134, which can interfere with the medicine car-
tridge subassembly 300 disallowing it to pass through
the spring 130 and assemble properly. In the present
design, the end coils 136 which can be described as the
last several coils 136 of the spring 130 at both ends, are
a larger diameter compared with the inner coils 138 of
the spring (Figure 21). This feature reduces the likelihood
of a spring coil end 132 interfering with the medicine car-
tridge subassembly 300. A spring capture feature is pro-
vided in the form of an annular recess 119a formed in
the distal end 119 of the body110 and an inwardly pro-
jecting tab 125a forming as seat at the distal end 125 of
the guard 120. The end coils 136 are captured in the
recess 119a and are seated on tab 125a.
[0027] Once the safety device 100 and medicine car-
tridge subassembly 300, are assembled together the
completed drug delivery safety device 400 (Figure 9) is
ready for its intended use by patients and/or medical
practitioners. Prior to use of the device 400, an end user
first removes an industry standard needle shield 230 ex-
posing the needle 220 (Figure 10). The needle 220 is
then inserted into a patient and the plunger 140 de-
pressed to propel the contents of the medicine cartridge
200 into the patient. As the plunger 140 is depressed it
is guided and contained by the trigger finger guards 115,
which include chamfer features 114 on the interior facing
edges of trigger finger guards 115 that help align and
center the plunger head 142 into the activation area 150
of the safety device 100 (Figure 11-14). In order to prop-
erly activate the safety device 100, an angled surface
143 of the plunger head 142 must interface with an angled
surface 122 of a head 127 of the trigger fingers 121 (Fig-
ures 15, 16, 17 and 18). In conventional devices, no such
plunger alignment features are present, which increases
the risk of an unsuccessful device activation due to im-
proper plunger-trigger mechanism surface interaction. In
addition, in combination with a sufficiently steep angle to
angled surface 143, the force to activate is made con-
sistently low, which prevents users from stopping the for-
ward push of the plunger 140 prematurely, which could
result in incomplete dosage delivery. This is particularly
important with the new biologic drugs that are very vis-
cous.
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[0028] After initial surface contact between the angled
surface 143 of the plunger head and the angled surface
122 of the head of the trigger fingers 121, continued de-
pression of the plunger 140 results in continued contact
between the plunger head 142 and an interior facing sur-
face of the head 127 of the trigger fingers 121 causing
the trigger fingers 121 to bend or flex outwardly, away
from the center of the device (Figure 22 and 23). The
trigger fingers 121, having been bent, lose contact with
the trigger finger seats 111 on the body component 110,
effectively de-coupling the guard 120 from the body 110.
As a result, when the end user removes the needle 220
from the injection site, the spring 130 is free to release
its energy and extend. As the spring 130 extends it push-
es the guard 120 relative to the body 110 to extend the
guard 120 over the needle 220. During the action of push-
ing the guard 120 over the needle 220, the body 110,
which contains the medicine cartridge subassembly 300
within the syringe retention features 112, moves away or
retracts proximally from the guard 120. Correspondingly,
the distal end 119 of the body 110 moves within the guard
120 toward the finger flanges 126 (Figure 24 and 25).
[0029] During the initial displacement of the body
110relative to the guard 120, the latch fingers 129 en-
counter an angled surface 116 on the body (Figure 29).
The angled surface 116 causes the latch fingers 129 to
increasingly bend as they move down the angled surface
116. The relative movement between the body 110 and
the guard 120, manifesting from the stored energy of the
spring 130 is halted after sufficiently covering the needle
220 within the guard 120 (Figure 26), by the stop tabs
117 which ride in a window 123 on the body 110 (Figure
28). The stop tabs 117 encounter the top 124 of the win-
dow 123 (Figure 27), which acts as a mechanical stop
for the body 110. At the point where the stop tabs 117
encounter the top of the window 124, the latch fingers
129 reach a pocket 118 within the body 110 and resile
to their original perpendicular position, placing them with-
in the body pocket 118 (Figures 26 and 27). The safety
device 400 is now in its locked state, meaning if a user
pushed on the distal end 125 of the guard 120, the guard
120 would remain fixed, as the latch fingers 129 would
bear that load against the body pockets 118, thus pro-
tecting a user from an accidental needle stick injury.
[0030] In an alternative embodiment, the latch fingers
129 and pockets 118 can be configured such that the
latch fingers 129 also act as stop tabs. In a further alter-
native embodiment, the trigger fingers 121 may include
a bump that is received in a mating groove formed in the
the trigger finger seats 111 on the body component 110
to provide tactile feedback as the plunger disengages
the trigger fingers 121 from the trigger finger seats 111.
[0031] In the manufacture of syringes and syringe
plungers there can be significant tolerance ranges ob-
served for certain dimensions. Several of these have an
impact on the final vertical position of the plunger head
142 relative to the trigger fingers 121 (Figures 30A and
30B). Additionally, syringes and syringe plungers made

by different manufacturers may have different tolerance
ranges. In conventional devices, this variability in final
plunger head position relative to the activation mecha-
nism was accounted for by creating custom plunger
lengths for a specific syringe and syringe plunger man-
ufacturer combination.
[0032] In the current embodiments, a novel elongated
trigger finger head 127 combined with a two tier plunger
head 142, allows the device 100 to activate for all known
syringe and syringe plunger tolerances. As shown in Fig-
ures 30A and 30B, the bottom tier of the plunger head
142 advantageously contacts the elongate trigger finger
head 127 to enable the trigger fingers 121 to deflect and
activate the safety device 100 at the completion of the
stroke of the plunger 140 to expel a full dose of medicine
from the medicine cartridge 200. The upper tier of the
plunger head 142 advantageously remains proximally
beyond the end of the trigger fingers 121 and the proximal
end of the trigger finger guards 115 to insure the user’s
thumb does not interfere with the trigger fingers 121. As
shown in Figures 5, 8a, 11, 12, 13 and others, the upper
tier of the plunger head 142 has a concave cross-sec-
tional profile with a plurality of circular ridges 143 provid-
ing the user a tactile assurance the thumb is properly
located on the plunger head 142 yet close enough to-
gether to prevent stress concentrations to the user’s
flesh, which could cause discomfort.
[0033] In a further alternative, embodiments described
herein are directed to an anti-needle stick safety device
designed to be packaged around a medicine cartridge
such as a glass syringe with a small round flange. A sy-
ringe 14 having a conventional flange 15 of the cut variety
is shown in Figure 31 alongside a syringe 10 having a
small round (uncut) flange 16. The primary difference
between the two flanges 15 and 16 is that the small flange
16 has a smaller outside diameter than the conventional
flange 15. As shown, the small flange 16 has an outside
diameter that approximates but is slightly larger than the
outside diameter of a barrel 12 of the syringe 10.
[0034] A safety device 20, i.e., a needle guard device,
is shown in Figure 32 assembled with a syringe 10 and
shown in a configuration ready for injection. When the
needle 17 is inserted into the target tissue and a plunger
rod 18 is depressed to inject the medication from within
a barrel 12 of the syringe 10, a safety mechanism 24 (see
Figure 33), i.e., trigger fingers, is triggered that releases
a spring, forcing a body component 30, which holds the
syringe 10, to move proximally with respect to a guard
component 22. At the end of this proximal movement,
the guard component 22 locks into position with respect
to the body component 30 forming a protective shield
around the used needle 17 and thereby preventing acci-
dental needle stick injuries (see Figure 33).
[0035] An example of syringe flange retention features
32 on the body component 30 of the type illustrated in
Figures 2 and 3 is shown in greater detail in Figure 34.
The syringe flange 16 arrests against a reference surface
31 after insertion into the safety device 20. The flexible
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retention features 32 have angled surfaces 34 against
which the syringe flange 16 centers itself during insertion.
The retention features 32 are angled toward the near-
center of the safety device 20, as shown in Figures 35
and 36, so that as the syringe 10 is forced against the
syringe retention features 32 during assembly, there is
a lateral force on the retention features 32 pushing them
away from the center of the safety device 20 and, with
increasing insertion force and travel, deflecting them
enough to allow the flange 16 to pass by. In addition, the
sloped proximal surfaces 34 of the syringe retention fea-
tures 32 have chamfers 35 (see Figure 37) that are further
sloped toward the center of the safety device 20 such
that the syringe flange 16 (see Figure 38) is able to exert
more of a laterally directed force than if the sloped sur-
faces 34 didn’t include the chamfers 35. This allows the
syringe retention features 32 to be positioned as close
to the syringe barrel 12 as possible so that after the sy-
ringe 10 is inserted, the syringe retention features 32
recoil back to a position that provides maximum interfer-
ence with the syringe flange 16. If the syringe retention
features 32 were initially positioned further towards the
center of the safety device 20 than where they would
initially contact the outer wall of the syringe barrel 12,
then they would scrape and possibly damage the syringe
label during insertion. Hence it is necessary to have the
syringe retention features 32 positioned as close to the
syringe barrel 12 as possible in order to provide maximum
holding force against the flange 16 of an installed syringe
10 without interference with the syringe barrel 12 during
insertion.
[0036] After installation into the safety device 20, the
syringe 10 is held in place by an interaction between the
distal surface 36 of the syringe retention features 32 (see
Figures 37 and 39), the syringe flange 16, and the syringe
flange reference surface 31 of the safety device 20. As
such, the distal surface 36 of the syringe retention fea-
tures 32 are without sloped surfaces or flanges to max-
imize the holding strength of the retention features 32
against the syringe flange 16 during proximally directed
forces on the syringe 10.
[0037] To reduce the forces on the syringe flange 16
during installation into the safety device 20, it is advan-
tageous to have the syringe retention features 32 flex
laterally with low force but to provide high rigidity when
deflected proximally to better resist proximally directed
motion of the syringe 10. Figure 40 shows an alternative
embodiment that accomplishes this by employing a flex-
ing groove 38 in the lateral side of the syringe retention
features 32. The flexing grooves 38 are oriented sub-
stantially perpendicular to the direction of lateral deflec-
tion so that they may act as a hinge for the retention
features 32 in the lateral direction, but at the same time
providing rigidity to the retention features 32 in the distal,
or more importantly, the proximal direction. The grooves
38 may also be angled as shown in Figure 40, allowing
the retention features 32 to flex proximally slightly (or less
distally) during the initial lateral deflection to compensate

for any distal deflection that they may experience as the
syringe flange 16 is pushed proximally past them. If the
retention features 32 were to flex too much distally, they
might then occupy the space that was meant for the sy-
ringe flange 16 once it had reached the syringe reference
surface 31, preventing the syringe 10 from being fully
installed or captured by the retention features 32.
[0038] The embodiments described herein, individual-
ly and in combination with one or more other embodi-
ments, advantageously increase the reliability and man-
ufacturability of the safety device, while also improving
the ergonomics of the safety device.
[0039] In the foregoing specification, the invention has
been described with reference to specific embodiments
thereof. It will, however, be evident that various modifi-
cations and changes may be made thereto without de-
parting from the broader scope of the invention. For ex-
ample, the reader is to understand that the specific or-
dering and combination of process actions shown in the
process flow diagrams described herein is merely illus-
trative, unless otherwise stated, and the invention can
be performed using different or additional process ac-
tions, or a different combination or ordering of process
actions. As another example, each feature of one em-
bodiment can be mixed and matched with other features
shown in other embodiments. Features and processes
known to those of ordinary skill may similarly be incor-
porated as desired. Additionally and obviously, features
may be added or subtracted as desired. Accordingly, the
invention is not to be restricted except in light of the at-
tached claims and their equivalents.

Claims

1. A needle guard safety device (100) couplable to a
medicine cartridge (200) having a barrel, a flange
(210) formed on the proximal end of the barrel, and
a needle (220) coupled to the distal end of the barrel,
the needle guard safety device (100) comprising :

a body (110) intended for receiving a medicine
cartridge (200) and having a body seat (111),
a needle guard (120) intended for covering a
used needle (220) of the medicine cartridge
(200),
a plunger (140) intended for dispensing medi-
cine from the medicine cartridge (200), and
a spring (130) for activation of the needle guard
(120), the spring (130) comprising inner coils
(138) and end coils (136) at both ends,

wherein the needle guard (120) and body (110) are
held together by trigger fingers (121) extending from
the needle guard (120) which latch onto the body
seat (111) on the body (110), coupling the body (110)
and needle guard (120) under spring load prior to
device use,
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wherein the trigger fingers (121) of the needle guard
(120) are spaced such that, when the medicine car-
tridge (200) is assembled into the needle guard safe-
ty device (100), the medicine cartridge flange (210)
will not come into contact with the trigger fingers
(121),
characterized in that end coils (136) of the spring
(130) at both ends are a larger diameter compared
with the inner coils (138) of the spring in order to
reduce the likelihood of a spring coil end interfering
with the medicine cartridge when the medicine car-
tridge (200) is assembled into the needle guard safe-
ty device (100).

2. The needle guard safety device (100) of claim 1, fur-
ther comprising medicine cartridge capture features
(112) on the body (110), wherein the capture fea-
tures (112) include an angled surface (113) intended
to interface with the medicine cartridge flange (210)
during insertion, such that the medicine cartridge
flange (210) asserts a normal force against the an-
gled surface (113) causing the capture features
(112) to flex outwardly.

3. The needle guard safety device (100) of claim 2,
wherein the capture features (112) include a groove
(112a).

4. The needle guard safety device (100) of claim 2,
wherein the angled surface (113) of the capture fea-
tures (112) include a chamfered surface angled to-
ward the center of the body.

5. The needle guard safety device (100) of claim 3,
wherein the groove (112a) is angled to provide de-
flection of the capture features (112) in lateral and
proximal directions.

6. An anti-needle stick safety system comprising a
medicine cartridge (200) having a barrel, a flange
(210) formed on the proximal end of the barrel, a
needle (220) coupled to the distal end of the barrel,
and a needle guard safety device (100) according to
any one of the previous claims.

Patentansprüche

1. Nadelschutz-Sicherheitsvorrichtung (100), die mit
einer Arzneimittelpatrone (200) gekoppelt werden
kann, die einen Zylinder, einen Flansch (210), der
auf dem proximalen Ende des Zylinders ausgebildet
ist, und eine Nadel (220), die mit dem distalen Ende
des Zylinders gekoppelt ist, hat, wobei die Nadel-
schutz-Sicherheitsvorrichtung (100) Folgendes um-
fasst:

einen Körper (110), der dazu bestimmt ist, eine

Arzneimittelpatrone (200) aufzunehmen und ei-
nen Körpersitz (111) hat,
einen Nadelschutz (120) der dazu bestimmt ist,
eine verwendete Nadel (220) der Arzneimittel-
patrone (200) abzudecken,
einen Druckkolben (140), der dazu bestimmt ist,
Arzneimittel aus der Arzneimittelpatrone (200)
abzugeben, und
eine Feder (130) zum Aktivieren des Nadel-
schutzes (120), wobei die Feder (130) innere
Spulen (138) und Endspulen (136) an beiden
Enden umfasst,
wobei der Nadelschutz (120) und der Körper
(110) durch Auslösefinger (121) zusammenge-
halten werden, die sich von dem Nadelschutz
(120) erstrecken, die an dem Körpersitz (111)
auf dem Körper (110) einrasten, indem sie den
Körper (110) und den Nadelschutz (120) unter
Federbelastung vor dem Gebrauch der Vorrich-
tung koppeln,
wobei die Auslösefinger (121) des Nadelschut-
zes (120) derart beabstandet sind, dass, wenn
die Arzneimittelpatrone (200) in die Nadel-
schutz-Sicherheitsvorrichtung (100) zusam-
mengebaut wird, der Flansch (210) der Arznei-
mittelpatrone nicht mit den Auslösefingern (121)
in Berührung kommt,
dadurch gekennzeichnet, dass die Endspulen
(136) der Feder (130) an beiden Enden einen
größeren Durchmesser im Vergleich zu den in-
neren Spulen (138) der Feder haben, um die
Wahrscheinlichkeit zu verringern, dass ein Fe-
derspulenende mit der Arzneimittelpatrone in-
terferiert, wenn die Arzneimittelpatrone (200) in
die Nadelschutz-Sicherheitsvorrichtung (100)
zusammengebaut wird.

2. Nadelschutz-Sicherheitsvorrichtung (100) nach An-
spruch 1, die ferner Fangelemente (112) der Arznei-
mittelpatrone auf dem Körper (110) umfasst, wobei
die Fangelemente (112) eine abgewinkelte Oberflä-
che (113) aufweisen, die dazu bestimmt ist, mit dem
Flansch (210) der Arzneimittelpatrone während des
Einfügens eine Schnittstelle zu bilden, so dass der
Flansch (210) der Arzneimittelpatrone eine senk-
rechte Kraft gegen die abgewinkelte Oberfläche
(113) ausübt, die die Fangelemente (112) veran-
lasst, sich nach außen zu biegen.

3. Nadelschutz-Sicherheitsvorrichtung (100) nach An-
spruch 2, wobei die Fangelemente (112) eine Nut
(112a) aufweisen.

4. Nadelschutz-Sicherheitsvorrichtung (100) nach An-
spruch 2, wobei die abgewinkelte Oberfläche (113)
der Fangelemente (112) eine abgefaste Oberfläche
aufweist, die zu der Mitte des Körpers abgewinkelt
ist.
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5. Nadelschutz-Sicherheitsvorrichtung (100) nach An-
spruch 3, wobei die Nut (112a) abgewinkelt ist, um
Ablenkung der Fangelemente (112) in seitliche und
proximale Richtung bereitzustellen.

6. Nadelstichschutz-Sicherheitssystem, das eine Arz-
neimittelpatrone (200) umfasst, die einen Zylinder,
einen Flansch (210), der auf dem proximalen Ende
des Zylinders ausgebildet ist, eine Nadel (220), die
mit dem distalen Ende des Zylinders gekoppelt ist,
und eine Nadelschutz-Sicherheitsvorrichtung (100)
nach einem der vorhergehenden Ansprüche hat.

Revendications

1. Dispositif de sécurité avec gaine d’aiguille (100) pou-
vant être couplé à une cartouche de médicament
(200) ayant un cylindre, une collerette (210) formée
sur l’extrémité proximale du cylindre, et une aiguille
(220) couplée à l’extrémité distale du cylindre, le dis-
positif de sécurité avec gaine d’aiguille (100)
comprenant :

un corps (110) destiné à recevoir une cartouche
de médicament (200) et ayant un siège de corps
(111),
une gaine d’aiguille (120) destinée à couvrir une
aiguille usagée (220) de la cartouche de médi-
cament (200),
un piston (140) destiné à administrer un médi-
cament à partir de la cartouche de médicament
(200), et
un ressort (130) pour l’activation de la gaine
d’aiguille (120), le ressort (130) comprenant des
enroulements intérieurs (138) et des enroule-
ments d’extrémité (136) aux deux extrémités,
où la gaine d’aiguille (120) et le corps (110) sont
maintenus ensemble par des doigts de déclen-
chement (121) s’étendant à partir de la gaine
d’aiguille (120) qui se verrouillent sur le siège
de corps (111) sur le corps (110), couplant le
corps (110 ) et la gaine d’aiguille (120) sous une
charge de ressort avant l’utilisation du dispositif,
où les doigts de déclenchement (121) de la gai-
ne d’aiguille (120) sont espacés de telle sorte
que, lorsque la cartouche de médicament (200)
est assemblée dans le dispositif de sécurité
avec gaine d’aiguille (100), la collerette de car-
touche de médicament (210) n’entrera pas en
contact avec les doigts de déclenchement (121),
caractérisé en ce que les enroulements d’ex-
trémité (136) du ressort (130) aux deux extré-
mités ont un diamètre supérieur à celui des en-
roulements intérieurs (138) du ressort afin de
réduire la probabilité d’interférence d’une extré-
mité d’enroulement de ressort avec la cartouche
de médicament lorsque la cartouche de médi-

cament (200) est assemblée dans le dispositif
de sécurité avec gaine d’aiguille (100).

2. Dispositif de sécurité avec gaine d’aiguille (100) de
la revendication 1, comprenant en outre des élé-
ments de capture (112) de cartouche de médicament
sur le corps (110), où les éléments de capture (112)
comportent une surface inclinée (113) destinée à in-
teragir avec la collerette (210) de cartouche de mé-
dicament pendant l’introduction, de telle sorte que
la collerette (210) de cartouche de médicament exer-
ce une force normale contre la surface inclinée (113)
amenant les éléments de capture (112) à fléchir vers
l’extérieur.

3. Dispositif de sécurité avec gaine d’aiguille (100) de
la revendication 2, dans lequel les éléments de cap-
ture (112) comportent une rainure (112a).

4. Dispositif de sécurité avec gaine d’aiguille (100) de
la revendication 2, dans lequel la surface inclinée
(113) des éléments de capture (112) comporte une
surface chanfreinée inclinée vers le centre du corps.

5. Dispositif de sécurité avec gaine d’aiguille (100) de
la revendication 3, dans lequel la rainure (112a) est
inclinée pour assurer une déflexion des éléments de
capture (112) dans des directions latérale et proxi-
male.

6. Système de sécurité anti-piqûre d’aiguille compre-
nant une cartouche de médicament (200) ayant un
cylindre, une collerette (210) formée sur l’extrémité
proximale du cylindre, une aiguille (220) couplée à
l’extrémité distale du cylindre, et un dispositif de sé-
curité avec gaine d’aiguille (100) selon l’une quel-
conque des revendications précédentes.

15 16 



EP 2 838 589 B1

10



EP 2 838 589 B1

11



EP 2 838 589 B1

12



EP 2 838 589 B1

13



EP 2 838 589 B1

14



EP 2 838 589 B1

15



EP 2 838 589 B1

16



EP 2 838 589 B1

17



EP 2 838 589 B1

18



EP 2 838 589 B1

19



EP 2 838 589 B1

20



EP 2 838 589 B1

21



EP 2 838 589 B1

22



EP 2 838 589 B1

23



EP 2 838 589 B1

24



EP 2 838 589 B1

25



EP 2 838 589 B1

26



EP 2 838 589 B1

27



EP 2 838 589 B1

28



EP 2 838 589 B1

29



EP 2 838 589 B1

30



EP 2 838 589 B1

31



EP 2 838 589 B1

32



EP 2 838 589 B1

33



EP 2 838 589 B1

34



EP 2 838 589 B1

35



EP 2 838 589 B1

36



EP 2 838 589 B1

37



EP 2 838 589 B1

38



EP 2 838 589 B1

39



EP 2 838 589 B1

40



EP 2 838 589 B1

41



EP 2 838 589 B1

42



EP 2 838 589 B1

43



EP 2 838 589 B1

44



EP 2 838 589 B1

45

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• WO 0185239 A2 [0010]


	bibliography
	description
	claims
	drawings
	cited references

