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TITLE OF THE INVENTION
[0001] Needle-Protection Device for a Syringe

CROSS-REFERENCE TO RELATED APPLICATIONS
[0002] The present application claims priority to U.S. Provisional Patent Application No.
61/492,567, filed June 2, 2011 and entitled “Improved Syringe Safety System Activation

Mechanism.”

BACKGROUND OF THE INVENTION
[0003] The present invention relates generally to a syringe safety mechanism and, more
particularly, to a device that simplifies and improves the safety and reliability of a spring-loaded
syringe device. The present invention relates in particular to the field of single-use pre-filled
injection syringes, which are intended in particular for intramuscular or subcutaneous injections.
[0004] In order to ensure a higher level of safety for syringe devices, syringes have been
provided with resilient means for displacing a protector around the needle of the syringe. The
protector is intended to limit to the greatest possible extent the risk of accidental pricks after the
injection to the user or patient. Once the contents of the syringe have been injected, the needle of
the syringe is typically withdrawn from the patient and the protector is brought into a deployed
position around the needle.
[0005] One such prior art device is disclosed in U.S. Patent No. 5,591,138 (Vaillancourt), which
discloses a syringe device with resilient means. The device of Vaillancourt can be used in one of the
following two manners: once the injection has been carried out with one hand, the user operates the
unlocking means with his/her other hand in order to disengage a compression spring and to allow
the deployment of the protector around the needle. Alternatively, the needle is introduced to a
sufficient depth into the skin of the patient to bring about the unlocking of the spring. The spring is
not able to relax when the protector is pressed against the skin of the patient. Instead, the spring
relaxes when the entire syringe device is moved away from the patient.
[0006] The Vaillancourt device requires either manipulation with two hands or the protector to
be pressed against the skin of the patient. This manipulation ensures neither a high level of ease of
use for the practitioner, nor great comfort for the patient. Further, once the spring is unlocked, the
decompression energy of the spring is often violently released without any control by the user being

possible, which brings about a degree of instability of the device in the hand of the user. In addition,
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the rigid locking of the protector in the deployed position in order to prevent any re-use of the
device, is possible only by the device being manipulated with two hands.

[06007] Another prior art syringe device that includes resilient means is disclosed in U.S. Patent
No. 7,875,006 (Pessin), which is herein incorporated by reference in its entirety. While the device
of Pessin can be quite effective and useful, especially for intramuscular or subcutaneous injections,
this type of syringe device can be adversely affected by the torsion loading that occurs upon loading
of the coil spring therein. The presence of torsion loading may impair the actuation process.

[0008] It has heretofore not been determined how to reduce the impact of the torsion loading in a

simple and reliable way. The present invention accomplishes this objective.

BRIEF SUMMARY OF THE INVENTION
[0009] Briefly stated, one aspect of the present invention is directed to a needle-protection
device for a syringe including a protector support having a main portion and a secondary portion.
The main portion has a generally tubular shape and including at least one recess extending
therethrough and at least one rib extending across at least a portion of the recess. The rib is
generally centrally positioned within the recess. The secondary portion includes at least one
projection or groove capable of fixing the protector support to a neck of the syringe. A generally
tubular needle protector has an inner diameter of the needle protector is at least slightly greater than
an outer diameter of the protector support such that at least a portion of the protector support can be
inserted within at least a portion of the needle protector. At least one hook extends radially inwardly
from the needle protector. The needle protector is rotatable with respect to the protector support
such that the at least one hook snaps over the at least one rib and locks the rotational position of the

protector support with respect to the needle protector.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
[0010] The foregoing summary, as well as the following detailed description of the invention,
will be better understood when read in conjunction with the appended drawings. For the purpose of
illustrating the invention, there are shown in the drawings two embodiments which are presently
preferred. It should be understood, however, that the invention is not limited to the precise
arrangements and instrumentalities shown. In the drawings: ‘
[0011] Fig. 11is a partially exploded perspective view of an injection device according to a first
preferred embodiment of the present invention, wherein the injection device is shown in a pre-
assembly configuration

[0012] Fig. 2 is a front elevational view thereof in a retracted position;
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[0013] Fig. 3 is a cross-sectional elevational view thereof taken from plane III-I1I of Fig. 2;
[0014] Fig. 4 is a top plan view thereof according to arrow IV indicated in Fig. 2;

[0015] Fig. 5 is a cross-sectional elevational view thereof taken from plane V-V in Fig. 4;
[0016] Fig. 6A is a cross-sectional elevational view of the injection device before use;

[0017] Fig. 6B is a top plan view thereof according to arrow VI indicated in Fig. 6A;

[0018] Fig. 7 is a cross-sectional elevational view of the injection device in use;

[0019] Fig. 8 is a cross-sectional elevational view of the injection device after use;

[0020] Fig. 9 1is a cross-sectional elevational view of the injection device, wherein a syringe of
the injection device is omitted for clarity;

{0021] Fig 10 is a cross-sectional elevational view taken from plane X-X in Fig. 8;

[0022] Fig. 11 is a cross-sectional elevational view of the injection device in a deployed
position;

[0023] Fig. 12 is a cross-sectional view thereof taken from plane XII-XII in Fig. 11;

[0024] Fig. 13 is a cross-sectional elevational view of the injection device in a deployed
position, wherein the syringe is omitted for clarity;

[0025] Fig. 14 is an enlarged top perspective view of a protector support of an injection device
according to a second preferred embodiment of the present invention;

[0026] Fig. 15 is an enlarged bottom perspective view thereof; and

[0027] Fig. 16 is an enlarged cross-sectional elevational view of a portion of the protector
support inside a needle protector according to the second preferred embodiment of the present

invention.

DETAILED DESCRIPTION OF THE INVENTION
[0028] Certain terminology is used in the following description for convenience only and is not
limiting. The words “bottom” and “top” designate directions in the drawings to which reference is
made. Hereinafter, the terms “proximal” and “rear” are synonyms, as are the terms “distal” and
“front.” The word “inwardly” and “outwardly” refer to directions toward and away from,
respectively, the geometric center of the device, and designated parts thereof, in accordance with the
present invention. Unless specifically set forth herein, the terms “a,” “an” and “the” are not limited
to one element, but instead should be read as meaning “at least one.” The terminology includes the
words noted above, derivatives thereof and words of similar import.
[0029] Referring to the drawings in detail, wherein like numerals indicate like elements

throughout the several views, Figs. 1-13 show a needle protection assembly 2 for a syringe 1
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according to a first preferred embodiment of the present invention. The syringe 1 is preferably a
glass syringe of standard type, which is intended for single use, but the syringe 1 is not limited to
such a type or functionality. The syringe 1 preferably contains a liquid to be injected into a patient
in an intramuscular or subcutaneous manner. The syringe 1 preferably includes a body 4, a needle 6
which is fixedly joined to a distal end of the body 4, and a piston 8. The piston 8 preferably includes
arod 10 which is provided with a push-button 12 at the distal end thereof and a contact head 14, on
which the thumb of the hand of the practitioner is intended to press.

[0030] The body 4 of the syringe 1 preferably includes a neck 16 at a proximal end thereof. The
neck 16 preferably circumferentially delimits two diametrically opposed lugs 18 which are generally
intended, in particular in the absence of the assembly 2, to form contact surfaces for the index finger
and second finger of the practitioner during the manipulation of the syringe and the injection of the
liquid therein.

[0031] As shown in Fig. 2, the protection assembly 2 preferably generally includes an axis X-X.
The protection assembly 2 also preferably includes a protector support 20 of generally tubular shape,
a protective sleeve or needle protector 22 which is arranged coaxially relative to the support 20 and
which has a diameter greater than that of the support, and a spring 24. The support 20 preferably
includes a main portion 26 which is substantially cylindrical and which has an inside diameter
substantially equal to the outside diameter of the body 4 of the syringe 1. The main portion 26
preferably continues at the proximal end thereof with a secondary portion 28 having larger inside
and outside diameters than those of the main portion 26. A radial shoulder 29 is preferably formed
at the proximal end of the main portion 26.

[0032] The proximal portion 28 of the protection assembly 2 is preferably provided with means
30 for fixing the protection assembly 2 to the syringe neck 16. In greater detail, these means 30
preferably include at least one and preferably a pair of diametrically opposed deformable hooks 32.
Each hook 32 preferably has a substantially frustoconical inclined surface 32A which widens
towards a free end of the secondary portion 28 and which is intended to be resiliently repelled by the
lugs 18 of the syringe neck 16 when the support 20 is fixed to the syringe 1. The hooks 32 are
remote from the shoulder 29 by a distance substantially equal to the thickness of the lugs 18. The
hooks 32 thus form a clip-fit means for the syringe neck 16.

[0033] Referring to Figs. 1, 4 and 6B, the fixing means 30 preferably include at least one and
preferably a plurality of protrusions 34 which project radially toward an interior of the secondary

portion 28 of the protection assembly 2. The protrusions 30 are suitable for forming angular
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indexing means, at approximately 180°, of the neck 16 of the syringe 1 and rotation locking stops
for the neck 16 when the neck 16 is axially retained between the hooks 32 and the shoulder 29.
[0034] Referring to Figs. 3, 9 and 13, at least one and preferably two traversing grooves 36 are
arranged facing each other in the main portion 26 of the protection assembly 2. Each traversing
groove 36 preferably includes a first rectilinear portion 38, which extends substantially along axis
X-X of the support 20 over a length greater than that of the needle 6, and a second rectilinear portion
40 which extends in an inclined manner relative to the same axis X-X. The second rectilinear
portion 40 opens at the proximal end portion of the first rectilinear portion 38 and preferably forms a
V-shape, the point of which is directed towards the proximal side of the protection assembly 2.
[0035] As shown in Fig. 5, the main portion 26 of the protection assembly 2 preferably includes
a first pair of diametrically opposed tongues 42 at the distal end thereof, which are each located in
the continuation of the traversing grooves 36. The tongues 42 have an inner face 42A of
substantially cylindrical shape and a substantially frustoconical outer face 42B which is divergent
towards the rear.

[0036] As shown in Fig. 3, the main portion 26 of the protection assembly 2 also preferably
includes a second pair of diametrically opposed tongues 44 which are located between the first
tongues 42 along the circumference of the distal end of this portion. The second pair of tongues 44
have a substantially frustoconical outer surface 44A, which is divergent towards the front, and a
substantially planar distal surface 44B. Plumb with the second tongues 44 at the proximal end,
longitudinal recesses 26A are preferably arranged in the main portion 26. In addition, at one side
and the other of the first tongues 42, axial slots 26B are provided starting from the distal end of the
support in such a manner that, before the body 4 of the syringe 1 is inserted inside the support 20,
the first tongues 42 can be deformed radially, in particular inwardly.

[06037] The protective sleeve 22 preferably has a length substantially equal to that of the body 4
of the syringe 1. The protective sleeve 22 preferably includes two cylindrical portions 46, 48. The
proximal portion 46 of the protective sleeve 22 preferably includes a diameter that is at least slightly
greater than that of the main portion 48 of the protective sleeve 22. The two portions 46, 48 of the
protective sleeve 22 preferably fit together to form a radial shoulder 49. As shown in Fig. 4, the
protective sleeve 22 preferably includes an external flange 50 in the proximal portion thereof in the
form of two diametrically opposed lugs 52.

[0038] Referring to Fig. 5, at least one and preferably two diametrically opposed studs 54 are
preferably fixedly joined to the protective sleeve 22 in the proximal portion 46 and extend radially

inwardly therefrom. The two studs 54 are suitable for being received and guided in the two
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respective traversing grooves 36 of the support 20. The support 20 and the sleeve 22 are thus
movable relative to each other in translation along the common axis thereof and with limited
rotation about the same axis when each stud 54 is located in the respective second rectilinear portion
40. More specifically, the support 20 and the sleeve 22 can be moved between a retracted position
(see Figs. 2-7), in which the greater part of the sleeve 22 covers the greater part of the support 20
and the studs 54 are located at the distal end of each of the second rectilinear portions 40, and a
deployed position (see Figs. 11-13), in which the sleeve 22 projects axially from the support 20 and
the studs 54 are located at the distal end of the longitudinal groove portion 38. When the syringe 1
is fixed to the assembly 2, the above-identified extreme positions correspond to an injection
configuration, in which the needle 6 of the syringe 1 is disengaged and intended to be inserted into a
patient, and a protection configuration, in which this needle is surrounded by the protective sleeve
22, respectively.

[0039] Referring to Fig. 3, the proximal portion 28 of the sleeve 22 preferably includes a pair of
diametrically opposed deformable hooks 56 that extend radially inwardly therefrom. Each of the
hooks 56 has an inner surface 56A of substantially frustoconical shape which is divergent towards
the front and which is complementary to that of the inner surfaces 44A of the tongues 44 of the
support 20, and a proximal surface 56B which is substantially planar. In the retracted position of the
sleeve 22, the hooks 56 extend inside the recesses 26A which are arranged in the support 20. In the
deployed position of the sleeve 22, faces 56B of the hooks 56 are stopped axially against the second
tongues 44 (see Fig. 11). As a result, the hooks 56 and the second tongues 44 in this manner form a
rigidly locking assembly in the deployed position.

[0040] Referring to Figs. 3 and 5, the sleeve 22 is preferably further provided at the distal end
thereof with a crown of deformable tongues 58. Distal edges of the tongues 58 preferably form a
substantially circular opening 60 having a diameter less than the inside diameter of the main portion
26 of the support 20.

[0041] As shown in Figs. 3, 5, 6A and 7-13, a spring 24, which is preferably a helical spring, is
preferably arranged between the protective sleeve 22 and the protector support 20. More
specifically, the spring 24 is received between the shoulder 29 of the support 20 and the shoulder 49
of the sleeve 22. In the retracted position of the sleeve 22, the spring 24 is in a compressed state,
thus having decompression energy linked to the tension of the spring 24 and the difference between
the length of the spring 24 in the rest state and its length, designated L in Figs. 2 to 7, in the
compressed state. In other words, the spring 24 has a predetermined supplementary compression

force threshold which corresponds to the minimum force necessary to further compress the spring 24
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from the initial compressed state shown in Figs. 2-7. The tension of the spring 24 and/or initial
compression length L are selected so that this predetermined force threshold is greater than the
pushing effort necessary to displace the piston 8 of the syringe 1 over the entire injection path
thereof. More specifically, the predetermined force of the spring 24 in the locked state is greater
than the sum of the injection effort. The injection effort is defined herein as the effort for evacuating
the liquid out of the needle 6 of the syringe 1, and the efforts for detaching and sliding the push-
button 12 inside the body 4 of the syringe 1.

[0042] As shown in Figs. 1 and 6A, the protection assembly 2 may include a cap 66 of generally
tubular shape. The cap 66 is suitable for surrounding the needle 6 before the syringe 1 is used. The
cap 66 is preferably closed at one of the ends thereof. The opposite end of the cap 66 is preferably
formed by an annular ring 68 having an outside diameter suitable both for being conjugate with the
surface 42A of the hooks 42 of the support 20 and for being greater than the diameter of the opening
60 formed by the tongues 58 of the protective sleeve 22. The inner face of the ring 68 is intended to
be adhesively bonded to the glass base 67 of the syringe body 4, where the needle 6 is fixed, in
particular to ensure given sealing with respect to bacteria.

[0043] The operation of the injection device according to the invention is as follows:

[0044] Initially, it is preferred that the protection device 2 is assembled in the retracted
configuration (see Figs. 2-7). The protective sleeve 22 is then preferably fitted around the support
20, starting from the distal end of the support 20, with the spring 24 being arranged therebetween.
More specifically, the sleeve 22 is displaced axially backwards relative to the support 20, while at
the same time radially deforming the hooks 56 outwards by means of a suitable tool, at least until
the hooks 56 axially reach the front portion of the longitudinal recesses 26A. With the sleeve 22
still being displaced backwards, the studs 54 are then pressed against the outer surfaces 42B of the
tongues 42, with the tongues 42 being deformed inwardly, until the studs 54 are received in the
groove portions 38. The displacement of the protector 22 backwards then continues until the studs
54 are received in the second rectilinear portions 40, the support 20 and the protector 22 being
pivoted relative to each other. The protector 22 is thereby located in the retracted position. The
glass syringe 1 is preferably pre-filled with a liquid to be injected into a patient. The syringe 1 is
provided with the cap 66 which encloses the base 67 of the syringe body 4

[0045] The syringe 1 and the cap 66 are then preferably inserted inside the assembly 2 in order
to form the injection device, as illustrated in Figs. 6A and 6B. More specifically, the body 4 of the
syringe 1 is displaced substantially axially inside the support 20 until the syringe neck 16, which is
indexed by the protrusions 34, clips inside the proximal portion 28, the hooks 32 being deformed
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radially outwards. The lugs 18 of the syringe neck 16 are then preferably retained axially by the
hooks 32, while the peripheral protrusions 34 retain the syringe neck 16, and therefore the syringe 1,
in terms of rotation with respect to the support 20.

[0046) Further, insofar as the syringe neck 16 is completely clipped inside the portion 28, the
neck 16 can no longer serve as usual to form a contact surface for the index finger and the second
finger 9 of the practitioner. This support function is fulfilled by the flange 50 which is fixedly
Joined to the sleeve 22. Insofar as the length of the protective sleeve 22 is substantially equal to that
of the syringe body 4 and/or the flange 50 is arranged in the region of the proximal end of the sleeve
22, the practitioner can manipulate the syringe 1 by resting his/her thumb on the contact head 14 of
the piston 8 as in the accustomed manner, and by resting his index finger and second finger on the
faces of the lugs 52 that are directed towards the needle 6. Furthermore, when the syringe 1 is fixed
to the protector support 20, as illustrated in Figs. 6A and 6B, the cap 66 preferably projects outside
the protective sleeve 22.

[0047] When the practitioner is ready to carry out the injection of the liquid contained in the
syringe, he/she retracts the cap 66 by drawing it axially forward. The ring 68 then passes through
the opening 60, deforming the tongues 58. Once the cap 66 has been retracted, the tongues 58 again
take up the initial position thereof. The passage hole 60 at the distal end of the sleeve 22, having a
diameter smaller than the outside diameter of the cap 66, then preferably prevents the cap 66 from
being repositioned around the needle. The co-operation of the cap 66 and the tongues 58 thus forms
a control means for the first use of the injection device.

[0048] The practitioner then inserts the needle 6 into a patient. He/she injects the liquid
contained in the syringe 1 by applying a pushing action to the contact head 14 of the piston 8,
his/her index finger and second finger remaining in contact with the faces of the lugs 52 that are
directed towards the needle. During the injection, no movement is brought about between the
protector support 20 and the protective sleeve 22, the spring 24 remaining compressed with a length
L, as illustrated in.Fig. 7. The injection continues until the push-button 12 of the piston 8 reaches
the end of the injection path.

[0049] The practitioner then withdraws the needle from the patient. In order to release the
protection assembly 2, the practitioner preferably applies an additional pressure to the piston rod 8.
This pressure must be greater than the predetermined force produced by the spring 24 in the locked
state, so that the spring 24 is further compressed and changes from the length L thereof to a smaller
length L', as illustrated in Figs. 8 to 10. To this end, considering the support 20 to be stationary, the

protective sleeve 22 is displaced axially toward the proximal end of the support 20. The practitioner
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brings about this movement by applying a corresponding pressure by means of his index finger and
his second finger to the lugs 52 of the flange 50 of the sleeve 22. This pressure brings about, in a
manner combined with the translation movement, the rotation of the protective sleeve 22 about the
syringe support 20, the studs 54 being guided by the second rectilinear portions 40, respectively.
This rotation movement continues until the studs reach the proximal end of the respective second
rectilinear portion 40, that is to say, the proximal end of the longitudinal groove portion 38, as
shown in Fig. 9. The device 2 is then in the unlocking position of the spring 24.

[06050] The practitioner then releases the pressure which he/she had been applying to the flange
50 until then, allowing the spring 24 to relax as far as a rest state. The studs 54 preferably move in
translation inside the longitudinal groove portion 38 as far as the distal end thereof, as illustrated in
Fig. 13. The translation movement of the sleeve 22 relative to the support 20 can be controlled by
the practitioner if he/she progressively releases the finger-hold which he/she applies to the flange 50.
When the studs 54 have arrived at the distal end of the respective traversing groove 36 (Fig. 13), the
protector is in the deployed position thereof.

[6051] Furthermore, when the sleeve 22 is moving in translation relative to the support 20, the
hooks 56 make use of the longitudinal recesses 26A of the support 20 until they slide along the
distal tongues 44 of the support 22 by co-operation between the complementary surfaces 56A and
44A thereof.

[0052] In the deployed position of the protector 22, the tongues 44 retain the hooks 56 in
position by co-operation between the surfaces 56B, 44B so that the protective sleeve 22 cannot be
moved into the initial position thereof. Similarly, the sleeve 44 cannot readily be detached from the
support 20 because the studs 54 are stopped against the distal base of the longitudinal groove portion
38 (FIG. 13), the tongues 42 forming this base being radially retained between the body of the
syringe 1 and the sleeve 22

[0053] The injection device according to the present invention is simple to use in this manner,
while at the same time allowing the practitioner to control the movement for covering the needle
with the protective sleeve 22. The number of components constituting the protection assembly 2
illustrated is reduced to three. The device according to the present invention can be adapted to
various types of syringe, both in terms of the shapes and the volumes thereof. Therefore, the device
has the advantage of not calling into question the general shape of the syringes used and
consequently does not bring about any modification of the industrial methods for filling these

syringes.



10

15

20

25

30

WO 2012/166527 PCT/US2012/039385

[0054] Various variants of the device according to the present invention can be envisaged:
unlike the embodiment described above, the studs 54 and/or the flange 50 of the protective sleeve 22
can be separate from the sleeve 22 and not produced integrally therewith; contrary to the device
described, the studs 54 can be produced on the outer surface of the protector support 20 and the
traversing groove 36 arranged in the protective sleeve 22; the support 20 can be produced in one
piece with the syringe body 4; and/or the protrusions 34 of the means 30 for fixing the support 20 to
the syringe neck 16 can be dispensed with and optionally replaced with one or more hooks which
are similar to the hooks 32 described above, the assembly of these hooks axially retaining the neck
16 relative to the support 20 for any relative angular position between the syringe 1 and the support
20; in this case, the syringe 1 is free to rotate inside the support 20 which, on the other hand, ensures
greater ease of fixing the protection assembly 2 to the syringe (absence of indexing).

[0055] Figs. 14-16 show a second preferred embodiment of a protector support 120 in
combination with other features of the present invention. The reference numerals of the second
preferred embodiment are distinguishable from those of the first preferred embodiment by an
addition of one-hundred (100), but otherwise indicate the same or similar elements as indicated in
the first preferred embodiment, except as otherwise specified. At least certain portions of the
support 120 of the second preferred embodiment are substantially similar to those of the first
preferred embodiment described above. The description of certain similarities between the
embodiments may be omitted herein for the sake of brevity and convenience, and, therefore, is not
limiting. The syringe 1 and needle protector 22 described above are used in a substantially similar
manner with the support 120 of the second preferred embodiment as they are used with the support
20 of the first preferred embodiment, except as otherwise indicated below.

[6056] Referring to Figs. 14 and 15, a distinguishing feature of the second preferred
embodiment is that at least one rib 170 preferably extends axially across at least a portion of each
recess 126A in the main portion 126 of the support 120. Each of the two diametrically opposed
recesses 126A preferably extend completely through at least a portion of the main portion 126 of the
support 120. More preferably, one generally rigid rib 170 preferably extends axially across an entire
height of each recess 126A. In other words, it is preferred that the rib 170 extends from one point on
or around the respective recess 126A to an opposing point on or around the respective recess 126A.
As shown in Fig. 15, each rib 170 is preferably at least generally centrally positioned
(circumferentially) with the respective recess 126A and preferably has a radially thickness that is at
least slightly less than that of the support 120. As shown in Figs. 14 and 15, each rib 170 preferably
extends at least generally parallel to the axis X-X of the device. Each rib 170 may have generally

10
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sharp edge or corners, such that abutting walls or surfaces of each rib 170 form an approximately
90° angle (see Figs. 14 and 15). Alternatively, one or more edges or corners of each rib 170 may be
at least slightly arcuate, curved and/or chamfered, for example, so as to reduce the force required for
an object, such as one of the hooks 56, to pass thereover.

[0057] In operation, when the needle protector 22 is rotated with respect to the protector support
120, at least one of the hooks 56 (see Fig. 3) of the needle protector 22 preferably contacts and snaps
over at least one of the ribs 170, which preferably locks the rotational position of the support 120
with respect to the needle protector 22. The contact between and eventually snapping of the hook 56
over the rib 170 preferably produces a tactile or audible indication (click) to a user to indicate that
such functionality has occurred. More preferably, each of the two diametrically opposed hook 56
contacts and snaps over one of the two ribs 170 when the needle protector 22 is sufficiently rotated
with respect to the support 120. The tactile or audible indication preferably confirms that the safety
feature has been properly and irreversibly activated and that the device is ready for use.

[0058] Referring to Figs. 14 and 16, another distinguishing feature of the second preferred
embodiment is the inclusion of at least one and preferably two diametrically opposed actuation
bumps 172 on the protector support 120. At least a portion of each actuation bump 172 is preferably
arcuate or convex and extends radially outwardly beyond an interior surface 174 (see Fig. 16) of the
support 120. It is preferred that an exterior surface 176 of each actuation bump 172 is positioned at
least slightly radially inwardly from an exterior surface 178 of the support 120, but the present
invention is not limited to such a configuration. Each actuation bump 172 is preferably generally
rigid and positioned within and/or extends across at least a portion one of the two diametrically
opposed traversing grooves 136 formed in the support 120. More specifically, it is preferred that
each actuation bump 172 is positioned proximate to one end, such as a distal end, of the second
rectilinear portion 140 of one of the traversing grooves 136. The specific size, shape, configuration,
orientation and/or material used to form the ribs 170 and/or the actuation bumps 172 may be
modified as desired to optimize actuation of the device and/or reduce the activation spring force.
The reduction of the activation spring force may lower the cost of the spring 24 and provide the
added advantage of lowering the overall stress load imposed on the polymeric components of the
needle-protection device 2 during assembly and long-term storage.

[06059] Operation of the second preferred embodiment is described below with respect to a
single stud 54 and respective actuation bump 172, as well as a single hook 56 and respective rib 170,
However, the below method of operation is equally applicable with respect to two or more of each

of the above-identified structures. Upon completion of an injection, the user or healthcare
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professional preferably applies sufficient pressure or force to the contact head 14 of the syringe 1 to
compress the spring 24. With references to Figs. 14 and 16, once the requisite force is applied, the
needle protector 22 moves or traverses upwardly with respect to the support 120 and at least one of
the studs 54 contacts or engages at least a portion of one of the actuation bumps 172. With
continued force applied by the user, the stud 54 rides or snaps over the respective actuation bump
172 and eventually moves past or disengages from the actuation bump 172. The momentum
produced from the above causes the stud 54 to move into contact or engagement with at least a
portion of the traversing groove 136, such as the second linear portion 140 thereof. Engagement
between the stud 54 and the second linear portion 140 causes the protector 22 to cam in rotation with
respect to the support 120. As the protector 22 continues to rotate with respect to the support 120
such that the stud 54 approaches and/or contacts the proximal or upper end of the second linear
portion 140 of the traversing groove 136, at least one of the hooks 56 of the protector 22 rides or
snaps over one of the ribs 170, which preferably locks the rotational position of the support 120 and
the protector 22. In this configuration, the stud 54 is preferably axially aligned with the first linear
portion 138 of the traversing groove 136 for full deployment of the protector 22 and the stud 54 is
not able to re-enter the “J” shaped area of the traversing groove 136 defined by the second linear
portion 140 because the engagement of the hook 56 and the recess 126A prevents such movement.
Thus, the stud 54 is preferably positioned within the first rectilinear portion 138 of the traversing
groove 136 when the hook snaps over the rib 170 to permit the stud 54 to slide distally along the
axially-extending traversing groove 136 for extending the needle protector 22 to cover the needle 6
following injection. ’

[0060] It will be appreciated by those skilled in the art that changes could be made to the
embodiments described above without departing from the broad inventive concept thereof. It is
understood, therefore, that this invention is not limited to the particular embodiments disclosed, but
it is intended to cover modifications within the spirit and scope of the present invention as defined

by the appended claims.
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CLAIMS

We claim:

1. A needle-protection device (2) for a syringe (1), the device comprising:

a protector support (120) having a main portion (126) and a secondary portion (128), the
main portion having a generally tubular shape and including at least one recess (126A) extending
therethrough and at least one rib (170) extending across at least a portion of the recess, the rib being
generally centrally positioned within the recess, the secondary portion includes at least one
projection (34) or groove capable of fixing the protector support to a neck (16) of the syringe; and

a needle protector (22) having a generally tubular shape, an inner diameter of the needle
protector being at least slightly greater than an outer diameter of the protector support such that at
least a portion of the protector support can be inserted within at least a portion of the needle
protector, at least one hook (56) extending radially inwardly from the needle protector,

wherein the needle protector is rotatable with respect to the protector support such that the at
least one.hook (56) snaps over the at least one rib and locks the rotational position of the protector

support with respect to the needle protector.

2. The device according to claim 1, wherein the device extends along an axis (X-X) and

the rib extends generally parallel to the axis.

3. The device according to claim 1, wherein the recess extends completely through at

least a portion of the main portion of the protector support.

4. The device according to claim 1, wherein movement of the hook over the rib

produces a tactile or audible indication.

5. The device according to claim 1, further comprising:
two diametrically opposed recesses (126A) extending through the main portion of the
protector support;
arib (170) extending across at least a portion of each recess; and

two diametrically opposed hooks (56) extending radially inwardly from the needle protector.

6. The device according to claim 1, further comprising:
at least one traversing groove (136) extending through the main portion of the protector

support;

13



10

15

20

WO 2012/166527 PCT/US2012/039385

an actuation bump (172) on the protector support; and
at least one stud (54) extending radially inwardly from the needle protector,
wherein the stud contacts and moves over the actuation bump when the needle protector is

rotated with respect to the protector support.
7. The device according to claim 6, wherein the actuation bump is arcuate.

8. The device according to claim 6, wherein at least a portion of the actuation bump

extends radially outwardly beyond an interior surface of the protector support.

9. The device according to claim 6, wherein the actuation bump is positioned within at

least a portion of the traversing groove.

10. The device according to claim 6, wherein the traversing groove includes a first
rectilinear portion (138) extending substantially along an axis (X-X) of the protector support and a

second rectilinear portion (140) extending in an inclined manner with respect to the axis.

11. The device according to claim 10, wherein at least a portion of the actuation bump is

positioned proximate to one end of the second rectilinear portion of the traversing groove.

12. The device according to claim 11, wherein the stud (54) is positioned within the first

rectilinear portion (138) of the traversing groove (136) when the hook (56) snaps over the rib (170).

13. The device according to claim 1, further comprising:
two diametrically opposed traversing grooves (136) extending through the main portion of
the protector support;
two diametrically opposed actuation bumps (172) on the protector support; and
two diametrically opposed studs (54) extending radially inwardly from the needle protector,
wherein each stud contacts one of the actuation bumps when the needle protector is rotated with

respect to the protector support.

14. The device according to claim 1, wherein the rib extends across the entire recess.

14
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