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Integrated Passive Syringe Needle Safety System With Torqued Compression Spring And
Multi-Part Collar

CROSS-REFERENCE TO RELATED APPLICATIONS AND INCORPORATION BY
REFERENCE
[0001] This application claims priority to U.S. Provisional Patent Application No.
62/544,202, filed August 11, 2017, which is incorporated herein by reference in its entirety.

BACKGROUND

[0002] Needlestick injuries are an occupational hazard for healthcare workers. Unintended
needlesticks have the potential for transmitting blood-borne viruses such as hepatitis B and C
and the human immunodeficiency virus (HIV) to the recipient. After a needlestick injury,
certain procedures must be followed to minimize the risk of infection for the recipient, such as
laboratory blood tests and post-exposure prophylaxis started immediately after exposure to a
pathogen, such as one of the aforementioned viruses, in order to prevent infection by the
pathogen and the development of the associated disease.

[0003] The risk of needlestick injuries increases when medicines are administered in a non-
hospital or medical care facility environment. This is often the case when vaccines and other
necessary medicines are administered in the field or in an emergency.

[0004] Safety devices have been used to reduce the frequency of post-injection needlesticks.
Some safety devices may have a sheath partially or completely surrounding the needle of a
syringe, and be operatively coupled to the syringe. The sheath may be held in a retracted
position exposing the needle for aspiration and injection and may be automatically deployed
around a needle afterwards. A needle safety device which malfunctions can increase the risk of
needlesticks. It is critical that a needle safety device work every time.

[0005] The hub, shoulder and cone area of the syringe, the area between the hub and
shoulder area of the main barrel typically varies dimensionally due to manufacturing process
variability. And the variability of the hub, shoulder and cone area can vary depending upon the
type of syringe and the specific material used to make the syringe. These areas tend to vary
more for glass syringes than for some plastic syringes. The syringe hub, shoulder and cone area
geometry can also vary batch to batch and among syringe manufacturers. Consequently, a

needle safety device which is operatively coupled to the syringe in the hub, shoulder and cone



10

15

20

25

30

WO 2019/033092 PCT/US2018/046468

area of the syringe can bind or malfunction due to the variability of the dimensions of the hub,

shoulder and cone area.

BRIEF SUMMARY
[0006] In an exemplary embodiment, a needle safety system for a syringe is disclosed. The
needle safety system may include a sleeve, within which a barrel of a syringe is moveable, at
least partially enclosing the needle, a guide track formed in the sleeve, and a collar disposed in
the sleeve. The collar may have an inner collar portion fixedly attachable to a hub of a syringe
and an outer collar portion rotatably attached to the inner collar portion and having a guide pin
extending radially from the outer collar portion. In the safety system, the guide pin slides within
the guide track, and a spring extends between the outer collar portion and the sleeve. Further,
the spring biases the sleeve in a distal direction and also biases the outer collar portion in
rotation relative to the sleeve.
[0007] In some embodiments of the needle safety system the inner collar portion includes a
generally cylindrically-shaped base with an inner-collar bore therethrough; a distal end of the
inner-collar base forming a radially outwardly-extending, distally-facing annular surface; a
plurality of radially-disposed, circumferentially-spaced deflectable members protruding distally
from the annular surface, each deflectable member sufficiently compliant to allow passage of a
distal end of a hub of a syringe through the inner-collar bore and to fixedly attach the inner
collar portion to a radially outwardly facing distal-hub surface of a syringe by a radially
inwardly-directed force applied by each flexible finger to a radially outwardly-facing distal-hub
surface of a syringe; and a plurality of radially-disposed, circumferentially-spaced-apart legs
protruding proximally, and a distal end of each deflectable member abuts a proximally-facing
distal-hub annular shoulder of a syringe and a proximal end of each circumferentially-spaced-
apart leg abuts a barrel shoulder of a syringe when the inner collar portion is fixedly attached to
a hub of a syringe.
[0008] In some embodiments of the needle safety system, at least one cut-out is provided
between the circumferentially-spaced-apart legs allowing inspection of contents inside a barrel
of a syringe.
[0009] In some embodiments of the needle safety system, an opposed radially inwardly-
facing surface of the distal end of each deflectable member has a taper corresponding to a

radially outwardly-facing distal-hub surface of a syringe.
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[0010] In some embodiments of the needle safety system, the outer collar portion has an
outer collar bore with a radially inwardly-extending outer collar ring and a channel formed in
the distal end of each deflectable member collectively forms a circular channel in the radially
outwardly-facing surface of the inner collar portion, the circular channel configured to receive
and retain freely rotatable therein the radially inwardly-extending outer collar ring.

[0011] In some embodiments of the needle safety system, the outer collar portion is
sufficiently compliant and sized to allow passage of the deflectable members through the outer
collar bore, and insertion of the outer collar ring in the circular channel and to return to an initial
outer collar configuration in which the outer collar portion is freely rotatable, preferably, in only
one degree of freedom relative to the inner collar portion.

[0012] In some embodiments of the needle safety system, the guide track has a first track
segment beginning with a first catch, and a second track segment contiguous with the first track
segment and ending with a second catch, and when the inner collar portion is attached to a hub
of a syringe, and the guide pin is positioned in the first catch, the needle safety system is in a
pre-injection position, when the guide pin is moved out of the first catch to the distal end of the
first track segment, the needle safety system is in a full-insertion position exposing a needle of a
syringe, and when the guide pin is moved along the second track segment to the second catch a
needle of a syringe is entirely enclosed in the sleeve and the guide pin is locked therein by the
rotational bias of the spring toward the second catch.

[0013] In some embodiments of the needle safety system, a spring may be used which has a
distal end with a distally extending leg disposed in a sleeve receptacle in the distal end of the
sleeve and a proximal end with a proximally extending leg disposed in an outer collar receptacle
in the outer collar portion.

[0014] In another exemplary embodiment, a needle safety system for a syringe is disclosed.
The needle safety system may include a sleeve, within which a barrel of a syringe is moveable,
at least partially enclosing a needle of a syringe, and a collar disposed in the sleeve. The collar
may have an inner collar portion fixedly attachable to a hub of a syringe, the inner collar portion
having a generally cylindrically-shaped base with an inner-collar bore therethrough, an outer
collar portion attached to the sleeve and rotatably attached to the inner collar portion, the outer
collar portion being of unitary construction and having at least one region which has a radially
expandable and automatically compressible section. This section can be shaped like the bellows
of an accordion. The outer collar portion further having an outer collar bore with a radially

inwardly-extending outer collar ring. Further, the inner collar portion may define a circular
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channel configured to receive and retain freely rotatable therein the radially inwardly-extending
outer collar ring.

[0015] In some embodiments of the needle safety system, a distal end of the inner-collar
base forms a radially outwardly-extending, distally-facing annular surface, the inner collar
portion further having a plurality of radially-disposed, circumferentially-spaced deflectable
members protruding distally from the annular surface, each deflectable member sufficiently
compliant to allow passage of a distal end of a hub of a syringe through the inner-collar bore and
to fixedly attach the inner collar portion to a radially outwardly facing distal-hub surface of a
syringe by a radially inwardly-directed force applied by each flexible finger to a radially
outwardly-facing distal-hub surface of a syringe, and the distal end of each deflectable member
collectively forms the circular channel.

[0016] In some embodiments, the needle safety system includes a first guide pin extending
radially outward from the outer collar portion and unitarily formed therewith, the guide pin
slideably engaging a first guide track formed in the sleeve, and the sleeve defines a proximal
opening having an inner radius and the first guide pin extends radially beyond the inner radius.
[0017] In some embodiments, the needle safety system includes a second guide pin
extending radially outward from the outer collar portion beyond the inner radius and unitarily
formed therewith, the second guide pin slideably engaging a second guide track formed in the
sleeve.

[0018] In some embodiments of the needle safety system, the accordion region is radially
compressible such that the first guide pin is moved radially inward to a position not extending
beyond the inner radius.

[0019] In some embodiments of the needle safety system, an accordion region is radially
expandable to allow passage of a distal end of a hub of a syringe through the inner-collar bore
while the outer collar portion is rotatably attached to the inner collar portion.

[0020] In some embodiments, the needle safety system includes a first guide pin extending
radially outward from the outer collar portion and unitarily formed therewith, the guide pin
slideably engaging a first guide track formed in the sleeve, and the sleeve defines a proximal
opening having an inner radius and the first guide pin extends radially beyond the inner radius.
[0021] In some embodiments, the needle safety system includes a second guide pin
extending radially outward from the outer collar portion beyond the inner radius and unitarily
formed therewith, the second guide pin slideably engaging a second guide track formed in the

sleeve.
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[0022] In some embodiments of the needle safety system, an accordion region is radially
compressible such that the first guide pin is moved radially inward to a position not extending
beyond the inner radius.

[0023] In another exemplary embodiment, a method for assembling a needle safety system
for a syringe is disclosed. The method may include inserting an outer collar portion into a
sleeve and attaching the outer collar portion thereto, the outer collar portion being of unitary
construction and having at least one accordion region comprising at least one living hinge, the
accordion region being radially compressible and expandable, the outer collar portion further
having an outer collar bore with a radially inwardly-extending outer collar ring; inserting an
inner collar portion into the outer collar portion, the inner collar portion having a generally
cylindrically-shaped base with an inner-collar bore therethrough, the inner collar portion
defining a circular channel, whereby the circular channel retains freely rotatable therein the
radially inwardly-extending outer collar ring; and inserting and fixedly attaching the inner collar
portion, with the radially inwardly-extending outer collar ring retained therein, onto the distal
end of a hub of a syringe.

[0024] In some embodiments, the method includes radially compressing the accordion
region and inserting a guide pin, extending radially outward from the outer collar portion and
unitarily formed therewith, into a guide track formed in the sleeve and the sleeve defines a
proximal opening having an inner radius and before compressing the accordion region, the guide
pin extends radially beyond the inner radius.

[0025] In some embodiments of the method, a distal end of the inner-collar base forms a
radially outwardly-extending, distally-facing annular surface, the inner collar portion further
having a plurality of radially-disposed, circumferentially-spaced spring-like members protruding
distally from the annular surface. The method may further include radially expanding together,
the accordion region and deflectable members, while the inner collar portion, with radially
inwardly-extending outer collar ring retained therein, is inserted onto a distal end of a hub of a

syringe.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026] The foregoing summary, as well as the following detailed description of the various
embodiments, will be better understood when read in conjunction with the appended drawings.
It should be understood, however, that the disclosure is not limited to the precise arrangements

and instrumentalities shown.
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[0027] In the drawings:

[0028] Fig. 1 is a front elevation view of an embodiment of a needle safety system, in
accordance with an embodiment, attached to a syringe;

[0029] Fig. 2 is an exploded view of the syringe, the needle safety system of Fig. 1, a
needle shield and a cap;

[0030] Fig. 3 is a front elevation view of the cap of Fig. 1;

[0031] Fig. 4 is aright side elevation view of the cap of Fig. 3;

[0032] Fig. 5 1is a front elevation view of a sleeve of the needle safety system of Fig. 1;
[0033] Fig. 6 1s aright side elevation view of the sleeve of Fig. 5;

[0034] Fig. 7 is an enlarged view of a torqueable compression spring of the needle safety
system of Fig. 1;

[0035] Fig. 8isan enlarged view of the needle shield and closure of Fig. 2;

[0036] Fig. 9is a front elevation view of the needle safety system of Fig. 1, engaged with a
syringe, needle shield and cap;

[0037] Fig. 10 is a front elevation view of the needle safety system of Fig. 9 with the cap
removed;

[0038] Fig. 11 is a front elevation view of the needle safety system of Fig. 9 with the sleeve
thereof removed and the cap removed;

[0039] Fig. 12 is a front elevation view of the needle safety system of Fig. 9 with the sleeve
thereof removed, the cap removed and the needle shield shown in transparency;

[0040] Fig. 13 1s a cross sectional view of the collar of the needle safety system mounted on
the distal portion of the syringe of Fig. 1; and

[0041] Fig. 14 is an exploded perspective view of an embodiment of a multipart collar for

the needle safety system of Fig. 1.

DETAILED DESCRIPTION
[0042] Reference will now be made in detail to embodiments, examples of which are
illustrated in the accompanying drawings. The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to be limiting of the disclosure.
[0043] As used in the description of the embodiments and the appended claims, the singular
forms “a”, “an” and “the” are intended to include the plural forms as well, unless the context

clearly indicates otherwise. The words “and/or” as used herein refer to and encompass any and

all possible combinations of one or more of the associated listed items. The words “comprises”
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and/or “comprising,” when used in this specification, specify the presence of stated features,
integers, steps, operations, elements, and/or components, but do not preclude the presence or
addition of one or more other features, integers, steps, operations, elements, components, and/or
groups thereof.

[0044] The words “right,” “left,” “lower” and “upper” designate directions in the drawings
to which reference is made. The words “inwardly” and “outwardly” refer to directions toward
and away from, respectively, the geometric center of the needle safety shield, and designated
parts thereof. The terminology includes the words noted above, derivatives thereof and words
of similar import.

[0045] Although the words first, second, efc., are used herein to describe various elements,
these elements should not be limited by these words. These words are only used to distinguish
one element from another. For example, a first track could be termed a second track, and,
similarly, a second track could be termed a first track, without departing from the scope of the
present disclosure.

[0046] As used herein, the words “if” may be construed to mean “when” or “upon” or “in
response to determining” or “in response to detecting,” depending on the context. Similarly, the
phrase “if it is determined” or “if [a stated condition or event] is detected” may be construed to
mean “upon determining” or “in response to determining” or “upon detecting [the stated
condition or event]” or “in response to detecting [the stated condition or event],” depending on
the context.

[0047] The following description is directed towards various embodiments of a syringe
needle safety system.

[0048] Referring to the drawings in detail, where like numerals indicate like elements
throughout, there is shown in Figs. 1-14 embodiments of an integrated passive syringe needle
safety system with a torqued compression spring and a multipart collar, generally designated 10,
and hereafter referred to as the “needle safety system” 10.

[0049] Fig. 1 shows a needle safety system 10 according to some embodiments. The needle
safety system 10 is for use with an injection device 100, such as a pharmaceutical syringe. The
injection device 100 may be pre-filled with a medicament or may be provided without a
medicament for filling by a user.

[0050] In some embodiments, the injection device 100 has a generally cylindrical barrel 102
extending along a longitudinal axis Xp. As shown in Fig. 2, the barrel 102 has a distal end 102a

and an opposing proximal end 102b. The barrel 102 may be formed of nearly any material
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capable of safely enclosing medicaments, including for example, glass or a polymeric material.
The distal end 102a of the barrel 102 has a barrel shoulder 104 (Figs. 12, 13) from which a hub
106 extends (Fig. 13). The hub 106 has a radially outwardly-extending, proximally-facing
distal-hub annular shoulder 108 spaced from the barrel shoulder 104 and a radially outwardly-
facing distal-hub surface 110 between the barrel shoulder 104 and the distal-hub annular
shoulder 108.

[0051] A needle 112 (Fig. 13) extends distally from the hub 106 and is in fluid
communication with a bore of the barrel 102. The needle 112 may be removably attached to the
hub 106. Alternatively, needle 112 may be fixedly attached thereto.

[0052] A piston (not shown) slidably receivable in the bore of the barrel 102 is attached to a
piston rod (not shown) having a free proximal end that extends from the proximal end 102b of
the barrel 102.

[0053] As shown in Fig. 2, the needle safety system 10 has a sleeve 12, within which the
barrel 102 is moveable, at least partially enclosing the needle 112. In some embodiments, the
sleeve 12 may be fabricated from a polymeric material as two molded first and second semi-
cylindrical piece parts, each being a mirror image of the other, subsequently fused together to
form the single unitary sleeve 12. The sleeve 12 has a distal end 12a, a proximal end 12b (Fig.
5) and is movable relative to the barrel 102 along the longitudinal axis “X.” in a distal, extended
direction and in a proximal, retracted direction opposite the distal direction as further discussed
below.

[0054] Fig. 6 shows guide tracks 14 formed in the sleeve 12. In some embodiments, a pair
of guide tracks 14 are formed in the inner surface of the sleeve 12. Each guide track 14 may be
formed in opposite sides of sleeve 12 (i.e., diametrically opposed), for example. The guide track
14 has a first track segment T; beginning with a first catch 58 and a second track segment T,
contiguous with the first track segment T, and ending with a second catch 60.

[0055] Figs. 11-13 show a multi-part collar 16 disposed in the sleeve 12. In one
embodiment, the multi-part collar 16 includes an inner collar 18 fixedly connectable to the hub
106 and an outer collar 20 rotatably attached to the inner collar 18 about a rotational axis, but
the multi-part collar 16 may include additional collars. A guide pin 22 extending radially
outwardly from the outer collar 20 slideably engages the guide track 14. In some embodiments,
a pair of guide pins 22 engage corresponding guide tracks 14 in the sleeve 12. In some

embodiments more than two collars may be used.
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[0056] The outer collar 20, including guide pins 22, may be composed of a polymeric or
metallic material, for example, a rigid polymer such as acrylic butyl styrene. Moreover, the
outer collar 20, including guide pins 22, may be of unitary, i.e., monolithic, construction. The
outer collar 20 may include one or more regions 23 which have at least one radially expandable
and automatically compressible section. This region/section can be shaped like a bellows of an
accordion or could have a spring-like shape. The at least one section 23 extends
circumferentially and has a plurality of thin walls with memory, which snake back and forth
circumferentially around the outer collar 20. The thin walls may pivot and/or flex as living
hinges and collectively deform to permit the accordion regions 23 to act as a spring, i.e.,
compress or expand in a direction other than the direction of the rotational axis and/or pivot
away from or toward the rotational axis. In an embodiment, the outer collar 20 has two
diametrically opposed accordion regions 23, which permit the guide pins 22 to move at least
radially toward and away from one another. During assembly, compression may be applied to
the outer collar 20 moving the guide pins 22 toward one another to allow them to be positioned
at and engage the corresponding guide tracks 14. For example, the sleeve 12 may define a
proximal opening having an inner radius less than the length of each of the guide pins 22
extending from the outer collar 20 while the outer collar 20 is uncompressed. During
compression, the guide pins 22 are moved to a position where they do not extend beyond the
inner radius to allow them to be inserted into the sleeve 12. After the guide pins 22 have
engaged the corresponding guide tracks 14, the applied compression may be removed, causing
the accordion regions 23 and the guide pins 22 to return or substantially return to their
previously uncompressed positions.

[0057] A torqueable compression spring 24 extends between the outer collar 20 and the
sleeve 12. Fig. 7 illustrates the compression spring 24 according to an embodiment. The
torqueable compression spring 24 biases the sleeve 12 in a distal direction and also biases the
outer collar 20 in rotation relative to the sleeve 12. In some embodiments, the torqueable
compression spring 24 has a distal end 24a with a distally-extending leg 26 disposed in a sleeve
receptacle 28 (Fig. 10) in the distal end 12a of the sleeve 12 and a proximal end 24b with a
proximally-extending leg 30 disposed in an outer collar receptacle 32 (Fig. 14) in the outer
collar 20. In an embodiment, a pair of diametrically opposed outer collar receptacles 32 are
formed in the outer collar 20, either one of which may receive the proximally-extending leg 30.
By having two outer collar receptacles 32 configured to receive the proximally-extending leg

30, ease of assembly may be improved and assembly time may be otherwise reduced.
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[0058] Figs. 13 and 14 show the inner collar 18 and the outer collar 20. The inner collar 18
has a generally cylindrically-shaped base 34 with an inner-collar bore 36 therethrough. A distal
end 34a of the inner-collar base 34 forms a radially outwardly-extending, distally-facing annular
surface 38. A plurality of radially-disposed, circumferentially-spaced elastically deflectable,
i.e., expandable and contractible, members 40 protrude distally from the annular surface 38. In
addition, a half-toroidal ring 39 extends distally from the annular surface 38 at a radially outer
position with respect to the deflectable members 40. A channel 50 formed in the distal end of
each deflectable member 40 collectively forms a circular channel 52 circumscribing deflectable
members 40. Each deflectable member 40 is sufficiently compliant to allow passage of the
distal end 106a of the hub 106 through the inner-collar bore 36 and to fixedly attach the inner
collar 18 to the radially outwardly-facing distal-hub surface 110 by a radially inwardly-directed
force applied by each deflectable member 40 to the radially outwardly-facing distal-hub surface
110. A plurality of radially-disposed, circumferentially-spaced-apart legs 42 protrude
proximally from the inner collar base 34. When the inner collar 18 is fixedly attached to the hub
106, the distal end of each deflectable member 40 abuts the proximally-facing distal-hub annular
shoulder 108 and a proximal end of each circumferentially-spaced-apart leg 42 abuts the barrel
shoulder 104.

[0059] In some embodiments of the inner collar 18, at least one cut-out 56 is provided
between the circumferentially-spaced-apart legs 42 allowing inspection of contents inside the
barrel 102.

[0060] In some embodiments of the injection device 100, the radially outwardly-facing
distal-hub surface 110 has a taper. For such embodiments, the opposed radially inwardly-facing
surface 44 of the distal end of each deflectable member 40 may have a corresponding taper.
[0061] The outer collar 20 has an outer collar bore 46 with a radially inwardly-extending
outer collar ring 48 that is received and freely rotatably retained in the circular channel 52
circumscribing the deflectable members 40. In an embodiment, the axial height of the outer
collar ring 48 is less than the axial height defined by the inside of the circular channel 52. The
proximal surface of the outer collar 20 defines an arc-shaped channel 31 sufficiently sized to
receive the half-toroidal ring 39 from inner collar 18 when the outer collar 20 is attached to the
inner collar 18. In an embodiment, the radius of curvature of the arc-shaped channel 31 is larger
than the radius of curvature for the half-toroidal ring 39.

[0062] The outer collar 20 is sufficiently compliant and sized to allow passage of the

deflectable members 40 through the outer collar bore 46 and insertion of the outer collar ring 48
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in the circular channel 52 and to return to an initial outer collar configuration in which the outer
collar 20 is freely rotatable in only one degree of freedom relative to the inner collar 18. The
outer collar 20 may be attached to the sleeve 12 before the outer collar 20 is attached to the
inner collar 18. Thus, the outer collar 20 and the sleeve 12 may be positioned together onto the
inner collar 18. After the outer collar 20 has been attached to the inner collar 18, the accordion
regions 23 may help permit the deflectable members 40 to flex or expand radially outward when
the hub 106 passes through the inner collar bore 36. Thus, as a single subassembly, the safety
system 10 may be assembled onto the injection device 100.

[0063] Fig. 6 shows the sleeve 12 with guide tracks 14. When the inner collar 18 is attached
to the hub 106 and the guide pin 22 extending radially outwardly from the outer collar 20 is
positioned in the first catch 58 of the first track segment T, the needle safety system 10 is in a
pre-injection position in which the needle 112 is at least partially enclosed in the sleeve 12.
When the guide pin 22 is moved out of the first catch 58 to the distal end 12a of the first track
segment T, the needle safety system 10 is in a full-insertion position exposing the needle 112.
When the guide pin 22 is moved along the second track segment T, to the second catch 60, the
needle 112 is entirely enclosed in the sleeve 12 and the guide pin 22 is locked in the second
catch 60 by the rotational bias of the torqueable compression spring 24 toward the second catch
60.

[0064] Figs. 11 and 12 show the needle safety system 10 engaged with a syringe 100 with
the sleeve 12 of the needle safety system 10 removed. A generally cylindrical removable needle
shield 62 may be used with the needle safety system 10 to protect the needle 112. The needle
shield 62 may be rigid or comprised of rubber and is inserted over the needle 112 through the
opening of the cap 66 and is usually covered with a button or closure 64 at the distal end of the
needle shield 62 and cap 66. The needle shield 62 is configured and sized to fit in the sleeve 12
and in the base of the cap 66 and also is attached to the cap 66. The cap 66 is releasably
retained by a radially outwardly extending protrusion 68 in the sleeve 12 insertable in a slot 70
in the cap 66. Prior to an injection, the needle shield 62 may be removed from the needle 112
by grasping the cap 66 and removing the cap 66 thereby removing the needle shield 62.

[0065] In some embodiments, the assembled needle safety system 10 is assembled with an
injection device 100, e.g., a syringe, by aligning both concentrically and applying a compression
force in a linear direction to the system 10 and the syringe 100 together. The compression force
may be applied by a force to at least one of the closure 64 and the flange of the syringe 100.
The assembled needle safety system 10 and syringe 100 may then be packaged into nesting trays

11



10

15

WO 2019/033092 PCT/US2018/046468

(not shown), e.g., one-hundred per tray. The nesting trays, having the respective assembled
needle safety systems 10 and syringes 100 loaded therein, may then be delivered to an automatic
syringe filling system having the filling lines, wherein a substance, e.g., a medicament, drug or
other injectable medicine, is filled in the syringes 100 and respective plungers (not shown) are
inserted into the syringes 100. Alternatively, the assembled needle safety systems 10 may be
inserted in the nesting trays the nesting trays with the needle safety systems 100 loaded therein
delivered to the automatic syringe filling system. Syringes 100 may then be assembled to the
needle safety systems 10, respectively, held in the nesting trays. The syringes 100 may then be
filled with the substance and the plungers thereafter inserted into the syringes 100.

[0066] The foregoing detailed description of the disclosure has been disclosed with
reference to specific embodiments. However, the disclosure is not intended to be exhaustive or
to limit the disclosure to the precise forms disclosed. Those skilled in the art will appreciate that
changes could be made to the embodiments described above without departing from the broad
inventive concept thereof. Therefore, the disclosure is intended to cover modifications within

the spirit and scope of the present disclosure as defined by the appended claims.
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CLAIMS
We claim:
1. A needle safety system for a syringe, the needle safety system comprising:
a sleeve;

a guide track formed in the sleeve; and

at least one collar disposed in the sleeve, the collar comprising:

an inner collar portion configured to fixedly attach to a hub of a syringe;

an outer collar portion rotatably attached to the inner collar portion and having at least
one guide pin extending radially from the outer collar portion; and

wherein the guide pin is configured to slide within the guide track; and

a spring extending between the outer collar portion and the sleeve, the spring biasing the
sleeve in a distal direction and also biasing the outer collar portion in rotation relative to the

sleeve.

2. The needle safety system according to claim 1, wherein the inner collar portion
comprises:

a generally cylindrically-shaped base having an inner-collar bore therethrough;

a radially outwardly-extending, distally-facing annular surface at a distal end of the inner
collar base;

a plurality of radially-disposed, circumferentially-spaced, and compliant deflectable
members protruding distally from the annular surface, each deflectable member configured to
allow passage of a distal end of a hub of a syringe through the inner-collar bore and to apply a
radially inwardly-directed force to a radially outwardly facing distal-hub surface of the syringe,
thereby fixedly attaching the inner collar portion to the radially outwardly facing distal-hub
surface of the syringe; and

a plurality of radially-disposed, circumferentially-spaced-apart legs protruding
proximally,

wherein a distal end of each deflectable member abuts a proximally-facing distal-hub
annular shoulder of the syringe and a proximal end of each circumferentially-spaced-apart leg
abuts a barrel shoulder of the syringe when the inner collar portion is fixedly attached to a hub

of the syringe.
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3. The needle safety system according to claim 2, wherein at least one cut-out is
provided between the circumferentially-spaced-apart legs allowing inspection of contents inside

a barrel of a syringe.

4. The needle safety system according to claim 3, wherein an opposed radially
inwardly-facing surface of the distal end of each deflectable member has a taper corresponding

to a radially outwardly-facing distal-hub surface of a syringe.

5. The needle safety system according to claim 2, wherein the outer collar portion
has an outer collar bore with a radially inwardly-extending outer collar ring and a channel
formed in the distal end of each deflectable member collectively forms a circular channel in the
radially outwardly-facing surface of the inner collar portion, the circular channel configured to

receive and retain freely rotatable therein the radially inwardly-extending outer collar ring.

6. The needle safety system according to claim 5, wherein the outer collar portion is
sufficiently compliant and sized to allow passage of the deflectable members through the outer
collar bore, and insertion of the outer collar ring in the circular channel and to return to an initial
outer collar configuration in which the outer collar portion is freely rotatable in only one degree

of freedom relative to the inner collar portion.

7. The needle safety system according to claim 1, wherein the guide track has a first
track segment beginning with a first catch, and a second track segment contiguous with the first
track segment and ending with a second catch, and

when the inner collar portion is attached to a hub of a syringe, and the guide pin is
positioned in the first catch, the needle safety system is in a pre-injection position,

when the guide pin is moved out of the first catch to the distal end of the first track
segment, the needle safety system is in a full-insertion position exposing a needle of a syringe,
and

when the guide pin is moved along the second track segment to the second catch a
needle of a syringe is entirely enclosed in the sleeve and the guide pin is locked therein by the

rotational bias of the spring toward the second catch.
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8. The needle safety system according to claim 1, wherein the spring has a distal
end with a distally extending leg disposed in a sleeve receptacle in the distal end of the sleeve
and a proximal end with a proximally extending leg disposed in an outer collar receptacle in the

outer collar portion.

9. A needle safety system for a syringe, the needle safety system comprising:

a sleeve configured to partially enclose a needle of a syringe;

a collar disposed in the sleeve, the collar comprising:

an inner collar portion configured to attach to a hub of a syringe, the inner collar portion
having a generally cylindrically-shaped base with an inner-collar bore therethrough,

an outer collar portion attached to the sleeve and rotatably attached to the inner collar
portion, the outer collar portion being of unitary construction and having at least one accordion
region which is radially compressible and expandable, the outer collar portion further having an
outer collar bore with a radially inwardly-extending outer collar ring;

wherein the inner collar portion defines a circular channel configured to receive and

retain freely rotatable therein the radially inwardly-extending outer collar ring.

10. The needle safety system according to claim 9, wherein a distal end of the inner-
collar base forms a radially outwardly-extending, distally-facing annular surface, the inner collar
portion further having a plurality of radially-disposed, circumferentially-spaced deflectable
members protruding distally from the annular surface, each deflectable member sufficiently
compliant to allow passage of a distal end of a hub of a syringe through the inner-collar bore and
to fixedly attach the inner collar portion to a radially outwardly facing distal-hub surface of a
syringe by a radially inwardly-directed force applied by each flexible finger to a radially
outwardly-facing distal-hub surface of a syringe; and

wherein the distal end of each deflectable member collectively forms the circular

channel.

11. The needle safety system according to claim 9, further comprising a first guide
pin extending radially outward from the outer collar portion and unitarily formed therewith, the
guide pin configured to slide within a first guide track formed in the sleeve;

wherein the sleeve defines a proximal opening having an inner radius and the first guide

pin extends radially beyond the inner radius.
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12. The needle safety system according to claim 11, further comprising a second
guide pin extending radially outward from the outer collar portion beyond the inner radius and
unitarily formed therewith, the second guide pin slideably engaging a second guide track formed

in the sleeve.

13.  The needle safety system according to claim 11, wherein the accordion region is
radially compressible such that the first guide pin is moved radially inward to a position not

extending beyond the inner radius.

14. The needle safety system according to claim 10, wherein the accordion region is
radially expandable to allow passage of a distal end of a hub of a syringe through the inner-

collar bore while the outer collar portion is rotatably attached to the inner collar portion.

15. The needle safety system according to claim 14, further comprising a first guide
pin extending radially outward from the outer collar portion and unitarily formed therewith, the
guide pin slideably engaging a first guide track formed in the sleeve;

wherein the sleeve defines a proximal opening having an inner radius and the first guide

pin extends radially beyond the inner radius.

16. The needle safety system according to claim 15, further comprising a second
guide pin extending radially outward from the outer collar portion beyond the inner radius and
unitarily formed therewith, the second guide pin slideably engaging a second guide track formed

in the sleeve.

17.  The needle safety system according to claim 15, wherein the accordion region is
radially compressible such that the first guide pin is moved radially inward to a position not

extending beyond the inner radius.

18. A method of assembling a needle safety system for a syringe, the method
comprising:
inserting an outer collar portion into a sleeve and attaching the outer collar portion

thereto, the outer collar portion being of unitary construction and having at least one accordion
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region which is radially compressible and expandable, the outer collar portion further having an
outer collar bore with a radially inwardly-extending outer collar ring;

inserting an inner collar portion into the outer collar portion, the inner collar portion
having a generally cylindrically-shaped base with an inner-collar bore therethrough, the inner
collar portion defining a circular channel, whereby the circular channel retains freely rotatable
therein the radially inwardly-extending outer collar ring; and

inserting and fixedly attaching the inner collar portion, with the radially inwardly-

extending outer collar ring retained therein, onto the distal end of a hub of a syringe.

19. The method according to claim 18, further comprising radially compressing the
accordion region and inserting a guide pin, extending radially outward from the outer collar
portion and unitarily formed therewith, into a guide track formed in the sleeve;

wherein the sleeve defines a proximal opening having an inner radius and before

compressing the accordion region, the guide pin extends radially beyond the inner radius.

20.  The method according to claim 18, wherein a distal end of the inner-collar base
forms a radially outwardly-extending, distally-facing annular surface, the inner collar portion
further having a plurality of radially-disposed, circumferentially-spaced deflectable members
protruding distally from the annular surface; and

radially expanding together, the accordion region and deflectable members, while the
inner collar portion, with radially inwardly-extending outer collar ring retained therein, is

inserted onto a distal end of a hub of a syringe.

21. A syringe assembly comprising the needle safety system of claim 1 and a
syringe.

22. A method of assembling a syringe assembly according to claim 21, the method
comprising:

placing the needle safety system in a nesting tray;
placing the nesting tray with the needle safety system into an automatic syringe filling
system;

inserting syringes down into needle safety systems held in the nesting tray.
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23. A method of filling the syringe assembly according to claim 22, the method
comprising:
filling the syringes held in the nesting tray with an injectable medicine; and

inserting a plunger with a plunger rod into the syringes.

18



WO 2019/033092 PCT/US2018/046468
175




WO 2019/033092 PCT/US2018/046468
215

Fig. 7



WO 2019/033092 PCT/US2018/046468
3/5




Fig. 13




WO 2019/033092 PCT/US2018/046468
55

~ Fig. 14




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2018/046468

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61M5/32
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

A61IM

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

figures 16-27
paragraphs [0074] - [0097]

9 July 2015 (2015-07-09)
the whole document

6 October 2016 (2016-10-06)
figures 1-12

REGENSBURG GMBH [DE])
29 December 2016 (2016-12-29)
figures 1-5

X US 2015/246182 Al (EVANS CHRISTOPHER [US] 1-23
ET AL) 3 September 2015 (2015-09-03)

A US 2015/190586 Al (TAKEMOTO MASAFUMI [JP]) 1-23

A WO 2016/158627 Al (TERUMO CORP [JP]) 1-23

A DE 10 2015 110343 Al (GERRESHEIMER 1-23

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

24 October 2018

Date of mailing of the international search report

27/11/2018

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Lopez Garcia, Monica

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2018/046468
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2015246182 Al 03-09-2015  NONE

US 2015190586 Al 09-07-2015 CN 104619366 A 13-05-2015
CN 107261263 A 20-10-2017
EP 3034118 Al 22-06-2016
JP 6010220 B2 19-10-2016
JP 6204553 B2 27-09-2017
JP 2017012798 A 19-01-2017
JP W02015022787 Al 02-03-2017
US 2015190586 Al 09-07-2015
US 2018214639 Al 02-08-2018
WO 2015022787 Al 19-02-2015

WO 2016158627 Al 06-10-2016 AU 2016240594 Al 12-10-2017
EP 3278830 Al 07-02-2018
JP W02016158627 Al 25-01-2018
US 2018021524 Al 25-01-2018
WO 2016158627 Al 06-10-2016

DE 102015110343 Al 29-12-2016 CN 107635608 A 26-01-2018
DE 102015110343 Al 29-12-2016
EP 3313482 Al 02-05-2018
JP 2018518250 A 12-07-2018
US 2018126091 Al 10-05-2018
WO 2016206862 Al 29-12-2016

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - wo-search-report
	Page 26 - wo-search-report

