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An assembly for an auto injector device, the assembly including a syringe support for supporting a syringe by limiting forward axial

movement of the syringe relative to the syringe support,

and a guard element attachable to the syringe support by an attachment so

that the guard element is axially restrained both axially forwardly and axially rearwardly relative to the syringe support by the
attachment. Forwardly directed axial loads received by the guard element are transmitted to the syringe support via the attachment.
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(57) Abstract: An assembly for an auto injector device, the assembly including a syringe support for supporting a syringe by limit-
ing forward axial movement of the syringe relative to the syringe support, and a guard element attachable to the syringe support by
an attachment so that the guard element is axially restrained both axially forwardly and axially rearwardly relative to the syringe sup -
O port by the attachment. Forwardly directed axial loads received by the guard element are transmitted to the syringe support via the at-
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Assembly for an Autoinjector Device

[0001] This invention relates to an assembly for an autoinjector device, and in particular, to an
assembly for an autoinjector device that reduces the risk of syringe damage during use of the

autoinjector device.

BACKGROUND

[0002] Typically, pre-filled syringes supplied by pharmaceutical companies are made from
glass or similarly hard but brittle materials. Many such pre-filled syringes are manufactured to a
recognized industry “standard” and are used in autoinjector devices for delivery of the pre-filled
medicament. An example of an autoinjector device employing such a standard pre-filled
syringe is described in WO-A-2007/083115 (The Medical House plc) where, within the device, a
drive element acts on the flange of the syringe to advance it axially forwardly to insert the

needle of the syringe into an injection site.

[0003] WO-A-2011/070346 (The Medical House Lid) describes a syringe flange protector in
the form of a spacer element that seeks to reduce the drive load applied to the syringe flange

by redirecting it radially inwardly towards the main barrel of the syringe.

[0004] There remains a need to further minimize the risk of syringe breakage in autoinjector
devices, since any breakage may lead to jamming of the device and, ultimately, failure to

deliver the dose of medicament with potentially fatal consequences.

[0005] The present invention therefore seeks to minimize the risk of syringe breakage in

autoinjector devices.

BRIEF SUMMARY OF THE DISCLOSURE
[0006] In accordance with a first aspect of the present invention there is provided an

assembly for an autoinjector device, the assembly including:

a syringe support for supporting a syringe by limiting forward axial
movement of the syringe relative to the syringe support; and

a guard element attachable to the syringe support by an attachment so
that the guard element is axially restrained both axially forwardly and axially
rearwardly relative to the syringe support by the attachment;

wherein forwardly directed axial loads received by the guard element are
transmitted to the syringe support via the attachment.

[0007] Thus, the guard element is attachable to the syringe support such that, when attached,
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relative axial movement between the guard element and the syringe support is limited by the

attachment. The very same attachment(s) that limiis relative axial movement is responsible for
transferring load applied o the guard element to the syringe support. A syringe that may be
installed in the syringe support (prior to attachment of the guard element) will not experience
any loading that is applied to the rear of the guard element, since the guard element acts as a
loading “bridge” that transmits load from a driving member to the syringe support without
applying axial loading to the syringe. In certain embodiments, the guard element is attachable

{o a rear end of the syringe suppori.

[0008] The attachment may include first abutment features on the syringe support and second
abuiment features on the guard element, and forward axial movement of the guard element
relative to the syringe support is limited by the abutment of the first and second abutment
features. Said second abutment features of said guard element may include a plurality of
axially forwardly exiending legs, and said first abutment features of said syringe support may
include an external flange, and forward axial movement of the guard element relative 1o the
syringe support may be limited by abutment of said plurality of axially forwardly extending legs
against said external flange. Said plurality of axially forwardly extending legs may form part of
at least a pair of clasps, where each clasp includes a pair of said axially forwardly extending
legs and a front cross beam extending circumferentially to connect the iwo legs of each pair of
axially forwardly extending legs. Each of said front cross beams may form the axially

forwardmost portion of each respective clasp.

[0009] An axially forwardly facing surface of each front cross beam may be tapered, the axially
forwardly facing surface extending axially rearwardly in a radially outward direction, and an
axially rearwardly facing surface of said external flange is also tapered in at least parts, the
axially rearwardly facing surface of said paris extending axially rearwardly in a radially ouiward
direction so as to be complementary to the axially forwardly facing surface of each front cross

beam.

[0010] The attachment may include third abutment features on the syringe support and fourth
abutment features on the guard element and rearward axial movement of the guard element
relative to the syringe support is limited by the abutment of the third and fourth abutment

features.

[0011] Said third abuiment features of said syringe suppori may include outwardly radially
extending elbows and said fourth abutment features of said guard element include said front
cross beams and rearward axial movement of the guard element relative o the syringe support
is limited by the abutment of the elbows against said front cross beams. Axially rearwardly

extending legs may extend from said elbows.

[0012] Said front cross beams may have a recessed portion for facilitating assembly of the

Date Regue/Date Received 2021-05-14
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front cross beams over the axially rearwardly extending legs of said syringe support.

[0013] Said clasps may each include a second cross beam that exiends circumferentially to
connect the two legs of each pair of axially forwardly exiending legs, each second cross beam

being axially rearward and axially spaced from the respective front cross beam.

[0014] The attachment may include hooks on the syringe support that are configured fo latch
onto the guard element and limit rearward axial movement of the guard element relative to the
syringe support. Each of said hooks may be disposed on an axially rearwardly extending leg of
said syringe support.

[0015] The legs of each of said pair of axially forwardly exiending legs of each clasp may be
circumferentially spaced 1o receive one of said axially rearwardly extending legs of said syringe
support. Said front cross beams may have a recessed portion for facilitating assembly of the
front cross beams over the axially rearwardly extending legs of said syringe support.

[0016] The guard element may define an axially rearward surface for receiving an axial drive
(for causing movement of the syringe support, for example). In certain embodiments, the axially

rearward surface for receiving axial drive is an axially rearward surface of a flange.

[0017] Said guard element may define a central bore exiending in an axial direction and the
flange may extend radially outwardly from the bore. The axially rearward facing surface of the
flange may slope axially forwardly along radial directions away from said bore. Said axially
rearward facing surface of said flange may correspond to part of the surface of a conic frustum.

[0018] Said guard element may further comprise locating features for co-axially aligning the
guard element with the rear end of a syringe. Said locating features may comprise an axially
forwardly extending spigot extending from the axially forwardly facing surface of the flange, the

spigot defining part of said bore.

[0019] The guard element may be assembled on said syringe support. The assembly may
further comprise a syringe supported by said syringe support, wherein at least part of said guard
element is axially rearward of at least part of said syringe. Said syringe may comprise a barrel
having an outlet at a forward end, a needle fluidly connected to said ouilet, an open rear end, a
plunger element moveable within said barrel, a plunger rod connected to said plunger element
for moving said plunger element within said barrel, and a rear syringe flange extending radially

ouiwardly from a rear end of the barrel.

[0020] An axially forwardly facing side of the guard element may be shaped so as o be
complementary to the profile of the rear syringe flange.

[0021] The spigot may be shaped so as {o be complementary to the profile of the open rear
end of the barrel.

Date Regue/Date Received 2021-05-14
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[0022] Axially rearward movement of the syringe received in the syringe support may be

constrained by the guard element. In certain embodiments, some limited axial movement of the
syringe in the syringe support may be permitted. In other embodimentis, substantially no axial
movement of the syringe in the syringe support is permitted due to the presence of the guard

element.

[0023] The syringe may contain a liquid drug formulation, and, in particular embodiments, the
barrel of said syringe has a volume corresponding to a single dose of said liquid drug
formulation. Said liquid drug formulation may be arranged for rest at from 2-8°C and for injected
delivery at from 18-30°C. The liquid drug formulation may have a viscosity of less than 120
mPa.s at a delivery temperature of 20°C. The liquid drug formulation may comprise an agueous
formulation of a therapeutic biologic type drug. Said biologic type drug may comprise an
immunoglobulin or a fragment thereof. Said biologic type drug may comprise a PEGylated or
mPEGylated antibody fragment. Said aqueous formulation may comprise additional formulation
component selected from the group consisting of buffers, NaCl, and pH modifiers. The
concentration of the drug in the liquid drug formulation may be greater than 100mg/ml.

[0024] In accordance with a second aspect of the present invention, there is provided an

autoinjector device including the assembly according to the first aspect of the present invention.

[0025] In accordance with a third aspect of the present invention, there is provided a guard
element for use with a syringe and configured o be positioned at least partly rearwardly of a
flange of the syringe, the guard element defining a central bore extending in an axial direction
and having a flange around the bore extending radially outwardly, where the flange has an
axially forwardly facing surface and an axially rearward facing surface, and the axially rearward
facing surface slopes axially forwardly along radial directions away from said bore and is

configured for receiving axial drive.

[0026] The guard element may further comprise locating features for locating the guard
element on the rear end of a syringe. Said locating features may comprise an axially forwardly
extending spigot extending from the axially forwardly facing surface of the flange, the spigot
defining part of said bore. Said axially rearward facing surface of said flange may correspond to
part of the surface of a conic frustum. The guard element may further comprise a plurality of
axially forwardly extending legs. Said plurality of axially forwardly extending legs may form part
of at least a pair of clasps, where each clasp includes a pair of said axially forwardly extending
legs and a front cross beam extending circumferentially to connect the iwo legs of each pair of
axially forwardly exiending legs. Each of said front cross beams may form the axially
forwardmost portion of each respective clasp. An axially forwardly facing surface of each front
cross beam may be tapered, the axially forwardly facing surface extending axially rearwardly in
a radially ouiward direction. Said front cross beams may have a recessed portion for facilitating

Date Regue/Date Received 2021-05-14
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assembly of said guard assembly on a syringe support. Said clasps may each include a second

cross beam that extends circumferentially o connect the two legs of each pair of axially

forwardly extending legs and is axially rearward and axially spaced from said front cross beam.

[0027] In accordance with a fourth aspect of the present invention, there is provided an
assembly including a guard element according to the third aspect of the present invention, and
a syringe. Said syringe may comprise a barrel having an outlet at a forward end, a needle
fluidly connected to said outlet, an open rear end, a plunger element moveable within said
barrel, a plunger rod connected to said plunger element for moving said plunger element within
said barrel, and a rear syringe flange extending radially outwardly from a rear end of the barrel.

[0028] An axially forwardly facing side of the guard element may be shaped so as o be
complementary to the profile of the rear syringe flange.

[0029] The spigot may be shaped so as {o be complementary to the profile of the open rear
end of the barrel.

[0030] The syringe may contain a liquid drug formulation, and, in particular embodiments, the
barrel of said syringe has a volume corresponding to a single dose of said liquid drug
formulation. Said liquid drug formulation may be arranged for rest at from 2-8°C and for injected
delivery at from 18-30°C. The liquid drug formulation may have a viscosity of less than 120
mPa.s at a delivery temperature of 20°C. The liquid drug formulation may comprise an agueous
formulation of a therapeutic biologic type drug. Said biologic type drug may comprise an
immunoglobulin or a fragment thereof. Said biologic type drug may comprise a PEGylated or
mPEGylated antibody fragment. Said aqueous formulation may comprise additional formulation
component selected from the group consisting of buffers, NaCl, and pH modifiers. The
concentration of the drug in the liquid drug formulation may be greater than 100mg/ml.

[0031] In accordance with a fifth aspect of the present invention, there is provided an
autoinjector device including the assembly of the fourth aspect of the present invention.

[0032] In accordance with a sixth aspect of the present invention, there is provided a syringe
support for supporting a syringe by limiting forward axial movement of the syringe relative to the
syringe support, the syringe support having an external flange and hooks, each hook being
disposed on an axially rearwardly extending leg of said syringe support.

[0033] In accordance with a seventh aspect of the present invention, there is provided a
syringe support for supporting a syringe by limiting forward axial movement of the syringe
relative to the syringe support, the syringe support having an exiernal flange and outwardly

Date Regue/Date Received 2021-05-14
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radially extending elbows axially rearward of the external flange.

[0034] The syringe support of the sixth or seventh aspects of the present invention may

further comprise at least one radially inward projection for supporting a syringe thereon.

BRIEF DESCRIPTION OF THE DRAWINGS
[0035] Embodiments of the invention are further described hereinafter with reference to the

accompanying drawings, in which:

Figure 1A is a cross-sectional view of an assembly according to an embodiment of the
present invention with a syringe installed, Figures 1B and 1C each show a side view of the
assembly of Figure 1A where assembly of Figure 1C is rotated 90° relative to the assembly of
Figure 1B;

Figure 2A shows an unassembled assembly in accordance with an alternative
embodiment of the present invention, and Figure 2B shows a side view of the assembly of
Figure 2A assembled with a syringe installed;

Figure 3A shows an unassembled assembly in accordance with a further alternative
embodiment of the present invention, and Figure 3B shows a side view of the assembly of
Figure 3A assembled with a syringe installed;

Figure 4 shows a section view of an assembly according to an embodiment of the
present invention with a syringe installed and a driving element engaging with the assembly;
and

Figure 5 shows an autoinjector device according to an embodiment of the present

invention.

DETAILED DESCRIPTION

[0036] Figure 1A is a cross-sectional view of an assembly 10 according to an embodiment of
the present invention. Figures 1B and 1C each show a side view of the assembly of Figure 1A
where the assembly of Figure 1C is rotated 90° relative to the assembly of Figure 1B. The
assembly 10 includes a syringe support 20 and a guard element 40. |n the arrangement shown
in Figure 1A, a syringe 60 is installed within the assembly 10. The syringe support 20 supports
the syringe 60 so that axial movement of the syringe support 20 results in axial movement of
the syringe 60 therein such as during forward axial movement of the syringe support 20 and
syringe 60 from a pre-use position to an injection position within an autoinjector device. The
syringe support 20 may therefore be considered to be a syringe carrier. The arrows labeled A
and B in the Figures indicate the “axial” directions where A represents the forward axial

direction (i.e. towards the injection site) and B represents the rearward axial direction (i.e. away



10

15

20

25

30

35

CA 02919195 2016-01-22

WO 2015/015230 PCT/GB2014/052387

7
from the injection site). Other directions and orientations referred to throughout this application

(for example, radial and circumferential) are relative to the axial directions A, B. The directions
A and B may be considered to be parallel to a “longitudinal direction” of the assembly of the
present invention, or indeed any larger device incorporating the assembly, or any components

of the assembly.

[0037] In preferable embodiments, the syringe support 20 supports the syringe 60 at a
forward end of the syringe 60, for example on an internal flange of the syringe support 20. In
particularly preferable embodiments, the syringe support 20 includes some or all of the features
of the syringe support means described in WO-A-2007/083115. However, in alternative
embodiments within the scope of the present invention, the syringe 60 may be supported by the

syringe support 20 at points of the syringe 60 other than its forward end.

[0038] The syringe 60 may be a standard prefilled syringe and includes a barrel 62 having a
rear syringe flange 64 and a stopper 66 disposed within the barrel and moveable therein.
Typically, in use, the stopper 66 is moved by a plunger rod (not shown) or similar element, to
pressurize fluid contained in the barrel 62 and expel it from an open front end of the syringe 60.
The syringe 60 may include a needle (not shown) at its forward end for penetrating an injection

site and facilitating the expulsion of fluid form the barrel 62.

[0039] The guard element 40 is a separate component relative to the syringe support 20 and
is attachable to a rear end of the syringe support 20. The attachability of the guard element 40
permits the syringe 60 to be inserted into the syringe support 20 prior to the attachment of the
guard element 40. An integral guard element 40 and syringe support 60 would not permit the
insertion of the syringe 60 without sacrificing features that give rise to the benefits associated

with the present invention.

[0040] As shown in Figures 1A to 1C, the syringe support 20 is generally tubular and has an
external flange 22 towards its rear end that acts as an abutment element which the guard
element 40 abuts against to prevent further forward axial movement of the guard element 40
relative to the syringe support 20. The external flange 22 has a rearwardly facing undercut
section 22a for engaging with the guard element 40 and minimizing the risk of inadvertent
movement of the guard element 40 relative to the syringe support 20.

[0041] A main body 20a of the syringe support 20 has an internal diameter that is larger than
the external diameter of the syringe barrel 62 such that the syringe 60 may be inserted into the
syringe support 20 during assembly. In preferable embodiments, the annular space between
the main body 20a of the syringe support 20 and the syringe barrel 62 (when installed) is small
so as to minimize radial movement of the syringe 60 within the syringe support 20 thereby

reducing the risk of syringe 60 breakage. The internal diameter of the main body 20a of the



10

15

20

25

30

35

CA 02919195 2016-01-22

WO 2015/015230 PCT/GB2014/052387

8
syringe support 20 is smaller than the outer diameter of the rear syringe flange 64 of the

syringe 60 so that the rear syringe flange 64 cannot pass into the main body 20a. In preferable
embodiments, the syringe 60 is supported in the syringe support 20 (e.g. by an abutment) such
that forward axial movement of the syringe 60 is limited relative to the syringe support 20 to a
degree where it would not be possible for the rear syringe flange 64 to enter the main body 20a
in any event. Similarly, axially rearward movement of the syringe within the syringe support is

constrained by the guard element.

[0042] The external flange 22 of the syringe support 20 is located close to the rear end of the

main body 20a, however it is not at the actual rear end but axially spaced therefrom.

[0043] The syringe support 20 has a pair of rearwardly axially extending legs 24 extending
from the rear end of the main body 20a axially rearward of the external flange 22. Each of the
pair of legs 24 is diametrically opposite the other of the pair and each extends from the main
body 20a via an elbow 24a that extends radially outwardly. Due to the elbows 24a, the internal
diameter of the legs 24 (when considered as a pair) is greater than the internal diameter of the
main body 20a. The internal diameter of the legs 24 is preferably similar to the outer diameter
of the rear syringe flange 64 of the syringe 60 such that the rear flange 60 may be
accommodated between the legs 24 but there is minimal space between the legs 24 and the
rear syringe flange 64. Additionally, in the non-limiting preferable embodiment shown in
Figures 1A to 1C, the outer diameter of the legs 24 (when considered as a pair) is substantially
the same as the outer diameter of the external flange 22. The legs 24 each have a hook 24b
that extends both radially inwardly and axially forwardly so as to be capable of engaging with
the guard element 40 and preventing rearward axial movement of the guard element 40 relative
to the syringe support 20 (as described in more detail below). In the embodiment shown in
Figures 1A to 1C, the hooks 24b are disposed at the extreme rear end of the legs 24, although

in alternative embodiments, this need not necessarily be the case.

[0044] In the preferable embodiment shown in the Figures, the guard element 40 has a
conical or otherwise sloped rear surface 42 around a central bore 44. |n particular, the rear
surface 42 of the guard element slopes axially forwardly along an outwardly radial direction
from the edge of the bore 44. The guard element 40 has an axially forwardly extending spigot
45 that is centrally located and has an outer diameter suitable for locating in and forming a
close fit with the inside of the barrel 62 of the syringe 60. An axially forwardly facing side of the
guard element 40 is shaped so as to be complementary to the profile of the syringe flange 64.
Similarly, the spigot 45 is shaped so as to be complementary to the profile of the barrel 62 in
which it fits. Such complementary features improve the fit of the guard element 40 against the
syringe 60. The spigot 45 forms a step on the axially forwardly facing side of the guard element

40 so that a surface of the guard element 40 extends radially beyond the bore 44 and prevents
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the entire guard element 40 from entering the inside of the barrel 62.

[0045] The guard element 40 extends radially beyond the rear syringe flange 64 and has an
axially forwardly extending clasp 46 that is positioned radially outward of the rear syringe flange
64 when the spigot 45 is located in the bore 44, as shown in the Figures. The clasp 46 includes
a pair of circumferentially spaced legs 46a that extend axially forwardly, and a cross beam 46b
that extends circumferentially between the two legs 46a, linking them together. The
forwardmost surface of the clasp 40 is beveled so as to be complementary to the rearwardly
facing undercut section 22a of the external flange 22 and be configured to engage therewith
with reduced risk of inadvertent axial or radial relative movement therebetween. This
arrangement provides an abutment that limits forward axial movement of the guard element 40
relative to the syringe support 20 and permits axial load to be transmitted from the guard
element 40 to the syringe support 20. Whilst this is a preferable embodiment, less preferable
embodiments may feature non-tapered (i.e. no axial variation along a radial direction) interface
surfaces between the clasp 46 and the external flange 22. These arrangements would still
achieve the desired abutment for limiting forward axial movement of the guard element 40
relative to the syringe support 20 but would be less effective at minimizing the risk of the clasp
46 inadvertently flexing radially outwardly and sliding axially forwardly over the external flange
22.

[0046] In the preferable embodiment shown in the Figures, the circumferential space between
the two legs 46a of the clasp 46 accommodates the rearwardly axially extending legs 24 of the
syringe support 20. Additionally, the guard element 40 has a pair of axially rearwardly facing
receiving surfaces 48 for receiving the hooks 24b of the legs of the syringe support 20 where
each of the axially rearwardly facing receiving surfaces tapers axially rearwardly in a radially
outwardly direction so as to be complementary to the forward facing surface of each hook 24b.
When engaged on the axially rearwardly facing receiving surfaces 48, the hooks 24b limit
rearward axial movement of the guard element 40 relative to the syringe support 20. The
combination of the abutment between the clasp 46 and the external flange 22 and the
engagement of the hooks 24b on the axially rearwardly facing receiving surfaces 48 results in
the guard element 40 being limited in both the forward and rearward axial directions relative to
the syringe support 20 and therefore being axially “captured” relative thereto. Some small
relative axial movement may be possible due to manufacturing tolerances, however it is

preferable for any axial movement to be as small as possible.

[0047] The guard element 40 forms a loading bridge that transmits axial force received from
the rear of the guard element axially forwardly into the syringe support 20 via the external
flange 22. The assembly is configured so that no axial load is transmitted from the guard

element 40 to the syringe 60, and the syringe is therefore protected from potentially damaging
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forces during use. One factor that contributes to the syringe avoiding applied axial loading is

the relationship between the supporting of the syringe by the syringe support 20 and the
respective axial lengths of the clasps 46 and the axially rearwardly extending legs 24 of the
syringe support 20. To avoid loading, the syringe 60 should be “floating” within the assembly
10 of the syringe support 20 and the guard element 40. That is, some limited axial movement

of syringe in the syringe support may be permitted.

[0048] Figures 2A and 2B show a modified assembly 10’ in accordance with an alternative
embodiment of the present invention. The modified assembly 10’ includes a modified guard
element 40’ and a modified syringe support 20’. The modified guard element 40’ and syringe
support 20’ are each largely the same as the guard element 40 and syringe support 20
described above in relation to Figures 1A to 1C, however modified components are indicated
with a prime/dash () and new components/features are indicated by a new numeral. For
example, the modified guard element 40’ of Figures 2A and 2B has a modified clasp 46’ that
differs in two respects in comparison with the clasp 46 of Figures 1A to 1C. The modified clasp
46’ still includes two pairs of circumferentially spaced legs 46a’ that extend axially forwardly,
and a cross beam 46b’ that extends circumferentially between the two legs 462’ of each pair,
linking the respective pair together. However, each cross beam 46b’ includes a recessed
portion 47 on its radially inward side. Each recessed portion 47 is tapered so as to facilitate
assembly of guard element 40’ onto the syringe support 20’ by assisting the clasps 46’ over the

modified axially rearwardly extending legs 24’ of the modified syringe support 20°.

[0049] Secondly, the legs 46a’ of the clasp 46’ are wider in a circumferential direction in
comparison with the legs 46a of the guard element 40 of Figures 1A to 1C. This widening is
possible since the axially rearwardly extending legs 24’ of the modified syringe support 20’ are
narrower in a circumferential direction in comparison with the legs 24 of Figures 1A to 1C. The
wider legs 46a’ of the clasp 46’ improve cross-sectional area strength and reduce the risk of the

guard element 40’ breaking or deforming under load.

[0050] Additionally, the axially rearwardly extending legs 24’ are tapered in an axial direction,
with the legs 24’ increasingly widening in a circumferential direction along the axial rearward
direction. The axially rearwardly extending legs 24’ form a close fit with the clasp 46’ and
reduce “rocking” of the guard element 40’ relative to the syringe support 20’ along directions
indicated by double arrow C in Figure 2B. Rocking may alternatively be mitigated where the
clasp 46’ does not necessarily form a close fit entirely around the legs 24’ by lugs located on
either of the legs 24’ or the clasp 46’ for at least forming a close fit at selected locations and

minimized relative movement.

[0051] Figures 3A and 3B show an alternative embodiment of an assembly 10” in accordance

with the present invention. The modified assembly 10” includes a modified guard element 40”
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and a modified syringe support 20”. The modified guard element 40 and syringe support 20”

are each largely the same as the guard element 40 and syringe support 20 described above in
relation to Figures 1A to 1C, however modified components are indicated with a double
prime/dash () and new components/features are indicated by a new numeral. The modified
clasp 46" still includes two pairs of circumferentially spaced legs 46a” that extend axially
forwardly, and a cross beam 46b” that extends circumferentially between the two legs 46a” of
each pair, linking the respective pair together. Additionally, the clasp 46” has a rear cross
beam 46d axially rearward and axially spaced from the cross beam 46b”, where the rear cross
beam 46d extends circumferentially between the legs 46a”. The pair of cross-beams 46d, 46b”
and the pair of legs 46a” define an aperture for receiving the axially rearwardly extending legs
24”.

[0052] As shown in Figures 3A and 3B, the axially rearwardly extending legs 24” of the
modified syringe support 20” are axially shorter than the legs 24,24’ of Figures 1A-1C and
Figures 2A-2B. The legs 24” do not have radially inwardly extending hooks (c.f. hooks
24b,240’) and do not latch onto rearwardly facing receiving surfaces (c.f. rearwardly facing
receiving surfaces 48). Instead, the elbow 24a” of the legs 24 abut against the cross beam
46b” to limit rearward axial movement of the guard element 40” relative to the syringe support
20”. In the assembled configuration, as shown in Figure 3B, there is an axial gap between the
axially forwardly facing side of the elbow 24a” and the axially rearwardly facing side of the cross
beam 46b”. This gap determines the degree of possible relative axial movement between the
guard element 40” and the syringe support 20”. In preferable embodiments, the elbow 24a”
may be tapered, extending axially forwardly in a radially outward direction, to engage with a
complementary rearwardly facing surface of the cross beam 46b”. In this preferable
arrangement, the clasp 46” engages more firmly with the syringe support 20” when moved
axially rearwardly relative thereto, as the risk of the clasp 46" deforming so as to slide over the

legs 24” is reduced.

[0053] The rearwardly axially extending legs 24,24’ of the embodiments described above in
relation to Figures 1A to 1C and 2A to 2B may also include an elbow, where the cross beam
46b,46b’ abuts the elbow to limit rearward axial movement of the guard element 40,40’ in the
unlikely event that the hooks 24b,24b’ fail.

[0054] The guard element 40” of Figures 3A and 3B is shown with the recessed portion 47
present on each clasp 46”. Whilst it is preferable for this feature to be present and assist
assembly of the guard element 40” onto the syringe support 20”, embodiments within the scope
of the present invention may not have this feature, but retain the other described features of the
embodiment of Figures 3A and 3B. Indeed, the recessed portion 47 may or may not be present

on the clasps 46,46,46” within the scope of the present invention.
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[0055] Similarly, whilst the rear surface 42 of the guard elements 40,40°,40” is described

above as being conical or otherwise sloped, in alternative embodiments within the scope of the
present invention, the rear surface 42 may not be sloped (i.e. not varying axially along a radial
direction). Such embodiments may still include any of the described features of the
embodiments of Figures 1A-1C, 2A-2B and 3A-3C. It is noted, however, that a conical or
otherwise sloped rear surface 42 is preferable in that it facilitates a driving member to cease
contact with the guard element 40,40',40” once the driving member has acted thereon to move
the syringe support 20,20’,20” (and hence syringe 60 contained therein) to a position suitable
for delivery (i.e. when a needle of the syringe 60 has penetrated an injection site to a sufficient
depth). For example, a conical or otherwise sloped rear surface 42 is particularly suitable for
use in autoinjectors having driving elements that have flexible legs or tags that initially engage
with the guard element 40,40',40” to apply a load to the syringe support 20,20',20” to move the
syringe 60, and then flex radially outwardly into an aperture of a housing of the autoinjector
when a specific axial position is reached. The conical or otherwise sloped surface 42 will
reduce the risk of the flexible legs or tags failing to flex into the aperture and thus disengaging
with the guard element 40,40’,40” which may cause the device to jam and the dose of
medicament to not be delivered. Guard elements 40,40°,40" having a conical or otherwise
sloped rear surface 42 are particularly suited for use in devices where the drive element is

equivalent to the inner housing component described in the publication WO-A-2005/070481.

[0066] Figure 4 shows an example of an assembly 10 with a syringe 60 installed. Also shown
is a drive element 80 having flexible legs 82 towards a forward end thereof. Each flexible leg
82 has a foot 82a at a forward end for engaging with the guard element 40. In the configuration
shown in Figure 4, the flexible legs 82 are flexed radially inwardly and are engaged with the
guard element 40 so as to be capable of transmitting axial force thereto. Typically, the flexible
legs 82 will be biased into their radially inward position due to interference with an outer sleeve
or housing whose surface prevents radial outward flexing. Apertures or other suitable recesses
or formations at predetermined axial locations on the outer sleeve or housing permit the flexible
legs 82 to flex radially outwardly at a particular axial position. The conical or otherwise sloped
surface 42 allow an adequate engagement between the drive element 80 and the guard
element 40, but facilitate easy and reliable disengagement when the flexible legs 82 reach the
predetermined axial location. The relationship and engagement/disengagement shown in and
described in relation to Figure 4 is not exclusive to the guard element described above using
reference numeral 40. Indeed, the described relationship and engagement/disengagement
may apply to any of guard elements 40',40” or any other guard element within the scope of the

present invention.

[0057] Whilstitis preferable for the guard element of the present invention to act as a loading
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bridge that transmits axial force received from the rear of the guard element axially forwardly

into the syringe support 20, the conical or otherwise sloped surface provides advantages that
are independent of the preferable bridging feature. Therefore, according to some embodiments
of the present invention, the guard element may have a conical or otherwise suitably sloped
rearward facing surface but not have features that permit the guard element to behave as a
loading bridge. Without the loading bridge features, axial forces received from axially rearward
of the guard element will be transmitted directly through the guard element to the syringe on
which the guard element is disposed and located. Thus, these embodiments will not mitigate
the potential impact damage noted above to the same extent as the embodiments with the
bridging features, however, it will provide a suitable rear surface for receiving the flexible legs of
a driving element and facilitating easy and reliable disengagement. The risk of jamming is

therefore reduced when used in an autoinjector device.

[0058] The assembly of the invention may form part of an autoinjector device. Figure 5 shows
an example of an autoinjector device 100 that may incorporate the assembly. The autoinjector
device 100 shown in Figure 5 includes a main body 102, a cap 104 removably attached to a

front end of the main body 102, and a button 106 for actuating the autoinjector device 100.

[0059] The assembly and autoinjector of the invention is suitable for the injected delivery of
drug, particularly for the treatment and/or prophylaxis of a number of diseases, disorders or
conditions, including infections (viral, e.g. HIV infection, bacterial, fungal and parasitic);
endotoxic shock associated with infection; inflammatory diseases/autoimmunity such as
osteoarthritis, rheumatoid arthritis, psoriatic arthritis, systemic lupus erythematosus (SLE),
ankylosing spondilitis, COPD, asthma, Alzheimer’s Disease, Crohn’s disease, ulcerative colitis,
irritable bowel syndrome and psoriasis; immune mediated inflammatory disorders of the central
and peripheral nervous system such as multiple sclerosis and Guillain-Barr syndrome; graft-
versus-host disease; organ transplant rejection; pain; cancer (including solid tumours such as
melanomas, hepatoblastomas, sarcomas, squamous cell carcinomas, transitional cell cancers,
ovarian cancers and hematologic malignancies, acute myelogenous leukaemia, chronic
myelogenous leukemia, gastric cancer and colon cancer); congenital disorders, e.g. cystic
fibrosis and sickle cell anaemia; growth disorders; epilepsy; treatment of infertility; heart
disease including ischaemic diseases such as myocardial infarction as well as atherosclerosis
and intravascular coagulation; bone disorders such as osteopenia and osteoporosis; and

metabolic/idiopathic disease, e.g. diabetes.

[0060] In embodiments, the syringe of the assembly and autoinjector herein contains a liquid
drug formulation, which is designed for refrigerated rest (e.g. at from 2-8°C) and for injected
delivery at room temperature (e.g. at or about 18-30°C). In embodiments, the viscosity of the

liquid drug formulation is less than 120 mPa.s (120 centipoise), in embodiments less than 100
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mPa.s (100 centipoise) at a delivery temperature of 20°C.

[0061] Appropriate drugs may thus be selected from biologically active agents, including
chemical entities, polysaccharides, steroids and, especially, naturally occurring and recombinant
proteins, including glycoproteins, polypeptides and oligopeptides and polymeric derivatives
thereof. Particular proteins, polypeptides and oligopeptides include hormones, such as insulin,
epinephrine, norepinephrine, adrenocorticoirophin, somatoiropin, erythropoietin and oxytocin;
cyiokines, such as lymphokines, chemokines and interleukins and receptors therefor, e.g.
interleukin (IL)-1o , IL-1B, IL-1R, IL-2, IL-3, IL-4, IL-5, IL-6, IL-13, IL17, interferon (IFN)-a, IFN-B,
IFN-y, granulocyte monocyte colony stimulating factor, tumour necrosis factor-a; growth
factors, such as nerve growth factor and platelet-derived growth factor; enzymes, such as tissue
plasminogen activator; and, especially, inmunoglobulins. Immunoglobulins include whole
antibodies and functionally active fragmenis and/or derivatives thereof, for example polyclonal,
monoclonal, recombinant, multi-valent, mono- or mulii-specific, humanised or chimeric
antibodies, single chain antibodies, Fab fragments, Fab’ and F(ab’)2 fragments. Polymeric
derivatives of such proteins, polypeptides and oligopeptides include derivatives formed between
the protein, polypeptide or oligopeptide and a naturally occurring or synthetic polymer, e.g. a
polysaccharide or a polyalylklene polymer such as a poly(ethyleneglycol) [PEG] or derivative
thereof, e.g. methoxypoly(ethyleneglycol) [mPEG]. Particular agents include growth hormones
and hormones for the treatment of infertility. Other particular agents are for the treatment of

epilepsy such as brivaracetam and seletracetam.

[0062] The autoinjector device herein has been found to be of particular ulility where the drug
is an immunoglobulin or a fragment thereof, especially a PEGylated or mPEGylated antibody

fragment.

[0063] The liquid drug formulations herein are typically aqueous formulations, which comprise
the drug in solution and additionally other optional formulation components, which may include

buffers (e.g. lactate, acetate), NaCl, and pH modifiers (e.g. NaOH).

[0064] The assembly and autoinjector device herein has been found to be of particular utility
wherein the concentration of the drug (e.g. a therapeutic biologic type drug) in the liquid drug
formulation is quite high. In particular, where the drug is a pegylated antibody the auto-injector
device has been found 1o be of particular ulility wherein the concentration of the drug is greater
than 100mg/ml, particularly greater than 150mg/ml such as 200mg/ml.

[0065] Throughout the description and claims of this specification, the words “comprise” and
“contain” and variations of them mean “including but not limited 10”, and they are not iniended to
(and do not) exclude other moieties, additives, components, integers or sieps. Throughout the

description and claims of this specification, the singular encompasses the plural unless the
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context otherwise requires. In particular, where the indefinite article is used, the specification is

o be understood as contemplating plurality as well as singularity, unless the context requires

otherwise.

[0066] Features, integers, characteristics, compounds, chemical moieties or groups described
in conjunction with a particular aspect, embodiment or example of the invention are to be
understood to be applicable to any other aspect, embodiment or example described herein
unless incompatible therewith. All of the features disclosed in this specification (including any
accompanying claims, abstract and drawings), and/or all of the steps of any method or process
so disclosed, may be combined in any combination, except combinations where at least some
of such features and/or steps are mutually exclusive. The invention is not restricted to the
details of any foregoing embodimenis. The invention exiends to any novel one, or any novel
combination, of the features disclosed in this specification (including any accompanying claims,
abstract and drawings), or io any novel one, or any novel combination, of the steps of any
method or process so disclosed.

Date Regue/Date Received 2021-05-14
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CLAIMS

An assembly for an autoinjector device, the assembly including:

a syringe support for supporting a syringe by limiting forward axial
movement of the syringe relative to the syringe support and arranged such that
axial movement of the syringe suppori results in axial movement of the syringe;
and

a guard element attachable to a rear end of the syringe support;

wherein the guard element is attachable o the syringe support so that the
guard element is axially restrained both axially forwardly and axially rearwardly
relative {o the syringe suppori, wherein attachment of the guard element {o the
syringe support is by abutment of first abutment features on the syringe support
and second abutment features on the guard element;

wherein forward axial movement of the guard element relative 1o the
syringe support is limited by the abutment of the first and second abutment
features;

wherein the guard element has a flange having an axially rearward
surface; and

wherein forwardly directed axial loads received by the axially rearward
surface are transmitted to the syringe support via the abutment of the first and
second abuiment features.

An assembly according to claim 1, wherein said second abutment features of said
guard element include a plurality of axially forwardly extending legs, and said first abutment
features of said syringe support include an external flange, and forward axial movement of
the guard element relative to the syringe support is limited by abutment of said plurality of
axially forwardly extending legs against said exiernal flange.

An assembly according to claim 2, wherein said plurality of axially forwardly
extending legs form part of at least a pair of clasps, where each clasp includes a pair of
said axially forwardly extending legs and a front cross beam extending circumferentially to

connect the two legs of each pair of axially forwardly extending legs.

An assembly according to claim 3, wherein each of said front cross beams forms

an axially forwardmost portion of each respective clasp.

An assembly according to claim 4, wherein an axially forwardly facing surface of
each front cross beam is tapered, the axially forwardly facing surface extending axially
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rearwardly in a radially outward direction, and an axially rearwardly facing surface of said
external flange is also tapered in at least parts, the axially rearwardly facing surface of said
parts extending axially rearwardly in a radially outward direction so as io be complementary
o the axially forwardly facing surface of each front cross beam.

An assembly according to any one of claims 1 {0 5, wherein the syringe support
includes third abutment features and the guard element includes fourth abutment features
and rearward axial movement of the guard element relative to the syringe support is limited
by the abutment of the third and fourth abuiment features.

An assembly according o claim 3, wherein the syringe support includes third
abutment features and the guard element includes fourth abuiment features and rearward
axial movement of the guard element relative to the syringe support is limited by the
abutment of the third and fourth abutment features, and wherein said third abutment
features of said syringe support include outwardly radially extending elbows and said fourth
abutment features of said guard element include said front cross beams and rearward axial
movement of the guard element relative {0 the syringe support is limited by the abutment of
the elbows against said front cross beams.

An assembly according to claim 7, wherein axially rearwardly extending legs
extend from said elbows.

An assembly according to claim 8, wherein said front cross beams have a
recessed portion for facilitating assembly of the front cross beams over the axially
rearwardly extending legs of said syringe support.

An assembly according to any one of claims 7 to 9, wherein said clasps each
include a second cross beam that extends circumferentially to connect the two legs of each
pair of axially forwardly extending legs, each second cross beam being axially rearward and

axially spaced from the respective front cross beam.

An assembly according to any one of claims 1 to 7, wherein the attachment
includes hooks on the syringe support that are configured io laich onto the guard element

and limit rearward axial movement of the guard element relative to the syringe support.

An assembly according to claim 11, wherein each of said hooks is disposed on an
axially rearwardly extending leg of said syringe suppori.
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An assembly according to claim 3, wherein each of said hooks is disposed on an
axially rearwardly extending leg of said syringe support, and wherein the legs of each of
said pair of axially forwardly extending legs of each clasp are circumferentially spaced to
receive one of said axially rearwardly extending legs of said syringe support.

An assembly according to claim 13, wherein said front cross beams have a
recessed portion for facilitating assembly of the front cross beams over the axially

rearwardly extending legs of said syringe support.

An assembly according to any one of claims 1 {0 14, wherein said guard element
defines a central bore extending in an axial direction and the flange extends radially

outwardly from the bore.

An assembly according to claim 15, wherein the axially rearward facing surface of
the flange slopes axially forwardly along radial directions away from said bore.

An assembly according to any one of claims 1 {0 16, wherein said axially rearward

facing surface of said flange corresponds to part of the surface of a conic frustum.

An assembly according to any one of claims 1 to 17, wherein said guard element
further comprises locating features for co-axially aligning the guard element with the rear
end of a syringe.

An assembly according to claim 15, wherein said guard element further comprises
locating features for co-axially aligning the guard element with the rear end of a syringe,
and wherein said locating features comprise an axially forwardly extending spigot exiending
from the axially forwardly facing surface of the flange, the spigot defining part of said bore.

An assembly according to any one of claims 1 to 19, wherein the guard element is

assembled on said syringe support.

An assembly according to claim 20, further comprising a syringe supported by said
syringe suppori, wherein at least part of said guard element is axially rearward of at least

part of said syringe.

An assembly according to claim 21, wherein said syringe comprises a barrel
having an outlet at a forward end, a needle fluidly connected to said outlet, an open rear
end, a plunger elemeni moveable within said barrel, a plunger rod connected to said
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plunger element for moving said plunger element within said barrel, and a rear syringe
flange extending radially ouiwardly irom a rear end of the barrel.

An assembly according to claim 22, wherein an axially forwardly facing side of the
guard element is shaped so as {0 be complementiary to the profile of the rear syringe

flange.

An assembly according to claim 19, wherein the guard element is assembled on
said syringe support, and wherein the spigot is shaped so as {0 be complementary to the
profile of the open rear end of the barrel.

An assembly according to claim 19, wherein an axially forwardly facing side of the
guard element is shaped so as {0 be complementiary to the profile of the rear syringe
flange, and wherein the spigot is shaped so as to be complementary to the profile of the
open rear end of the barrel.

An assembly according to any one of claims 21 {o 25, wherein the syringe contains

a liquid drug formulation.

An assembly according to claim 22, wherein the syringe contains a liquid drug
formulation, and wherein the barrel of said syringe has a volume corresponding to a single
dose of said liquid drug formulation.

An assembly according o claim 26 or 27, wherein the liquid drug formulation

comprises an agueous formulation of a therapeutic biologic type drug.

An autoinjector device including the assembly of any one of claims 20 o 28.
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