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AUTO-INJECTOR AND RELATED METHODS OF USE

Cross-Reference to Related Applications

10001} This application clavus priotty to U.S. Provisional Application No.
63/509,214, filed on June 20, 2023 and U.S. Provisional Application No. 63/587,389, filed on
October 2, 2023, the entirety of which is meorporated by reference herein.

Field of Disclosure

{06002} Aspects of the present disclosure relate to devices and methods for delivering
a fluid from a needle into a user using mechanisms, ¢.g., a pressurized medium, which
automatically control infection of the needle and fluid. More specifically, embodiments of the
present disclosure relate to auto-injectors and methods for delivering a dose of a medicament
10 a user by exposing an injection needle outside of an auto-injector while medicament is
released via the mjection needle and awtomatically concealing the injection needle within the

auto-injector after medicament has been released via the injection needle.

Introduction

[0003] In various available auto-injectors, upon activation by a user, a needle is
deployed, and fhud is delivered from the needle into the user. After completion of fluid
delivery, the needle may be retracted for user comfort, needle safety, and positive perception
of the product. However, many auto-mjectors require separate user actions for inserting and
removing the needle. Additionally, many auto-injectors must be secured to the user for
extended periods of time, which may be an inconvenience for the user.

Buaef Description of the Drawings

[0004] The accompanying drawings, which are mcorporated into and constitate a part
of this specification, tHustrate various exemplary embodiments and, together with the
description, serve to explain principles of the disclosed embodiments. The drawings show
different aspects of the present disclosure and, where appropriate, reference nuwmerals
iHustrating like structures, components, materials, and/or elements n different figures are
labeled smmilardy. It is understood that various combinations of the structures, components,
and/or clements in various ernbodiments, other than those specificallv shown, are
conternplated and are within the scope of the present disclosure.

{00037 There are many embodiments described and illustrated herein. The desenbed
devices and methods are neither limited to any single aspect nor embodiment thereof, nor to

anv combinations and/or peronitations of such aspects and/or erabodiments. Moreover, cach
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of the aspects of the described inventions, and/or embodiments thereof, may be emploved
alone or i combination with one or more of the other aspects of the described inventions
and/or embodiments thereof. For the sake of brevity, certain pernmutations and combinations
are not discussed and/or tllustrated separately herein.

{60061 FIG. | 1s a perspective view of an auto-mjector, according to an example of
the disclosure.

{0007] FIGS. 2-3 arc perspective views of a chassis and a contamer of the auto-
mjector of FIG. 1, according to an example of the disclosure.

[0008] FIGS. 4-7 are partial perspective views of a cap and a shroud of the auto-
mjector of FIG. 1, according to an example of the disclosure.

[6009] FIGS. 8-9 are perspective views of a shroud of the auto-injector of FIG. 1,
according to an example of the disclosure.

{6010] FIG. 1015 a perspective view of an actuator and a canister of the auto-injector
of FIG. 1, according to an example of the disclosure.

{06011] FIG. 11 1s a cross-sectional view of an actuator and a canister of the auto-~
mjector of FIG. 1, accordimg to an example of the disclosure.

{00121 FIGS. 12A-12B are cross-sectional views of an actuator and a canister of the
auto-injector of FIG. 1 moving from a pre-activated state to an activated state, according o
an example of the disclosure.

[6013] FIGS. 13A-13B are cross-sectional views of a canister of the auto-mjector of
Fi{5. 1 moving from a pre-activated state to an activated state, according to an example of the
disclosure.

[0014] FIG. 14 18 a cross-sectional view of a shroud and a chassis of the auto-mjector
of FIG. 1, according to an example of the disclosure.

{00151 FIG. 15 1s a cross-sectional view of a canister and a carrier of the anto-injector
of FIG. |, according to an example of the disclosure.

[6016] FIGS. 16A-16B are perspective views of an indicator of the auto-injector of
FIG. 1 moving from a pre-activated state to an activated state, according to an example of the
disclosure.

{00171 FIGS. 17A-17B are perspective views of an dicator of the auto-injector of
FIG. 1 moving from a pre-activated state {o an activated state, according to an example of the

disclosure.
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[0018] FIGS. 18A-18C are cross-sectional views of a slidable piston of the auto-
myjector of FIG. 1 moving between multiple states, according to an example of the disclosure.

{60191 FIGS. 19A-19C are cross-sectional views of a mandrel agssembly and a collar
of the auto-ijector of FIG. 1 moving between multiple states, according to an examnple of the
disclosure.

10020] FIGS. 20A-20B are cross-sectional views of a carrier of the auto-injector of
Fi(5. 1 moving from a pre-activated state to an activated state, according to an example of the
disclosure.

[0021] FIGS. 21A-21C are perspective views of a chassis and a mandrel assembly of
the auto-injector of FIG. 1 moving between multiple states, according to an example of the
disclosure.

100227 FIGS. 22A-22C are cross-sectional views of a shroud and a shdable piston of
the auto-injector of FIG. 1 moving between multiple states, according to an example of the
disclosure.

[0023] FIGS. 23A-23B are perspective views of a chassis and an actuator of the auto-
mjector of FIG. 1 moving a pre-activated state o an earlv-lockout state, according fo an
exaraple of the disclosure.

{6024 FIGS. 24A-24B are cross-sectional views of a mandref assembly of the auto-
mjector of FIG. | moving a pre-activated state to an carly-lockout state, according to an
example of the disclosure.

{0025] FIGS. 25A-23B are cross-sectional views of a shroud and a valve assembly of
the auto-injector of FIG. 1, according to an example of the disclosure.

[0026] FIG. 26 13 a perspective view of an actuator and a carrier of the auto-injector
of FIG. 1, according to an example of the disclosure.

{0027] FIG. 27 1s a perspective view of an actuator and a shroud of the avto-injector
of FIG. |, according to an cxample of the disclosure.

{60281 FIG. 28 15 a cross-sectional view of an mdicator of the auto-injector of FIG. 1,
according to an example of the disclosure.

{0029} FIGS. 29-3¢ are perspective views of a slidable piston of the auto-injector of
FIG. 1 moving from a pre-activated state to an activated state, according to an example of the
disclosure.

{G030] FIG. 31 is a cross-sectional side view of an actuator and a carner of the auto-

mjector of FIG, 1, according to an cxample of the disclosure.
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{00317 FIG. 32 18 a cross-sectional view of a canister of the auto-injector of FIG. 1,
according to an example of the disclosure.

{60321 FIG. 33 15 a cross-sectional view of a shroud and a carrier of the auto-injector
of FIG. 1, according to an cxample of the disclosure.

{00337 FIG. 34 15 a perspective view of a valve assembly of the auto-imjector of FIG.
1 having a horizontal configuration, according to an example of the disclosure.

{0034] FIG. 35 1s a perspective view of a valve assembly of the auto-injector of FIG.
{ having a vertical configuration, according to an example of the disclosure.

[0035] FIGS. 36-42 are partial views of components of a valve assembly of the auto-
mjector of FIG. 1, according to an example of the disclosure.

[6036] FIG. 43 15 a schematic view of a pressure sensing system of the auto-injector
of FIG. |, according to an example of the disclosure.

{60371 FIGS. 44-46 are schematic views of a drive system of the auto-injector of FIG.
1, according to an exampie of the disclosure.

{0038] FIGS. 47-50 are perspective views of the auto-injector of FIG. 1 including a
secondary indicator, according to an example of this disclosure.

{0039 FIGS. 51-52 are schematic views of the auto-injector of FIGS. 47-50,
according to an example of this disclosure.

{0040 FIGS. 53A-33C are side views of the auto-injector of FIGS. 47-50 with the
secondary indicator indicating a dose state, according to an example of this disclosure.

{0041] FIGS. 54-535 are partial views of the auto-injector of FIGS, 47-50 positioned
against an injoction site, according to an example of this disclosure.

[0042] FIGS. 56-57 are perspective views of another exemplary auto-injector,
according to an example of this disclosure.

{00431 FIG. 38 is a schematic view of the auto-injector of FIGS, 56-57 including a
secondary mdicator, according o an example of this disclosure.

{60441 FIGS. 59-60 are perspective views of another exemplary auto-injector,
according to an example of this disclosure.

{0045] FIGS. 61-62 are schematic views of the auto-injector of FIGS. 59-60,
according to an example of this disclosure.

{0046] FIGS. 63-64 are perspective views of another exemplary auto-injector,

according to an example of this disclosure.



10

26

b2
L

30

WO 2024/263725 PCT/US2024/034746

{00471 FIGS. 65-66 are schematic views of the auto-injector of FIGS. 63-64,
according to an example of this disclosure.

{60481 FIGS. 67-68 are side views of another exemplary auto-injector, according to
an example of this disclosure.

{00491 FIGS. 69-70 are perspective views of another exemplary auto-injector,
according to an example of this disclosure.

{0050] FIGS. 71-72 are schematic views of the auto-injector of FIGS. 69-70,
according to an example of thus disclosure.

(0051 FIG. 73 13 a side view of the auto-imjector of FIGS. 69-70, according to an
example of this disclosare.

{60521 FIGS. 74-75 are perspective views of another exemplary auto-injector,
according to an example of this disclosure.

{0053 FIGS. 76-77 are schematic views of the auto-injector of FIGS. 74-75,
according to an example of this disclosure.

[0054] FIG. 78 15 a side view of the auto-injector of FIGS, 74-75, according to an
example of this disclosure.

{00351 FIGS. 79-80 are perspective views of another exemplary auto-injector,
according to an example of this disclosure.

[6056] FIGS. 81-82 are schematic views of the auto~-injector of FIGS. 79-80,
according to an example of this disclosure.

{0057] FIG. 83 1s a side view of the auto-injector of FIGS, 79-80, according to an
example of this disclosure.

[0058] FIGS. 84-85 are perspective views of another exemplary auto-injector,
according to an example of this disclosure.

{0059 FIGS. 86-87 are schematic views of the auto-injector of FIGS. 84-85,
according to an example of this disclosure.

{6060 FIGS. 88-89 are perspective views of another exemplary auto-injector,
according to an example of this disclosure.

{06061] FIG. 90 is a side view of the auto-injector of FIGS, 88-8Y including a
secondary indicator, according to an exanmple of this disclosure.

100621 FIG. 91 18 a side view of another exemplary auto-injector, according to an

example of this disclosure.
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{00637 FIGS. 92-93 are schematic views of the auto-injector of FIG. 91, according to
an example of this disclosuare.

{00641 FIG. 94 15 a perspective view of ancther exemplary avto-injector, according to
an example of this disclosure.

100657 FIG. 93 15 a perspective view of another exemplary auto-injector, according to
an example of this disclosure.

10066] FIG. 96 1s a perspective view of another exemplary anto-injector, according to
an example of this disclosure.

(00671 FIG. 97 13 a partial view of the auto-imjector of FIGS. 63-64, according to an
example of this disclosare.

[0068] FIG. 98 1s a partial view of the auto-mjector of FIGS. 79-80, according to an
example of this disclosure.

[0069] FIG. 99 15 a partial view of the auto-injector of FIGS. 84-85, according to an
example of this disclosure.

[06070] FIG. 100 is a partial view of the auto~-injector of FIG, 91, according to an
example of this disclosure.

{0071 FIG. 101 13 a perspective view of an exemplary asto-injector, according to an
example of the disclosure.

[6072] FIGS, 102A-102C are schematic views of a drive system of the awto-tnjector
of FIG. 101, according to an example of the disclosure,

{6073 FIG. 103 is an exploded perspective view of the auto-injector of FIG. 101,
according to an example of the disclosure.

[0074] FIG. 104 13 a cross-sectional perspective view of a portion of the auto-mjector
of FIG. 101, according to an example of the disclosure.

{00751 FIGS. 105A-105B are partial perspective views of the auto-injector of FIG.
101, accordimg to an example of the disclosure.

[0076] FIG. 106 15 a parhial perspective view of an activator of the auto-injector of
FIG. 101, according to an example of the disclosure.

{6077] FIG. 107 is a partial side view of the activator of FIG. 107, according 1o an
example of the disclosure.

{00781 FIGS. 108A-108D are partial views of a keved amrangement of the activator of

FIG. 197, according to an example of the disclosure.

(o)
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{00791 FIGS. 109-110 are cross-sectional views of the activator of FIG. 107 moving
between a plurality of positions, according to an example of the disclosure.

{60801 FIGS. 111A-111C are schematic illustrations of portions of a needle
mechanism of the auto-injector of F1G. 101, according to an exanple of the disclosure.

{0081 FIGS. 112-113 are perspective views of a peel tab of the auto-injector of FIG.
101, according to an example of the disclosure.

{00821 FIGS. 114115 are cross-sectional views of the peel tab of FIGS. 112-113
coupled to the auto~-injector of FYG. 101, according to an example of the disclosure.

[0083] FIGS. 116-117 arce partial perspective views of the peel tab of FIGS. 112-113
coupled to the auto-imjector of FHG. 101, according to an example of the disclosure.

[0084] FIG. 118 is a cross-sectional view of the peel tab of FIGS. 112-113 coupled to
the auto~-injector of FIG. 101, according to an example of the disclosure.

{00851 FIGS. 119A-119B are perspective views of a carner of the auto-injector of
Fi(z. 101, according to an cxample of the disclosure.

[0086] FIGS. 120A-120B arc perspective views of another exeraplary carrier of the
auto~-imjector of FIG. 101, according to an example of the disclosure.

[0087] FIG. 121 is a perspective view of the camer of FIGS. 119A-1198, according
to an example of the disclosure.

{00881 FIG. 122 1s a perspective view of an activator of the anto-tnjector of FIG. 101,
according to an example of the disclosare.

{0089 FIG. 123 is a perspective view of a gear of the auto-injector of FIG. 101,
according to an example of the disclosure.

[0090] FIG. 124 is a perspective view of a driver of the auto-injector of FIG. 101,
according to an example of the disclosure.

{00917 FIGS. 125-126 are side views of the drver of FIG. 126, according to an
example of the disclosure.

{60921 FIGS. 127-129 are perspective views of a button of the anto-injector of FIG.
101, according to an example of the disclosure.

[0093] FIGS. 130-132 are perspective views of a shuttle actuator and an indicator
shide of the auto-injector of FIG. 101, according to an example of the disclosure.

100941 FIG. 133 13 a perspective view of a thud conduit of the anto-injector of FIG.

101, according to an example of the disclosure.
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[0093] FIG. 134 is a perspective view of the fluid conduit of FIG. 133 and the dniver
of FIGS. 124-126 assembled to a sterile connector of the anto-mjector of FIG. 101, accordimg
to an cxample of the disclosure.

100961 FIG. 135 is a perspective view of a carrier of the auto-injector of FIG. 161
coupled to the gear of FIG. 123, the driver of FIGS. 124-126, the fluid conduit of FIG. 133,
and the shettle actuator of FIGS. 130-132, according to an example of the disclosare.

1009771 FIG. 136 is an exploded perspective view of a valve assembly of the auto-
mjector of FIG. 101, according to an example of the disclosure.

(00981 FIGS. 137-141 are perspective views of the valve assembly of FIG. 136,
according to an example of the disclosure.

100997 FIG. 142 is a perspective view of a diapbragra of the valve assembly FIG. 136,
according to an example of the disclosure.

{0100] FIG. 143 is a cross-sectional side view of the diaphragm of FIG. 142,
according to an example of the disclosure.

{06101] FIG. 144 is a cross-sectional side view of the diaphragm of FIG. 142 disposed
within the valve assembly of FIG. 136, according to an example of the disclosure.

(0102 FIGS. 145A-145B are side schematic views of a vent system of the valve
assembly of FIG. 136, according to an example of the disclosure.

[0103] FIGS. 146A-146D are cross-sectional views of a mandrel asserbly, according
to an example of the disclosure.

{0104] FIGS. 147A and 147B are perspective and cross-sectional views, respectively,
of lockout windows, according to an example of the disclosure.

[0105] FIGS. 148A-148C are cross-sectional views of the mandrel assembly,
according to an example of the disclosure.

10106] FIGS. 149A-149C are schematic views of a drive system, according {0 an
example of the disclosure.

{01071 FIG. 150 1s a perspective view of a valve assembly, according to an example
of the disclosure.

{G108] FIGS. 151A and 151B are cross-sectional views of an actuator and an
activator, according to an example of the disclosure.

{0109] FIG. 152 13 a perspective view of an axto-injector, according to an example of

the disclosure.
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{0110} FIGS. 153A and 1538 are side views of an actuator and a pivot joint,
respectively, according t¢ an example of the disclosare.

{6111 FIG. 154 is a perspective view of an activator and a valve assembly, according
1o an cxample of the disclosure,

5 [0112] FIG. 135 15 a perspective view of a shroud and a chassis, according to an
example of the disclosure.

{G113] FIGS. 156A and 156B are perspective and cross-sectional views, respectively,
of a shroud and a chassis, according to an example of the disclosure.

[0114] FIGS. 157A and 157B are perspective and cross-sectional views, respectively,

10 of a shroud and a chassis, according to an example of the disclosure.

[6115] FIG. 158 15 a cross-sectional view of an auto-injector, according to an example
of the disclosure.

[G116] FIGS. 159A-159C are side views of an auio-injector, according to an example
of the disclosure.

5 [0117] FIGS. 160A and 160B are cross-sectional views of a shroud and a cap,
according to an example of the disclosure.

{0118] There are many embodiments described and iHustrated heretn. The present
disclosure is netther limited to any single aspect nor embodiment thereof, nor to any
combinations and/or pernutations of such aspects and/or embodiments. Each of the aspects

20 ofthe present disclosure, and/or embodiments thereof, may be emploved alone or in
combination with one or more of the other aspects of the present disclosure and/or
embodiments thercof. For the sake of brevity, many of those combinations and permutations
are not discussed separately herein,

{0119} Notably, for simplicity and clanty of illastration, certam aspects of the figures

b2
L

depict the general structure and/or manuer of congtruction of the various embodiments.
Descriptions and details of well-known features and techniques may be onutied to avoid
unnecessarily obscuring other features. Elements in the figures are not necessanly drawn to
scale; the dimensions of some features may be exaggerated relative to other elements to
mprove understanding of the example embodiments. For example, one of ordinary skl n
36 the art appreciates that the cross-sectional views are not drawn to scale and should not be
viewed as representing proportional relationships between different components. The cross-
sectional views are provided to help illustrate the various componends of the depicted

assembly, and to show their relative posttioning to one another.
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Dietatled Description

101207 Reference will now be made in detail to examples of the present disclosure,
which are illustrated in the accompanying drawings. Wherever possible, the same reference
numbers will be used throughout the drawings to refer to the same or ke parts. Embodiments
of the present disclosure may be used with any tvpe of fluid-containing products, such as
higuid drug substances, liquid placebos, or other ligaids that may be dispensed in a dose form.

5 <

In the discussion that follows, terms “about,” “approximately,” “substantially,” and the like,
when used in describing a numerical value, denote a variation of +/~ 10% of that value, unless
specified otherwise.

{0121} As used herein, the terms “comprises,” “comprising,” “inclades,” “mncluding,”
or any other variation thereof, are intended to cover a non-exclusive inclusion, such that a
process, method, article, or apparatus that comprises a list of clements does not include only
those elements, but may include other elements not expressly listed or inherent to sach
process, methad, article, or apparatus. The term “exemplary” is used in the sense of
“example.” rather than “ideal.” Notably, an crobodiment or implementation described herein
as an “example” or “exemplary” is not to be construed as preforred or advantageous, for
example, over other embodiments or implementations; rather, 1t is intended reflect or indicate

s

the embodiment(s) is/arc one “example,” rather than “ideal.” As used herein, the terms “top,”

23 <2

upper,” “lower,

LRSS

“botiom, lateral,” and “radial” refer to a location {or portion of a device)
relative to an arrangement of the device depicted in the drawings. The terms “vertical,”

59 <e 55

“vertically,” “horizontal,” “horizontally.” “upwards,” “downwards,” “laterally,” and

“radially” refer to a direction or an orientation relative to an arrangement of the device

EENY

depicted in the drawings. In addition, the terms “first,” “second,” and the hike, herein do not
denote any order, quantity, or importance, but rather are used to distinguish an element, a
structure, a step or a process from another. Moreover, the terms “a” and “an” herein do not
denote a hmitation of quantity, but rather denote the presence of one or more of the
referenced rems.

{0122} Some conventional auto-tnjectors may require multiple user interactions to

seif-~administer a drug, including, ¢.g., separate user interactions for deploving a needle and

7]

subseguently retracting the necdle after drug delivery. These additional steps can increase

12

complexity of self-administration of drugs, introduce aser errors, and canse user discomfort.
Accordingly, the present disclosure s directed to various embodiments of an injection device

{¢.g., auto-injector) that simplifies sclf-administration of drugs, or other therapeutic agents,

10
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by a user. Specifically, according to certain embodiments, the auto-injector may not require
any additional user interaction to withdraw a needle once the needle 1s subcutancously
inserted imto the user. Thus, auto-injectors of the present disclosure are simplified to help
prevent misuse or user ervor. Additionally, some conventional auto-injectors require raultiple
components and user operations to adnunister a drug, including, various spring or motor
mechanisms. These additional components can increase complexity of manufacture and
mtroduce mechanical fanlts or user error. Accordingly, the present disclosure is directed o
various cmbodiments of an injection device {¢.g., auto-injector) that simplifics and refines
administration of drugs, or other therapeutic agents. The auto-injectors of the present
disclosure may nclude one or more components that may be substantially sinular to those
described i Intemational PCT Application No. PCT/US2020/040729, published as WO
2021/603409, and International PCT Application No. PCT/US2021/065567, published as
W 2022/147166, each of which are incorporated by reference.

{0123} In at least some embodiments, a handheld auto-injector may require a user to
hold the auto-gector against the user’s skin for the entirety of an injection procedure. In
some embodiments, a bandheld auto-injector according to this disclosure may be configured
to deliver a medicament volume of less than 3.5 mL {or a medicament volume from about 0.5
mL to about 4.0 mL, about 1.0 mL to about 3.5 mL, about 3.0 mL, about 3.1 mkL., about 3.2
mk., about 3.3 mh., about 3 4 ml, about 3.5 mL}. The medicament volume may be referred to
herein as a “dose.” Furthermore, handheld anto-injectors according to the present disclosure
may be configured to complete an injection procedure, as measured from 1} a point at which
that the user places the auto-~mjector onto the skin to 2) a point at which the user removes the
auto~injector from the skin afier completion of an injection, in less than about 30 seconds,
less than about 25 seconds, fess than about 20 seconds, less than about 15 seconds, or less
than about 10 seconds. As described herein, an carly-lift event may occur when the user
remaves the auto~injector from the skiv prior to completion of the iujection. The auto-
mjectors of the present disclosure may be configured and operable to imtiate a lockout in
response to the occurrence of an carly-lift event or a completion of dose delivery, thereby
inhibiting further use and/or reactivation of the auto-injector for preserving user safety,

{0124} Refermng now to FIG. 1, an exemplary auto-imjector 100 is depicted
accordance with an example of the present disclosure. Auto-injector 100 may include a
housing 102 baving a longitudinal length defined between a top end 104 and a bottom end

106, and a cap 111 coupled to bottom end 106. Cap 111 nmay be removably coupled to bottom

11
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end 106, and bottom end 106 may define a user-engaging surface along an exterior interface
of bottom end 106 through which a needle {see FIGS. 2-3) may be deploved from and
retracted into housing 102, Top end 104 may define a user interface surface from which a
user may control auto-injector 100, such as manuallv grasping housing 102 during use of
auto-injector 100, It should be appreciated that housing 102 1s depicted in FIG. 1 as partially
transparent for illustrative purposes to show the internal components of asto-injector 160.

{01251 Auto-injector 190 may include a contamer 112, a chassis 130, a carrier 140, a
canister 150 {¢.g., a fluid source), a valve asserbly 160, and an indicator assembly 170
housed between top end 104 and bottom end 106 of housing 102, Housing 102 may include
one or more windows for facilitating visual inspection of the internal components of aato-
injector 106 during use, such as to visually observe a current operating state of auto-~injector
100. In the example, housing 102 may include a frst window 108 formed along an exterior
surface of housing 102 and extending vertically between top end 104 and bottom end 106
along a portion of housing 102 that is aligned with container 112, Accordingly, container 112
and a piston 114 disposed therein may be visually observed from an exterior of housing 102
via first window 108, and specifically the contents of container 112 and a relative position of
piston 114 may be visually inspected through first window 108, Auto-injector 100 may
include a shield 118 disposed within housing 102 and posttioned about container 112 to
obstruct visualization of the remaining intemal components of auto-injector from first
window 108,

{6126} Sull referring to FIG. 1, container 112 may be sized and shaped to store a
nonunal value of a medicament. The “nominal volume” {also called the “specified volume,”
or “specified capacity”) of a container refers to the container's maximum capacity, as
identified by the container's manefacturer or a safety standards orgamzation. A manufacturer
or a safety standards organization may specify a container's nominal volume to indicate that
the container can be filled with that volume of fluid (either aseptically or not} and be closed,
stoppered, sterilized, packaged, transported, and/or used while maintaining container closure
mtegrity, and while maintaining the safety, sterility, and/or aseptic nature of the tfluid
contained inside. fn deternuning the nominal volume of a container, a manufacturer or a
safety standards organization may also take into account variability that oceurs during normal
filling, closing, stoppenng, packaging, transportation, and administration procedures. As an
example, a prefillable syringe may be cither hand- or machine- filled with up to its nominal

volume of fluid, and may then be either vent tube- or vacuum- stoppered, without the fling
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and stoppering machinery and tools touching and potentially contaminating the contents of
the syringe. Alternatively, the stopping machinery and tools may be sterile or aseptic, and are
able to contact the contents of the syringe and/or the syninge itself without resulting in any
contanynation.

{01271 Container 112 may have about a 5.0 mL nominal volume in some examples,
although any other suitable nominal volome (e.g., from about 8.5 mL to about S0.0 mL, or
from about 2.0 mL to about 10.0 mL, or from about 3.0 mL to about 6.0 mL, or from about
1.0 ml to about 3.0 mL, or from about 2.0 mL to about 5.0 mL, or another suitable range)
also may be utilized depending on the drug to be delivered. In other examples, contamer 112
may have a nominal volume greater than or equal to about ¢ .5mL, or greater than or equal to
about 2.0 mL, or greater than or equal to about 3.0 mk., or greater than or equal to about 4.0
L, or greater than or equal to about 5.0 mL. Contamner 112 may contan and preserve a drug
for injection 1nto a user, and may help maintain sterility of the drug. In one embodiment,
container 112 may be configured to deliver a delivered quantity of medicament (¢.g., from
about 0.5 mL to about 4.0 mL, about 1.0 mL to about 3.5 mL, about 3.0 mL. about 3.1 mi,
about 3.2 mL, about 3.3 mL, about 3.4 mL, about 3.5 ml., greater than about .0 mlL, greater
than about 2.0 mL, greater than about 3.0 mL, greater than about 4.0 mL, greater than about
5.0 mL, greater than about 10.0 mL, greater than about 20.0 mL or another delivered
quantity).

[0128] The delivered quantity may be less than the nominal volume of container 112,
Furthermore, in order to deliver the delivered quantity of medicament to a user, container
112itself may be filled with a different quantity of medicament than the delivered quantity
(i.e., a filled guantity). The filled quantity may be an amount of medicament greater than the
delivered guantity to account for medicament that cannot be transferred from container 112 to
the user due to, e.g., dead space in container 112, Thus. while container 112 may have a
nominal velume of 5 mi., the filled quantity and delivered quantity of medicament may be
less than 5 mL.

{0129} In one embodiment, when container 112 15 used in a handheld auto-injector,
the delivered quantity of medicament from container 112 may be from about 8.5 mL to about
4.0 mL, about 1.0 mL to about 3.3 mL, about 3.0 mL, about 3.1 mL, about 3.2 mL, about 3.3
mi, about 3.4 mb, about 3.5 mL. The dehivered quantity of medicament may be related to the
viscosity of the medicament and the hand-held nature of auto-injector 100, That is, i at least

some embodiments, at certain viscosities, higher volumes of medicament may prohibit the
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ability of auto-injector 100 to complete an wnjection procedure in less than an acceptable
amount of time, ¢.g., less than about 30 seconds. Thus, the delivered quantity of medicament
from auto-injector 100 may be set such that an injection procedure. measured from 1) the
point in time at which auto-tgector 100 1s placed onto a user’s skin, to 2) the point in time at
which auto-injector 100 is removed from the skin, is less than about 30 seconds or less than
about another time period {e.g., less than about 25 seconds, less than about 20 seconds, less
than about 15 seconds. or less than about 10 seconds).

{0130] When the delivered quantity and/or viscosity of the medicament 1s too high,
auto~-injector 100 may not be able o function as a handheld auto-mnjector, since the time
required to complete the injection procedure may be higher than commercially or clincally
acceptable for handheld devices. Again, as stated above, in embodiments where container
112 15 used in a hand-held auto~-injector, regardless of the nominal volume of container 112,
the delivered guantity of medicament from container 112 may be set such that the injection
procedure as defined above is completed in a relatively short period of time {so as to avoid
the need for addinional features to attach auto-injector 100 to the user so that anto-tmjector
100 1s a wearable auto-injector).

{01317 However, it is contemplated that various embodiments of the present
disclosure may relate to wearable auto-injectors that deliver relatively large quantities of
medicament (e.g., greater than about 3.5 ml) and/or have relatively longer uyection
procedure times as opposed to handheld auto-injectors {e.g., longer than about 30 seconds,
longer than about 1 minute, longer than about 2 minutes, longer than about 5 minutes, or
longer than about 1 hour) to complete an injection procedure as measured from 1) the pointin
time at which the auto-injector is placed onto a user’s skin, to 2) the point in time at which
the auto-injector 1s removed from the skin.

101327 Container 112 may have about a 13 mm diameter neck, about a 45 mam length,
and an ntornal diameter of about 19.03 mun. In another embodiment, container 112 mavbea
standard 3 mL container having an 8 mm crimp top, a 9.7 mm inner diameter, and a 64 mm
length. In further embodiments, container 112 may have a length of about 64 am to 74 mm,
such as, for example, about 69.3 mam = 0.15 mm {excluding a length of the neck of contaner
112 at second end 374). In embodiments including the neck, container 112 may have a length
ranging from about 65 mm to 75 mm, such as, for example, about 70.8 mm + 0.4 mm. These
values are merely exemplary, and other suitable dimensions may be utilized as appropriate. In

somge examples, contamer 112 may be formed using conventional materials, and may be
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shorter than existing devices, which can help auto-injector 100 remain cost-effective and
small. In some embodiments, container 112 may be a shortened ISO 10 mL cartridge. Auto-
injectors of the present disclosure may be configured to deliver highly viscous iquidto a
patient. For example, auto-injector 100 of the preseunt disclosure may be configured to deliver
higquid having a viscosity from about 0 ¢P to about 100 ¢P, from about 5 ¢P to about 45 ¢P,
from about 10 ¢P to about 40 ¢P, from about 13 ¢P to about 35 ¢P, from about 20 ¢P to about
30 ¢P, or about 25 cP.

[0133] Sull referring to FIG. 1, container 112 may include a piston 114 movably
disposed within a cavity of container 112, Piston 114 mav be movable by a pressurized fhad
expelled from a fluid sousce, such as, e.g., canister 158, As deseribed further herein, the
pressurized fluid {e.g., gas) expelied from canister 130 may translate piston 114 relative to
container 12 vertically along a longitudinal axis of contaimer 112 towards bottom end 112B.
The movement of piston 114 towards a bottom end 112B of container 112 may cause the
piston to act against the contents within container 112 {e.g., drugs, medications,
medicaments, ¢tc.). In some embodiments, anto-injectors of the present disclosure may be
oriented such that camister 150 and the piston within container 112 are offset, or are otherwise
not longitudinally aligned with one another.

{01341 As best seen in FIG. 2. shicld 118 may be coaxially coupled onto container
112, Shield 118 may include a top flange 117 that is disposed about and interfaces with a top
flange 115 of contamner 112, Shield 118 may generally have a senu-circular configuration that
extends about an exterior surface of container 112 and along a portion of container 112 that is
postttoned intemal to housing 102 and opposite of an opposing portion of container 112 that
1s positioned adjacent to first window 108 (sce FIG. 1). Container 112 may be coupled to
chassis 130, and may inclade atop end 1124 adjacent to top flange 115 and a bottom end
1128 that is opposite of top end 112A and that extends through a bottom end 132 of chassis
136, Contamer 112 may mcelude a needle 116 coupled to bottom end 1128, and needle 116
may be i fluid communication with a fluid {¢.g., medicament) stored in contaimer 112, As
seen in FIG. 3, shield 118 may include a protrusion 119 {e.g. atab, a finger, ¢tc.) that is
received within a slot 131 on chassis 130, thereby coupling shicld 118 to chassis 130, In this
mstance, shield 118 may be fixed to each of container 112 and chassis 130. With protrusion
119 recetved within slot 131 and top flange 117 coupled to top flange 115, anto-injector 100
may be configured to prevent inadvertent movement {¢.g., translation, rotation, etc.} of shield

118 relative to container 112 and chassis 130, Shicld 118 mav be sized, shaped, and/or
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otherwise configured to partially cover container 112, thereby inhibiting visual access into an
wterior of housing 102 via first window 108. In other words, shield 118 may define an
opening that is sized, shaped, and/or otherwise configured to reveal container 112 via first
window 108 while inhibiting visual exposure of the other coroponents within housing 102, in
some embodiments, shield 118 may be formed of an opague material with a predefined color
{¢.g., teal) to prevent visual accessibility into housing 102 via first window 108, In other
cmbodiments, shicld 118 may be omutted entirely.

[01335] Reterning back to FYG. [, housing 102 may further include a second window
110 formed along an exterior surface of housing 102 and extending along a portion of
housing 102 that is aligned with a portion of indicator assembly 170, Accordingly, indicator
assembly 170 may be visually observed from an exterior of housing 102 via second window
110. As described herein, indicator assembly 170 may be configured to move from a first
position towards a second posttion relative to second window 110 in response to an activation
of auto-injector 100, thereby visually indicating a change in operating state of auto-injector
100 through second window 110, and particularly a dose state of auto-injector 100 {see FIGS.
16A-17B).

[0136] Referning now to FIG. 4, auto-injector 100 may melude a shroud 120 at
bottom end 106 of housing 102, Shroud 120 may be disposed inside of cap 111 when cap 111
is coupled to bottom end 106 of housing 102, Auto-injector 100 may further inchade an
actuator 125 {e.g., a movable lever) and a mandrel assembly 180 each disposed within shroud
120, and particolarly against an interior surface 121 of shroud 129, Shroud 120 may include a
recepiacie 181 along intenor surface 121 that is sized, shaped, and/or otherwise configured to
receive and/or securely hold an end of mandrel assembly 180, Accordingly, receptacle 181
may be operable to securely couple mandrel assembly 180 to shroud 120 such that mandrel
assembly 180 may be movable within housing 102 in response 1o a simultaneous movement
of shroud 120 relative to bousing 102, Actuator 125 and mandrel assembly 180 may be
coupled to respective portions of chassis 130 as described herein. Each of actuator 125 and
mandrel assembly 180 may be configured to move in response to shroud 120 moving relative
to housing 102 to transition auto-injector 100 from a pre-activated state to an activated state
by mitiating release of a pressurized medium throughout auwto-imjector 100,

{01371 Mandrel assembly 180 may inclode a biasing mechamism 182 disposed about
an exterior of mandrel assembly 180. Biasing mechanism 182 may be configured to urge

mandrel assembly 180 towards a predefined direction, bias mandrel assembly 180 towards a
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predefined configuration, generate a tactile feedback during movement of shroud 120,
generate resistance against an upwards retraction of shroud 120 mto housing 102, and more.
in the example, biasing mechanism 182 may be configured to bias shroud 120 and mandrel
assembly 180 towards an extended (downwards} position relative to housing 102 when
biasing mechanism 182 is in an expanded configuration. As described hercin, biasing
mechanism 182 may be configured to gencrate a controlled feedback against shroud 120 as
shroud 120 is actuated and depressed i a relatively upwards direction into housing 102,
thereby causing biasing moecharnasm 182 to transttion from the expanded configuration
towards a compressed configuration. Biasing mechanism 182 may include various suitable
devices, including but not limited to, a spring. In some embodiments, biasing mechanism 182
may be omitted entirely.

{0138} Cap 111 may include one or more ribs 113A extending vertically upward from
an inner lower surface of cap 111 towards chassis 130, The one or more ribs 113A may be
configured to abut against bottom end 132 of chassis 130 when cap 111 is coupled to bottom
end 106 of housing 102, With nbs 113A abutting against bottora end 132, cap 111 may be
configured to inhibit imadvertent movement of chassis 130 relative to housing 102 to prevent
accidental activation of auto-injector 100, Stated differently, ribs 113A may be configured to
push chassis 130 in an upward direction when cap 111 is coupled to housing 102, thereby
locking chassis 130 uxto a fixed posttion relative to the internal components of housing 102,
such as canister 150 {o prevent inadvertent release of the pressunized medium stored therein.

10139] Sull referring to FIG. 4, auto-mjector 100 may include a needle cover 116A
removably coupled to botiom end 1128 of contaner 112 with needle 116 disposed wnside
needle cover 116A. Accordingly, needle cover 116A may be configured to enclose needle
116 when coupled thereto. Needie cover 116A may be sized, shaped, and/or otherwise
configured to extend outwardly from shroud 120, and particularly through a bottom surface
122 of shroud 120, such that needle cover 116A mav be at least partially disposed mside of
cap 111, Cap 111 mav melude one or more clips 113B {¢.g., tabs, fingers, detents, ¢te.)
extending vertically upward from an inner lower surface of cap 111 towards bottom surface
122 of shroud 120. The one or more chips 1138 may be configured to engage the portion of
neecdle cover 116A extending cutwardly {e.g., downward} from shroud 120 and o cap 111

101401 Additionally, the one or more clips 113B may be configured to fixedly attach
needle cover 116A to cap 111 such that needle cover 6A may be removable from bottom

end 1128 of contamer 112 upon decoupling cap 111 from bottom end 106 of housing 102,
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thereby exposing needle 116 within shroud 120, As best seen 1 FIG. 5, cap 111 may include
a plurality of clips 113B configured to engage needle cover 116B. It should be understood
that needle cover 1168 is omitted in FIG. § for illustrative purposes only. In the example,
needle cover 116B may melude a narrowed portion and/or a distal veck defining one or more
exterior surfaces that are sized, shaped, and/or otherwise configured to interface with clips
1138 for securely coupling needle cover 116B to clips 113B. Stated differently, needle cover
1168 may mclhude an interface along an extertor end of needle cover 1168 that may be
engaged by clips 113B.

[0141] FIG. 6 depicts cap 111 with the one or more ribs 113A extending through
corresponding openings 121A formed on interior surface 121 of shroud 120 and the plurality
of clips 1138 aligned with an opening 121B on mnterior surface 121, It should be appreciated
that upon decoupling cap 111 from bottom end 106 of housing 102 and needle cover 116A
from needle 116, needle 116 may extend through opening 121B upon moving shroad 120
vertically upward towards housing 102 along a vertical path. FHG. 7 depicts cap 11l in
isolation from shroud 120. Tt should be appreciated that cap 111 is partially depicted in FIGS.
4-6 such that cap 111 may include additional ribs 113A and/or clips 113B than those shown
and described herein. In some mstances, as depicted in FIGS. 160A and 1608, cap 4411
includes one or more retention elements 4412 configured to engage with shroud 4420 1o
assist in securing or partially securing cap 4411 onto shroud 4420, Retention clements 4412
may nclude protrusions, bumps, ridges, or any other suitable feature.

{0142} Reterring now to FIGS. 8-9, housing 102 15 depicted with cap 111 omitted
such that shroud 120 is exposed at bottom end 106, Shroud 120 may be movably coupled to
chassis 130 between one or more positions for activating auto-injector 100. Referning
specifically to FIG. &, shroud 120 may include one or more guide nbs 123A extending
radially inward from interior surface 121 of shroud 120 (see FIG. 6), and chassis 130 may
nclude one or more guide channels 133 formed along aw extedior surface of chassis 130, It
should be appreciated that chassis 130 may include a number of guide channels 133 that
correspond to a mumber of guide ribs 123A on shroud 120, and vice versa. Guide channels
133 may be sized. shaped, and/or otherwise configured to receive the one or more guide nibs
123A. Guide channels 133 may be further configured to It a direction of motion of shroud
120 relative to chassis 130 during ose of auto-tjector 100, and particalarty during a stroke of
shroud 120 for expelling a fhud from container 112, For example, guide channels 133 may be

configured to it movement of shroud 120 relative to housing 102 and/or chassis 1300 a
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vertical direction, thereby inhibiting lateral movement of shroud 120 relative to housing 102
and/or chassis 130, In the example shown m FIG. &, guide ribs 123A may be flash with a top
surface of shroud 120. In the example shown in FIG. 9, guide nibs 1238 may extend
vertically upward from the top surface of shroud 120 to provide enhanced stabilization of
shroud 120 at a beginning of a stroke relative 1o gude ribs 123A of FIG. 8.

10143] Referring now to FIGS. 10-11, actaator 125 may include a body 126 defined
by a first end 127 that is movably coupled to shroud 120 and a second end 128 that is
mavably coupled to chassis 130 and carnier 140, Actuator 125 may include a pin 129 at
second end 128 that 1s received within a recess 139 of chassis 130, Pin 129 may be
configured to move (2.g., pivot, rotate, etc.) within recess 139, thereby allowing a
corresponding moverent of actuator 125 relative to chassis 130, In other words, a comnection
between pin 129 and recess 139 may define a pivot joiut for actuator 123, such that actuator
125 is configured to move {e.g., pivot) within housing 102 about the pivot joint defined by
pinn 129 and recess 139, As described heremn, actuator 125 may be configured to move in
response to shroud 120 being depressed upward into housing 102 along a vertical path.
Second end 128 may be sized, shaped, and/or otherwise configured to abut against a bottom
end 142 of carrier 140, Ags deseribed herein, actoator 125 may be configured to push camer
140 vertically upward relative to housing 102 m response to second end 128 pushing against
bottom end 142 as actaator 125 pivots about pin 129, In some embodiments, carrier 140 may
be omitted entirely such that actuator 125 may be configured to push directly against canister
150,

{01447 | should be understoond that FIGS. 10-11 depict shroud 120 in a first position
and auto~-injector 100 1n a pre-activated state, with only first end 127 of actuator 125 1n
contact with mterior surface 121 of shroud 120. As described herein, actuator 125 may be
sized, shaped, and/or otherwise configured to contact intertor sarface 121 at additional
portions of body 126 as shroud 120 moves towards a second position and auto-injector 100
transitions {o an activated state. In the example, second end 128 may have a curved
configuration that corresponds to a curved configuration of carrier 140 at bottom end 142,
such that movement of actuator 123 relative to chassis 130 may cause the curved surface of
second end 128 to push agamnst the corresponding curved surface of bottom end 142, In other
exaraples, second end 128 and/or bottom end 142 may have various other suitable shapes,
sizes, and/or configurations than those shown and described herein without departing from a

scope of this disclosure.
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{01457 Carrier 140 may be sized, shaped, and/or otherwise configured to receive
camster 150 In the example, canister 150 is fixed relative to carrier 140 such that canister
150 is configured to move within housing 102 in response to a corresponding movement {¢.Q.
translation} of carrer 140 relative to housing 102, such as n response to actuator 125 pushing
against bottom end 142, Carner 140 may include a pair of retention mechantsms 146
extending outwardly {e.g., vertically upward} from a top end 144 of carrier 140 that is
opposite of bottom end 142, Each of the pair of retention mechanisms 146 may include, but
are not limited to, a clip. a hand, a finger, a tab, a protrusion, a detent, and mwore. Carrier 140
may be disposed within housing 102 relatively below valve assembly 160, and valve
assembly 160 may include a pair of retention mechanisms 162 positioned adjacent to top end
144. Retendion mechanisms 162 may be configured to engage retention mechanisms 146 1n
response to carrier 140 moving upward relative to housing 102 and towards valve assembly
160 as auto-irjector 100 moves from the pre-activated state fo the activated state (see FIGS.
13A-13B). Each of the pair of retention mechanisms 162 may include, but are not limited to,
a corresponding clip, hand, finger, tab, protrusion, or detent that 15 configured to mate with
retention mechanisms 146, In the example, retention mechamisms 146, 162 may each include
aramped and/or angled surface that is configured to mnteract with one another as carner 140
is moved in a longitudinally upwards direction towards valve assembly 160, as described in
further detail herein,

[6146] Still referring to FIGS. 10-11, canister 150 may be disposed inside carrier 140
with a neck 152 extending outwardly {¢.g., upward} from top end 144 In the pre-activated
state of amto-injector 100, neck 152 may be positioned relatively below and i alignment with
a piercing mechanism 164 of valve assembly 160, Piercing mechanism 164 may inclade a
needle, an activator pin, and various other suitable devices configured to puncture a seal
and/or a valve of canister 150 at neck 152 for fluidly coupling valve assembly 160 to canister
150. As described berein, valve assembly 160 may be configured to receive a pressurized
medium (e.g., gas) from camster 150 in response to piercing mechanism 164 puncturing the
seal at neck 152 It should be appreciated that canister 150 is not in fluid communication with
valve assernbly 160 when auto-injector 100 1s in the pre-activated state and prior to carrier
140 moving canister 130 upwards towards piercing mechanism 164, Valve assembly 160
may include a release outlet 169 that 1s positioned dowanstream and 1n fhad commumication

with piercing mechanism 164, such that at least a portion of the pressurized medium received
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m valve assembly 160 from canister 150 may be released from valve assembly 160 via
release outlet 169

{01471 As best seen in FIG. 11, asto-injector 100 may include an outlet channel 168
o fluid convmunication with release outlet 169, and a slidable piston 190 movably disposed
within release outlet 169, Slidable piston 190 may include a dumyp valve that is configured
and operable as a venting system of auto-injector 100, as described and shown in further
detail in FIGS. 44-46 {sce venting system 2030}, As described herein, at feast a portion of the
pressurized medium received from canister 150 may coter release cutlet 169 via outlet
channel 168 and cause slidable piston 190 to move {¢.g.. in a downward direction) relative to
release cutlet 169. Shidable piston 190 may have a body 192 with a longitudinal length
extending between an upper end 194 and a lower end defined by a pawr of snap arms 196,
Body 192 may include one or more recesses 195 formed along upper end 194 that are sized,
shaped, and/or otherwise configured to recetve a seal (e.g., O-ning} therein to inhibit the
pressunized mediom received from outlet channel 168 from passing along an exterior surface
of slidable piston 190. Accordingly. the pressunzed medium received in release outlet 169
may be operable to push agamst body 192 at upper end 194, thereby causing shdable piston
190 to translate within release cutlet 169, such as in a downward direction, from a first
{upper) position towards a second (lower) position {see FIGS. 18A-18C). Fach of the pair of
snap arms 196 may include a retention mechanism 198 at a terminal (ower) end of snap arms
196, Retention mechanisms 198 may include, but are not limited to, a ¢hip, a hand, a finger, a
tab, a protrosion, and more. Retention mechanisms 198 may be disposed within a first (upper)
chamber 136 of chassis 130, with first chamber 136 being disposed relatively below and 10
fluid communication with release outlet 169

10148} Chassis 130 may further inchude a second (lower) chamber 138 that is
disposed relatively below first {upper) chamber 136 and above mandrel agsembly 180, Inthe
example, cach of first chamaber 136 and second chamber 138 may bave a substantially sumilar
cross-sectional dimension and/or internal diameter. Chassis 130 may further mclude an mner
lip 137 disposed between first chamber 136 and second chamber 138, Inner lip 137 may
extend radially inwards relative to an interior surface of first chamber 136 and second
chamber 138, such that juner lip 137 may define a portion between first chamber 136 and
second chamber 138 that has a relatively smaller cross-sectional dimension and/or internal
diameter. As described herein, the pair of retention mechanisms 198 may be configured to

engage inner lip 137 in response to the pressurized gas received i release outlet 169 pushing
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slidable piston 190 relatively downward 1nto first chamber 136 with at least a portion of snap
arms 196 extending into second chamber 138, With retention mechanisms 198 engaged with

-
7
/

mnner lip 137, chassis 130 may be configured to inhibit shidable piston 190 from retuming to
its initial posttion within release outlet 169,

{01497 In this instance, the pressurized medium received m release outlet 169 may be
directed around body 192 of slidable piston 190 and released into first chamber 136 and
second chamber 138. In some embodiments, an interior surface of release outlet 169, such as
along a bottom portion adjacent to first chamber 136, may include a cutout, a channel, a
recess, and/or a cavity that is depressed in a radiallv-outwards direction relative to a central
fongitudinal axis of release outlet 169, such that release outlet 169 may wclude an internal
diameter that 1s greater along the bottom portion relative to a top portion of release outlet
169. Accordingly, the pressurized medium received 1 release outlet 169 may be directed
around body 192 of stidable piston 190 via the interior surface along the bottom portion that
inchudes the cutout prior to being relcased into first chamber 136 and second chamber 138,
Sccond chamber 138 may be in fluid conmmunication with an interior cavity of housing 162
that ts maintained at atmospheric pressure, such that the pressurized medium received at
second chamber 138 is effectively venied to eliminate pressure butldup within housing 102,
In some embodiments, housing 102 may include one or more vent holes 101 (see FIG. 1) for
maintaining the interior cavity of housing 102 at atmospheric pressure and facilitating
depressurization of auto-injector 100,

{0150] Reterring now to FIGS. 12A-12B, one or more components of auto-injector
100 are depicted as auto-mjector 100 transitions between a pre-activated state (FIG. 12A) to
an activated state (FIG. 12B). It should be appreciated that one or more other components of
auto-injector 100 are omitted from FIGS. 12A-12B for illustrative purposes only. Referring
mittally to FIG. 12A, shroud 120 is in a first position in which shroud 120 is maintained in an
extended position relative to chassis 130 with mterior swrface 121 of shroud 120 axially offset
from bottom end 132 of chassis 130, In thus instance, actoator 125 may be positioned at least
partially within an interior cavity 124 of shroud 120 and an interior cavity 134 of chassis 130,
with only first end 127 of body 126 in contact with mterior surface 121, Carrier 140 and
canmster 150 may be in a respective first position with retention mechanisms 146 disengaged
from retention mechamsms 162, and piercing mechamsm 164 separated from neck 152 {see

FIG. 13A).
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[3151] In the example, chassis 130 may include a channel 135 disposed about carrier
140, and carner 140 may include a pair of arms 148 extending laterally (radially) outward
from carrier 140. Channel 135 may be sized, shaped, and/or otherwise configured to receive
arms 148, In the cxample, chanvel 135 may define a eylinducal cavity for receiving carmier
140 therein. Channel 135 may be configured to guide camer 140 in an upwards direction
towards valve assembly 160 m response to movement of actuator 125 against bottom end
142, thereby inhibiting inadvertent lateral movement of carrier 140 within chassis 130, In
other cmbodiments, channel 135 and/or arms 148 may be onutied entirely from auto-injector
100, In further embodiments, carrier 140 may be omutted such that canister 150 is coupled
directly to each of chassis 130 and valve assembly 160.

[0152] Referring to FIG. 128, shroud 120 mav be moved along a vertical path from
the first position towards a second position m which shroud 120 1s depressed upwards to a
retracted position relative to chassis 130, with interior sarface 121 10 contact with botiom end
132, such as in response to bottom surface 122 of shroud 120 mterfacing with a subject (e.g.,
a user of auto-injector 100}, Tn this instance, actuator 125 may be moved {¢.g., pivoted) about
the pivot jomt defined by pin 129 and recess 139 to transttion auto-ingector 100 to the
activated state. As actuator 125 1s moved towards the second position, shroud 120 pushes
against first end 127 of body 126, causing second end 128 to abut against bottom end 142 of
carrier 140, Second end 128 may define a lever-bearing surface of actator 125 which is
configured to redirect the force generated by movement of shroud 120 to carrier 140 and
canister 150, Carrier 140 may be moved upwards relative to chassis 130 in response to
second end 128 pushing against bottom end 142, thereby translating canister 130 fowards
valve assernbly 160 until piercing mechanism 164 punctures the seal of neck 152,
Accordingly, the pressurized medium stored in canister 150 may be released into valve
assembly 160 via piercing mechanism 164,

{61531 | should be appreciated that shroud 120, actuator 125, chassis 130, carrier
140, and/or mandrel assembly 180 may be configured and operable to only require a low
holding force for actuating auto-injector 100 such that auto-injector 100 mintmizes the
necessary force for inttiating delivery of the dose. Stated differently, one or more components
of auto-injector 100 may be sized, shaped, and/or otherwise configured to minimize a force
necessary for depressing shroud 120 against a subject’s skin during use of awto-injector 100

in delivering a dose to the subject.
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{01547 Additionally, the pair of retention mechanisms 146 may be moved apward
towards valve assembly 160 as carnier 140 and canister 150 are simuiltaneously moved within
housing 102, thereby causing retention mechanisms 146 to engage the cormresponding
retention mechanisms 162 {sce FIG, 13B). In this instance, valve assembly 160 may be
configured to fixedly secure camster 150 thereto in response to valve assembly 160 coupling
with carier 140, In some cmbodiments, at least a portion of the pressurized medium expelled
from canister 150 may generate a blowback force onto canister 130, causing canister 150 to
mave downwards and away from valve assembly 160, The engagement between retention
mechanisms 146 and retention mechamisms 162 may inhibit and/or at least partially minimize
a downward retraction of camister 150 relative to valve assembly 160, thereby maintaining
fluid communication between canister 130 and valve assembly 160,

[0155] In some embodiments, auto-injector 100 may be configured to lock one or
more components by inhibiting movement of said one or more components, such as shroud
120, upon an occurrence of an carly-lift of shroud 120 during use of auto-injector 100. In the
mstance of an carly-lift event of shroud 120, auto~-tgector 100 may be configured to inhibit
reactivation and/or further use of auto-injector 100 to preserve user safety. An early-1ift event
may be generally defined as the cecurrence of an carly, untimely, and/or premature release of
shroud 120 by a user as auto-injector 100 is transitioned from the pre-activated state towards
the activated state, or during ijection of the medicament from auto-injector 100 while
operating in the activated state. In this mstance, auto-injector 100 may be configured and
operable to lock one or more components {¢.g., shroud 120} from further movement relative
to housing 102, thereby inhibiting further use and/or reactivation of auto-injector 100. For
mstance, aunto-injector 100 may lock a relative position of shroud 120 to cither an extended
{downwards} configuration or a retracted (upwards) configaration relative to housing 102,
thereby inhibiting further actuation and/or movement of shroud 120, It should be appreciated
that locking shroud 120 i the retracted configuration relative to housing 102 may be to an
extent such that needle 116 remains disposed mside shroud 120, thereby mhibiting exposure
of needle 116 from an exterior of auto-injector 100

[0156] In one example, auto-injector 100 may include a timer mechanism that may be
operable to determine the occurrence of an early-hifit event. The timer mechanism may
provide a buffer period to allow for a user of auto-injector 100 to quickly perform an early-
Ieft before auto-njector 100 is locked out. For instance, the timer mechanism may be

prograramed to altow for a guick adjustment of auto-tyector 100 without locking anto-
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mjector 100 when such adjustment does not exceed a predefined threshold e g, one second).
Such an adjustment may inchude a physical removal of auto-injector 100 against a user’s skin
after iitial activation, such as for reasons due to discomfort or aceidental removal. Upon the
occurrence of an carly-lift event, 1.¢., removal of shroud 120 from a skin of the user fora
duration that excecds the predetermined threshold as determined by the timer mechanism,
auto-injector 100 may be configured to lock one or more components thereby inhibiting
further movement of shroud 120 relative to housing 102,

[0157] Upon completing delivery of a dose from auto-mjector 100, one or more
components of auto-injector 100, such as shidable piston 190, mandrel assembly 180, and/or
biasing mechanisms 182, may be configured to interact with shroud 120 to lockout anto-
mjector 100 from reactivation. For example, as described herein m further detatl, shidable
piston 190 may be configured to push mandrel assembly 180 in a downwards direction upon
exiting release cutlet 169 and entering first chamber 136 and second chamber 138 within
which mandrel agsembly 180 was received. In this instance, mandrel assembly 180 may be
configured to push shroud 120 outwardly in the downwards direction relative to housing 102,
Additionally and/or altematively, biasing mechanism 182 may be configured to urge mandrel
assembly 180 in the downwards direction, thereby further pushing shroud 120 out of housing
102, in response 1o biasing mechanism 182 automatically moving from the compressed
configuration towards the expanded configuration, thereby automatically moving shroud 120
from the second position towards the first position. It should be appreciated that the biasing

mechanism 182 is configured to automatically move after a threshold amount of encrgy is

positioned on an exterior surface of a subject’s {e.g. a patient) skin, shroud 120 may be
configured to push against the exterior surface thereby causing housing 102 to Lift off of the
subject’s skin in an upwards direction. Accordingly, anto-mjector 100 may be operabie to
push itself off of the subject’s skin to signal completion of the dose delivery via a visual
feedback of the housing 102 automatically hifting ttself from the skin due to the extension of
shroud 120.

[0158] Reterring now to FIG. 14, another exemplary shroud 220 and chassis 230 are
depicted. ¥t should be appreciated that shroud 220 and chassis 230 may be incorporated mto
auto-mjector 100 in a substantially similar manner as shroud 120 and chassis 130 shown and
described above, respectively, except for the differences explicitly noted herein. For example,

shroud 220 may include a pair of flexible ribs 222 extending vertically upward through
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witerior cavity 124 with a pin 224 positioned at a ternunal (upper) end of each of the pair of
flexable ribs 222, Chassis 23{ may imchude a pair of arms 232 and a pair of pin guides 234
disposed within interior cavity 134 and relatively above bottom end 132, Pin guides 234 may
be formed along a rear surtace of armas 232, and may be sized, shaped, and/or otherwise
configured to recetve pins 224 thereon for securely coupling shroud 220 to chassis 230, Pin
guides 234 may define an angled and/or ramped surface of arms 232 that guides pins 224 mto
a channel 236 that is configured to secure pin 224 therein.

[0159] In the pre-activated state of auto-injector 100, as secen m FIG. 14, the pair of
flexable ribs 222 are in contact with the pair of arms 232 with each pin 224 positioned
relatively below the corresponding pin guide 234, In response to shroad 220 moving upwards
relative to chassis 230, flexible ribs 222 may translate along amus 232 until each pin 224 15
aligned with pin guide 234, It should be appreciated that flexible ribs 222 may be configured
to move and/or flex in a lateral {radial} direction as shroud 220 pashes flexible ribs 222
against arms 232, For example, flexible ribs 222 may be urged in a radially-outwards
direction as shroud 220 is moved upwards relative to chassis 230, and subsequently aliowed
to flex radially-inwards when pins 224 are aligned with pin guides 234, In thus instance,
shroud 220 may be in a second position and pin guides 234 may be configured to recetve pins
224 along the rear surface of arms 232 As shroud 220 moves partially downward relative to
chassis 230, pin guides 234 may wedge pins 224 within the respective channel 236 thatis at
least partially defined by a lateral (interior) surface of arms 232, In other words, pin gndes
234 may guide pins 224 into channels 236, which are positioned radially inward of arms 232,
Channels 236 may have a cross-sectional dimension that s less than a cross-sectional
dimension of pins 224, Accordingly, pins 224 may be securely fixed inside channels 236,
thereby locking shroud 220 to chassis 230 and preventing further downward movement of
shroud 220 relative to chassis 230.

[0160] Referring now to FIG. 15, another exemplary chassis 330, carrier 340, and
valve assembly 360 are depicted. It should be appreciated that chassis 330, carrier 340, and
valve assembly 360 may be incorporated into auto-injector 100 in a substantially similar
manner as chassis 130, cardier 140, and valve assembly 160 shown and described above,
respoctively, except for the differences exphicitly noted herein. For example, carrier 340 may
be at least partially disposed within valve assembly 360, and neck 152 of canister 150 may be

received within carrier 340. As described herein, carrier 340 may be configured to move
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relative to canister 150 and/or valve assembly 360 in response to actuator 125 pushing carrier
340 m an opward direction into valve assembly 360 and towards camster 150

[0161] Valve assembly 360 may include a chamber 362 defining an intertor lumen
that is sized, shaped, and/or otherwise configured to receive canister 150 and carrier 340,
Chamber 362 may include a top end 364 and a bottom end 366 that is open, with canister [50
positioned adiacent to top end 364 relative to carrier 340, and carrier 340 positioned adjacent
to bottom end 366 relative to canister 150, At least a portion of carrier 340 may extend
outwardly from chamber 362 via the opening at bottom end 366 and may be i contact with
actaator 125, In the example, a cross-sectional dimension of the interior lumen of chamber
362 may be greater than the cross-sectional dimension of canister 150 received therein,
thereby fornung a gap 368 between an interior surface of chamber 362 and an exterior
surface of canister 150, As described herein, a pressunized medium released from canister
150 may be received within chamber 362 and guided towards an outlet 369 of chamber 362 at
top end 364 via gap 368.

[0162] Sull referring to FIG. 13, carner 340 may have a longitudinal length defined
between a top end 342 and a bottorn end 344, in which top end 342 may include an opening
341 to recetve neck 152 and bottom end 344 may be closed and in contact with second end
128 of actuator 125, Opening 341 at top end 342 may be sized and/or shaped such that top
end 342 defines an opening that has a greater cross-sectional dimension than neck 152, such
that a gap 1s formed between an intenior surface of top end 342 and an exterior surface of
neck 1352 received therein. In some embodiments, an edge 343 of top end 342 that defines
opeming 341 may be angled and/or tapered in a radially-outward direction relative to a central
axis of carrier 340, thereby defining a greater gap between top end 342 and neck 152 along
edge 343, As described herein, carrier 340 may be configured to receive a pressurized
medium stored in canister 150, and reicase said pressurized medium indo valve assembly 360
via opening 341,

{61637 Camer 340 may include a recess and/or cavity along the longitudinal length of
carrier 340 between top end 342 and bottom end 344. The recess and/or cavity may be sized,
shaped, and/or otherwise configured 1o recetve a fastencr 346 (e.g., an O-ting) therein.
Fastener 346 may be configured to fluidly seal carner 340 o valve assembly 360 and inhibit
the pressurized medinm released from canister 130 into carrier 340 from exiting valve
assembly 360. Carrier 340 may further include a piercing mechanism 348 {c.g., a needle, an

activator pin, etc ) extending upwards from bottom end 344, Picrcing mechanism 348 may be



10

26

b2
L

30

WO 2024/263725 PCT/US2024/034746

disposed relatively below neck 152 when canmister 150 15 coupled to carrier 340, and
configared to move upwards to punctore the seal of neck 152 i regponse o second end 128
pushing against bottom end 344 when actuator 125 pivots about the pivot joint defined
between pin 129 and recess 139

[0164] In this instance, carrier 340 may be biased in an upwards direction relative to
canister 150 and valve assembly 360, such that piercing mechanism 348 punctures the seal at
neck 152 thereby releasing the pressurized medium stored in cantster 150 into carrier 340
Carrier 340 may be configured to release the pressurized medium o the inderior lummen of
chamber 362 via opening 341 at top end 342, Fastener 346 may be configured to inlubit
release of the pressurized medivm out of chamber 362 through the opening at bottom end
366, such that the pressurized medium is directed towards top end 364 via gap 368 until
recetved at outlet 369, In some embodiments, the interior lumen of chamber 362 may mclude
one or more grooves along gap 368, thereby increasing a spatial void for the pressurized
medium to travel along from carrier 340 to outlet 369.

[0163] Referring to FIGS. 16A-16B, indicator assembly 170 may be disposed within
housing 102 adjacent to top end 104, In the example, indicator assembly 170 mav include a
piston 172, a first indicator surface 174, a second indicator surface 176, a first arm 177, and a
second arm 178, Piston 172 may be at least partially received within a portion of valve
assembly 160 such that piston 172 is in fluid commmunication with valve assembly 160, Inthe
example, piston 172 may be configured to move {¢.g., translate} i response to valve
assembly 160 receiving the pressurized medium released from canister 150, More
specifically, upon the pressurized medium equalizing between two tdemal chambers of valve
assembly 160, at least a portion of the pressurized medium received within valve assembly
160 may be configured to propel piston 172 relative to valve assembly 160 and/or housing
102. For example, piston 172 may be configured to move from a first position (FIG. 16A)
prior to valve assembly 160 receiving the pressunized mediurg, towards a second position
(F1G. 16B) afier valve assembly 160 receives the pressurized medium. It should be
understood that movement of piston 172 may cause a corresponding movement of the
remaining components of indicator assembly 170, including first indicator surface 174,
second indicator surface 176, first arm 177, and second arm 178, Piston 172 may be
mtegrally formed with first indicator surface 174, second indicator surface 176, first arm 177,
and second arm §78. For example, piston 172 may form a unitary body with first indicator

surface 174 via an itermediate arm 173 connecting piston 172 to first indicator surface 174,
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such that movement of piston 172 provides a simultaneous movement of first indicator
surface 174 second indicator surface 176, first arm 177, and second anm 178,
{01661 Indicator assembly 170 may be disposed within housing 102 to at least
partially overlap with sccond window 110, In the first posttion, piston 172 may be
5 substantially disposed within valve assembly 160 and first mdicator surface 174 may be

aligned with second window 110 when auto-injector 100 is in the pre-activated state (FIG.
16A}. In the second position, piston 172 may be moved relative to housing 102 towards top
end 104 and second wndicator surface 176 may be aligned with second window 110 when
auto-injector 100 is in the activated state (FIG. 16B). First indicator surface 174 and second

160 ndicator surface 176 may move relative to second window 110 as a resolt of piston 172
moving relative to housing 102 in response to the pressurized medium within valve assembly
160 pushing against piston 172, Accordingly, indicator assembly 170 may be configured to
generate a visual feedback of a current operating state of auto-injector 100 based on a relative
position of first indicator surface 174 and second indicator surface 176 relative to second

15 window 110, Each of first indicator surface 174 and second indicator surface 176 may define
a graphical interface that mclade one or more stickers, markings, coloning, and/or indicia that
is distinct from the other. For example, first indicator surface 174 may include a first color
{e.g.. white) and second indicator surface 176 may include a second color {e g, green) that is
different than the first color. The distingt coloring of first indicator surface 174 and sccond

20 indicator surface 176, visible through second window 110 when aligned thereto, may indicate
the carrent operating status of auto-injector 100 o a user.

{61677 Sull referring to FIGS. 16A-16B, mdicator assembly 170 may further include

a first arm 177 extending radially outwards from first indicator surface 174 and a second arm

178 extending downwards from second indicator surface 176,  should be understood that a

b2
L

relative position, size, and/or shape of first arm 177 and/or second arm 178 may vary from
that shown and described herein without departing from a scope of this disclosure.
Accordingly, first arm 177 and/or second arm 178 may be located at various other suitable
locations along mdicator assembly 170 and/or within housing 102, In the example. first arm
177 mav be sized, shaped, and/or otherwise configured to move {¢.g., translate} within a track
30 179 formed withun housing 102, and second arm 178 may be sized, shaped, and/or otherwise
configured to move (¢.g., translate} along a ramp 103 formed within housing 102

{01681 Track 179 may define a channel having a vertical configuration, and may be

configured to it a direction of motion of mdicator assembly 170 refative to housing 102
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during use of auto-injector 100, such as between the pre-activated state of auto~-ingector 100
(FIG. 16A) and the activated state of auto-injector 100 (see FIG. 16B}. For example, track
179 may be configured to limit movement of indicator assembly 170 relative to housing 102
to a vertical direction, therchy inhubiting lateral movenent of indicator assembly 170 relative
to housing 102, by constramning movement of first arm 177 received therein. Ramp 103 may
imclude an mclined and/or angled surface 103 A that may be configured to at least partially
deflect second arm 17% in a radially-cutwards direction during use of auto-injector 100, such
as between the pre-activated state of auto-injector 100 (FIG. 16A) and the activated state of
auto-ijector 100 (see FIG. 16B). For example, second arm 178 may be at least partially
flexible and ramyp 103 may be configured to flex and/or bend second arm 178 laterally
outwards away from the other internal components of auto~injector 100 as second arm 178
translates along angled surface 103A. Ramp 103 may deflect sccond arm 178 as second amm
178 translates vertically along angled surface 103A and until second arm 178 is moved
bevond a terminal (upper) end 1038 of angled surface 103A.

[6169] Sull referning to FIGS. 16A-16B, upon moving beyoand terminal end 1038,
second arm 178 may be configured to flex and/or bend laterally mnwards relative to housing
102, thereby returning towards its original, undeflected state. Indicator assembly 170 may be
configured to generate an audible feedback {e.g.. a click) upon second arm 178 contacting a
portion of ramp 103 positioned beyoud (¢ g., relatively above) angled surface 103A afier
second arm 178 translates over ternunal end 103B. In other words, second arm 178 may snap
back towards its original position upon moving beyond angled surface 103 A, thereby
contacting a portion of ramyp 103 with sufficient force to generate an audible sound n
response to the interaction. It should be appreciated that second arm 178 may be positioned
relative to ramp 103 for generating the audible feedback simultancously as second indicator
surface 176 ig aligned with second window 110, such that indicator assembly 170 may be
configured to generate an audible and visual feedback once auto-injector 100 completes
delivery of a dose. Terminal end 1038 may be configured to inhibit further movement of
mdicator assembly 170 due to an abutment against second arm 178, For example, as best seen
i FIG. 168, terminal end 1038 may form an mmpediment that 15 in contact against second
arm 178 when second arm 178 is positioned above terminal end 1038, thereby inhibiting
second arm 178 from translating in a downwards direction towards angled sarface 103A.

{61701 In other embodiments, as seen in FIGS. 17A-17B, first indicator surface 174

and second indicator surface 176 may include a sunilar marking, color, and/or mdicia.
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Accordingly, alignment of either first indicator surface 174 or second indicator surface 176
with second window 110 does not generate a visual feedback to a user of avio-njector 100 of
the current operating state. In this instance, indicator assembly 170 may be configured to only
generate an audible foeedback that is indicative of the current operating state of auto-tjector
100, resulting from the interaction between second arm 178 and ramp 103, In thus
embodiment, second window 110 may be omitted entirely from housing 102,

{0171] Reterring now to FIGS. 18A-18C, another exemplary housing 402, shroud
420, and chassis 430 arc depicted. | should be appreciated that housing 402, shroud 420, and
chassis 430 may be incorporated nto avio-mjector 100 in a substantially similar manner as
housing 102, shroud 120, and chassis 130 shown and described above, respectively, except
for the differences explicitly noted berein. For example, housing 402 may include one or
more clips 404 {e.g., tabs, fingers, ete.} formed along botiom end 106, and shroud 420 may
imclude one or more corresponding clips 424 {e.g., tabs, fingers, etc.} formed along a top edge
422 of shroud 420 for mating with clips 404, The one or more clips 404 may be configured to
engage the one or more clips 424 when shroud 420 is extended downward relative to housing
402 to mhubit shroud 420 from decoupling from housing 402, As described herein, clips 404
and clips 424 may be collectively configured to lockout shroud 420 relative to housing 402
on completing delivery of a dose from auto-injector 100 to inhibit reactivation.

10172} In the exarople. mandrel assembly 180 may be integrally attached to shroud
420 with biasing mechanism 182 disposed about mandre] assembly 180, Biasing mechamsm
182 may extend between opposing ends that are in contact with each of chassis 430 and
shroud 420, thereby biasing shroud 420 to an extended position away from chassis 430
Biasing mechanism 182 may be configured to apply a resistance against shroud 420, and in
particular an upwards movement of shroud 420 towards chassis 430. As described herein,
biasing mechanism 182 may be further configured to extend shroud 420 outwardly from
within housing 402 when shroud 420 s depressed mnto housing 402 to the activated state.

10173 Chassis 430 may mnclude one or more flexable spacers 432 disposed within
first chamber 136, The one or more flexible spacers 432 may be disposed about an interior
surface of first chamber 136, and may detine a cross-sectional dimension that is relatively
smaller than the mterior lumen of first chamber 136, Flexible spacers 432 may be configured
to abut against retention mechanisms 198 of slidable piston 190, thereby maintaining slidable
piston 190 within release outlet 169 and mhibiting movement of shidable piston 190 outwards

from valve asserably 160. In the example, fiexible spacers 432 may have an angled, tapered,
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and/or ramped mterface and retention mechanisms 198 may have a corresponding interface
that 1s configured to engage with the interface of flexible spacer 432, In other words, flexable
spacers 432 and retention mechanisms 198 may have a generally ramped engagement with
one another. As described herein, flexible spacers 432 may be configured to defora and/or
compress radially-outwards in response to slidable piston 190 translating into first chamber
136 m response to the pressurized medivm from valve assembly 160 entering release outlet
169 via outlet channel 168 {see FIGS. 18B-18(). As described hercin, chassis 430 may be
configured to lock shidable piston 190 mside first chamber 136 and second chamber 138 in
response o inner lip 137 engaging retention mechanisms 198, thereby inlubiting movement
of mandrel assembly 180 wnto first chamber 136 and second chamber 138, In this mstance,
shroud 420 may be locked out and prevented from retracting into housing 402 and towards
chassis 430

{6174} In the pre-activated state shown in FIG. 184, shroud 420 may be in a first
position with mandrel assembly 180 positioned below chassis 430, and particudady below
cach of first chamber 136 and second chamber 138, Biasing mechanism 182 may be in an
expanded configuration, thereby pushing shroud 420 1 a downwards direction away from
chassis 430, Upon depressing shroud 420 10 an upwards direction towards chagssis 430 to
transition auto-injector 100 to the activated state, as seen in FIG. 188, mandrel assembly 180
may move relatively upwards and extend through first chamber 136 and second chamber 138,
In this instance, biasing mechanism 182 may be transitioned o a compressed configuration
between shroud 420 and chassis 430, In some embodiments, mandrel assermbly 180 mayv be
postttoned adjacent to and/or in contact with shidable piston 190 when shroud 420 is fully
depressed in the second position. Upon receiving the pressurized mediom within valve
assembly 160, at least a portion of the pressurized medivm may be guided to outlet channel
168. The pressurized medivm received through outlet channel 16¥ may encounter upper end
194 of slidable piston 190, thereby urging slidable piston 190 downwards relative to refease
outlet 169,

{61757 Reterring to FIG. 18C, afier completing delivery of a dose from auto-injector
100, the force applied to shroud 420 may be released thereby allowing biasing mechanism
182 to expand, causing shroud 420 to return towards the first position. Additionally and/or
altematively, shroud 420 may be retorned towards the first position in response to slidable
piston 190 pushing mandrel assembly 180 1n a downwards direction as the pressurized

mediom recetved from outlet channel 168 urges slidable piston 190 out of release outlet 169,
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Clips 404 and clips 424 may be collectively configured to lockout shroud 420 relative to
housing 402 spon completing delivery of the dose from auto-tmjector 100 to inhibit
reactivation. In response to biasing mechanism 182 returning towards the expanded
coutiguration and shroud 420 moving downwards relative to chassis 430, mandrel assembly
180 may be urged out of first chamber 136 and second chamber 138, With first chamber 136
and second chamber 138 vacated by mandre] assembly 180, the pressurized medium
encountering upper end 194 may propel slidable piston 190 in a dowawards direction into
furst chamber 136 and second chamber 138, It should be appreciated that a force applied to
slidable piston 190 by the pressurized medium from outlet channel 168 may be relatively
greater than a resistive strength and/or force of flexible spacers 432 against retention
mechanisms 198 for maintaining slidable piston 190 within release outlet 169, Accordingly,
slidable piston 190 may be configured to move {¢.g., translate) relative to release outlet 169
and extend through first chamber 136 and second chamber 138, In this instance, flexible
spacers 432 may be deformed and/or move compressed radiallyv-outwards to allow receipt of
slidable piston 190 through fust chamber 136,

[0176] Shdable piston 190 may be urged through first chamber 136 and at least a
portion of snap arms 196 may extend into second chamber 138, In some embodiments, snap
arms 196 may be biased radially-inwards towards one another as slidable piston 190 extends
mto first chamber 136 and through flexible spacers 432, Snap arms 196 may be further biased
in a radially-inwards direction as snap arms 196 extend through inner lip 137 and into second
chamber 138, It should be appreciated that snap arms 196 may move radialiy-outwards
relative 1o one another, to return to a neutral position, upon entering second chamber 138
With retention mechanisms 198 disposed within second chamber 138 and engaged against
wner Hp 137, slidable piston 190 may be inhibited from moving relative to chassis 430
Stated differently, mner lip 137 may be configured to couple slidable piston 190 to chassis
430 1o response to engaging retention mechanisis 198 within second chamber 138, thereby
locking shidable piston 190 to chassis 430 at the end of dose delivery from auto-injector 100.
The pressurized mediom received in release outlet 169 may pass along an exterior of shidable
piston 190 and exit release outiet 169 into first chamber 136, With first chamber 136 open to
an interior cavity of housing 402 that 1s maintained at an atmospheric pressure, auto-injector
100 may be configared to vent the pressarized medium.

161771 Sull referring to FHG. 18C, with slidable piston 190 fixed to chassis 430,

shroud 420 may be whibited from further (upwards) movement relative 1o chassis 430,
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thereby preventing additional activation of auto-injector 100, Specifically, as snap arms 196
are positioned within first chamber 136 and second chamber 138 when retention mechamsms
198 engage mner lip 137, mandrel assembly 180 is inhibited from moving upwards relative to
chassis 430 and endering first chamber 136 or second chamber 138, such as in responscto a
corresponding movement of shroud 420. Accordingly, shidable piston 190 may be configured
o inhibit subsequent activations of avto-injector 100 by obstructing movement of mandrel
assembly 180 and shroud 420, It should be appreciated that slidable piston 190 may be
configured to extend mandrel assermbly 180, and shroud 420 coupled o mandre! assembly
180, to a sufficient extent such that needle 116 (see FIGS. 5 and 10} 1s disposed within
shroud 420 and effectively coverad.

[0178] Refermmng now to FIGS. 19A-19C, another exemplary shroud 520, chassis 530,
and mandre] assembly 580 are depicted. It should be appreciated that shroud 520, chassis
530, and mandrel assembly 580 may be mcorporated into auto-tnjector 100 in a substantially
similar manner as shroud 120, chassis 130, and mandrel assembly 180 shown and described
above, respectively, except for the differences explicitly noted herein. For exarmple, chassis
330 may include a pair of retention mechanisms 532 that are disposed about mandrel
assembly 580. Retention mechanisms 532 may include, but are not limited to, a clip, a hand,
afinger, atab, a protrusion, a detent, and more. Chassis 530 may further inchude a collar 310
coupled at bottom end 132 of chassis 530. Collar 510 may extend relatively downwards from
bottom end 132 with mandrel assembly 580 at least partially disposed through each of collar
510 and chassis 330.

{0179] In particular, collar 510 may have a longitudmal length defined between a
lower end 512 and an upper end 514, Lower end 512 may be coupled to and/or positioned
agatnst interior surface 121 of shroud 520, and upper end 514 may be coupled to bottom end
132. Collar 510 may mmclude a pair of first openings 516 and a pair of second openings 518
positioned between lower end 512 and upper cod 514, with second openings 318 positioned
adjacent to upper end 514 relative to first opemings 516, Second openings 518 may be sized,
shaped, and/or otherwise configured to recetve retention mechanisms 332 for securely
coupling collar 510 to chassis 530. Retention mechanisms 332 may be partially flexible and
configured to move and/or flex radially-inwards relative to a central axis of chassts 530, such
as in response to mandrel assembly 580 moving (e.g. translating} collar 510 within housing

102 and relative to chassis 330, for selectively coupling and/or decoupling chassis 530 to
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collar 510. As described herein, collar 310 may be configured to move relative to chassis 530
m response to a corresponding movement of shroud 520 and mandrel assembly 586

{0180 Sull referring to FIGS. 19A-19C, mandrel assembly 580 may include a pair of
retention mechanisms 384 that are positioned relatively adjacent to a lower end 382 of
mandrel assembly 580, Retention mechanisms 584 may mclude, but are not Himited to, a chp,
ahand, a finger, a tab, 8 protrusion, a detent, and more. First openings 516 may be sized,
shaped, and/or otherwise configured to recetve retention mechanisms 584 for securcly
coupling collar 510 to mandrel assembly 380, Retention mechanismos 584 may be partially
flexable and configured to move and/or flex radially-inwards relative to a central axis of
mandrel assembly 580, sach as in response to mandrel assembly 580 moving {¢.g. translating)
within housing 102 and relative to collar 310, for selectively coupling and/or decoupling
mandrel assembly 580 1o collar 510, As desceribed herein, mandre] assembly 580 may be
configured to move relative to collar 510 in response to a corresponding movement of shroud
520

{0181} Referring specifically to FIG. 194, with auto-injector 100 in the pre-activated
state, shroud 520 mway be in a first posttion refative to housing 102 in which retention
mechanisms 584 are within first openings 316, thereby removably coupling mandrel
assembly 380 to collar 5190, In this instance, retention mechanisms 332 may be positioned
relatively over {and decoupled from) sccond openings 518, With mandrel assernbly 580
coupled to shroud 520, shroud 320 may be configured to move mandrel assembly 580
upwards relative to housing 102 as shroud 520 is pushed in an upwards direction mto housing
102, Accordingly, collar 510 may simultancously move in the upwards direction with
mandrel assembly 380 and shroud 520 due to the engagement between retention mechanisms
584 and first openings 516, In other words, mandrel assembly 380 may be configared to pull
collar 510 vertically upward with retention mechanisms 584 received within first openings
516. ¥t should be appreciated that biasing mechantsm 182 may be transitioned from an
expanded configuration (FIG. 19A) to a compressed configuration (FIG. 19B) as shroud 520
pushes mandrel assembly 580 upwards relative to housing 102.

{0182] Reterring now to FIG. 198, with auto-injector 100 in the activated state,
shroud 520 may be 1n a second position relative to housing 102 wn which mandrel assembly
580 repositions collar 510 relative to chassis 530 such that second openings $18 are aligned

with retention mechanisms 532 In this instance, retention mechanisms 532 may be received
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appreciated that chassis 530 may be configured such that retention mechamsms 532 are
deflected and/or flexibly bent in a radially-inwards direction upon upper end 514
encountering refention mechanisms 332 as collar 510 moves upwards into chassis 530, Upper
end 514 may cause retention reechamisms 532 to deflect radially-inwards until retention
mechanisms 532 are positioned in alignment with second opemngs 518, In this mstance,
retention mechanisms 532 may bend radially-cutwards into second openings 518, thereby
returning retention mechanisms 532 to a neutral state.

[0183] Reterning now to FIG. 19C, auto-injector 100 may transition to a lockout state
m which shroud 520 may be retumed towards the first position relative to housing 102, For
exampie, after completing delivery of a dosce from asto-injector 100, the force applied to
shroud 520 may be released thereby allowing biasing mechanism 182 to expand, causing
shroud 520 to retumn towards the first position. Specifically, biasing mechanism 182 may be
configured to push mandrel assembly 580 downwards relative to housing 102, and mandre]
assembly 5380 may be configured to push shroud 520 in response to mandre! assembly 380
contacting the interior (bottom) surface of shroud 526, With chassis 530 coupled to collar 310
via the engagement of retention mechanisms 532 and second openings 318, chassis 530 may
be configured to inhibit movement of collar 510 as mandre] assembly 580 and shroud 520 are
pushed in a downwards direction relative to housing 102, Stated differently, collar 310 may
be securely fixed to chassis 530 due to an engagement between second openings 518 and
retention mechanisms 532,

{0184} Accordingly, retention mechanisms 584 may be configured to move and/or
flex radiallv-inwards towards one another as mandrel assembly 580 moves {e.g. translates) m
the downwards direction relative to housing 102 and collar 510, In this instance, retention
mechanisms 384 may be configared to exit first openings 516, thereby decoupling mandrel
assembly 380 from collar 510. It should be appreciated that biasing mechanism 182 may
expand to an extent such that mandrel assembly 580 1s pushed through collar 510 untid
retention mechanisms 584 are positioned relatively below lower end 512, Retention
mechanisms 584 may bend radially-outwards upon exiting collar 51G at lower end 512,
thereby retuming retention mechanisms 584 to a neutral state. In this instance, with retention
mechanisms 584 deflected outwards and abutting against lower end 512, collar 510 may be
configured to inhibit retention mechamisms 584 from reentering collar 510, Accordingly, an
axial position of mandrel assembly 580 relative to collar 510 may be fixed. With mandrel

assembly 380 positioned against the mnner surface of shroud 520, shroud 520 may be
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mhibited from moving in the upwards direction, thereby locking shroud 520 and prevent
subseqaent activation of auto-injector 100.

{01851 Referring now to FIGS. 20A-20B, another exemplary chassis 630 and carrier
640 are depicied. ¥t should be appreciated that chassis 630 and carrier 640 may be
incorporated into auto-injector 100 in a substantially similar manner as chassis 130 and
carrier 140 shown and described above, respectively, except for the differences explicutly
noted herein. For example, chassis 630 may include a lower flange 632 positioned adjacent to
bottom end 132 of chassis 630, and lower tlange 632 may be at least partially open for
receiving a portion of carrier 640 therethrough. Carrier 640 may include a pair of retention
mechanisms 642 that are sized, shaped, and/or otherwise configured to extend into lower
flange 632, Specifically, retention mechanisms 642 may be cngaged with lower flange 632,
thereby removably coupling carrier 640 to chassis 630, In the example, retention mechanisms
642 may include, but are not limited to, a clip, a hand, a finger, atab, a protrusion, a detent,
and more.

{0186] Carrier 640 may further include an upper flange 644 and a biasing mechanism
646 {(e.g., a spring} that is disposed between lower flange 632 and upper flange 644. Biasing
mechanism 646 may be maintained in a compressed configuration when retention
mechanisms 642 are engaged with lower flange 632, As described herein, biasing mechanism
646 may be configured to urge carrier 640 in an upwards direction relative to lower flange
632, upon transtiioning from a compressed configuration (FIGS. 20A-20B) to an expanded
configuration {not shown}, in response to retention mechanisms 642 disengaging lower flange
632

{0187 Canister 130 may be disposed within carrier 640 at a position relatively above
upper flange 644, such that canister 150 may be biased upwards within housing 102 by
biasing mechanism 646. Carrier 640 may include a plug 648 disposed between the pair of
retention mechanisms 642, and plug 648 may include a stem 630 extending outwardly from
between retention mechanisms 642 in a downwards direction towards interior surface 121 of
shroud 120. It should be appreciated that stem 650 may have a longitudinal length that 15
relatively greater than a corresponding longttudinal length of retention mecharisms 642, such
that stern 650 may be positioned closer to interior surface 121 relative to retention
mechanisma 642, Plug 648 may be fixed relative to retention mechanisms 642, such that plug

648 1s immovable relative to retention mechanisms 642, As described herein, carrier 640 may
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be configured to move within housing 102 and relative to chassis 630 in response to a
corresponding movement of plug 6438,

{01881 Referring specifically to FIG. 20A, with auwto-injector 100 in a pre-activated
state, shroud 120 may be in a first position in which toterior surface 121 of shroud 120 s
offset from stem 650, Biasing mechanism 182 may be in an expanded configuration while
biasing mechanism 646 may be in a compressed configuration. In this instance, carrier 640
may be coupled to chassis 630 by the engagement between retention mechanisms 642 and
lower flange 632, such that a relative position of camster 150 {disposed within carricr 640)
may be fixed relative to chassis 630,

{0189] Referring now to FIG. 20B, with auto-mpector 100 transitionad to the activated
state in response to shroud 120 moving towards a second position 1 which interior surface
121 may abut agamst stem 630, In this instance, shroud 120 may be configured to push
against plog 648, thereby causing carrier 640 to move in an epwards direction relative to
chassis 630, In particular, a force applied to plug 648 by an upwards movement of shroud 120
may cause retention mechamsms 642 to deflect and/or bend radially-inward towards one
another, thereby decoupling retention mechanisms 642 from lower flange 632, Tn this
wstance, carrier 640 may be movable relative to chassis 630 in an upwards direction in
response to biasing mechanism 646 transitioning towards the expanded configuration and
urging upper flange 644 upwards. By pushing carrier 640 1n an upwards direction relative to
housing 102, canister 150 may be stimultancously moved into fluid communication with the
valve assembly (not shown} disposed relatively above canister 150 as described in detail
above, thereby activating release of the pressunized medium from canister 150

[0190] Refermnng now to FIGS. 21A-21(, another exemplary chassis 730 and mandrel
assembly 780 are depicted. It should be appreciated that chassis 730 and mandrel assembly
780 may be incorporated into auto-injector 100 in a substantially similar manner as chassis
130 and mandrel assembly 180 shown and described above, respectively, except for the
differences exphicitly noted herein. For example, chassis 730 may mclude a cam path 732 that
is sized, shaped. and/or otherwise configured to receive a peg 782 of mandrel assembly 780.
Carn path 732 may define a travel pathway for peg 782 such that chassis 730 may be
configured to control moverent of mandrel assembly 780 duning use of auto-imgector 100, As
described herein, mandrel assembly 780 may be configured to translate and rotate relative to
chassis 730 as peg 782 moves through the travel pathway defined by cam path 732 In some

embodiments, cam path 732 reay include an open chanuel that 1s formed within a wall and/or
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body of chassis 730. Carm path 732 may include a longitudinal length extending between
opposing ends that defimes the travel pathway for peg 782, With mandrel assembly 780
coupled to and/or in contact with interior surface 121 of shroud 120, chassis 730 may be
coutigured to control a movement and/or a position of shroud 120 via mandrel assembly 780.

[0191] As described herein, chassia 730 may be configured to lock shroud 120 by
inhibiting movement of mandrel assembly 780 upon an occurrence of an early-hift of shroud
120 during use of auto-injector 100, An carty-lift event may be generally defined as the
occurrence of an carly, untimely, and/or preroature release of shroud 120 by a user as auto-
mjector 100 1s transitioned from the pre-activated state {o the activated state. Altermatively, an
early-1ift event may be defined as an early, untimely, and/or premature release of shroud 120
by a user as auto~-injector 100 after conumencement of the activated state but prior to
completing a full injection delivery of the medicament from auto-injector 100, In this
instance, chassis 730 may be configured to lock shroud 120 from farther movement relative
to housing 102, thereby inhibiting further use of auto-injector 100

{6192 Sull referning to FIGS. 21A-21C, cam path 732 may include one or more
pathways and/or portions for gmding movement of peg 782 relative to chassis 730 during
various operating stages of auto-injector 100, thereby controlling a position of shroud 120
relative to housing 102, As described above, cam path 732 may define an open channel
formed along a wall and/or body of chassis 730. In the example, cam path 732 mayv include
first pathway 734, a second pathway 736, and a third pathway 740 each having a shape and/or
configuration that is operable to control a relative position of peg 782, First pathway 734 may
bave a longitudinal length that defines a linear portion of the open channel of cam path 732
that extends upwards along chassis 730, and second pathway 736 may have a longitudinal
length that defines a curved portion of the open channel of cam path 732 that extends laterally
from first pathway 734. Second pathway 736 may have a terminal end 738 that is oppostte of
first pathway 734, and terminal end 738 may define an angled (¢.g., about nincty degree)
portion of cam path 732, Third pathway 740 may have a longitudinal length that defines a
lincar portion of the open channel of cam path 732 that extends downwards from terminal
end 738,

{01931 | should be appreciated that cam path 732 may include additional and/or
fewer pathwayvs, or pathways of various other suitable shapes and/or configurations, withoat
departing from a scope of this disclosure. Inn the exampie, first pathway 734 may be

configured for receiving peg 782 within cam path 732 and maimtaining maodrel assembly 780
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m a first position relative to chassis 730 at a pre-activation state of auto-injector 100, Second
pathway 736 mayv be configured for receiving peg 782 from first pathway 734 and
maintaining mandrel assembly 780 in a sccond position relative to chassis 730 at an
activation state of auto-injector 100, such as in response to a rotation of peg 782 and/or
mandrel assembly 780 in a first direction relative to chassis 730 and cam path 732, Second
pathway 736 may be configured for receiving peg 782 from first pathway 734, such as in
response to a rotation of peg 782 and/or mandrel assembly 780 in the first direction relative to
chassis 730 and carm path 732. Third pathway 740 mav be configured for receiving peg 782
from second pathway 736, such as in response 1o a rotation of peg 782 and/or mandrel
assembly 780 in a second direction relative to chassis 730 and cam path 732 that is different
than the first direction. Tn this instance, third pathway 740 may be configured for locking
mandrel assembly 780 in a third position relative to chassis 730 at a delivery completion state
of auto-injector 100,

[0194] Reterring specifically to FIG. 214, with auto-injector 100 in a pre-activation
state, shroud 120 may be in a first posttion i which shroud 120 1s fully extended from
housing 102 and peg 782 1s disposed within cam path 732 along a portion of first pathway

34. In this instance, biasing mechanism 182 of mandrel assembly 780 may be in an
expanded configuration such that biasing mechanism 182 may be configured to urge mandrel
assembly 780 m a downwards direction relative to chassis 730, thereby pushing shroud 120
towards the first posttion. It should be understood that first pathway 734 may be sized,
shaped, and/or otherwise configured to define a channel that has a cross-sectional dimension
that is substantially stmilar to a cross-sectional dimension of peg 782, In other words, fust
pathway 734 does not inchude any excess clearance and/or void to accommodate carly exit of
peg 782 from first pathway 734. Accordingly, a movement of peg 782 along first pathway
734 may be constrained to traveling along a full extent of first pathway 734 prior to cntering
second pathway 736. Due to a size, shape, and/or configuration of fust pathway 734, chassis
730 may be configured to rotate mandrel assembly 780 1n the first direction within housing
102 m response to shroud 120 moving in an upwards direction towards the second position
and peg 782 moving through first pathway 734 to second pathway 736,

[3195] Refeming now to FIG. 21B, with auto~-injector 100 in an activation state,
shroud 120 may be in a second position in which shroud 120 s retracted 1nto housing 102
and peg 782 is disposed within cam path 732 along a portion of second pathway 736. In this

nstance, biasing mechanism 182 may be moved to a compressed configuration n response 1o
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shroud 120 moving in the upwards direction and causing mandrel assembly 780 to transiate
vertically into housing 102. In the example, it should be appreciated that mandrel assembly
780 may be configured to translate vertically and rotate stmultanecusly as shroud 120 s
moved relative to chassis 730, Peg 782 may be positioned at a terminal end 738 of second
pathway 736 when the dose from anto-injector 160 has been fully expelled. Accordingly,
second pathway 736 may inhibit further movement of peg 782 when peg 782 is positioned at
terminal end 738, thereby indicating completion of the dose delivery. As described herein,
sccond pathway 736 may be sized, shaped, and/or otherwise configured to urge peg 782
towards third pathway 740 upon peg 782 being positioned at terminal end 738,

10196] k should be understood that second pathway 736 may be sized, shaped, and/or
otherwise configured to define a channel that has a cross-sectional dimeusion that is
substantially greater than a cross-sectional dimension of peg 782. In other words, second
pathway 736 includes an excess clearance and/or void 737 to accommodate an early exit
{release} of peg 782 from second pathway 736, such as in response 1o an occurrence of an
carly-1ift of shroud 120 during vse of amto-injector 100, Accordingly, a movement of peg 782
{e.g., rotation} along sccond pathway 736 may not be constrained to traveling along a full
extent of second pathway 736, such as to terminal end 738, prior to entering third pathway
740. Instead, cam path 732 may be sized and/or shaped along second pathway 736 to guide
peg 782 towards third pathway 740 upon an carly-lift of shroud 120 1f amto-tryector 100 1s not
fully transitioned to the activated state via the void 737, Void 737 may define an alternative
path for peg 782 between second pathway 736 and third pathway 740. As described below,
peg 782 may be fixedly secured within cam path 732 upon arriving in third pathway 740,
irrespective of whether peg 782 translates to termuinal end 738,

{0197} Referring now to FIG. 21C, with auto-tmgector 100 in a delivery completion
state, shroud 120 may be automatically returned towards the first position in which shroud
120 1s extended from housing 102 and peg 782 is disposed withun cam path 732 along a
portion of third pathway 740. In this mnstance, biasing mechanism 182 may automatically
return {¢.g., move) towards the expanded configuration such that biasing mechanism 182 may
be configured to urge mandrel assembly 780 v the downwards direction refative to chassis
730, thereby pushing shroud 120 towards the first position. In ths instance, mandrel
assembly 780 and/or peg 782 may be configured to rotate n the second direction that 1s
different than the first direction. In the example, third pathway 740 may define a closed end

of cam path 732, such that subsequent activation of auto-injector 100 15 mnhibited in response
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to third pathway 740 locking peg 782 at the closed end of cam path 732, In other words, with
peg 782 inhibited from further movement when received within third pathway 740, mandrel
assembly 780 may be locked to chassis 730, thereby inhibiting movement of shroud 120
relative to bousing 102, Tn the example, the first dircction may include a clockwise direction
and the second direction may include a counter clockwise direction.

[0198] Referring now to FIGS. 22A-22C, ancther exemplary shroud 820, chassis 830,
valve assembly 860, and slidable piston %90 are depicted. it should be appreciated that shroud
820, chassis 830, valve assembly 860, and shidable piston 890 may be mcorporated mto auto-
myjector 100 in a substantially similar manner as shroud 120, chassis 130, valve assembly
160, and slidable piston 190 shown and described above, respectively, except for the
differences exphicitly noted herein. For example, shroud 820 may nclude a pair of retention
mechanisms 822 extending outwardly from interior surface 121 of shroud 820 in an upwards
direction towards chassis 830, The pair of retention mechanisms 822 may be spaced apart
from one ancther by a cavity 824 formed thercbetween. In some embodiments, retention
mechanisms 822 may include, but are not linuted to, a clip, a hand, a finger, atab, a
protrusion, a detent, and more. As described herein, cavity 824 may be sized, shaped, and/or
otherwise configured to receive at least a portion of shdable piston 890 therein in response to
shroud 820 engaging slidable piston 890,

{01991 Chassis 830 may include a pair of retention mechamisms 832 that are movably
coupled to shroud 820 via a biasing mechanism &34, Buasing mechanism 834 may be coupled
to shrowd 820 along mterior surface 121, As described herein, biasing mechanism #34 may be
configured fo urge shroud 820 away from, and particularly v a downwards direction relative
to, chassis 830 when in an expanded configuration. Biasing mechamism 834 may be
configured to transition from the expanded configuration o a compressed configaration (FIG.
22B) in response to shroud 820 moving in an wpwards direction towards chassis 830. Valve
assembly 860 may include a body 862 having a first port 864, a second port 866, and a lower
opening 368, First port 864 may be in fluid communication with a low pressure hne of auto-
mjector 100, second port 866 may be in fluid conununication with a vending line and/or
opering of anto-tgector 100, and lower opening 868 may be sized, shaped, and/or otherwise
configured to receive at least a portion of slidable piston 890 within body 862 via lower
opening 868.

{02001 As described herein, slidable piston 890 may be shdably received within valve

assembly 860, and specifically an upper end 892 of shidable piston 890 may be movably
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disposed within body 862, Slidable piston 890 may include a first scal 891 and a second seal
393 that are positioned along upper end 892. When slidable piston 890 is in a first position
relative to valve assembly 860 (see FIG. 22A), first scal 891 may be disposed between first
port 864 and second port 866, and sccond seal 893 may be disposed between second port 866
and lower opening 863, In this instance, first port 864 may be flndly decoupled from second
port 8366 due to a position of first seal 891 within body 862 therebetween, and second port
may be fhuidly decoupled from lower opening 868 due to a position of second seal 893 within
body 862 therebetween. As described herein, shidable piston 890 may be configured to
selectively establish fluid communication between first port 864 and second port 866 in
response 0 moving refative to body 862 and repositioning first seal 891 and/or second seal
393,

102017 Stll referring to FIGS. 224-22C, slidable piston 890 may include a lower end
894 that is positioned opposite of upper end 892. Lower end 894 may include a plarality of
retention mechanisms that are each size, shaped, and/or otherwise configured to attach
slidable piston 890 1o one or more other components of amto-injector 100, such as shroud 820
and chassis 830, In the example, slidable piston 890 may include a central retention
mechanism 896 extending outwardly from lower end 854 and a pair of lateral retention
mechanisms #98 disposed radially-outwards from central retention mechanism 896 In some
embodiments, central retention mechanisr 896 may include, but is not hmited 1o, achip, a
hand, a finger, a tab, a protrusion, a hook, and more. The pair of lateral retention mechanisms
896 may include, but are not limited to, a clip, a hand, a finger, a tab, a protrusion, a detent,
and more. When in the first position of shidable piston 890, with upper end 892 disposed
within valve assembly 860, lower ¢nd 894 may extend downward from body 862 via lower
opemng 868 of valve assembly 860, Accordingly, retention mechanisms 896, 898 are
disposed outside of body 862 when slidable piston 890 is in the first posttion relative to valve
assembly 860,

{02027 Referring specifically to FIG. 22A, with auto-injector 100 in a pre-activated
state, shroud %20 may be in a first position in which biasing mechanism 834 ig in the
expanded state such that shroud 820 is decoupled from stidable piston 890, Further, with
shidable piston 890 in a respective first position relative to valve asserbly 860, chassis 830 is
decoupled from slidable piston 890, In response to moving shroud 820 in an upwards
direction towards chassis 30, such as in response o applving a force against bottom surface

122 10 push shroud 820 in the upwards direction, shroud 820 may be configured to compress
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basing mechanism 834, In this instance, retention mechanisms 822 may be moved towards
slidable piston 890 and into engagement with central retention mechanism 896, thereby
coupling shroud 820 to slidable piston 890,

102031 Refemng now to FIG. 228, auto-injector 100 may be i an activated state with
shroud 820 translated towards a second position in which shidable piston 890 is securely
coupled to shroud 820. Accordingly, slidable piston 890 may be configured to move with
shroud 820, It should be appreciated that chassis 30 may remain fixed relative to shroud 820
as shroud 820 moves towards chassis 830 and the sccond position. Upon releasing the foree
applied to shroud 820 aganst bottom surface 122, biasing mechanism 834 may be configured
to return towards the expanded configuration, thereby pushing shroud 820 10 a downwards
direction away from chassis 830, In other words, shroud 820 may be autoratically returned
towards the first position. In this instance, with shidable piston 890 coupled to shroud 820,
biasing mechanism 834 may be further configured to pull slidable piston 890 at least partially
out of body 862 through lower opening 868,

[0204] In some embodiments, shroud 820 may be configured such that retention
mechanism 822 may be configured to engage central retention mechanism 896 prior and/or
during the transition of anto-injector 100 from the pre-activated state (FIG. 22A) to the
activated state (FIG. 22B}. In this instance, shroud 820 may be coupled to shidable piston 890
to accommodate an early exit (release) of shroud 820, such as in response to an occurrence of
an carly-Iift of shroud 820 during use of auto-injector 100, As described herein, with shroud
820 coupled to shidable piston 890, biasing mechanism 834 may be configured to lock shroud
820 to chassis 830 upon completing the activation state or upon an eardy-lift of shroud 820
when auto-injector 100 1s not fully transitioned to the activated state.

{02057 Refering to FIG. 220, anto-injector 100 may be transitioned towards a
deliverv completed state with shroud 820 automatically moving towards or returmed towards
the first position and slidable piston 880 moved from a respective first position towards a
second position. Shroud 820 may be configured to pull slidable piston 890 m a downwards
direction to an extent such that lateral retention mechanisms 898 may interface with retention
mechanisms 832, therchy securely coupling slidable piston 890 to chassis 830. In this
mstance, shidable piston 890 may be maintained in the second position due to its attachment
to each of shroud 820 and chassis 834, thereby locking shroud 820 and slidable piston 890 1o

the respective positions. It should be understood that shroud 820 and slidable piston 890 may
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be positioned at the respective locations shown n FIG. 22C upon the occurrence of an early-
it of shroud 820, such that further activation of auto-ingector 100 15 prevented.

[0206] Additionally, as shidable piston 890 extends out of body 862 via lower opening
868, upper end 892 may move relative to first port 864 and second port 866 with first seal
881 positioned relatively below second port 866 and second seal 893 positioned relatively
below lower opening 868, In other words, second seal 893 may be positioned outside of body
862. In this instance, shidable piston 890 may be configured to fluidly couple first port 864 to
second port 866 due to a position of upper end 892 within body 862, and particulady a
location of first seal 891 relative to body 862, Accordingly, the low pressure line n fhuid
commumnication with second port 866 may direct the pressurized gas received therein to the
vent opening and/or line at first port 864, Additionally, slidable piston 890 may be configured
to vent any pressunized medium received from low pressure line between first seal 891 and
second seal 893 {(via second port 866 from when shidable piston 890 was in the first position}
out of valve assembly 860 via lower opening 868 due to a posttion of second seal 893
relatively below lower opening 868,

[0207] Refernng now to FIGS. 23A-23B, another exemplary actuator 925 and chassis
930 are depicted. It should be appreciated that actuator 925 and chassis 930 may be
incorporated into aunto-injector 100 in a substantially sinmilar manner as actuator 125 and
chassis 130 shown and described above, respectively, except for the difterences exphicitly
noted herein. For example, actuator 925 may include a lever 922 that 1s movably coupled to
body 126. Chassis 930 may inclode a cam path 932 defined by a first pathway 934 and a
sccond pathway 936, In the example, first pathway 934 may define an angled and/or ramped
surface along cam path 932 and second pathway 936 may define a closed end of cam path
532, In other words, first pathway 934 may have a longitudinal length that defines a curved
portion of an open channel of cam path 932 that extends faterally along chassis 930. In some
examples, first pathway 934 mway be generally U-~shaped. Second pathway 936 may be
positioned at a terminal end of first pathway 734, Cam path 932 may be sized, shaped, and/or
otherwise configured to shidably receive at least a portion of lever 922 therein. In other
words, lever 922 may be coupled to and movably relative to cach of body 126 and cam path
932, Actuator 920 may further inclade a biasing mechanism 924 (e.g., a torsion spring)
coupled to body 126 and posttioned adjacent to lever 922, Biasing mechanism 924 may be
configured to urge lever 922 to move along cam path 932 from first pathway 934 towards

second pathway 936.
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[0208] Refernng to FIG. 23A, with auto-injector 100 i a pre-activated state, shroud
120 may be 1n a first position with lever 922 positioned along first pathway 934 and biasing
mechanism 182 m an expanded configuration. In response to moving shroud 120 in an
upwards ditection towards chassis 930, actuator 920 may be coutigured to move thereby
pivoting lever 922 relative to body 126 and translating lever 922 relative to cam path 932, In
the example, lever 922 may be configured to move {¢.g., pivot, rotate, translate, etc.) through
the carved portion of first pathway 934, Similar to cam path 732 shown and described above
(FIGS. 21A-21C), first pathway 934 may include a terminal end defining a full stroke of
shroud 120 for delivering a complete dose, and second pathway 936 may include an excess
clearance and/or void defining an alternate path for lever 922 upon the occurrence of an
carly-lift event. fv this instance, an early-lift of shroud 120 may cause lever 922 to travel
along the alternate path of second pathway 936. In cither instance, chassis 930 may be
configured to lock shroud 120 in response to lever 922 being received at a closed end of cam
path 932 along sccond pathway 936, as seen in FIG. 23B. It should be appreciated that
biasing mechanisie 182 may be configured to automatically return shroud 126 towards the
first position by urging shroud 120 downwards relative to chassis 930,

[0209] Referring now to FIGS. 24A-24B, another exemplary mandrel assembly 1080
is depicted. It should be appreciated that mandrel assembly 1080 may be incorporated into
auto-injector 100 1n a substantially similar manner as mandrel assembly 180 shown and
described above, respectively, except for the differences explicitly noted herein. For example,
as seen in FIG. 24A, mandrel assembly 1080 may include a pair of retention mechanisms
1082 that may be disposed within first chamber 136 when shroud 120 is 10 a first position and
auto-injector 100 is in the pre-activated state. The pair of retention mechanisms 1082 may
nclade, but are not imited to, a clip, a hand, a finger, a tab, a protrusion, a detent, and more.
In this instance, mandrel assembly 1080 may be offset from inderior surface 121 of shroud
120 and recetved on a ledge 1084 that 1s positioned relatively above interior surface 121
Mandre] assembly 1080 may be configured to rotate in response to shroud 120 moving
towards a second position and auto-injector 100 transitioning o an activated state {not
shown).

[0210] As seen in FIG. 248, n response to mandrel assembly 1080 rotating, mandrel
assembly 1080 may translate m a downwards direction such that mandrel assembly 1080 may
be received along mterior surface 121, Retention mechanisms 1082 may be configured to

move from first chamber 136 to second chamber 138 in response 1o retention mechanisms
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1082 deflecting radially~inwards towards one another in response to abutting against inner lip
137. Upon entering second chamber 138, retention mechamsms 1082 may be configured to
deflect and/or flexibly bend in a radially-outwards direction, thereby locking mandrel
assembly 1080 relative to chassis 130, With mandrel assembly 1080 received on mterior
surface 121, mandrel assembly 1080 may be configured to inhubit further movement of
shroud 120 relative to chassis 130. It should be appreciated that mandrel assembly 1080 may
be configured to exit ledge 1084 and abut against interior surface 121 upon occurrence of a
cornoplete dose delivery or an early-lift event. Thus, an carly-lift of shroud 120 may cause
mandrel assembly 1080 to downwardly against mierior surface 121, In either mstance,
chassis 130 may be configured to lock shroud 120 1 response to mandrel assembly 1080
heing received against mterior surface 121 and retention mechanisras 1082 being locked
within second chamber 138,

{02117 Referring now to FIGS. 25A-25B, ancther exemplary shroud 1120, valve
assembly 1160, and slidable piston 1190 are depicted. & should be appreciated that shroud
1120, valve assemubly 1160, and slidable piston 1190 may be incorporated into auto-ijector
100 mn a substantially similar moanner as shroud 120, valve assembly 160, and shdable piston
190 shown and described above, respectively, except for the differences exphicitly noted
herein. For example, shroud 1120 may include a stem §122 that is sized, shaped, and/or
otherwise configured to abut against slidable piston 1190, fo particular, shroud 1120 may be
configured to push stem 1122 against slidable piston 1190, thereby sealing a port 1162 of
valve assermbly 1160 with slidable piston 1190. In some embodiments, shidable piston 1190
may include a compliant seal 1192 at an upper end of slidable piston 1190, and compliant
seal 1192 may be configured to scal port 1162 upon shroud 1120 pushing stem 1122 against
shidable piston 1190 with a sufficient sealing force, as seen in FIG. 25B. In some
embodiments, slidable piston 1190 may include a spring and/or other biasing mechanism,
such that shidable piston 1190 may be transitioned from an expanded configuration (FIG.
25A% towards a compressed configuration (FIG. 25B).

{0212} In the example, port 1162 may be i fluid communication with a low pressure
tine of anto-injector 100, By creating a face seal on port 1162, a necessary scaling force 1s
minynized as port 1162 may be generally small in size, such as, for example, having a
diameter of about 1 millimeter. Upon the occurrence of an early-lift of shroud 1120,
compliant seal 1192 may lose contact with port 1162, thereby allowing pressurized medivm

from the low pressure line fluidly coupled thereto to push agaivst shroud 1120 m a
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downwards direction, thereby locking shroud 1120. It should be appreciated that comphant
seal 1192 does not seal a port that is in floid communication with a vent line and/or opening
of valve assembly 1160, In some embodiments, auto-injector 100 may include a secondary
indicator that is configured to gencrate a notification for lifting shroud 1120 properly to
transition 1o the activated state while avoiding an early-hift occurrence.

{0213} Referring now to FIG. 26, ancther exemplary actuator 1125 and chassis 1230
are depicted. It should be appreciated that actuator 1125 and chassis 1230 may be
meorporated 1nto auto~-injector 100 1o a substantially sunilar manner as actuator 125 and
chassis 130 shown and described above, respectively, except for the differences explicitly
noted hercin. For example, actuator 1125 may inclade one or more retention mechanisms
1226 and chassis 1230 may include one or more corresponding retention mechanisms 1232,
Upon moving shroud 120 and transitioning auto~injector 100 to the activated state, retention
mechanism 1226 may be configared to engage retention mechanism 1232, In this instance, it
should be understood that retention mechanisms 584 of mandrel assembly 580 may be
disposed relatively above retention mechanism 1226, Retention mechanisras 584 may be
laterally moveable and/or deflectable in response to engaging one or more other components
of auto-injector 100, In some embodiments, retention mechamsms 584 may be biased
radially-outwards relative to lower end 582 of mandrel assembly 580, Each of retention
mechanisms S84, 1226, 1232 may mclude, but are vot linted to, an impediment, atab, a
protrusion, a finger, a clip, a detent, and/or various other mechanismas,

{0214] In the event of an early-lift occurrence of shroud 120, mandrel assembly 580
may be configured fo move relative to actuator 1225 such that retention mechanism 584 may
transiate in a downwards direction until retention mechanisms 584 are disposed relatively
below retention mechanism 1226, It should be appreciated that retention mechanism 584 may
be configured to defiect and/or bend radially-inwards towards mandrel agsembly 580 when
moving downwards by retention mechanism 1226 before flexing radially~-outwards to a
neutral state upon extending below retention mechanism 1226 With retention mechanism
584 positioned below and abutting against retention mechanism 1226, mandrel assembly 580
may be configured to lock shroud 120 from further movement relative to chassis 1230

[0215] Referming now to FIG. 27, another exemplary shroud 1320 1s depicted. |t
should be appreciated that shroud 1320 may be incorporated mto auto-imjector 100 m a
substantially simifar manner as shroud 120 shown and described above, respectively, except

for the differences explicitly noted berein. For examaple, shroud 1320 may include a pocket
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1322 formed along interior surface 121, Pocket 1322 may include an enlarged end 1324 and a
narrowed end 1326 that are posttioned adjacent to one another along mterior sarface 121
Pocket 1322 may be positioned along interior surface 121 of shroud 1320 in alignment with
actuator 125, Pocket 1322 may be sized, shaped, and/or otherwise configured to receive first
5 end 127 of actuator 125,
[0216] In response to moving shroud 1320 in an upwards direction towards chassis

130, actuator 125 may be configured to translate relative to interior surface 121 and over
pocket 1322 umidl first end 127 15 recetved within endarged end 1324 upon auto-injector 100
transitioning from a pre-activated state towards an activated state. It should be appreciated

10 that pocket 1322 may be sized, shaped, and/or otherwise configured to inhubit receipt of first
end 127 directly within narrowed end 1326, such as from a location divectly above narrowed
end 1326, Stated differently, first end 127 may translate divectly over narrowed end 1326 as
actuator 125 shides across mterior surface 121 without entering into narrowed end 1326 due
o a top opening of narrowed end 1326 along interior surface 121 being relatively smaller

15 than a cross-sectional dimension of first end 127, As such, first end 127 may translate directly
over narrowed end 1326 without being received n narrowed end 1326 despite narrowed end
1326 being opened directly beneath first end 127,

{02171 As descabed herein, a lateral opening of narrowed end 1326 along a side of

narrowed end 1326 that is adjacent to enlarged end 1324 may be sized and/or shaped to have

20 across-sectional dimension that 1s sufficient to receive first end 127 therethrough. Upon
occurrence of an early-lift of shroud 1320, interior surface 121 may move relative 1o actuator
125 such that first end 127 15 snapped into narrowed end 1326 from enlarged end 1324,
thereby locking actuator 1235 relative to shroud 1320, Tt should be appreciated that pocket

1322 may be configared to mhibit release of first end 127 from narrowed end 1326 upon

b2
L

receipt therein from cnlarged end 1324, In this instance, shroud 1320 may be indubited from
movement relative to chassis 130 due to a fixed engagement between actuator 125 and pocket
1322, and particulasly first end 127 being securely engaged inside narrowed end 1326,

{0218} Reterring now to FIG. 28 another exemplary housing 1402, valve assembly
1460, and indicator assembly 1470 are depicted. It should be appreciaied that housing 1402,
30 wvalve assembly 1460, and indicator assembly 1470 may be mcorporated into auto~injector
100 in a substantially similar manner as housing 102, valve agssembly 160, and indicator
assembly 170 shown and described above, respectively. except for the differcnces explicitly

noted herein. For example, housing 1402 may mcelude a window 1404 along top end 104, and
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window 1404 may define an opague wall of housing 1402 at top end 104, Indicator assembly
1470 may be disposed within housing 1402 and offset from window 1404 such that indicator
assembly 1470 is not visible through window 1404 when auto-injector 100 is in a pre-
activated state.

[0219] Indicator assembly 1470 may be fluidly coupled to valve asserbly 1460 such
that indicator assembly 1470 may be configared to translate within housing 1402, and
particularly in an upwards direction towards top end 104, in response to valve assembly 1460
receiving pressurized medmm. Accordingly, upon a complete dose delivery from auto-
mjector 100, the pressurized medium may urge indicator assembly 1470 towards window
1404 such that indicator assembly 1470 may be visible from an exterior of housing 1402,
thereby generating a visual feedback of the dose delivery. In some cmbodiments, indicator
assembly 1470 may be configured to abut against an mierior surface of window 1404,
thereby generating a tactile feedback of the dose delivery.

[0220] Reterring now to FIGS. 29-30, ancther exemplary shidable piston 1590 is
depicted. It should be appreciated that slidable piston 1590 may be mcorporated nto auto-
mjector 100 i a substantiallv similar manner as shdable piston 190 shown and described
above, respectively, except for the differences explicitly noted herein. For example, slidable
piston 1390 may mclude one or more first indicator surfaces 1592 and one or more second
mdicator surfaces 1594 disposed along an exterior of slidable piston 15990, Each of first
indicator surfaces 1392 and second indicator surfaces 1594 may include one or more
markings, coloring, and/or indicia that is distinct from the other. For example, first indicator
surfaces 15392 may include a first color {e.g., green) and second indicator surfaces 1594 may
melade a second color (¢.g., white) that is different than the first color. Slidable piston 1590
and/or housing 102 may include one or more obstructions features 1596,

{02211 Referring specifically to FIG. 29, in a pre-activated state of avto-injector 100,
slidable piston 1590 may be positioned such that first indicator surfaces 1592 are aligned with
obstruction features 1596 and second mndicator surfaces 1394 are offset from obstraction
features 1396, such that first indicator surfaces 1392 are not visible from a viewpoint V that
is offset from and coincides with a space and/or gap between adjacent obstruction features
15396, and second indicator surfaces 1594 are visible from viewpoint V. In this mstance,
second indicator surfaces 1594 may be operable to indicate a pre-activation state of auto-
injector 100 when offset from obstruction features 1596 and visible via viewpoint V. In some

embodiments, obstruction features 1396 may be a surtace and/or a wall of auto-injector 100,

L
<D



10

26

ra
A

30

WO 2024/263725 PCT/US2024/034746

{0222} Refeming now to FIG. 30, upon auto-injector 100 completing a dose dehivery
and venting, slidable piston 1590 may be configured to move relative to housing 102 such
that first indicator surfaces 1592 are visible from viewpoint V and second indicator surfaces
1594 are no longer visible from viewpoint V. In this tustance, first indicator surfaces 1592
may be operable to mdicate a complete delivery state of auto-injector 100 when offset from
obstruction features 1596 and visible. It should be appreciated that viewpoint V may be from
a standpoint and/or perspective of a user of auto-injector 100 during use of auto-njector 100,
such as from an exterior of auto~-imgector 100,

[0223] Refernng now to FIG. 31, another exemplary actuator 16253 and carnier 1640
are depicted. It should be appreciated that actuator 1625 and carner 1640 may be
mcorporated into auto-injector 100 in a substantially simular manner as actuator 125 and
carrier 140 shown and described above, respectively, except for the differences explicitly
noted herein. For example, actuator 1623 may mclude a protrusion 1628 along second end
128 and carrier 1640 may inchude a comesponding protrusion 1642 along bottom ond 142,
Each of protrusion 1628 and protrusion 1642 may include a step, a tab, an abutment, and/or
various other suitable extensions along the respective end of actuator 1625 and carrier 1640,
In a first position, protrusion 1642 may be posttioned to a left of protrasion 1628 prior to
movement of actuator 1625 relative to carrier 1640, In a second position, protrusion 1642
may be positioned to a night of protrusion 1628 after movement of actuator 1625 relative to
carrier 1640,

10224] Protrusion 1628 may be configured to engage protrusion 1642 in response to
actuator 1625 moving relative to chassis 130 and abutting against carnier 1640, In this
mstance, actuator 1625 may be mwhibited from retoming to an mtial position relative to
chassis 130 upon protrusion 1642 abutting against protrusion 1628, thereby securely fixing
actuator 1625 and causing shroud 12 to be locked from movement relative to housing 102,
In this fnstance, shroud 120 may be locked in the retracted position relative to housing 102, In
other embodiments, protrusion 1628 and protrusion 1642 may be collectively configured to
reduce a blowback force onto shroud 120 as generated at canister 150 in response the
pressurized medium being released into valve assembly 160,

[0223] Refernng now to FIG. 32, another exemplary canister 1750 and valve
assembly 1760 are depicted. It should be appreciated that canister 1750 and valve assembly
1760 may be incorporated into auto-injector 100 in a substantially similar manner as canister

150 and valve asserably 1760 shown and described above, respectively, except for the
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differences explicitly noted herein. For example, canister 1730 may inclade a retainer cap
1752 having a sealing surface 1754 that is coupled to neck 152, and aseal 1756 {¢.g., an OG-
ring}) dispased about neck 152, Valve assemibly 1760 may include an interface surface 1762
disposed about piercing mechanism 164, Each of retainer cap 1752 and seal 1756 may be
configured to fhndly coupling canister 1730 to valve assemblv 160, For example, scaling
surface 1754 may be configured to contact an exterior of interface surface 1762 and seal 1736
may be configured o contact an interior of interface surface 1762, Accordingly, retainer cap
1752 and seal 1756 may define a two-part sealing system for canister 1750, To some
embodiments, sealing surface 1754 may be configured to clip onto interface surface 1762,
and retainer cap 1752 may provide sufficient resistance for holding against pressure applied
to seal 1756 from the pressurized medium released from canister 1730,

{0226} Referring now to FIG. 33, another exemplary shroud 1820 and carrier 1840
are depicted. It should be appreciated that shroud 1820 and carrier 1840 may be incorporated
into auto-injector 100 in a substantially sinular manner as shroud 120 and carrier 140 shown
and described above, respectively, except for the differences explicitly noted herein. For
example, shroud 1820 may include a pair of retention mechanisms 1822 {e.g., clips, hooks,
arms, tabs, etc.}, and carrter 1840 may nclade a movable body 1842 having a pair of arms
1844, a fixed body 1846, a locking pin 1848, and a biasing mechanism 1850 (c.g.. a spring}
disposed between movable body 1842 and fixed body 1846, Locking pin 1848 may be
disposed between the pair of arms 1844, and the pair of arms 1844 may be disposed within an
opening through fixed body 1846. The pair of arms 1844 may be at least partially flexible and
locking pin 1848 may be configured to fix the pair of arms 1844 1o fixed body 1846 when
disposed between arms 1844, In other words, with locking pin 1848 disposed between arms
1844, locking pin 1848 may be configured to bend arms 1844 radially-cutwards relative to
one ancther. With amis 1844 received through an opening of fixed body 1846. locking pm
1848 may be configured to push the pair of arms 1844 agamst fixed body 1846, thereby
securely coupling movable body 1842 to fixed body 1846.

{0227} Shroud 1820 may be disposed relatively below carrier 1840, and retention
mechanisms 1822 may be configured to engage locking pin 1848 upon movement of shroud
1820 1 an upwards direction towards carrier 1840, Upon retention mechamsms 1822
engaging locking pin 1848, an occurrence of an carly-lift event may cause shroud 820 to
move in a downwards direction relative to carrier 1840, With retention mechanisms 1822

engaged with locking pin 1848, shroud 1820 may be configured to pull locking pin 1848
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downwards relative to fixed body 1846, thereby decoupling locking pin 1848 from between
the pair of arms 1844, In this instance, with locking pin 1848 no longer position i between
the pair of arms 1844, a clearance gap may be formed between the pair of arms 1844 to allow
for lateral movement of arms 1844 towards one another and o the clearance gap. The pair
of arms 1844 may be configured to bend radially-mwards towards one another due to the
clearance gap formed therebetween due to the removal of locking pin 1848, As such, a foree
applied to movable body 1842 by biasing mechanism 1850 may cause arms 1844 to bend
towards one another, therchy nunimizing a cross-sectional profile of arms 1844 to allow arms
1844 to extend through the opening of fixed body 1846, As biasing mechanism 1850
expands, the pair of arms 1844 may be configured to move {(¢.g., translate) vertically through
the opening of fixed body 1846 in an upwards direction with movable body 1842 as biasing
mechanism 18350 expands. Biasing mechanism 1850 may be fixed in the expanded
configuration, thereby locking out asto-injector 100 from subscquent use.

[0228] Reterring to FIG. 34, an exemplary valve assembly 2040 of auto-imjector 100
is depicted. Ht should be appreciated that valve assembly 2040 may be incorporated into auto-
mjector 100 m a substantiallv similar moanner as valve assembly 160 shown and described
above except for the differences explicitly noted herein. For example, valve assembly 2040
may nclude a valve body 2042 having a first (top) portion 2044 and a second (bottom)
portion 2046 that are arranged within bousing 102 in a compact configuration, therehy
providing a reduced cross-sectional profile of housing 102 relative to valve assembly 160.

{6229} In the example, first (top) portion 2044 may be configured to receive at least a
portion of camster 130, such as neck 152, to facilitate fhuid comnumication with piercing
mechanism 164, Valve assembly 2040 may include release outlet 169 with slidable piston
190 movably disposed therein. Second (bottom) portion 2046 may be disposed vertically
above first {top) portion 2044, such that an arrangement of valve body 2042 may be
configured to form a reduced cross-sectional profile within housing 102 relative to valve
assembly 160 shown and deseribed above. In this wnstance, diaphragm 2012 of valve
assembly 2040 (not shown) may be oriented within valve body 2042 in a horizontal
configuration such that diaphragm 2012 1s arranged to move vertically along its axis of
action. Stated differently, a body of diaphragm 2012 may be arranged along 2 horizontal
plane that is transverse relative to a longitudinal axis of housing 102

102301 Sull referring to FIG. 34, auto-injector 100 may omit carrier 146 entirely such

that canister 130 may be moved tto fluid communication with valve asserably 2040 directly
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by actuator 125 {not shown}. By positioning canister 150 and slidable piston 190 within first
{top) portion 2044 of valve body 2042, valve assembly 2040 may be operable to provide a
smaller sealed area and higher strength relative to valve assembly 160. Second (bottom)
portion 2046 may be configured to interface with contamer 112, thereby reducing a height of
housing 102, Second (bottom) portion 2046 may be m fluid communication with container
112 via a conduit 2048,

{02317 Referring to FIG. 35, another exemplary valve assembly 2050 of auto-njector
100 1s depicted. K should be appreciated that valve assembly 2050 may be mceorporated into
auto-injector 100 in a substantially sinular manuver as valve assembly 160 shown and
described above except for the differences explicitly noted herein. For example, valve
assembly 2050 may include a valve body 2052 baving a first {top) portion 2054 and a second
{(bottom} portion 2056 that are arranged within housing 102 i a compact configuration,
thereby providing a reduced cross-sectional profile of housing 102 relative to valve assembly
160,

[0232] In the example, first (fop) portion 2054 may be configured to receive at least a
portion of camster £50, such as neck 152, to facilitate thud compumication with piercing
mechanism 164, Valve assembly 2050 may include release outlet 169 with slidable piston
190 {not shown) movably disposed therein. Second (botton) portion 2056 may be disposed
honzontally and/or radially relative to first (top) portion 2054, such that an arrangement of
valve body 2032 may be configured to form a reduced cross-sectional profile within housing
102 relative to valve assenbly 160 shown and described above. In this instance, diaphragm
2012 of valve assemably 2050 (not shown) may be onented within valve body 2052 m a
vertical configuration such that diaphragm 2012 s arranged to move horizontally along its
axis of action. Stated differently, a body of diaphragm 2012 may be arranged along a vertical
plane that is parallel relative to a longitudinal axis of housing 102

[0233] Stull reformng to FIG. 35, auto-injector 100 may omit carrier 140 entirely such
that canister 130 may be moved into fluid communication with valve assernbly 2050 directly
by actuator 125, By positioning canister 150 within first (top) portion 2054 and shidable
piston 190 within valve body 2052, valve assembly 2050 may be operable to provide a
smaller scaled area and higher strength relative to valve assembly 160. Second (bottom)
portion 2036 mayv be configured to mterface with contamer 112, thereby reducing a height of

housing 102,
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[0234] Refernng now to FIG. 36, valve assembly 160 of auto-injector 100 is depicted.
As described in detail herein, valve assembly 160 may include a high pressore (first} inlet
2022, a low pressure (second) inlet 2024, and diaphragm 2012 positioned between a low
pressure body portion 2014 and a high pressure body portion 2016 (sce FIGS. 44-46). In
some embodiments, low pressure body portion 2014 may be attached o lugh pressure body
portion 2016 via vanous suttable means and along one or more locations thergbetween to
securely couple diaphragm 2012 therein. For example, low pressare body portion 2014 may
be attached to high pressure body portion 2016 via one or more weld paths to affix any one of
diaphragm 2012, low pressure body portion 2014, and high pressure body portion 2016 1o
one ancther. Each of the one or more weld paths may extend along a predefined portions
within valve assembly 160. In some embodiments, the one or more weld paths may be
continuous without intermediate interruptions, while n other embodiments the one or more
weld paths may include one or more interroptions forming stress relief gaps within the
mterior of valve assembly 160,

[02335] In the example, valve assembly 160 may include a first (outer} weld path 1908
disposed about an exterior penimeter of valve assembly 160, and particularly along an
mterface cdge between low pressure body portion 2014 and high pressure body portion 2016,
By continuously extending about the exterior perimeter, first weld path 1908 mayv be
configured and operable to scal low pressure body portion 2014 to high pressure body portion
20316, As shown and described herein, first weld path 1908 may be further configured to
securely coupie diaphragm 2012 between low pressure body portion 2014 and high pressure
body portion 2016 (see FIG. 41).

10236] Sull refermng to FIG. 36, valve assembly 160 may include one or more second
(inner) weld paths 1910 disposed along portions of valve assembly 160 located radially
nwards from first {outer} weld path 1908, Second weld paths 1910 may be configured and
operable to seal diaphragm 20612, low pressure bady portion 2014, and hugh pressure body
portion 2016 to each other within valve assembly 160, In the example, valve assembly 160
may include a pair of second weld paths 1910 disposed about diaphragm 2012. Each of the
pair of second weld paths 1910 may be sized, shaped, and/or otherwise configured to form at
least one stress relief gap 1912 about diaphragm 2012, Stress relief gaps 1912 may be
configured and operable as a pressure relief mechanism for valve assembly 160 such that,
during operation of auto-injector 100, stress relief gaps 1912 may be configured to release a

portion of the pressurized gas recetved within valve assembly 160, such as when the pressure
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generated within valve assembly 160 reaches a predetermined threshold. In thus instance,
stress relief gaps 1912 may be operable to prevent an excessive accumulation of pressure
within valve assembly 160, and particolarly between a high pressure (first) cavity 2018 and a
low pressure (sccond) cavity 2020 of valve assembly 169, as described in greater detadd below
{sce FIGS, 44-46).

10237] It should be appreciated that additional and/or fewer first weld paths 1908
and/or second weld paths 1910 may be included in valve assembly 160 without departing
from a scope of this disclosure. Additionally and/or aliernatively, first weld path 1908 and/or
second weld paths 1910 may be positioned along various other portions of valve assembly
160, and may have various other suitable shapes and/or configurations than those shown and
described herein.

{0238} As best scen in FIG. 42, outer edges of low pressure body portion 2014 and
high pressure body portion 2016 may be welded to one ancther via first {outer} weld path
1908 with diaphragm 2012 disposed therebetween. In some embodiments, diaphragm 2012
may include a central body 2011A with an outer rim 20118 extending outwardly from contral
body 2011 A and about a peripbery of diaphragm 2012, and particularly along a bottom
surface of diaphragm 2012, In the example, low pressure body portion 2014 may mclude 8
corresponding cavity 2013 that is sized, shaped. and/or otherwise configured to receive outer
rim 20118, thereby coupling diaphragm 2012 to low pressure body portion 2014, Diapbragm
2812 may include a raised portion located at a radially center position of central body 20H1A
with a thickness protruding outward from central body 2011 A at a distance that is greater than
extension of outer tm 20118,

{32397 As described in detail below, valve assembly 160 may include a valve seat
2028 formed along low pressure body portion 2014 (see FIGS. 44-463. Valve scat 2028 may
be integral with low pressure body portion 2014, such that valve seat 2028 and low pressure
baody portion 2014 form a wutary body. In other embodiments, as scen in FIG. 42, the valve
seat may nclude a vent msert 2028A coupled to low pressure body portion 2014, In this
mstance, vent insert 2028 A may exiend info an interior of valve assembly 160 between
diaphragm 2012 and low pressure body portion 2014, such as within low pressure {second}
cavity 2026, In the example, low pressure body portion 2014 may mclude a central opening
2015 that 1s sized, shaped, and/or otherwise configured to receive vent msert 2028A.

1024071 Sull referring to FIG. 42, vent insert 2028A may mchude a cavity 2029

extending about a periphery of vent insert 2028A, and particularly along a bottom surface of
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vent insert 20284 In the example, low pressure body portion 2014 may mclude a
corresponding mner ledge 2017 that 1s sized, shaped, and/or otherwise configured to extend
mnto cavity 2029, thereby coupling veant insert 2028 A to fow pressure body portion 2014, Vent
msert 20284 may be coupled to low pressure body portion 2014 via a third weld path 1914
disposed between mner ledge 2017 and cavity 2029, Vent msert 2028A may further include a
condait 2026. Conduit 2026 may be formed within vent insert 2028A, and extends into the
mnterior of valve assembly 160, and particolarly low pressure cavity 2020, Veat insert 2028A
may be sized and/or shaped such that conduit 2026 meludes a reduced diameter relative to
conduit 2026 of valve seat 2028, described further herein (see FIGS. 44-46). By providing
condwit 2026 with the reduced diameter, vent insert 2028 A may have a smaller cross-
sectional profile relative to valve seat 2028, thereby facilitating diaphragm 2012 having a
corresponding reduced diameter between low pressure body portion 2014 and high pressure
body portion 2016,

{024 1] Referring now to FIG. 37, valve assembly 160 may include an orifice
assermbly 161 {¢.g.. a pressure restrictor) disposed between low pressure body portion 2614
and high pressure body portion 2016, Onifice assembly 161 may be configured to restrict a
flow of the pressurized floid received in and sebsequently released out of valve assembly
160, such as to container 112. High pressure body portion 2016 may include a plarality of
retention tecth 163 abutting against a top surface of orifice assembly 161, thereby securely
couphing orifice assembly 161 between low pressure body portion 2014 and tugh pressure
body portion 2016, The plurality of retention teeth 163 may be configured to inhibit
movement of orifice assembly 161 relative to low pressure body portion 2014 and high
pressure body portion 2016 during use of auto-injector 100, and particularly during the
release of pressurized fluid from canister 150 and through ortfice assembly 161, Low
pressure body portion 2014 may include a channel 2019 in fluid communication with orifice
assembly 161 via an opening 166, such that pressurized fluid from low pressure body portion
20314 may travel into oritice assembly 161 via channel 2019 and through opening 166, Valve
assembly 160 may further include a gasket 165 {¢.g., O-rning} disposed beneath and n contact
with orifice asserably 161, thereby inbibiting the pressurized fluid entering orifice assernbly
161 at opening 166 from being redirected around an exterior of orifice assembly 161 and
towards channel 2019,

[0242] Referring now to FIGS. 38-40, exemplary retention mechanisms of valve

assembly 160 are depicted. Specifically, the exeraplary retention mechanisms of valve
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assembly 160 define a surrounding interface of picreing mechanism 164, which is configured
and operable to establish fluid communication with canister 150 during use of auto-injector
100 as deseribed above. The exemplary retention mechanisms may be configured and
operable to retain, stabilize, and/or scal piercing mechanisin 164 during use of auto-tnjector
100. It should be appreciated that any one of the exemplary retention mechanisms shown and
described herein may be incorporated 1n anto-mjector 100 without departing from a scope of

this disclosure.

retention mechanism 2060 for retaining piercing mechanism 164, In the example, first
retention mechanism 2060 may include a gasket 2062 {¢.g., O-ring) disposed about an
exterior of piercing mechanism 164, and high pressure body portion 2016 may include a
plurality of retention tecth 2064 abutting against a top surface of gasket 2062, thereby
securely coupling gasket 2062 about piercing mechanism 164, Gasket 2062 may be further
configured to imhibit the pressurized fluid released from canister 150 and into valve assembly
160 via piercing mechanism 164 from being redirected about the exterior of piercing
mechanism 164 and out of valve assembly 160. The plurality of retention teeth 2064 may be
configured to inhibit movement of gasket 2062, and gasket 2062 may be configured to inhibit
radial movement of piercing mechanism 164 relative to low pressure body portion 2014 and
high pressure body portion 2016 during use of auto-mjector 100, and particularly during
connection with canister 130 and/or release of pressurized fhnd from canister 150 into valve
assembly 160,

{02447 In another example, as seen in FIG. 39, valve assembly 160 may include a
second retention mechanism 2070 for retaming piercing mechanism 164, In the example,
second retention mechanism 2070 may mchude a body 2072 disposed about an exterior of
piercing mechanismm 164, In the example, body 2072 may be integral with low pressure body
portion 2014, such that body 2072 and low pressure body portion 2014 may form a unitary
body. In other embodiments, body 2072 of second retention mechanism 2070 may be a
separate from and selectively coupled to low pressure body portion 2014, Body 2072 may
include a chanuoel and/or lumen 2074 extending theretbrough, and lumen 2074 may be sized,
shaped, and/or otherwise configured to receive piercing mechanism 164 therethrough. Tn the
example, a diameter of lumen 2074 may correspond to a diameter of picreing mechanism
164, thereby securely coupling piercing mechanism 164 to body 2072. Second retention

mechanism 2070 may further melude a cutout 2076 foomed along a top surtace of body 2072,
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Cutout 2076 may extend into body 2072 and towards lumen 2074, Cutout 2076 may mclude
one or more grooves 2077 having an angled and/or tapered configuration or surface that
extends radially inwards towards lamen 2074, In the example, cutout 2076 may be sized,
shaped, and/or otherwise configured to receive and guide picreing mechanism 214 juto lumen
2074. In some embodiments, the angled and/or tapered profile of grooves 2077 may be
configured to inhibit movement of piercing mechanism 164 relative to body 2072, and
particelarly out of lumen 2074 upon receipt therein.

{0245] Retention mechanism 2070 may further include a first channel 2078 formed at
least partially along body 2072, and a second channel 2119 formed at least partially along
fow pressure body portion 2014, First channel 2078 may extend from lumen 2074, and may
define an undercut used to form the retention mechanism 2070, Second channel 2119 may
extend below body 2072, and may define an undercut region within high pressure body
portion 2016 and below body 2072 for forming a weld path between second retention
mechanism 2070 and bigh pressure body portion 2016, As illustrated in FIG. 40, valve
asserably 160 may also mnclude one or more canister retention mechanisms 2088 {c.g., a

retention boss) for retaming camster 150

{02461 Referring to FIG. 41, and as descrbed in further detail below, valve assembly
160 may be i fluid communication with a venting systern 2030, In some cmboduments,
venting systemn 2030 may be disposed within valve assembly 160, while in other
cembodiments venting systerm 2030 may be separate from and fluidly coupled to valve
asscrbly 160, o the example, venting svstem 2030 mayv be disposed within valve assembly
160 between low pressure body portion 2014 and high pressure body portion 2016, Venting
system 2030 may be fluidly coupled t¢ one or more of high pressure (first) cavity 2018 and/or
low pressure {second} cavity 2020,

102471 Venting system 2030 may be configured to release {c.g., vent) a pressure
generated within valve assembly 160 upon completing delivery of a medicament from auto-
mjector 100, For example, venting system 2030 may be configured to move {e.g , translate)
in a first direction A and/or a second direction B refative to low pressure body portion 2014
and high pressure body portion 2016 between one or more positions to vent the pressure
valve assembly 160. Venting system 2030 mayv be operable to selectively define one or more
fluid paths 10 for a pressurized fluid to travel through valve agsembly 160 and for relcase into

an interior cavity of awto-injector 100 and/or a surrounding atmosphere when moving
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between the one or more postiions. In the example, venting svsterm 2030 may include a body
2032 and a pair of gaskets 2033 disposed about an extertor of body 2032. Body 2032 may
include a first opening 2034 and a second opening 2036 that is positioned along an opposing
end of body 2032 from: first opening 2034

1024387 Stll referring to FIG. 41, first opening 2034 and second opening 2036 may be
in fluid communication and aligned with one another along a longitudinal axas of body 2032,
First opening 2034 may define an activation line of venting svstem 2030 for receiving the
pressurized fluid along flow path 10 through body 2032, Body 2032 may have a thard
opening 2038 that is in fluid comnumication with first opening 2034, and aligned transversely
relative to first opening 2034 and second opening 2036. Each of the openings of venting
system 2030 may define a portion of fluid path 10 based on a relative position of body 2032
within valve assembly 160. For example, as seen in FIG. 41, body 2032 may be positioned
relative to valve assembly 160 sach that third opening 2038 is aligned with a vent slot 2037
of high pressure body portion 2016, i this instance, the pressurized fluid received in body
2032 along flow path 10 may oxut third opening 2038 and enter vent slot 2037 to vent valve
assembly 160, Venting systern 2030 may mclude an impedument 2039 (e.g., a retention arm)
extending from low pressure body portion 2014 to restrict movement {¢.g., transiation) of
body 2032 i the first direction A, such as when venting system 2030 is in the position shown
m F1G. 41 with third opening 2038 aligned with vent sfot 2037, it should be appreciated that
body 2032 may be configured to move {¢.g., translate} in response to valve assembly 160
receiving the pressurized fluid from canister 150,

{0249] Referning now to FIG. 43, an exemplary pressure seusig system 2090 of auto-
mjector 100 is schematically depicted. Pressure sensing system 2090 may include a housing
2091 with container 112, canister 150, a first accumuldator 2094, a second accumulator 2096,
a pressure restrictor 2098, a piston 2097, and a biasing mechanism 2099 {e.g., a spring)
disposed therein. In the example, canister 150 may be in fluid comomunication with first
accumulator 2094 via a fivst conduit 20924, and first accomudator 2094 may be n fluid
communication with each of pressure restrictor 2098 and piston 2097 via a second conduit
20928, Accordingly, the pressurized fluid released from camister 150 may be delivered to
first accumulator 2094 via first conduit 2092A. First accumulator 2094 and second
accamulator 2096 may each be operable as an energy storage device, sach as a pressure
storage reservoir in which a pressurized medium {e.g., gas) received therein may be held

under a sufficient pressurization that is applied by an extermnal source. For example, first
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accumulator 2094 may be configured to receive, store, and release the pressunized fluid from
canister 150 to second condnit 2092B. In some embodiments, first accomulator 2094 may be
configured to deliver the pressurized fluid to second conduit 20928 at a pressurization that is
relatively higher than an original pressurization received from canister 150,

102507 At least a first portion of the pressurized fhud may be released from first
accumulator 2094 towards piston 2097 via second conduit 2092B, thereby causing piston
2097 to move {e.g., translate). In the example, piston 2097 may be urged by biasing
mechanism 2099 towards a fust position, as shown 1o FIG. 43. In response to receiving the
pressurized fhad from first accumulator 2094, piston 2097 may be configured to compress
biasing mechanism 2099 and move towards a second position. At least a second portion of
the pressurized fluid may be released from first accumulator 2094 towards pressure restrictor
2098 via second condust 20928, Pressure restrictor 2098 may be configured to restrict the
flow of pressunized flaid received from first accumulator 2094 via the second conduit 2092B
prior to the pressurized fluid entering a third conduit 2092C of pressure sensing system 2090,
Accordingly. pressure restrictor 2098 may define a high pressure flow area at second conduit
2092B and a low pressure flow area at third conduit 2092, In some embodiments, pressure
restrictor 2098 may inclade a porous material, a serpentine channel, and/or an orifice
assembly.

{02511 Sull refermng to FIG. 43, at least a first portion of the pressurized fluid
received in third conduit 2092C by pressure restrictor 2098 may be received by and stored in
second accumulator 2096, and at [east a second portion of the pressurized fluid received in
third conduit 2092C by pressure restrictor 2098 may be received at container 112, In
particular, the pressurized fhud recetved at container 112 may be operable to move {e.g.,
urge) piston 114 within container 112, thereby delivering the medicament stored therein out
of contamer 112, In the example. biasing mechanism 2099 may be sized and/or contigured to
set a predetermived ending pressure such that biasing mechasism 2099 will retum to an
expanded configuration upon the pressurization within pressure sensing systern 2090
dropping below a predetermined threshold (e.g.. 150 psi). Stated differently, biasing
mechanism 2099 may be configured to expand and move {¢.g., urge} piston 2697 m an
opposite direction as the flow of the pressurized fluid through pressure sensing system 2090
decreases. It should be appreciated that a pressurization within pressure sensing system 2090
may gradually decay as the medicament stored mn contammer 1172 1s expelled in response to

movement of piston {14 therein.
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[0252] In the example, housing 2091 may include a window 2093 positioned such
that as piston 2097 translates, window 2093 may be operable to provide visual feedback of
the state of the auto-injector 100 from a visualization of a relative position of piston 2097
within guto-1njector 160, In some examples, piston 2097 may 1nclude one or more markings
and/or other indicia along an extenior surface of piston 2097 that may be visible through
window 2093, with the one or more markings being imdicative of various operating states of
auto-injector 100 to a user. In further examples, pressure sensing system 2090 may be
configured to generate an audible foedback mdicative of the state of auto~injoctor 100, and
particularly upon completing delivery of the medicament from container 112, upon piston
2097 moving {¢.g., translating) to a position corresponding to the compressed configuration
of biasing mechanism 2099

[0253] Referring now to FIGS. 44-46, an exemplary drive system 2000 of auto-
mjector 100 is schematically depicted. Prive system 2000 may be configured to provide a
drive force to dehiver a medicament 20 from container 112 €0 a patient. Drive system 2000
may include canister 150 G .e., a fluid source) fluidly coupled to one or more components of
auto-tjector 100, e g., needle 116 and valve assembly 160, Drive system 2000 may further
wclade a first high pressure line 2002, a second high pressure line 2004, a low pressore line
2006, a drive hine 2008, and a third line 2010, Camister 150 may be operatively coupled to
container 112 via first lugh pressure line 2002 and drive line 2008, Further, camister 130 may
be fluidly coupled to valve assembly 160 via one or more of first high pressure line 2002,
second high pressure line 2004, and low pressure line 2006. In some embodiments, drive
systern 2000 may jnclude a presswre reducing mechanism {e.g. orifice) along first high
pressure hne 2002,

{0234} Valve assembly 160 may include diaphragm 2012 positioned between fow
pressure body portion 2014 and high pressure body portion 2016, Within valve assembly 160,
diaphrago 2012 defines a bagh pressure (first) cavity 2018 and a low pressure {sccond) cavity
2020, Valve assermbly 160 may further include a high pressure (first) inlet 2022, a low
pressure {second) inlet 2024, and a conduit 2026, Conduit 2026 1s formed within a valve seat
2028 that extends into the wtertor of valve assembly 160, and particulardy low pressure cavity
2020. High pressure cavity 2018 mayv be m fluid commumnication with firat ugh pressure hine
2002 via second high pressure line 2004 and inlet 2022 Low pressure cavity 2020 may be in
fluid communication with low pressure line 2006 via low pressure inlet 2024 Low pressure

cavity 2020 may be i fluid comnwnication with third line 2010 via conduit 2026. Drive
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systern 2000 mav include a venting svstem 2030 fluidly connected by a number of fluid lines
or conduits. For example, venting systemt 2030 may be in fluid commumication with valve
assembly 160 via third line 2010, Venting system 2030 may be configured to vent drive
system 2000 by releasing pressurized fluid indo an méerior cavity of auto~injector 100 and/or
mto the atmosphere. As deseribed above, venting svstem 2030 may inclade shidable piston
190 of auto-injector 100,

[0255] Sull referring to FIGS. 44-46, container 112 may mnclude top end 112A and
bottom end 112B. Contamer 112 may include a cavity 112C having an opening at top end
112A and extending towards botiom end 112B. Bottom end 1128 may include a stopper
112D configured to assist with closing and/or sealing bottom end 1128, and allow for needle
116 1o be fluidly coupled to container 112 at bottom end 112B. Stopper 112D may include a
hine seal, a protrusion disposed in a neck of container 112 {c.g., to reduce dead volume),
and/or a septum formed of an uncoated bromobutyl material, or another suitable material.
Cavity 112C may be closed at top ond 1124 by piston 114, Piston 114 may include a
fluoropolymer coated bromobutyl material, and, in some embodiments, may include a conical
nose to help reduce dead volume within container 112, Piston 114 may include one or more
rubber materials such as, ¢ g, halobutyls (e.g., bromobutyvl, chlorobutyl, florobutvl) and/or
nitriles, among other materials. As described in detail above, container 112 may store a
medicament 20 {e.g., drug, fluid substance, etc.} within cavity 112C.

[0256] Camster 150 yoay inchide a non-latching can or a latching can. Canister 130
may be configured to dispense liquid propeliant for botling outside of canister 150 so as to
provide a pressurized gas {vapor pressure) that acts on piston |14 n container 112, o some
embodiments, canister {30 may mclude a pressurized gas that is released from canister 150
and acts on piston 114 in container 112. In some embodiments, once opened, the latching can
may be latched open so that the entire countents of propellant s dispensed therefrom.
Alernatively, in sore erabodiments, canister 130 may be sclectively controlled, including
selectively activated and deactivated. For example, in an altemative embodiment, the flow of
pressurized gas from canister 130 may be stopped after flow 1s initiated.

{0257] The fluid from canister 150 may be any suitable propcHant for providing a
vapor pressure to drive piston 114 relative to container 112, Tn some embodiments, canister
150 may be a high-pressure canister configured to hold a compressed gas. In certain
embodiments, the propellant may be or contain a hydrofhioroalkane ("HFA”}, for example

HFA 134, HFAZ27, HFA422D, HFASOY, or HFA410A . In cortain embodiments, the
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propeliant may be or contain a hyvdrofluorcolefin (HFO™) such as HFO1234vf or
HF(Q12342¢, an organic gas {(e.g., carbon dioxide ({02}, ctc.}, a crvogenic gas {e.g., Argon
{Ar}, Helium (He), etc), a hydrocarbon gas (¢.g., propane, butane, propyvlene, ethane,
nocthane, efc.} or an morganic gas (€.g., Aromonia, Nitrogen Dioxide (NO2), Nitrous Oxide
{MN20), etc.}.

10258] FIG. 44 shows the pre-activated state of auto-injector 100. To move auto-
mjector 100 from the pre-activated state of FIG. 44, canister 150 may be activated o move
piston 114 along a longitudinal axis of container 112 towards needle 116, Canister 150 may
be actuated 50 as to move to an open configuration in which propellant may exut canister 150
as a pressurized gas. As described above, canister 130 may be acteated i response to one or
more components of valve assembly 160 {c.g., piercing mechanism 164} contacting camister
150. In some embodiments, the actuation 1s jrreversible such that the flow of pressurized gas
from canister 150 is anable to be stopped upon releasing the pressurized gas from canister
150,

[0259] When canister 150 1s actuated, pressurized gas may flow through first lugh
pressure hne 2002 and drive line 2008, and then to container 112, Some pressurized gas from
first high pressure line 2002 may be diverted to high pressure cavity 2018 via second high
pressure line 2004 and high pressure inlet 2022, As seon in FIG. 45, due to a change in
pressurization, diaphragre 2012 may move mto low pressure cavity 2020 and towards condutt
2026 {e.g., in a first direction}, thereby sealing valve seat 2028, Reduced-pressure gas may be
diverted to low pressure cavity 2020 via low pressure line 2006 and low pressure inlet 2024,
The pressure difference between high pressure cavity 2018 and low pressure cavity 2020 may
provide the force required to seal conduit 2626 by diaphragm 2012, Gas flowing through
drive line 2008 may initiate movement of piston 114 within container 112 towards needle
116. In particular, with needle 116 in fluid communication with medicament 20 within
container 112, activation of canister 150 may apply a pressure against piston |14 contained 1o
cavity 112C, which may then be applied to medicament 20 itself by piston 114 driving
towards bottom end 112B. In this instance, as seen in FIG. 45, needle 116 is in fluid
comnunication with the contents of container 112 {¢.g., medicament 20}. As the gas from
drive line 2008 urges piston 114 towards bottom end 1128, medicament 20 1s expelled from
container 112 until piston 114 reaches botton end 1128 (and bottoms out}. As descenbed

above and below, the pressurized gas from camister 150 may also drive movement of one or
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more other components of auto-injector 100 {e.g., indicator assembly 170, shdable piston
190, ctc ).

[0260] Referring now to FIG. 46, when piston 114 bottoms out at bottom end 1128,
the pressure across high pressure cavity 2018 and low pressure cavity 2020 may cquilibrate,
thereby causing diaphragm 2012 to hift off of valve seat 2028 and open conduit 2026. In this
mstance, diaphragm 2012 may move in a second direction that is opposite of the first
direction. This may allow the gas from low pressure line 2606 to travel to venting system
2030 via conduit 2026 and third line 2010 where the gas may vent out of venting system
2030 (see FIG. 41). 1t should be appreciated that canister 150 may be configured to contain
enough pressurized fluid so that release of the pressurized gas may actuate both movement of
piston 114 relative to cavity 112C and the one or more other coraponents of auto-injector 100
{c.g., indicator assembly 170, shidable piston 190, ¢tc.). In some mstances, canister 150 may
contain excess pressurized gas, 1.e., more fluid than is necessary to complete delivery of
medicament 20 from container 112, In this mstance, release of the pressurized fluid from
within drive svstem 2000 may allow for the movement of one or more components of auto-
mjector 100 {e.g., shroud 120, actuator 125, mandrel assembly 180, ete.} to inifiate retraction
of said components relative to housing 102 of auto-injector 160.

{02617 Referring now to FIGS. 47-532, auto-injector 100 1s depicted in accordance
with an example of the present disclosure. It should be appreciated that a size, a shape, and/or
alavout of avto-injector 100, and particularly a vertical upnght design of housing 102, may
enhance various aspects of auto-injector 100 during use. For example, aspects such as a
posttion and a visibility of first window 108; a size and a position of a secondary indicator
{e.g., apiston flag 114A) in contamner 112; a shape and a size of shroud 120; and a controlled
handiing of housing 102 by a user may be improved by the vertical upright design of avto-
mjector 100, In some embodiments, housing 102 may be sized, shaped, and/or otherwise
designed to provide an outer surface 102A between top end 104 and bottom end 106 (see
FIGS. 49-52) for displaymg a label and/or other marking(s) on avto-injector 100, For
example, a label on outer surface 102A may provide information indicative of the contents of
auto-trgector 100, directions for using auto-imgector 100, and more. It should be appreciated
that outer surface 102A may define a front surface, a rear surface, and/or both of housing
102, In further embodiments, housing 102 may be sized, shaped, and/or otherwise designed

to improve a visual dose indication {¢.g., a primary indicator, a secondary indicator, ¢tc.};
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minumize a perceived and/or an actual profile of avto-injector 100; and facilitate an intaitive
configuration that 1s generally less intimidating for a aser.

[0262] In the example. referring particularty to FIG. 47, a size, a shape, and/or a bulk
design of shroud 120 may be relatively minimized. Additionally, a drafl angle of housing
102, and particularly an angle of a pair of opposing sidewalls [04A, 106A of housing 102
between top end 104 and bottom end 106, may be minimized such that sidewalls 104A, 106A
are generally parallel to one ancther. In some embodiments, top end 104 may have a domed
and/or rounded configuration {see FIGS. 47-62 and 74-83), and i other embodiments top end
104 may have a flattened and/or planar configuration {see FIGS. 63-66 and 69-73).

10263} In further embodiments, the housing may generally have an trregular shape,
such as a trilobe profile in which a cvlindrical form of container 112 disposed within the
housing may be emphasized (see FIGS. 91-93). In some embodirsents, housing 102 may be
formed of a clear-molding with one or more frosted elements, whereas in other embodiments
housing 102 may be formed of a clear-molding with a back-sprayed finish. As described
herein, one or more components of auto-injector 100 may include corresponding or
distinguishing colors from one another to facilitate mbutive use and/or minimize a perceived
mtidation in using asto-injector 100, As described in further detail below, auto-injector
100 may include one or more recesses, cavities, edges, ridges, and/or grip elements along an
exterior of housing 102 that may be configured to enbance control and a frictional texture of
housing 102.

10264] Auto-injector 100 may be configured to improve a visual dose mdication with
piston 114 having a vibrant coloring scheme {¢.g. red, vellow, orange) that 1s visible through
container 112 via first window 108, First window 108 may be disposed inboard along
housing 102 {see FIGS. 67-68 and 79-83) in licu of an outer side of housing 102 to further
improve the visual dose indication. Still further, auto-injector 100 may omit an outer window
lens disposed over first window 108 entirely (see FIGS. 56-57, 63-66, 79-93). In some
embodiments, a secondary indicator may be provided within and/or along an exterior of
housing 102 (see FIGS. 47-48, 53A-53C, 56 and 91-93). In additional cmbodiments, the
pressurized fluid (¢.g., gas) released nto container 112 may be colored and casily visible via
first window 108. Auto-injector 100 may be configured to facilitate an intuitive configuration
that i1s generally less intinmdating with an incorporation of softer, matte colors displayed
along an exterior surface of housing 102, one or more markings (e.g.. directional graphics}

displayed along the exterior of housing 102 to mdicate use directions or locations of a needle

66



10

26

b2
L

30

WO 2024/263725 PCT/US2024/034746

(see FIGS. 50-53C, 69-71, 79-83), and/or vibrant colors displaved along an exterior surface
of housing 102

102651 Sull referring to FIG. 47, auto-injector 100 may include one or more
secondary mdicators. In the example, the secondary indicator may include a piston flag 1144
{c.g., a peg) that 1s configured and operable to attach to piston 114 (see FIGS. 53A-53().
Piston flag 114A may be sized, shaped, and/or otherwise configured to provide a visual
feedback of a dose mdication during use of auto-injector 100, Stated differently, with piston
flag 114A coupled to piston 114, piston flag 1 14A mav be operable to visually indicate a
current position of piston 114 relative to contamner 112, thereby indicating a dose delivery
state of asto-injector 100, In some embodiments, piston flag 114A may mchide one or more
colors, symbols, and/or other visual elements that may be operable for enhancing a visibiliy
of piston flag 1144 within container 112 via first window 108,

{0266 As shown in FIG. 48, piston flag 114A may mchude a plurality of threads
1148 that may be configured o engage an interior lumen of piston 114, thercby threadably
coupling piston flag 114A thereto. Piston flag 114A may further include a top end 114C that
may be sized, shaped, and/or otherwise configured to extend outwardly from piston 114 when
piston flag 114A is coupled thereto. In other words, top end 114C may be disposed outside of
piston 114, and thereby easily visible from first window 108, when piston flag 114A 1s
coupled to piston 114, In the example, top end 114C may have a cylindrical configuration,
however, in other embodiments top end | 14C may bave various other suitable sizes, shapes,
and/or configurations.

{0267 Reterring to FIGS. 49-52, auto~-injector 100 may include a rounded and/or
domed configuration at top end 104, a window lens disposed over first window 108 for
encapselating container 112 within housing 102, and shroud 120 may mchede one or more
markings 120B configured and operable to facilitate use of avto-injector 100, In the example,
marking 1208 may mclude a directional graphic {e.g., an arrow) indicating a direction of
movement of housing 102 relative to shroud 120 for debivering a dose. Additionally and/or
alternatively, marking 1208 may be positioned along an exterior portion of shroud 120 to
indicate a relative location of the needle {e.g., needie 116) disposed within shroud 120 10
facilitate a placement of shroud 120 on a skin surface of the user {(see FIGS. 54-55). Tn this
mstance, nmarking 120B may be configured to indicate an accurate alignment of needle 116 at

the intended mjection site as needle 116 remains disposed inside shroud 120
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[0268] Shroud 120 may include a body 120A that is sized, shaped, and/or otherwise
designed 1o have a cross-sectional dimension that substantially corresponds o a profile of
housing 102 at bottom end 106, In other words, body 120A of shroud 120 may coincide with
a cross-sectional profile of housing 102, and particularly botton end 106. In other
embodiments, as shown and described herein, a shroud may have a cross-sectional profile
that varies relative to the housing for facilitating control of the shroud and/or providing an
indication of a location of the needie disposed therein {sce FIGS. 59-68 and 84-93).

[0269] Auto~mjector 100 may further include one or more soft colors along an
extertor of housing 102, and a side label disposed along outer surface 102A. In some
embodiments, a draft angle of housing 102 may be approximately 1 degree between top end
104 and bottom end 106. In other word, the pair of opposing sidewalls 104A, 1064 of
housing 102 may be substantially parallel and/or mintmally angled relative to one another. In
the example, outer sarface 102A may be flush with the adjacent exterior surfaces of housing
102, In other examples, as shown and described herein, outer surface 102A may be recessed
and/or raised relative to the adjacent exterior surfaces of housing 102 for facilitating receipt
of a Iabel and/or enhanced grip of auto-injector 100, In some emboduments, housing 102 may
have a soft pebble shape, surface, andfor texture along top end 104 for enhancing a gripping
interface of auto-injector 100 by a user.

[0270] Cap 111 may be removably coupled to housing 102 at bottom end 106, with
shroud 120 disposed therein. Cap 111 may include a bottom end 111 A that is tapered and/or
flared radially outward relative 1o the remaining portions of cap 111, Bottom end 111A may
be configured to faciliate ease in grasping cap 111, such as during removal of cap 111 from
housing 102 o expose shroud 120 prior to dose delivery. In some embodiments, bottom end
111A may include a geometric flare that extends radially outward from cap 111, whereas in
other embodiments bottom end 111A may include an extended edge or ridge.

10271 In exemplary use, as seen in FIGS. 53A-33C, piston flag 114 A may be
configured to translate (vertically) through container 112 as piston 114 translates relative to
container 112 to deliver a dose, 1n response to shroud 120 moving relative to housing 102,
Prior to dose delivery, with shroud 120 in an extended position relative to housing 102, piston
flag 114A mav not be visible from first window 108 as piston 114 is maintained at a first
posttion adjacent to top end 104, as seen in FIG. 33A. In this wstance, a location of piston
flag 1 14A may be mdicative of anto-injector 100 being a new device that has not been

previously activated. During dose delivery as shroud 120 is retracted into housing 102, as
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seen in FIG. 538, piston flag 114A may be visible through first window 108 as piston 114
translates {vertically) downward through contamer 112. In this mstance, a location of piston
flag 1 14A may be mdicative of auto-injector 100 being in use for delivering a portion of the
dose stored in contaner 112, Upon delivering the dose and shroud 120 returing to the
extended position relative to housing 102, as seen in FIG. 53C, piston flag 114A may be
repositioned adjacent to bottom end 106, thereby indicating avto-injector 100 as being a used
device.

10272] FIGS. 54-35 depict auto-njector 100 positioned against an mjection site, and
more specifically a skin surface S of a user {e.g., a patient}. In some mstances, the injection
site may be located along a region of the user’s body at which skin surface S may be curved
(FIG. 54), and in other wnstances the mjection site may be located along a region where skin
surface S may be substantially flat and/or planar (FIG. 55). Shroud 120 may be sized, shaped,
and/or otherwise configured to minimize a cross-sectional profile of shroud 120 and
maximize a distance at which needle 116 may extend outwardly from shroud 120, when
shroud 120 1s retracted into housing 102, to thereby maximize a depth at which needle 116
extends through skin surface S. Stated differently, shroud 120 may be sized to have a length,
awidth, and a depth that collectively define a mintmal cross-sectional dimension of shroad
120, thereby allowing needle 116 to extend outwardly from shroud 120 to a maximum extent.
As such, auto-injector 100 may be operable for use at mjection sites that are erther curved
and/or flat while maintaining sufficient insertion depth of needle 116 through slan surface S.
In other embodiments, as shown and described herein, shroud 120 may have vanous other
suttable configurations tor identifying an msertion pomt of needle 116 to allow the userto
accurately position shroud 120 at a location along skin surface § for maximizing the msertion
depth of needle 116

102731 Referring to FIGS. 56-38, another exemplary auto-injector 2100 is depicted m
accordance with an example of this disclosure. It should be appreciated that auto~-ingector
2100 may be contfigured, operable, and substantially similar to auto-injector 100 shown and
described above except for the differences explicitly noted herein. As such, similar reference
numerals of auto-1njector 100 are used herein to wdentify similar components of auto-injector
2100. In the example, auto-injector 2100 may include a housing 2102 having a longitudinal
length defined between top end 104 and bottom end 106, with shroud 120 movably coupled
to bottom end 106 (FIG. 57). As best seen m FIG. 36, auto-injector 2100 may mnclude cap

111 removably coupled to bottorn end 106, thereby disposing shroud 126 therein, and a cover
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2106 removably disposed over a window 2108 of housing 2102 (see FIG. 38). Cap 11 may
be configured to inhibit inadvertent movement of shroud 120 prior to use of auto-injector
2100, when cap 111 is coupled to bottom end 106. Cover 2106 may be configured to inhibit
madverient damage and/or contact with container 112 prior to use of auto-tujector 2100,
when cover 2106 is coupled to housing 2102, As described below, auto-injector 2100 may be
configured such that window 2108 is not covered by an outer window lens, thereby exposing
container 112, upon removal of cover 2106.

{02741 As best scen 1o FIG. 57, window 2108 may be positioned along at least one of
the opposing sidewalls 106A of housing 2102, In other words, window 2108 may be formed
along an outer edge of housing 2102, Window 2108 may define a cutout region in housing
2102 for recetving container 12, such that auto-injector 2100 may not include an outer
window lens and/or barrier disposed over window 2108, In other embodiments, as scen in
FIG. 58, window 2108 may inclade an cuter window lens concealing container 112 within
housing 2102, Additionally, avte-injector 2100 may nclude a secondary indicator in the form
of a flag 21 14 positioned within window 2108, Flag 2114 may be sized, shaped. and/or
otherwise configured substantiallyv similar to piston flag 114A shown and described above.
Accordingly, flag 2114 may be configured to translate relative to container 112 as agto-
injector 2100 is i use to provide a dose indication to the user. In the example, top end 104 of
housmg 102 may have a rounded and/or curved form, and housmg 2102 may include a matte
and/or atextured label disposed on outer surface [102A for enhancing a controlied grasp of
auto-injector 2100 by a user. In some embodiments, housing 2102 may have a reduced draft
configuration along its longitudinal length between top end 104 and botto end 106 for
enhancing an ergonomic profile of auto-injector 2100, In other words, the pair of opposing
sidewalls 104A, 106B of housing 2102 may be minimally angled relative to one another.

102751 Referring to FIGS. 59-62, another exemplary auto-injector 2150 is depicted m
accordance with an example of this disclosure. ¥t should be appreciated that auto-uyector
215G may be contigured, operable, and substantially similar to auto-injector 100 shown and
described above except for the differences explicitly noted herein. As such, similar reference
ovumerals of auto-injector 100 are used herein to identify similar components of auto~-injector
2150. In the example, auto-injector 2150 may include a housing 2152 having a longitudinal
length defined between top end 104 and bottom end 106, first window 108 extending along at
least one sidewall 1064, and outer surface 102A as described in detail above. In the example,

top end 104 may mclude a sculpted pebble shape, surface, and/or texture for enhancing a
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gripping interface of housing 2152 by a user. Housing 2152 may have a side draft angle of
approximately 1 degree between top end 104 and bottom end 106, and particalarly along the
pair of opposing sidewalls 104A, 106A of housing 2152, Housing 2152 may have a front
draft angle of approximately 0 degrecs between top end 104 and bottom end 106, and
particularly along outer surface 102A of housing 2152,

102761 In the example, ovter surface 102A may be recessed relative to the adjacent
exterior surfaces of housing 2152, As such, any labels and/or markings positioned on outer
surface 102A may be positioned along a recessed plane relative to the remaining exterior
surface of housing 2152, In some embodiments, a grip edge 2154 may be formed around a
perimeter of outer surface 102A. Grip edge 2154 may be configured and operable to enhance
a gripping interface of housing 2152 during use. To other words, grip edge 2154 may form a
ridge for a user’s fingers to grasp when manually controlling auto-imjector 2150, Auto-
mjector 2150 may mchude a shroud 2120 movably couapled to housing 2152 at bottom end
106. Shroud 2120 may have a keyhole profile defined by a bottom surface 2122, a rounded
end 2126, and a narrowed end 2128, Rounded end 2126 may have a generally circular and/or
cvimdrnical shape, and mav be positioned relative to housimg 2152 i alignment with the
necdle (¢.g., needle 116} of auto-imjector 2150, Accordingly, rounded end 2126 may be
configured to indicate a position of the needle disposed within housing 2152, In other words,
rounded end 2126 may be positioned relative to bousing 2152 at a location along shroud 2120
that 13 parallel to and/or coincides with the needle to facilitate ease in posttioning shroud
2120 at an injection site during use without extending the needle out of shroud 2120 via an
opeming 2124 on bottom surface 2122

10277] Sull refermng to FIGS. 59-62, anto-injector 2150 may include acap 2111
removably coupled to housing 2152 at bottom end 106, Cap 2111 may include a bottom end
2112 that is tapered and/or flared radially outward relative to the remaining portions of cap
2111 to facilitate case i grasping cap 2111, such as during removal of cap 2111 from
housing 2152 to expose shroud 2120, Auato-myector 2150 may further include one or more
soft colors along an exterior of each of outer surface 102A and shroud 2120, relative to a
color along an exterior of the remaining aspects of housing 2152, to aid a user i casily
distinguishing the components of auto~-injector 2150 from one another daring use.

{0278 Refering now to FIGS. 63-66, another exemplary auto-injector 2200 1
depicted in accordance with an example of this disclosure. It should be appreciated that auto-

mjector 2200 may be contigured, operable, and substantially sunilar to auto-injectors 100,
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2150 shown and described above except for the differences explicitly noted herein. As such,
similar reference numerals of auto-injectors 100, 2150 are used herein to identify similar
components of auto-injector 2200, For example, as best seen in FIG. 97, auto-mjector 2200
may wmclude one or more mtemal coraponents that are similar to auto-injector 100 {e.g.,
contamner 112, needle 116, actuator 125, chassis 130, canister 150, valve assembly 160,
mandre] assembly 180, stidable piston 190, and more}, however, said components may be
positioned and/or ortented in an alternative configuration within a housing 2202 of auto-
mjector 2200 based on a size and/or shape of auto-mnjector 2200 as described 10 detall heremn,

[0279] In the example, anto-injector 2200 may include housing 2202 having a
fongitudinal fength defined between top end 104 and bottom end 106, with shroud 2120
movably coupled to bottom end 106, Housing 2202 may generally have a rounded cross-
sectional profile, thereby providing a curved configuration for auto~-injector 2200, Housing
2202 may be defined by the pair of opposing sidewalls 1044, 106A, and may include a
planar surface 2204 at top end 104, In some embodiments, a recess, a cavity, and/or an
indentation may be formed along planar surface 2204 for facihitating receipt of a fingerof a
user during use of auto~-injector 2200, In this instance, the recess along planar surface 2204
may be configored to enhance a gripping interface of housing 2202 during use of auto-
injector 2200.

102801 Auto-injector 2200 may include a window 2208 that is positioned along at
least one of the sidewalls 106A of housing 2202, In other words, window 2208 may be

formed along an outer edge of housing 2202, Window 2208 may define a cutout in housing

window lens and/or barrier disposed over window 2208 (see FIG. 64). Shroud 21206 may
nclade a kevhole profile {(see FIG. 66) defined by bottom surface 2122, rounded end 2126,
and narrowed cnd 2128 as described in greater detail above. Shroud 2120, and particolarly
raunded 2126, may be configured to mndicate a position of the veedle disposed within housing
2202 for improving alignment of anto-injector 2200 at the mjection site dunng use.

{0281} Reterring to FIGS. 67-68, another exemplary anto-injector 2300 is depicted in
accordance with an example of this disclosure. It should be appreciated that auto-injector
2300 may be configured, operable, and substantially similar to auto-njectors 100, 2150
shown and described above except for the differences explicitly noted herein. Ag such,
simnilar reference numerals of anto-injectars 100, 2150 are used herein to identify sumilar

components of auto-injector 2300, In the example, auto-injector 2300 may melude a housing
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2302 having a longrtudinal length defined between top end 104 and bottom end 106, with
shroud 2120 movably coupled to bottom end 106. In the example, top end 104 of hoesing
2302 may have a rounded and/or curved foon, and a draft angle of housing 2302 may be
relatively reduced such that the pair of opposing sidewalls 104A, 106A are substantially
parallel to one another.

10282} Auto-injector 2300 may include a window 2308 disposed along housing 2302
between top end 104 and bottom end 106, In particular, window 2308 may be positioned
mboard within housing 2302, In other words, window 2308 may be formed between the par
of opposing sidewalls 104A, 106A of housing 2302, Positioning window 2308 at a radially
offset location from the pair of opposing sidewalls 104A, 106A may enhance a visibility of
container 112 and piston 114 disposed therein during use, such as when a user’s hand is
positioned along the pair of opposing sidewalls 104A, 106A to grasp housing 2302, With
window 2308 inboard of housing 2302, an obstruction of window 2308 by a user’s hand may
be munimized. Window 2308 may define a cutout in housing 2302 for receiving container
112, such that auto-injector 2300 may not include an outer window lens and/or barrier
disposed over window 2308,

{02837 Referring to FIGS. 69-73, another exemplary anto-injector 2400 is depicted m
accordance with an example of this disclosure. It should be appreciated that anto-injector
2400 may be configured, operable, and substantially similar to auto~-injector 100 shown and
described above except for the differences explicitly noted herein. As such, similar reference
numerals of avto-injector 160 are used herein to identify similar components of auto-injector
2400, In the example, anto-injector 2400 may mclade a housing 2402 having a longitudinal
length defined between top end 104 and bottom end 106, cap 111 removably coupled o
housing 2402 at bottom end 106, and shroud 120 movably coupled to bottom end 106, As
best seen in FIG. 69, cap 111 may be configured to conceal shroud 120 when coupled to
bottom end 106, Shooud 120 may be exposed upon removing cap 11 from housing 2402, as
shown n FIG. 70.

{0284} Auto-injector 2400 may have a flatiened configuration along top end 104, and
particularly a planar surface 2404, Top end 104 may detine an elemental form, and the pair of
opposing sidewalls 104A, 106A may be aligned substantially parallel to one another. In the
example, housing 2402 may mclude a transparent outer body 2408 along a portion of housing
2402 that coincides with a location of container 112 disposed m housing 2402, Transparent

outer body 2408 may be configured and operable to facilitate visual inspection of container
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112, and particularly a position of piston 114 relative to contamner 112 dunng use of auto-
wjector 2400, In some embodiments, transparent outer body 2408 may mehide a window. In
the example, auto-injector 2400 may include a marking 2406 on housing 2402, such as
adjacent to bottom end 106, Marking 2406 may melude a directional graphic {¢.g., an arcow)
imdicating a direction of movement of housing 2402 relative to shroud 120 during use, and/or
marking 2406 may be positioned along an exterior portion of housing 2402 to indicate a
relative focation of the needle (¢.g., needle 116) within housing 2402 to facilitate a placement
of anto-tnjector 2400 on a skin surface of the user for accurate alignment of the needle at the
mitended injection site. In some embodiments, auto~-injector 2400 may be configured such that
a label {not shown) may be wrapped about an extenior perimeter of housing 2402, In further
embodiments, auto-tnjector 2400 may melude a similar colornng scheme along an exterior of
cach of housing 2402 and shroud 2120,

{02857 Referring to FIGS. 74-78, another exemplary auto-injector 2500 1s depicted in
accordance with an example of this disclosure. It should be appreciated that auto-injector
2500 may be configured, operable, and substantially similar to auto-injector 100 shown and
described above except for the differences explicitly noted herein. As such, similar reference
numerals of auto-injector 100 are used herein to identify similar components of anto-injecior
2500. In the example, auto-injector 2500 may include a housing 2502 having a longitudinal
length defined between top end 104 and bottom end 106, a cap 2511 removably coupled to
housing 2502 at bottom end 106, and a shroud 2520 movably coupled to bottorn end 106, As
seen in FIG. 74, cap 2511 may be configured to conceal shroud 2520 when coupled to bottom
end 106. Shroud 2520 may be exposed upon removing cap 2511 from housing 2502, as
shown i FIG. 75,

{0286} Cap 25311 may inclade a body with a rounded and/or curved cross-sectional
profife, and shroud 2520 may include a body 2522 having a corresponding rounded and/or
curved cross-sectional profile. Auto-injector 2500 may 1nclude a rounded configuration along
the longitudinal length of housing 2502, and particularly between top end 104 and bottom
end 106. The rounded configuration of auto-ingector 2500 may enhance a rounded tactility of
housing 2502 during use. Auto~-injector 2500 may inchude a window lens disposed over a
window 2508 on housing 2502, and the pair of opposing sidewalls 1044, 106A may be
substantially parallel to one another. Shroud 2520 may mchide one or more markings 2524
configured and operable to facilitate use of auto-injector 2500. In the example, marking 2524

may mnclude a directional graphic {¢.g., an arrow) mdicating a direction of movement for
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shroud 2520. Additionally and/or alternatively, marking 2524 may be positioned along an
exterior portion of shroud 2520 to mdicate a relative location of the needle (e.g., necdic 116}
within shroud 2520 to facilitate a placement of shroud 2520 on a skin surface of the user for
accurate alignment of the needie at the mtended injection site. In some embodirsents, top end
104 may be relatively flat to define a tactile form of housing 2302, Auto~-injector 2500 may
imchude a label disposed along one or more exterior surfaces of housing 2502, sach ason
front and rear surfaces between the pair of opposing sidewalls 1044, 104B.

[0287] Reterning to FIGS. 79-83, another excnplary anto-tjector 2600 is depicted m
accordance with an example of this disclosure. i should be appreciated that auto-injector
2600 may be configured, operable, and substantially similar to auto-injectors 100, 2500
shown and described above except for the differences explicitly noted herein. As such,
similar reference numerals of auto-injectors 100, 2500 are used herein to identify similar
components of auto-injector 2604, For example, as best seen in FIG. 98, auto-mjector 2600
may nclude one or more internal componends that are sinular to auto-injector 100 (e.g.,
container 112, needle 116, actuator 125, chassis 130, carrier 140, canister 150, valve
assembly 160, indicator assembly 170, mandre] assembly 180, shdable piston 190, and
more ), however, said components may be positioned and/or oriented in an aliemative
configuration within a housing 2602 of auto-injector 2600 based on a size and/or shape of
auto-injector 2600 as described m detail herein.

[0288] In the example, auto-injector 2600 may include housing 2602 having a
longitudinal length defined between top end 104 and bottom end 106, with shroud 2520
movably coupled to bottom end 106, Housing 2602 may generally have a reduced and/or
narrowed cross-sectional profile, thereby providing a shmmed configuration for auto-injector
2600. Housing 2602 may be sized, shaped, and/or otherwise configured sach that the pair of
opposing sidewalls 104A, 106A are substantially parallel to one ancther. Each of top end 104
and bottom end 106 may be generally rounded and/or curved. Auto-injector 2600 may
mnchude a window 2608 that 13 inboard within housing 2602, In other words, window 2608
may be formed between the opposing sidewalls 104 A, 106A of housing 2602, Window 2608
may define a cutout region in housing 2602 for recetving contamer 112, such that auto-
mjector 2600 may not include an outer window lens and/or barrier disposed over window
2608,

{02891 Shroud 2520 may include body 2522 as described in greater detail above.

75



10

26

b2
L

30

WO 2024/263725 PCT/US2024/034746

and operable to facilitate use of auto-injector 2600. In the example, marking 2622 may
mclude a directional graphic (e.g., an arrow) indicating a direction of movement of shroud
2520. Additionally and/or alternativelyv, marking 2622 may be positioned along an exterior
portion of body 2522 to ndicate a relative location of the needle {e.g., needle 116} within
shroud 2520 to facilitate a placement of shroud 2520 on a skin surface of the user for accurate
alignment of the needle at the intended injection site.

{0290] In other embodiments, as best seen in FIG. 83, top end 104 may be generally
flat and bottorn end 106 may be rounded. In this mstance, auto-mjector 2600 may have a
flattened configuration along top end 104, Top end 104 may include a recess 2604 that is
sized, shaped, and/or otherwise configured to enhance a gripping mterface of housing 2602
durimg use of anto-injector 2600. For example. recess 2604 may be sized and/or shaped to
recetve a finger of a user when grasping top end 104, thereby providing increased control of
housing 2602,

[0291] Referring now to FIGS. 84-87, ancther exemplary auto-injoctor 2700 is
depicted in accordance with an example of this disclosure. ¥t should be appreciated that awto-
mjector 2700 may be configured, operable, and substantially similar to anto-mnjector 100
shown and desceribed above except for the differences explicitly noted herein. As such,
similar reference numerals of anto-injector 100 are used herein to identify similar
components of auto-injector 2700, For example, as best scen i FIG. 99, auto-injector 2700
may nclude one or more ntemal components that are similar to auto-injector 100 {e g,
container 112, needle 116, actuator 125, chassis 130, canister 130, valve asserably 160,
mandrel assembly 180, shidable piston 190, and more), however, said components may be
posttioned and/or onented 1 an alternative configuration within a housing 2702 of auto-
mjector 2700 based on a size and/or shape of auto-njector 2700 as descnibed in detail herein.

10292} In the example. auto-injector 2700 may include housing 2702 having a
longitudinal length defined between top end 104 and botiom end 106, with a shroud 2720
movably coupled to bottom end 106. Shroud 2720 may mncluade a bottom surface 2722 {e.g., a
user-engaging interface} and a body 2724 defining a cross-sectional profife of shroud 2720
that 1s relatively smaller than shroud 120 described above. The cross-sectional profile of
shroud 2720 may correspond with a location of the needle (¢ g., needle 116} disposed within
housing 2702, Accordingly, a position of shroud 2720 may be indicative of an injection

location of the needie during use of auto-injector 2700, Housing 2702 may include a plapar
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surface 2701 at top end 104, such that housing 2702 may have a flattened configuration along
top end 104
10293} In the example. auto-injector 2700 may include an extended housing 2705 that

-y
i
7

is radially offsct from housing 2702, Extended housing 2705 may bave a longitudinal Jength
defined between a top end 2704 and a bottom end 2706, with top end 2704 being positione
relatively below top end 104 and bottom end 2706 being positioned along a plane
substantially parallel to bottom end 106, Extended housing 27035 may extend radially
outwards from at lcast one of the opposing sidewalls 104A of housing 2702, thereby breaking
up a form of auto-injector 2700 1nto a pair of housings 2702, 2705, Top end 2704 may define
a user interface along which a user may control auto-injector 2700 during use, such as
manually grasping extended housmg 2705, It should be appreciated that one or more internal
components of auto~-injector 2700 may be disposed inside each of housing 2702 and extended
housing 2705, In other words, extended housing 2703 may provide a shnink-wrap enclosure
for containing one or more components of auto~-injector 2700, as scen in FIG. 99,

{02947 Auto~-injector 2700 may include a window 2708 that 13 positioned along at
least one of the opposing sidewalls 106A of housing 2702, In other words, window 2708 may
be formed along an outer side of housing 2702, Window 2708 may define a cutout region in
housing 2702 for receiving contaimer 112, such that auto-injector 2700 may not include an
outer window lens and/or barrier disposed over window 2708 (sec FIG. 83),

(02957 Referring to FIGS. 88-90, another exemplary auto-injector 2800 1s depicted in
accordance with an example of this disclosure. it should be appreciated that auto-injector
2800 may be configured, operable, and substantially simuilar to auto-injector 100 shown and
described above exeept for the differences exphicitly noted herein. As such, similar reference
numerals of auto-injector 100 are used herein to identify similar components of anto-injecior
2800. In the example. auto-injector 2800 may include a housing 2802 having a longitudinal
length defined between top end 104 and bottom end 106, with a shroud 2820 movably
coupled to bottom end 106, Shroud 2820 may include a bottom surface 2822 {¢.g., a user-
engaging interface} and a body 2824 defining a narrowed cyhindrical profile of shroud 2820,
Tn other words, body 2824 may be sized, shaped, and/or otherwise designed as a single barrel
configuration. The narrowed cyhindniecal profile of body 2824 may correspond with a location
ofthe needle {e.g., needle 116) disposed within housing 2802, Accordingly, a position of
shroud 2820 may be indicative of an injection location of the needle during use of auto-

ojector 2800,
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[0296] In the example, top end 104 of housing 2802 may have a rounded and/or

curved form, and auto-injector 2100 may include a window 2808 that is positioned along at
cast one of the opposing sidewalls 106A of housing 2802, In other words, window 2808 may
be formed along an outer edge of bousing 2802, Window 2808 may define a cutout region io
housing 2802 for recetving contaner |12, such that auto-injector 2800 may not include an
outer window lens and/or barrier disposed over window 2808, In the example, housing 2802
may include an outer surface 2804 that is recessed relative to the adjacent exterior surfaces of
housing 2802, As such, any labels and/or markings positioned on outer surtace 2804 may be
recessed relative to the adjacent exterior of housing 2802, In some embodiments, outer
surface 2804 may define a grip region of housing 2802 for manually controlling auto-injector
2800 during use. Auto~-injector 2800 may nclude a raised edge 2806 formed along an
exterior of housing 2802 between outer surface 2804 and window 2808, Raised edge 2806
may be sized, shaped, and/or otherwise configured o enhance a griping interface of housing
2802 by a user of anto-injector 2800,

[0297] Referring specifically to FIG. 90, auto-imector 2800 may include a sccondary
mdicator 2810 positioned along housing 2802, and particularly on outer surface 2804,
Secondary mdicator 2810 may be configured and operable to facilitate use of auto-injector
2800, such as by providing a dose indication to the user. In some embodiments, secondary
mdicator 2810 may be configured to display one or more colors and/or other visnal elements
indicative of an operating state of auto-injector 2800, For example, secondary indicator 2810
may coincide with an indicator assembly {e.g., mdicator assembly 170) disposed within
housing 2802, such that the mdicator asserably may be visible from an exierior of housing
2802 via secondary indicator 2810. In this instance, secondary indicator 2810 may include a
window or cutout opening in housing 2802, In the example, avto-injector 2800 may include a
cap 2811 removably coupled to housing 2802 at bottom end 106. Cap 2811 may be sized
and/or shaped to have a cross-sectional dimension that corresponds to a cross-sectional
dimension of housing 2802, such that cap 2811 may have a greater profile than the narrowed
cvlindrical profile of shroud 2820

{0298] Referring to FIGS. 91-93, another exenplary auto-tnjector 2900 is depicted m
accordance with an example of this disclosure. It should be appreciated that auto-injector
2900 may be configured, operable, and substantially similar to anto-injector 100 shown and
described above except for the differences explicitly noted herein. As such, similar reference

mumerals of awto-tjector 100 are used berein to wdentify simular components of auto-injecior
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2900. For example, as best seen 1o FIG. 100, auto-injector 2900 may mmchide one or more
mternal components that are similar to auto-injector 100 {e.g., container 112, needle 116,
actuator 125, chassis 130, cardier 140, canister 150, valve assembly 160, indicator assembly
170, mandrel assembly 180, shdable piston 190, and more), however, said components may
be positioned and/or oriented in an altemative configuration within a housing 2902 of auto-
mjector 290( based on a size and/or shape of auto-injector 2900 as described in detail herein.

102991 In the example, auto-injector 2900 may include housing 2902 having a
longitudinal length defined between top end 104 and bottom end 106, with a shroud 2920
movably coupled to bottom end 106 {see FIG. 92). Auto-injector 2900 may inchude a cap
2911 removably coupled to bottom end 106, thereby disposing shroud 2920 within cap 2911
when cap 2911 is coupled onto housing 2902, Housing 2902 may nclude a planar surface
2904 at top end 104, such that housing 2902 may have a flattened configuration along top end
104. Housing 2902 may be sized, shaped, and/or otherwise designed t¢ have a generally
trifobe profile in which the pair of opposing sidewalls 104A, 106A converge at a central
comer 2906, Inn other words, housing 2902 may form a rounded triangular configuration {e.g.,
a reuleaux triangle}. It should be appreciated that auto~injector 2900 may include altemative
configurations and/or orientations of internal components than that of auto-injector 1060
shown and described above m view of the trilobe profile of housing 2902,

[10300] Housing 2902 may wclude a window 2908 that 1s positioned along central
corner 2906, such that window 2908 is positioned between the pair of opposing sidewalls
104A, 106A. Window 2908 may define a cutount region in housing 2902 for receiving
container 112, such that auto-injector 2900 may not include an outer window lens and/or
barrier disposed over window 2908, Shroud 2920 may include a bottom surface 2922 {e.g., a
user-engaging interface) and a body 2724 defining a cross-sectional dimension of shroud
2920 that corresponds to the trilobe protile of housing 2902 described above.

{03011 k should be appreciated that the embodiments shown and described herein
may generally have a cross-sectional dimension {e.g., a height, a width, and a depth) that 1s
relatively reduced to minimize a user perception of the auto-injector having a bulky
appearance. The reduced profile of the auto-njeciors of this disclosure may facilitate an
mituitive configuration that is easier {o control and generally less intimidating for a user. The
cross-sectional profile of the embodiments shown and descrnibed herein may further facilitate

grasping the auto-injector with a variety of suitable hand postures and grips. By incorporating
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areduced profile, a need for users to stabilize the auto~-injectors of this disclosure with
multiple hands may be minimized.

{03021 In the embodiments shown and described herein, container 112 may inchude a
3 nullihiter prefilied syringe. In other cbodiments, the anto-tyector may be configured and
operable to deliver smaller fil volumes from contaner 112, In this instance, one or more
components of the asto-injector may be designed to ascommodate a relative position of
piston 114 within container 112 for delivering the intended dose volume. For example, as
scen i FIG. 94, an exemplary auto-injector 3000 mav include a housing 3002 having a
window 3008 with a longitudinal length that 1s relatively shorter to accommodate the smaller
fill volame of container 112, In other words, window 3008 may be formed on housing 3002
with a length that comncides with the fill volume of container 112, such that the length of
window 3008 1s substantially shorter than a length of container 112 disposed inside housing
3002. In this inatance, an nitial position of piston 114 in container 112 may be visible from
window 3008,

{0303] By way of further exarple, as seen in FIG. 95, an exemplary auto-injector
3100 may include a secondary tabel 3102 disposed over at least a portion of first window
108, thereby covering the portion of first window 108 coinciding with an onfilled volume of
container 112, In this instance, secondary label 3102 may cover and/or conceal the portion of
container 112 devoid of medicament, such that an initial position of piston 114 n container
112 may be visible from first window 108, Tt should be appreciated that secondary label 3102
may be separate from the one or more labels disposed along outer surface 102A of housing
102, and secondary label 3102 may be coupled or otherwise atiached directly to the outer
window lens of first window 108, Ag another example, as seen i FIG. 96, an exemnplary
auto-injector 3200 may include a label 3202 that is integral with the label disposed over cuter
surface 102A of housing 102. In this instance, label 3202 may be disposed over at least a
portion of first window 108, thereby covering the portion of first window 108 coinciding with
an unfilled volume of container 112, In ths instance, label 3202 may cover and/or conceal
the portion of countainer 112 devoid of medicament, such that an mitial position of piston 114
i container 112 may be visible from first window 108,

{0304] Refeming now to FIG. 101, another exemplary auto-injector 4100 is depicted
i accordance with an example of the present disclosure. Auto-injector 4100 may inclade a
housing having a bottom cover 4110 and a top cover {not shown}. Bottom cover 4110 may be

defined by a first end 4120 and a second end 4130, Bottom cover 4110 may define a tissue-
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engaging surface along an exterior interface of bottom cover 4110, through which a flind
condutt {¢.g., a ncedle} may be deployed and retracted {see FIG. 133}, The iop cover may
define a user wnterface surface from which a user may control auto-injector 4160, such as
through a window providing visualization of one or more intermnal coraponeuts of auto-
imjector 4100, Auto-injector 4100 may include a needle mechanism 4200 and a valve
assembly 4300 housed between the bottom cover 4110 and the top cover of the housing.
Needle mechanism 4200 may include a carrier 4210 (FIGS. 119A-119B and 121}, an
activator 4230 (FIG. 122}, an actuator or button 4250 (FIGS. 127-129), a shuitle actuator
4260 (FIGS. 130-132), an indicator shide 4270 (FIGS. 130-132), a fluid conduit 4280 (FIG.
133}, and a necdle retainer or sterile connector 4290 (FIG. 1343

[0305] Valve asserably 4300 may be configured and operable substantially sinularto
valve assembly 160 shown and descnibed above except for the differences expheitly noted
herein. For example, valve assembly 4300 may include a low pressure body portion 4310, a
high pressure body portion 4330, and a fluid source 4350, It should be appreciated that fluid
source 4350 may be configured and operable similar to canister 150 shown and described
above. Valve assembly 4300 may be operatively coupled to flnd condwit 4280 viaa
container 4370 having a stopper 4380, Stated differently, fluid condwt 4280 may establish
fluid communication with container 4370, and container 4370 may be operatively coupled to
valve assembly 4300, thereby fluidly coupling valve asserably 4300 to fluid conduit 4280
through contaner 4370, Container 4370 mnchudes a piston 4378 that inhibits receipt of a flaid
{c.g., a pressunized gas) from valve asserably 4300 into container 4370 and/or fluid conduit
4280, As described 1o detail herein, needle mechanism 4200 and valve assembly 4300 may be
coupled to one another, and collectively configured to deploy fluid conduit (FIG. 133)
through bottom cover 4110, deliver a dosage of a medicament from container 4370 {FIGS.
102A-102C), and retract the needle back into the housing of avto-injector 4100 in response o
a single actuation of anto-injector 4100 by a user.

{03061 Auto-injector 4100 may have any suitable dimensions o enable portability and
seif-attachment by a user. Auto-injector 4100, for example, may have a length from about 0.3
inches to about 5.0 inches, a width of about 0.5 inches to about 3.0 inches, and a height from
.5 inches to about 2.0 mnches. Auto-injector 4100 also may inchude a grip or frictional
coating such that the outer surface of anto-injector 4100 is a non-shp surface. Auto-tjector
4100 may be oriented about a longitudinal axis 10 (e.g.. an X axis), alateral axis 12 (e.g..a Y

axis) that 1s substantially perpendicular to longitudival axis 10, and a transverse axis 14 {e.g.,
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a Z axig) that 1s substantially perpendicular to both longitudinal axis 10 and lateral axis 12,
Transverse auto-injectors of the present disclosure, 1n some embodiments, may have a longer
dimension along longitudinal axis 10 than along lateral axis 12 and/or transverse axis 14 It
should be appreciated that auto-njector 4100 may be sized, shaped, and/or otherwise
configured as a transverse and/or non-transverse device without departing from a scope of
this disclosure.

{0307] In certain embodiments of auto-injector 4100, such as when autc-injector 4100
is a wearable auto-injector, auto-injector 4 100 may include one or more features, such as,
e.g., an adhesive paich, straps, or the hike, for securing to the user. For example, the wearable
auto-injector may tnclude an adhesive patch positioned along an exterior of bottom cover
4116, The adhesive patch may be coupled to the exterior of bottom cover 4110 {c.g., the
tissue-~engaging surface) to help secure aunto-imjector 4100 10 a user’s body (e.g., skin). The
adhesive patch may be formed from fabric or any other suifable material, and may inclade an
adhesive. The adhesive may be an aqucous or solvent-based adhesive, or may be a hot melt
adhesive, for example. Suitable adhesives also include acrvlic based, dextrin based, and
urethane based adhesives as well as natural and svothetic elastomers. In some examples, the
adhesive provided on the patch may be activated upon contact with a user’s skin. In yet
another example, the adhesive patch may include a non-woven polvester substrate and an
acrvlic or sthicone adhesive. The adhesive patch may be joined to bottom cover 4110 by, e g.,
a double-sided adhesive, or by other mechanisms hke ultrasonic welding. The adhesive patch
may have a longitudinal dimension {¢.g., a dimension parallel to longitudinal axis 10} that 13
greater than a width {¢.g., a dimension paraliel to lateral axis 12) of avto-injector 4100, In
other embodiments of the disclosure, anto-injector 4100 does not include an adhesive pateh.
For example, auto-injector 4100 may be a handheld auto-injector, as opposed to a wearable
auto-injector. In at least some embodiments, a handheld auto-injector may require a user to
hold anto-tyector 4100 agarost the user’s skin for the entirety of an mjection procedure,
whereas, a wearable injector may include features for secunng auto-injector 4100 to the skin.

[0308] Stll referring to FIG. 101, container 4370 may be sized and shaped to store a
nonunal value of a medicament. The “nominal volume” {(also called the “specified volume,”
or “specified capacity”} of a contamer refers to the container's maxinmum capacity, as
wdentified by the container's manafacturer or a safety standards orgamization. A manufacturer
or a safety standards organization may specify a container's nominal volume to indicate that

the container can be filled with that volume of fluid {either aseptically or not} and be closed,
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stoppered, sterilized, packaged, transported, and/or used while mamntaining container closure
mtegrity, and while mamntaiming the safety, stenihity, and/or aseptic nature of the fhad
contained wside. In determining the nominal volame of a container, a manufacturer or a
safety standards organization may also take into account variability that occurs during normal
filling, closing, stoppering, packaging, transportation, and administration procedures. As an
example, 8 prefillable svringe may be either hand- or machine- filled with up to its nominal
volume of fluid, and may then be either vent tube- or vacuum- stoppered, without the filling
and stoppering machinery and tools touching and potentially contaminating the countents of
the syringe. Alternatively, the stopping machinery and tools may be sterile or aseptic, and are
able to contact the contents of the syringe and/or the synage itself without resulting in any
contanunation.

[0309] Container 4370 may have about a 5.0 mL nominal volume m some examples,
although any other suitable nominal volume {(e.g., from aboat 0.5 mL to about 50.0 mL, or
from about 2.0 mL to about 10.0 mL, or from about 3.0 mL to about 6.0 mL, or from about
1.0 mL to about 3.0 mL, or from about 2.0 mL to about 5.0 mL., or another suitable range)
also may be utilized depending on the drug to be delivered. In other examples, container 4370
may have a nominal vohume greater than or equal to about 0.5mL, or greater than or equal to
about 2.0 mL, or greater than or equal to about 3.0 mL, or greater than or equal to about 4.0
mkL, or greater than or equal to about 5.0 mL. Contamer 4370 may contain and prescrve a
drug for injection to a user, and may help maintain stentlity of the drag. Tn one embodiment,
container 4370 may be configured to deliver a delivered quantity of medicament (e.g.. from
about 0.5 mL to about 4.0 mL, about 1.0 mL to about 3.5 mL, about 3.0 mL. about 3.1 mL,
about 3.2 mL, about 3.3 mL, about 3.4 mL, about 3.5 ml, greater than about 1.0 ml, greater
than about 2.0 mL, greater than about 3.0 mL, greater than about 4.0 mL, greater than about
5.0 mL, greater than about 10.0 mL, greater than about 20.0 mL or another delivered
quantity).

[0310] The delivered quantity may be less than the nominal vohume of container
4376, Furthermore, in order to deliver the delivered quantity of medicament to a user,
container 4370 itself may be filled with a different quantity of medicament than the delivered
quantity (1., a filled quantity). The filled quantity may be an amount of medicament greater
than the delivered quantity to account for medicament that cannot be transferred from

container 4370 to the user due to, ¢.g., dead space in contamer 4370 or fluid conduit 4280,

&3



10

26

b2
L

30

WO 2024/263725 PCT/US2024/034746

Thus, while container 4370 may have a nominal volume of 5 mL, the filled quantity and
debivered guantity of medicament may be less than 3 miL.

{0311} In one embodiment, when container 4370 is used in a handheld auto-injector,
the deltvered quantity of medicament from container 4370 may be from about 0.5 ml to
about 4.0 mlL, about 1.0 mL to about 3.5 mL, about 3.0 mi, about 3.1 mL, about 3.2 mL,
about 3.3 mL, about 3.4 mL, about 3.5 mL. The delivered quantity of medicament may be
related to the viscosity of the medicament and the hand-held nature of auto-injector 4100
That 1s, in at least some embodiments, at certain viscostties, hugher volumes of medicament
may prohibit the ability of auto-injector 4100 to complete an injection procedure in less than
an acceptable amount of time, .., less than about 30 seconds. Thus, the delivered guantity
of medicament from auto-injector 4100 may be set such that an injection procedure,
measured from 1) the point in time at which auto-injector 4100 1s placed onto a user’s skin, to
2} the point in time at which auto-injector 4104 is removed from the skin, is less than about
30 seconds or less than about ancther time period {e.g., less than about 25 seconds, less than
about 20 scconds, less than about 135 seconds, or less than about 10 seconds).

{03121 When the delivered quantity and/or viscosity of the medicament is too high,
auto-injector 4100 may not be able to fimction as a handheld auto-njector, since the time
required to complete the injection procedure may be higher than commercially or clinically
acceptable for handheld devices. Again, as stated above, in embodiments where container
4370 is used i a hand-held auto-injector, regardless of the nonunal volume of container
4370, the delivered quantity of medicament from container 4370 may be st such that the
mjection procedure as defined above is completed n a relatively short peniod of time {(so as to
avoid the need for additional features to attach auto-injector 4100 to the user so that auto-
mjector 4100 is a wearable auto-injector). However, it is contemplated that varioos
embodiments of the present disclosure relate to wearable auto-injectors that deliver relatively
large quantities of medicament {e.g., greater than about 3.5 mL} and/or have relatively longer
mjection procedure times as opposed to handheld auto~injectors (e.g., longer than about 30
seconds, longer than about 1 nunute, longer than about 2 minutes, longer than about 5
nunuies, or longer than about | hour) to complete an iyjection procedure as measured from 1)
the point i time at which the avto-injector 1s placed onto a user’s skin, to 2} the point in time
at which the auto-injector is removed from the skin.

{03131 Container 4370 may have about a 13 mm diameter neck, about a 45 mm

length, and an micmal diameter of about 19.05 mm. In ancther embodiment, container 4370
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may be a standard 3 mL container having an § mm crimp top, 2 9.7 mm mner diameter, and a
64 mm length. In further embodiments, container 4370 may have a length of about 64 mm to
74 mm, such as, for example, about 69.3 mm + 015 mm (excluding a length of the neck of
countainer 4370 at a second end 4374 of container 4370, as scen in FIGS, 102A-102C) In
embodiments including the neck, contaimer 4370 may have a length ranging from about 65
mm to 75 mum, such as, for example, about 70.8 mm + 0.4 mm. These values are merely
exemplary, and other suitable dimensions may be utilized as appropriate. In some examples,
container 4370 may be tormed using conventional materials, and may be shorter than existing
devices, which can help anto-injector 4100 remain cost-effective and small. In some
embodiments, container 4370 may be a shortened 1SC 10 mL cartridge. Auto-imgectors of the
present disclosure may be configured to deliver highly viscous liguid to a paticnt. For
example, auto~-injector 4100 of the present disclosure may be configured to deliver ligud
having a viscosity from about ¢ ¢P to about 100 ¢P, from about 5 ¢P to about 45 ¢P, from
about 10 cP to about 40 ¢P, from about 15 ¢P to about 33 ¢P, from about 20 ¢P to about 30
cP, or about 25 ¢P.

[0314] Sull refornng to FIG. 101, container 4370 may mnclude a piston 4378 movably
disposed within a cavity of container 4370, Piston 4378 may be movable by a pressurized
fluid expelled from a fluid source, such as. ¢.g.. fluid source 4330 (FIGS. 102A-102C). As
described further herein, pressurnized fluid (e.g., gas) expelled from fluid source 4350 may
translate piston 4378 within contamer 4370, and translate container 4370 horizontally along
longitudinal axis 10 toward second end 4130, The movement of piston 4378 towards second
end 4130 may cause piston 4378 to act against the contents within contamer 4370 {c.g.,
drugs, medications, medicaments, etc.), which ultimately transfers force against contamer
4370, thereby causing container 4370 to move along longitudmal axis 10, In some
embodiments, transverse auto-injectors may be oriented such that fluid source 4350 and
piston 4378 are offset, or are otherwise not longitudinally aligned with one another.

{03151 Referring to FIGS, 102A-102C, a drive system 4150 of muto-injector 4100 15
schematically depicted. It should be appreciated that drive system 4150 may be substantially
similar to drive system 2000 shown and described above except for the differences explicitly
described herem. Drive systern 4150 may be configured to provide a drive force to deliver
medicament 20 from container 4370 to a patient. Dmive system 4150 may inchude fluid source
4330 fluidly coupled to one or more components of auto-injector 4100, e.g , needie

mechanism 4200 and valve assembly 4300, Drive svstem 4150 may further include a first
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high pressure tine 4152, a second high pressure line 4153, alow pressure line 4154, a drive
line 41535, and a third ling 4156. Fhad source 4350 may be operatively coupled to container
4370 via first high pressure line 4152 and drive line 4155, Further, fluid source 4350 may be
Hudly coupled to valve assembly 4300 via one or more of first lugh pressure line 4152,
second high pressure line 4153, and low pressure Iine 4154,

10316] Still reforring to FIGS. 102A-102C, valve assembly 4300 may include a
diaphragm 4320 positioned between low pressure body portion 4310 and high pressure body
portion 4330, It should be appreciated that diaphragm 4320 may be configured and operable
substantially similar to diaphragm 2012 shown and described above except for the differences
explicitly descnibed herein. Within valve assembly 4300, diaphragm 4320 defines a high
pressure {first) cavity 4161 and a low pressure (second) cavity 4163, Valve assembly 4300
may further include a high pressure (first) inlet 4160, a low pressure (second) nlet 4162, and
a condait 4164, Conduit 4164 is formed within a valve seat 4166 that exiends into the interior
of valve assembly 4300, and particulady low pressurc cavity 4163, High pressure cavity 4161
may be i fluid communication with high pressure line 4152 via second high pressure hine
4153 and inlet 4160, Low pressure cavity 4163 may be mn fluid communication with low
pressure hine 4154 vig low pressare infet 4162, Low pressure cavity 4163 may be in fhad
comymunication with third line 4156 via conduit 4164

[0317] Drive system 4150 may include a venting system 4172 thadly connected by a
number of fhud lines or conduits. For example, venting system 4172 may be n thud
communication with fluid source 4350 via high pressure line 4152, and with valve assembly
4300 via thurd hne 4156, Venting system 4172 may be configured to vent drive system 4150
by releasing pressurized fhid into an nterior cavity of auto-ingecior 4100 {e.g., defined
between bottom cover 4110 and the top covery and/or mito the atmosphere. In some
embodiments, venting system 4172 may be configured and operable similar to venting
system 2030 shown and described above.

[0318] Stll referring to FIGS. 102A-102C, container 4370 may mclude a first end
4372 and a second end 4374, Container 4370 also may include a cavity 4376 having an
opering at first end 4372 and extending toward second end 4374, Second end 4374 may
mclude a stopper 4380 configured to assist with closing and/or sealing second end 4374, and
allow for a needle 4288 {¢.g., a staked needie} of flid conduit 4280 (FIG. 133} 1o be mserted
into container 4370, As seen in FIG. 101, stopper 4380 may include a line seal, a protrusion

disposed wmn a neck of comtainer 4370 {e.g., to reduce dead volume), and/or a septum 4382,
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Septum 4382 may be formed of an uncoated bromobuty! matenal, or another suitable
material. Cavity 4376 may be closed at first end 4372 by piston 4378, Piston 4378 may
include a fluoropolymer coated bromobutyi material, and, in some embodiments, may include
a conical nose to help reduce dead volume within container 4370, Piston 4378 may include
one or more rubber matenials such as, e.g., halobutvls {e.g., bromobutyl, chlorobutyl,
florobutyl} and/or nitriles, among other materials. As deseribed in detail above, container
4370 may store a medicament 20 {¢.g., drag. fluid substance, etc.} within cavity 4376,

[10319] Fluid source 4350 may inclede a non-latching can or a latching can. Fluid
source 4350 may be configured to dispense higuid propellant for boihing outside of flnd
source 4350 50 as to provide a pressurized gas (vapor pressure) that acts on piston 4378 in
container 4370, In some embodiments, fluid source 433¢ may include a pressurized gas that
is released from fluid source 4330 and acts on piston 4378 in container 4370. In some
embodiments, once opened, the latching can may be latched open so that the entire contents
of propetlant is dispensed therefrom. Alternatively, in some embodiments, fluid source 4350
may be selectively controlled, inchuding selectively activated and deactivated. For example,
m an alfernative embodiment, the flow of pressurized gas from fluid source 4350 may be
stopped after flow 1s initiated.

{03207 The fluid from fluid source 4330 may be any suitable propellant for providing
a vapor pressure o drive piston 4378 relative to container 4370, and container 4370 relative
1o the housing of auto-~injector 4100, In some embodiments, fhad source 4350 may be a high-
pressure canister configured to hold a compressed gas, similar to canister 150 shown and
described above. In certain ombodiments, the propellant may be or contain a
hyvdrofluoroalkane (C“HFA”), for example HFA134a, HFA227, HFA422D, HFASO7, or
HFA410A  In certain embodiments, the propellant may be or contain a hydroflucroolefin
(“HFO7) such as HFO1234v{ or HFO1234z¢, an organic gas {e.g., carbon dioxide (CG2),
¢tc.}, a cryogenic gas {e.g., Argon {Ar), Helium (He), etc ), a hydrocarbon gas {¢.g., propane,
butane, propylene, ethane, methane, etc.} or an inorganic gas {e.g., Ammonia, Nitrogen
Dioxide (N2}, Nitrous Oxide (N0, otc ).

[0321] In the pre-activated state of auto-injector 4 100 shown m FI(G. 102A, needle
4288 may be n contact with second end 4374 of contamner 4370, In some embodiments,
necdle 4288 may be spaced apart from second end 4374 of container 4370 in the pre-
activated state of auto-injector 4100, To move auto-injector 4100 from the pre-activated state

of FIG. 10ZA, fluid source 4350 may be activated to move container 4370 along longttudinal
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axis 10 toward needle 4288, Fluid source 4350 may be actuated so as to move o an open
configuration in which propeliant may exit the fluid source 4350 as a pressurized gas. As
described in further detail below, fluid source 4350 may be actuated in response to one or
more componenis of needie mechanism 4200 {e.g.. activator 4230) contacting fluid source
4356, In some embodiments, the actuation is irreversible such that the flow of pressurized gas
from fluid source 4350 is not able to be stopped.

10322] When fluid source 4350 is actuated, pressurized gas may flow through high
pressure hine 4152 and drive line 4153, and then to container 4370. Some pressurized gas
from high pressure hine 4152 may be diverted to high pressure cavity 4161 via second high
pressure hine 4153 and high pressure inlet 4160, As seen in FIG. 1028, this may cause
diaphragm 4320 to move into Jow pressure cavity 4163 and toward conduit 4164, thereby
sealing valve seat 4166. Reduced-pressure gas may be diverted to low pressure cavity 4163
via low pressure line 4154 and low pressure inlet 4162, The pressure difference between high
pressure cavity 4161 and low pressure cavity 4163 may provide the force required to seal
condutt 4164 by diaphragm 4320, Gas flowing through drive line 4155 to drive piston may
mitiate movement of container 4370 toward needle 4238,

{03231 When needle 4288 is not vet in fluid communication with medicament 20
within container 4370, activation of fluid source 4350 may apply a pressure against
medicament 20 condained in cavity 4376, which may then be applied to container 4370 itself.
This pressure may cause container 4370 to move toward the needie 4288, thereby forcing
needle 4288 through septum 4382 of stopper 4380. In this instance, as seen in FIG. 1028,
needle 4288 15 in fluid conununication with the contents of container 4370 (e.g., medicament
20} The gas from drive hine 4155 may subsequently urge piston 4378 toward second end
4374 1o expel medicament 20 through container 4370 unti] piston 4378 reaches second end
4374 {and bottoms out). Stated differently, once needle 4288 is in fhuid communication with
medicament 20 of container 4370, further movement of piston 4378 toward second end 4374
may urge medicament 20 through needle 4288, As described further herein, pressurized gas
from fluid source 4350 may also drive movement of one or more components of needle
mechanism 4200 (¢ .g., activator 4230, shutile actuator 4260, indicator slide 4270, ¢tc.) 1o
drive mjection of a needle 4286 of fluid conduit 4280 (FIG. 133} mto a user.

103247 Referring now to FIG. 102C, when piston 4378 bottoms out at second end
4374, the pressure across high pressure cavity 4161 and low pressure cavity 4163 may

cquilibrate, thereby causing diaphragm 4329 to Lift off of valve scat 4166 and open conduit
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4164, This may allow the gas from low pressure line 4154 to travel to venting system 4172
via condoit 4164 and third line 4156 where the gas may vent out of drive system 4150, It
should be appreciated that fluid source 4350 may be configured to contain enough
pressurized fluid so that release of the pressurized gas may actuate both movement of
container 4370 relative to the housing of auto~-injector 4100 and movement of piston 4378
relative to cavity 4376, In some instances, fluid source 4350 may contain excess pressurized
gas, 1.¢., more fluid than is necessary to complete delivery of medicament 20 from container
4370. Release of the pressurized fluid from withio drive system 4150 may allow for the
movement of one or more components of needle mechanism 4200 (e.g., activator 4230,
shuttie actuator 4260, indicator slide 4270, etc.} to imihate retraction of needle 4286 (FIG.
133) back mto auto~-irgector 4100,

[0325] Referring now to FIG. 103, and as secn in further detail n FIGS. 119A-119B,
carrier 4210 may inclode a first flange 4211 with a ledge 4214 extending laterally outwards
from first flange 4211 at a first end of carrier 4210, Carrier 4210 may mclude a second flange
4212 with a patr of legs 42124, 42128 extending laterally owtwards from second flange 4216
at a second end of carrier 4210 in a divection opposite of the first end of carrier 4210, First
flange 4211 may extend parallel to transverse axis 14, and ledge 4214 may extend parallel to
longitudinal axis 10, such that first flange 4211 and ledge 4214 may be transverse relative to
one another. In the erabodiment, first flange 4211 and ledge 4214 may form a 90 degree
Junction relative to one another. First flange 4211 may include a first slot opening 4213 that
is sized, shaped, and/or otherwise to receive at least a portion of fluid conduit 4280, and a
second slot operung 4215 that is sized, shaped, and/or otherwise configured to receive at least
a portion of sterile connector 4290, Slot openings 4213, 4215 may allow camier 4210 to
receive fluid condwt 4280 and sterile connector 4290 in a preassembled state of auto-injector
4100,

[0326] Fust flange 4211 may include a first opening 4217 positioned adjacent to first
slot opening 4213, and second flange 4216 may mclude a second opening 4218 positioned in
longitudmal alignment with first opening 4217 along the longitudinal axis 10, First flange
4211 may be configured to receive at feast a portion of activator 4230 through first opening
4217, and second flange 4216 may be configured to receive at least another portion of
activator 4230 through second opening 4218, thereby coupling activator 4236 to carrier 4210
when needle mechanism 4200 is in an assombled state, as seen in FIG. 105A. As described

herein, activator 4230 may be configured to move relative to carrier 4210 upon activation of
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auto-ijector 4100, such as n response to movement of button 4230 into engagement with
activator 4234,

[0327] As best seen in FIGS. 119A-119B. carrier 210 may further include the pair of
legs 4212A, 42128 extending paraliel to longitudinal axis 10. A first leg 4212A may be
sized, shaped, and/or otherwise configured to receive a resilient member 4269 {¢.g., a spring),
such as, for example, about an exterior of first leg 4212A (sec FIG. 105B). In the example,
first log 4212 A may be sized. shaped, and/or otherwise configured as a mandrel assembly that
extends through and supports resiliont mermber 4269, As descrbed further herein, first leg
4212 A may be configured to extend into at least a portion of shuttle actuator 4260, such as
between a pair of guide flanges 4224 of shuttle actuator 4260, with resilient member 4269
disposed about first leg 4212A. Restlient member 4269 may be configured to move shuttie
actuator 4260 by pushing against the pair of guide flanges 4224 upon expansion. Second leg
42128 may be sized, shaped, and/or otherwise configured to at least partially define a travel
path for shuttle actuator 4260, along which shutile actuator 4260 may be configured to move
{c.g., trapslate) within the housing of auto-tmjector 4100, Second leg 42128 may be
configured to ahign shuttle actuator 4260 with carrier 4210, thereby coupling shuttle actuator
4260 to carrier 4210 when needle mechanism 4200 is i the assembled state.

{03281 Carrier 4210 may include one or more features {¢.g., walls, slots, cavities,
platforms, ¢tc.) positioned between first flange 4211 and second flange 4216 for engaging
one or more of components of needle mechamsm 4200, such as driver 4240 (FIGS, 124-126)
and button 4250 (FIGS. 127-129). For example, carrier 4210 may include a rail 4222 that is
sized, shaped, and/or otherwise configured to mate with a slot of driver 4240, Rail 4222 may
be configured to guide, stabilize, and control movement of driver 4240 relative to carrer
4210. It 1s noted that carrier 4210 and driver 4240 of the present disclosure are not limited to
any specific combination of teatures, such that, for example, driver 4240 may include a rail
configured to be received within a corresponding shot of carrier 4210, Carrier 4210 may
mnchude an impediment defined by a pair of protrusions 4220 with an mitermediate gap formed
i between the pair of protrusions 4220, Protrusions 4220 may be positioned along an interior
surface of first flange 4211, and may be configured to securely couple carrier 4210 to button
4250 by engaging a fastening mechanisi 4254 of button 4250 (FIG. 127).

103297 For example, fastening mechanism 4254 may include a tab and/or a hook that
is received between the pair of protrusions 4220 {e.g., within the gap defined by protrusions

4220} when button 4230 1s in a first (unactuated) position {(sec FIG. 109}, In other words,
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fastening mechanism 4254 may be locked between the pair of protrusions 4220 when button
4250 15 1 the first (unactuated) position and/or extended state relative to carrier 4210,
Fastening mechanism 4254 mayv be configured to exit the gap between the pair of protrusions
4220 when bution 4250 1s moved towards a second {actuated) position (see FIG. 110). In this
stance, fastening mechanism 4234 may remain engaged by at least a botiormmost protrusion
4220 of the pair of protrusions 4220, thereby maintaining button 4250 in the second
{actuated) position. In this instance, fastening mechanism 4254 and the bottommaost
protrusion 4220 may be collectively configured to lockout and inhibit further movement of
button 4250, such as back towards the first (unactuated) position, thereby maintaining button
4250 1n a depressed state relative to carrier 4210, In some embodiments, fastening
mechanism 4254 may be configured to balance button 4250 relative to carner 4210,

[0330] As best scen in FIG. 119B, carnier 4210 may include a pair of ledges 42234,
4223B along a sidewall of carrier 4210 that are offsct from one another by a distance. The
pair of ledges 4223A, 42238 may be positioned along the sidewall of carrier 4210 that
ncludes an impediment 4225, The pair of ledges 42234, 42238 may be configured to guide
the translation of activator 4230 in response to the resilient member 4239 expanding or being
compressed, as described below.

{03311 Referring to FIGS. 103 and 121, carrier 210 may mclude a post 4219
positioned between first flange 4211 and second flange 4216, In the example, post 4219 may
extend m a direction paralle] to each of first flange 4211 and second flange 4216, such as
parallel to the lateral axis 12, Post 4219 may be sized, shaped, and/or otherwise configured to
receive a gear 4229 of needle mechanism 4200 (see FIG. 135). Gear 4229 may be configured
to rotate relative to post 4219 in response to movement of one or more features of needle
mechanism 4200 {e.g., driver 4240, button 4250, shuttie actuator 4260, and more}. As
descnbed in further detail herein, gear 4229 may provide selective deplovment and retraction
of fhud conduit 4280 (FIG. 133} from the housing of auto-mmjector 4100,

{03321 As seen m FIG. 123, gear 4229 may include a double-spur gear having a first
gear portion 4229A and a second gear portion 42298, each of which mchide a phurality of
teeth disposed about an outer circumference of the respective gear portion. It should be
appreciated that a pitch ratio of the plurality of teeth on each of first gear portion 4229A and
second gear portion 42298 may vary relative to one another. In the embodiment, first gear
portion 4229A and second gear portion 42298 may have a generally circular shape, with first

gear portion 42294 having a smaller outer diameter than second gear portion 42298, or
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altemnatively first gear portion 4229A may have a larger outer diameter than the second gear
portion 4229B. In this instance, first gear portion 4229A may have a first gear ratio that is
different {o.g.. smaller} than a second gear ratio of second gear portion 42298,

{03331 First gear portion 4229A may abut second gear pottion 42298, and the two
gear portions 42294, 42298 may rotate about a same axis. Tt should be appreciated that gear
4229 may be configured to mesh and interact with muitiple components of needle mechanism
4200. For example, first gear portion 4229A may be configured and operable to interact with
adover 4240 {sce FIGS. 124-126) of needle mechanism 4200, and sccond gear portion
42298 may be configured and operable to interact with shutile actuator 4260 (see FIGS. 130-
132). In the example, shuttle actuator 4260 and dniver 4240 may be configured to move
different distances relative to one another, during the same rotation of gear 4229, due to a
difference in size and/or pitch ratio of the two gear portions 4229A, 42298, Gear 4229 may
further include an opening 4229C extending through each of the gear portions 42294, 42298
for receiving post 4219 of cardcr 4210 thercthrough.

{0334} Referring to FIGS. 103 and 122, activator 4230 may include a central body
4232 disposed between a between a first end 4231 and a second end 4233 that 1s positione
opposite of first end 4231 In the example, sccond end 4233 may have a cross-sectional
profile that 1s relatively greater than central body 4232 and first end 4231, and central body
4232 may have a cross-sectional profie that is relatively greater than first end 4231, Inthe
example, cach of central body 4232, first end 4231, and second end 4233 may generally have
a cylindrical and/or elongated profile. Activator 4230 may have a longitudinal length defined
between opposimg terounal ends 4234, 4238 of first ond 4231 and second end 4233, Activator
4230 may nclude a flange 4235 extending radially outwards from second end 4233, and one
or more sphines 4236 extending radially outwards from first end 4231, In the example,
activator 4230 may include a plurality of splines 4236 disposed about an exterior surface of
first end 4231, As described heremn, activator 4230 may include a keved arrangement with
carrier 4210, with the keved arrangement configured and operable o control a longitudinal
movement of one or more components of awto-injector 4100, The keyed arrangement
between activator 4230 and camrier 4210 may be at least partially defined by the plurality of
splines 4236,

{03357 In some embodiments, splines 4236 may include, but are not Hmited to, tabs,
protrusions, grooves, projections, raised surfaces, and/or various other smtable features

disposed along the exterior surface of fust end 4231 for defining a keved configuration for
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activator 4236 interfacing with carrier 4210, The plurality of splines 4236 may be configured
to couple with one or more features on first flange 4211 for securely coupling activator 4230
to carrier 4210. For example, the plurality of splines 4236 may be sized, shaped. and/or
otherwise configured to mate with a plurality of corresponding detents 4217A disposed about
first opening 4217, In instances where splines 4236 may be aligned with detents 42174,
activator 4230 may be in 3 fixed and/or locked state relative to carrier 4210. The plurality of
sphines 4236 may be further sized, shaped. and/or otherwise configured to extend through a
plurality of corresponding slots 42178 formed on first opening 4217 (sce FIGS. 108B-108C)
for decoupling activator 4230 from first flange 4211, Stated differently, first opening 4217
may be at least partially defined by the plurality of slots 4217B, which are configured to
recetve a corresponding sphine 4236 of the plurality of splines 4236 when aligned therewith.
In instances where splines 4236 may be misaligned with detents 4217A and aligned with slots
4217E, activator 4230 may be in 3 movable and/or unlocked state relative to carrier 4210. In
comjunction with the plurality of splines 4236, the keved arrangement between activator 4230
and carricr 4210 may be at feast partially defined by the plurality of detents 4217A and the
plurality of slots 4217B.

10336} As seen in FIGS. 108C-108D, at least one detent 4217A of the phurality of
detents 4217A may be disposed between an adjacent pair of slots 42178 of the plurality of
slots 42178, Each of the detents 4217A may be configured to receive a corresponding spline
4236 therein for securely coupling central body 4232 of activator 4230 to first flange 4211 at
a fixed configuration {¢.g., orientation), as scen in FIG, 108C. In this instance, first end 4231
may extend through first opening 4217 and carmer 4210 may be configured to maintan
activator 4230 in the fixed configuration absent an application of force applied thereto, such
as by button 4250, In other words, the plurality of detents 4217A may be configured to inhibit
movement {¢.g. rotation, transiation, ¢te.} of the plurality of splines 4236 upon receipt
therein. As described herein, button 4250 may be configured to move {e.g.. rotate) central
body 4232, thereby causing splines 4236 fo move {¢.g. rotate) out of alignment with detents
42174 and into alignment with slots 42178, as seen in FIG. 108D, thereby allowing first
opering 4217 to receive sphimes 4236 and terminal end 4238 therethrough for decoupling
activator 4236 from first flange 4211 Stated differently, upon aligning sphines 4236 with
slots 4217B, activator 4230 1s no longer maintained at the fixed configuration by carrier 4210

and/or inhibited from moving relative to carrier 4210, Activator 4230 may be configured to
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move 1n a direction away from first flange 4211, thereby causing first end 4231, sphines 4236,
and terminal end 4238 to move out of first opening 4217

[0337] Referring to FIGS. 105A and 106-107, activator 4230 may include a resiliont
roerober 4239 (e .g.. a spring) that is sized, shaped, and/or otherwise configured to extend
about an exterior of central body 4232, For example, resilient member 4239 may be disposed
over contral body 4232 and positioned against second end 4233 at one end of resilient
member 4239 and against an interior surface of first flange 4211 at an opposing end of
resilicnt member 4239, Resilient member 4239 may be configured to transition between a
compressed configuration and an expanded configuration in response to a rotation of
activator 4230, and particalarly the plurality of splines 4236 relative to first opening 4217, as
caused by an actuation of button 4250, In the example, resthient member 4239 may be
compressed in a longitudinal direction parallel to longitudinal axis 10 (see FIG. 103) between
second end 4233 and first flange 4211 when in an energy-storing state, as scen in FIG. 109,
With restlient member 4239 in the energy-storing state (¢.g., a compressed configuration),
central body 4232 may be postitoned in a furst location in which first end 4231 s received
through first operung 4217 and sphines 4236 are engaged with detents 4217A and misaligned
with slots 42178,

{03381 Resilient member 4239 may be movable to an encrgy-released state {e.g., an
expanded configuration), in which central body 4232 1s moved towards a second location that
is different than the first location (see FIG. 110}, upon movement {e.g., rotation} of activator

4230, and particulatly the plurality of splines 4236 relative to first opening 4217 In this

become aligned with the plurality of slots 42178, such that the plurality of splines 4236 may
be received through slots 42178 upon the explanation of resilient member 4239 With the
plorality of splines 4236 and terminal end 4238 no longer inhibited from moving relative to
first flange 4211 due to an cngagement between the plurality of splines 4236 and the plurality
of detents 4217A, resilient member 4239 may be configured to apply a force onto central
body 4232 and against first flange 4211, thereby causing activator 4230 to move relative o
carrier 4210 and away from first flange 4211, As resilient member 4239 pushes central body
4232 away from first flange 4211, the plurality of splines 4236 may extend through the
plorality of slots 42178 and terminal end 4238 may extend through first opening 4217 until
the plurality of splines 4236 and terminal end 4238 are positioned on an opposite {interior}

side of first flange 4211, as seen i FIG. 110,
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{0339 As seen in FIGS. 109-110, activator 4230 may be n contact with fluid source
4350, and particularly second end 4233 may abut against fluid source 4356 along terminal
end 4234 Accordingly, activator 4230 may be configured to move fluid source 4350
response to resilient member 4239 moving from the energy-storing state {¢.g., the
compressed configuration) to the energy-released state {e.g., the expanded configuration).
Stated differently, terminal end 4234 may push against fluid source 4330, thereby causing
fluid source 4330 to move relatively away from second flange 4216 of carrier 4210 and
towards valve assembly 4300, in response to buiton 4250 moving from the first (unactuated)
posttion towards the second {actuated) position to release resilient member 4239 from the
expanded configuration towards the expanded configuration. Fhad source 4350 may be
activated, picreed, and/or opened in response to interacting with valve assembly 4300,
thereby releasing the pressunzed medium stored in fluid source 4330 mnto valve assembly
4300, It should be appreciated that activator 4230 may be held in the first position by carrier
4210, prior to button 4250 moving from the first position towards the second position, duc to
the interaction of the plurality of splines 4236 on first end 4231 with the corresponding
plurality of detents 4217 A on first flange 4211, As such, carrier 4210 may be configured to
prevent horizontal movement of activator 4230 from the first position towards the second
position prior to activation of auto-injector 4100 by button 4250,

{03401 Referring to FIGS. 103 and 127-129, button 4250 may be a depressible
actuator having a body 4251, a stop tab 4252 (e.g., an impediment), a boss 4253, a fastening
mechanism 4254, a first leg 4256, and a second leg 4258, Body 4231 may include a top
surface defining a contact intertace for actuating button 4250, Stop tab 4252 may extend
outwardly from a first side of body 4251, and fastening mechanism 4254 may extend
cutwardly from a second side of body 4251 that 1s opposite of stop tab 4252, Stop tab 4252
may include one or more ridges and/or protrusions extending outwardly therefrom. The one
o1 more ridges of stop tab 4252 may abut agamst at least a portion of shuttle actuator 4260 to
inhibit movement of shuttle actuator 4260 relative to carrier 4210 prior to actuation of button
4250, The one or more protrusions of stop tab 4252 may block or otherwise impede
movement of indicator slide 4270.

{03417 For example, as best seen in FIG. 107, stop tab 4252 may include at least one
protrusion 4252A extending outwardly from body 4251 and at least one ridge 42528 defining
a terminal end of stop tab 4252 opposite of body 4251 In other embodiments, stop tab 4252

may wnclude additional and/or fower ridges and/or protrusions along various other sides of
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stop tab 4252 without departing from a scope of this disclosure. Tn some embodiments, and as
described i further detail herein, protrusion 4252 A may be omtted from stop tab 4252 and
top cover 4118 may mclude a stop tab 4119, as seen in FIG. 104, Fastening mechanism 4254
may wnclude a flexible hook or clasp for engaging the pair of protrusions 4220 of carnier
4210, As described in detail herein, fastening mechanism 4234 may be configured to position
button 4250 at the first (unactuated) position relative to carrier 4210 prior to actuation, and
maintain button 4250 at the second {actuated) position after actuation, in response to
mieracting with one or more of the pair of protrusions 4220,

[0342] As best seen in FIGS. 128-129, button 4250 may include a protrusion 4255
along a bottom surface of body 4251, Protrusion 42535 may be configured to engage a
resilient member 4249 (see FIG. 103) disposed within carrier 4210, Resilicot member 4249
may nclude a spring that is configured to apply a resistive force against button 4250 to
generaie a tactile feedback against body 4251 when a user actaates batton 4250, In other
embodiments, resilient member 4249 mav be omitted entirely such that button 4250 may
exclude protrusion 4253, First log 4256 and second leg 2438 may oxtend ontwardly {e.g.,
downwardlv) from body 4251, and first leg 4256 may have a longitudinal length that is
greater than second leg 4258, First leg 4256 may include a ramp 4259 positioned along an
exterior sarface of first leg 4256, which may be configured to engage at least a portion of
carrier 4210 upon actuation of button 4250, Second leg 4258 may extend owwardly (e.g..
downward) from body 4251 along a side of button 4250 that 1s adjacent to fastening
mechanism 4254, Secound leg 4258 may be configured to engage at least a portion of camier
4210 upon actuation of bution 4230, Boss 4253 of button 4230 may extend outwardly {e.g.,
downward) from body 4251 along a side of button 4250 that 1s opposite of second leg 4258,
Boss 4253 may be sized, shaped, and/or otherwise configured {o interact with activator 4230
upon actuation of button 4250, such as to cause movement {¢.g., rotation} of activator 4230,

{03431 As seen m FIG. 108A, boss 4253 mayv be positioned adjacent to and/or against
flange 4235 of activator 4230 when button 4250 is in the first (unactuated) position. In this
mstance, movement of button 42350 towards the second {(actuated) position may cause boss
4253 to abut against thange 4235, thereby causing a corresponding movement of activator
4230. For example, referring now to FI(. 1088, button 4250 may be configured to move
activator 4230 in response to boss 4233 pushing against flange 4235, thereby causing second
end 4233 to rotate relative to carrer 4210, With second end 4233 forming an integral body

with central body 4232 and first end 4231, rotation of second end 4233 causes a simultancous
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rotation of central body 4232 and first end 4231 relative 1o carrier 4210, As described above,
movement {¢.g., rotation} of first end 4231 relative to first flange 4211 may cause the
plarality of splines 4236 to move cut of alignment with the plurality of detents 4217A and
oto aligiaent with the plurality of slots 42178. fu this instance, with splines 4236 no longer
in engagement with detents 4217A, terminal end 4238 may no longer be constrained to the
fixed position relative to first flange 4211, In response to splines 4236 disengaging detents
4217A, a force applied to central body 4232 by resilient member 4239, in a direction away
from first flange 4211, may move splines 4236 and termoinal end 4238 of first end 4231
through first opening 4217, as scen in FIG. 110, As such, activator 4230 may be configured
to move towards second flange 4216 and through second opening 4218 to push terminal end
4234 against fluid source 4350 to mitiate delivery of the pressurized fhuid stored 1o fluid
source 4350 to valve assembly 4300

{03447 Referring back to FIG. 103, container 4370 may be prevented from
cstablishing fluid connection with fluid conduit 4280 by stop tab 4252 oxtending from button
4250 that may be configured to engage shuttle actuator 4269, which is coupled to container
4370. For example, ridge 42528 may be positioned in 2 movement path of shuttle actuator
4260 when batton 4250 13 in the first {unactuated} position, thereby preventing horizontal
movement of shuttle actuator 4260, and container 4370 coupled to shuttle actuator 4260, in a
direction towards stertle connector 4290 and fluid conduit 4280, Protrusion 4252A may be
configured to engage mdicator slide 4270 to obstruct movement of indicator shde 4270 in the
same direction.

{03457 In other esbodiments, as seen in FIG. 104, stop tab 4232 may omit protrusion
4252 A entirely, and top {outer) cover 4118 of anto-ijector 4100 may include stop tab 4119
{e.g., an impediment) for obstructing movement of indicator shide 4270 in the direction
towards sterile connector 4290, Stop tab 4119 may extend radially inwards from an interior
surface of top cover 4118 in a dircction parallel to transverse axis 14, and may be positioned
along top cover 4118 at a location that aligns with a first end of indicator slide 4270, In other
words, stop tab 4119 may extend vertically within auto-injector 4100, Accordingly, stop tab

-
i
i

4119 may be configured to engage and/or abut indicator shide 4270 to obstruct movement of
mdicator shide 4270 mn a direction parallel to longritudinal axis 10 {e.g., towards sterile
connector 4290}, Stop tab 4119 may be sized and/or shaped to abut against body 4274 when
button 4250 1s in the first (unactuated) position and m the second {actuated) position. Stop tab

4119 may be configured to hold mdicator slide 4270 m a fixed position such that indicator
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slide 4270 may be mated and/or coupled to shuttle actuator 4260 after fluid released from
fluid source 4350 drives container 4370 {and shuttle actuator 4260) in the honzontal direction
towards sterile connector 4290. It should be appreciated that, 1o further embodiments, auto-
njector 4100 may include cach of protrusion 4252 A on stop tab 4252 and stop tab 4119 on
top cover 4118,

10346} In this state, prior to actuation of auto-injector 4100, indicator slide 4270 may
be in a first position relative to shuttle actuator 4260. In embodiments where a housing of
auto~-tjector 4100 mcludes a window for visualizing needle mechanism 4200, a user may
wdentify a relative state of auto-injector 4100 through the window based on visualizing the
first position of indicator slide 4270, As described in detail herein, in some embodiments,
mdicator slide 4270 may include a grapbical mterface on a body 4274 of indicator slide 4270
that may be configured to indicate the relative position of indicator shide 4270 and/or a state
of auto-injector 4100, Furthermore, the first posttion of indicator slide 4270 may be visually
mdicated to a user based on a graphical display and/or interface (e.g., a sticker, a color, otc.)
positioned on shuttle actuator 4260, which may be visible from outside of auto-tnjector 4100
through both the window on the outer surface of auto-injector 4100 and a window 4278 of
mndicator slide 4270,

{03471 Prior to actuation of anto-injector 4100, as seen in FIG. 105A, aleg 4272 of
mdicator shide 427¢ may be posttioned adjacent to, but disengaged from, fastening
mechanism 4263 of shuttle actuator 4260. As described herein, shuttle actuator 4260 may
mitially be uncoupled from indicator slide 4270, and may become coupled to indicator shide
4270 such that shuttle actuator 4260 and mdicator shide 4270 may be configured to move
together within the housing of auto-injector 4100 wpon connection with one another. Auto-
mjector 4100 may mnclude a peel tab 4140 that s removably coupled to bottom cover 4110
{sec FIG. 101} to expose one or more openings along a (bottom} tissue-engaging surface of
hottom cover 4110, and to allow button 4250 to be depressed. Button 4250 may be actuated
by applyving a downward force onto body 4251, thereby moving button 4250 from the first
{unactuated) position towards the second {actuated) position. Prior to activation of auto-
mjector 4100, movement of shuttle actuator 4260 relative to cartier 4210 may be inhibited
due to stop tab 4252 abutting against a portion of shuttle actuator 4260, Accordingly, moving
button 4250 towards the second posttion may disengage stop tab 4252 from shuttle actaator
4260, thereby permitting movement of shuttle actuator 4260 relative to {¢.g., horizontally

towards) carrier 4210, In embodiments in which top cover 4118 includes stop tab 4119 in
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engagement with indicator slide 4270 {see FIG. 104), movement of indicator shde 4270
towards sterile connector 4290 may be mitially inhibited as shuttle actuator 4260 moves away
from carrier 4210 upon mitial actuation of button 4250.

10348] Refemmng to FIGS. 109-110, upon moving button 4230 towards the second
position o rotate activator 4230, resilient member 4239 may be configured to automatically
move from the first encrgy-storing state (FIG. 109) towards the first encrgy-released state
(FIG. 110} in which resilient member 4239 expands. In this instance, resilient member 4239
may be configured to push activator 4230 away from first flange 4211 and towards fluid
source 4350, Carrier 4210 may include a guide face 4221 that 13 sized, shaped, and/or
otherwise configured to at least partially receive fhud source 4350 therem. Guide face 4221
may be further configured to direct and/or guide movement of fluid source 4350 towards
valve assembly 4300 in response to resilient member 4239 pushing activator 4230 towards
fluid source 4350. In other words, a release of energy from resilient member 4239 may be
configured to move activator 4230, and particularly second end 4233, horizongally from a
first lateral position (FIG. 109} towards a second lateral position (FIG. 110) to cause
movement of flid source 4350 within auto-injector 4100 and into thud commumcation with
valve assembly 4300,

{03491 Additionally, activator 4230 may be configured to activate fluid source 4350
by, for example, directly contacting a portion of fluid source 4350 with termmal end 4234 for
releasing the pressurized fluid stored therein. For example, activator 4230 may contact, abut,
and/or and move a valve stem of fluid source 4350 into an open configuration, to enable the
flow of fluid {c.g., gas) from fhud source 4350, In other examples, the valve stem of fluid
source 4350 may be positioned within or adjacent to valve assembly 4300 and 1n a stationary
state, such that activator 4230 may be configured to push against the valve stem to thereby
move fluid source 4350 to the open configuration. In some embodiments, a feedback (e .,
tactile, audible, ctc.) may be generated by needle mechanism 4200 in response to activator
4230 contacting fhud source 4350, 1o indicate mitiation of a dose delivery sequence of auto-
mjector 4100 to a user.

{0350} Retferring 1o FIGS. 105A-105B, resilient member 4269 of needle mechanism
4200 may be disposed about first leg 4212 A of carrier 4210 and compressed between second
flange 4216 and shuttle actuator 4260, and particularly against the pair of guide flanges 4224,
Resilient member 4269 may be configured to move shuttle actuator 4260 horizontally from a

first position towards a second position upon expansion in response 1o the release of
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pressurized fluid by fluid source 4350, As seen n FIG. 111A, shuttle actuator 4260 may be
configured to translate horizontally as resilient member 4269 expands due to the contact
between resilient member 4269 and guide flanges 4224, Shuttle actuator 4260 may be
coutigured to move from the second position towards a third position, causing resilient
member 4269 to compress, in response to the pressunzed fluid released by fluid source 4330.
Thus, when shuttle actuator 4260 moves in the horizontal direction from a first state towards
a sccond state, shuttle actuator 4260 may be configured to compress resilient member 4269 in
the same horizontal direction as seen in FIG. 1118, Stated differcontly, once the pressurized
fluid 1s release from fluid source 4350, the released energy from the pressurized fluid may be
operable to act on container 4370 (see FIG. 101} in a horizontal direction that is opposite of
resiliont mernber 4269 during its imtial expansion to the energy-released state.

[0351] The released energy may be configured to push contamer 4370, and shuttle
actuator 4260 coupled to container 4370, in the opposite horizontal direction, thereby
compressing resilient member 4269, It should be understood that this movement of the
comaponents of needle mechanism 4200 in the oppostie horizontal direction ray be operable
to establish fluid communication between container 4370 and fluid conduit 4280. For
example, fluid commanication may be established when container 4370 moves onto a
stationary, second end (needie) 4288 of fhuid conduit 4280 (see FIG. 102B), thereby forcing
needie 4288 through stopper 4380 of comtainer 4370, Sull further, this same opposiie
horizontal movement of the components of needle mechanism 4200 may be configured to
drive mjection of a first end {needle} 4286 of fluid conduit 4280 {sce FIG. 133) out of avto-
mjector 4100 and 1nto a paticot.

{03527 Refeming to FIG. 1118, movement of shuttle actuator 4260 in the second
horizontal direction causes a rack 4263 of shuttle actuator 4260 to rotate gear 4229 in a first
rotational direction {¢.g.. clockwise), which forces driver 4240 m the downward vertical
direction {necdle mnjection) via contact between gear 4229 and a rack 4246 of driver 4240, As
described above, gear 4229 may include two gear portions 42294, 42298 of varving sizes
such that cach body portion may have a different pitch ratio {(see FIG. 123). For example.
gear 4229 may have a 4:3 pitch ratio difference between the two gear portions 42294,
4229B, and the gear portions 42294, 4229B may have a different diameter relative to one
another, such that gear 4229 mayv move shattle actuator 4260 along a first distance {e.g.,
ranging from about 1 mm to 6 mum) while sinwltancously moving driver 4240 along a second

distance {¢.g.. ranging from about 6 mm to 10 nun) that 1s different {¢.g., greater) than the
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first distance. For example, 6 mm of travel of shuttle actuator 4260 may correspond to & mm
of travel for driver 4240,

{03531 b 1s further noted that the one or more gears and/or gear portions of the
present disclosure are not luaited to a specific piich, diameter, length, and/or combination
thereof. The gears and gear portions can be adjustable and may be modified to accommodate
any patient needle insertion depth. As deseribed above, once container 4370 is in fluid
communication with fluid conduit 4280, and first end 4282 of fluid conduit 4280 is deploved
o a patient (FIG. 111B), further release of energy (0 g, pressurized fluid) from fluid source
4350 may be operable to move piston 4378 through container 4370, thereby expelling
medicament 20 into the patient {sce FIG. 102C).

103541 In some embodiments, a feedback (¢ g., tactile, audible, etc.) may be generated
by needle mechanism 4200 v response to shuttle actuator 4260 contacting one or more
components of needle mechanism 4200 {c.g., gear 4229, resiliont member 4269, eic.} to
indicate delivery of a dose to the user. With button 4250 having been moved towards the
second position (FIG. 1190} to tnitiate the dose delivery sequence described above, stop tab
4252 may be positioned along a new plane that is relatively lower than when button 4250 was
in the first position (FIG. 109}, Accordingly, stop tab 4252 may now engage one or more of
shuttle actuator 4260 and/or indicator slide 4270 as they move horizontally toward button
4256, In this state, leg 4272 may move toward, and cngage, fastening mechanism 4263 (see
FIG. 105A) such that shuttle actuator 4260 may become coupled to indicator slide 4270, In
this instance, shuttle actuator 4260 and indicator slide 4270 may be configured to move
together in response to shuttle actuator 4260 and indicator slide 270 being coupled to one
another. In particular, stop tab 4252 (and/or stop tab 4119} may maintain the honzontal
position of indicator shide 4270 (preventing indicator slide 4270 from moving toward sterife
conngctor 4290} while shuttle actuator 4260 moves frony its first state to its second state,
atllowing shuttle actuator 4260 to mierlock with indicator shde 4270,

[0355] As seen n FIG. 103 and described above, protrusion 42524 on stop tab 4252
may abut against dicator slide 4270 while ridge 42528 of stop tab 4232 contacts shuttle
actuator 4260. Protrusion 4252A roay extend paraliel to transverse axis 14 and ridge 42528
may extend parallel to longitudinal axis 10, such that protrusion 42524 1s arranged
perpendicular relative to ridge 2528, Upon actuation of button 4250, protrusion 4252A may
maintain contact with indicator slide 4270, preventing movement of indicator slide 4270 in

the hornzontal divection towards stertle connector 42940, even after shuttle actuator 4260 has
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disengaged ndge 42628 It should be appreciated that protrusion 4252 A may have a length
sufficient to maintain contact with indicator slide 4270 after movement of button 4250 from
the first {unactuated) position towards the second (actuated} position. In other embodiments,
as seen 10 FIG. 104 and described above, stop tab 4119 may maintain contact with mdicator
slide 4270 in lieu of and/or in addition to protrusion 4252A.

[10356] Therefore, upon acteation of auto-injector 4100, movement of shutile actuator
4260 from its first state to its second state causes a second indicator {positioned on the
surface of shuttle actuator 4260), to be visible through the window of the housing of auto-
mjector 4100 and through window 4278, For example, shuttle actuator 4260 may include a
second platform 42668 ncleding the second indicator thercon. In this mstance, the window
may align with a portion of body 4274 and/or window 4278 of indicator shide 4270, which
may thereby reveal a portion of second platform 42668 (containing the second mndicator)
disposed underneath body 4274, As described herein, second platform 42668 may mclude
one or more graphical interfaces (.., color, text, marking, ctc ) indicative of a state of auto-
mjector 4100 when viewable by a user through window 4278. The first and second mdicators
on second platform 42668 may have different charactenistics and/or attributes, such as but
not fimited to, color and/or patterned pieces of material, stickers, etching, or other suitable
mechanism for providing different visual cues to the user.

10357] Upon completing delivery of the medicament 20 when piston 4378 bottorns
out at second end 4374 of contamner 4370, the pressure acting on container 4370 may be
reduced and/or eliminated. For example, venting system 4172 (FIG. 102C) may release a
pressure generated within valve asserbly 4300 upon delivering the medicament 20 through
fluid conduit 4280. The absence of a fluid force acting on container 4370 allows resilient
member 4269 to move from its second energy-storing state and/or compressed configaration
(F1G. 111B) to its second cnergy-released state and/or expanded state (FIG. 111C). This
expansion or movement of resilient member 4269 may drive shuttle actuator 4260 11 a second
horizontal direction. The movement of shuttle actuator 4260 horizontally causes rack 4265 to
drive gear 4229 in a second rotational direction {e.g.. counter-clockwise) that is opposite of
the first rotational direction. This opposing rotation retracts needle 4286 out of the patient and
wito auto-injector 4100 by forcing driver 4240 n the upward vertical direction, as seen in
FIG. 1110

{03581 With shuttle actuator 4260 moved honizontally by the expansion of resilient

member 4269, indicator slide 4270 may sinularly move with shuttle actuator 4260,
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Accordingly, indicator shde 4270 may move towards a third position, viewable through the
window of the housing of auto-injector 4100 to ndicate a final state of anto-injector 4100, In
some embodiments, a feedback {e.g.. tactile, audible, etc.) may be gencrated by needle
roechanism 4200 in response to resilient member 4269 expanding and/or driver 4240 moving
vertically to retract fluid conduit 4280 into the housing of auto~injector 4100, thereby
mdicating completion of the dose delivery to the user. In some embodiments, driver 4240
may contact a surface of carrier 4210 or a top interior surtace of the housing of auto-injector
4100 {e.g., top cover 4118), thereby generating a feedback {o.g. tactile, audible) indicating
completion of the delivery. In other embodiments, activator 4230 and/or shuttle actuator 4260
may contact one or more components and/or sarfaces within auto~-injector 4100 to generate a
corresponding feedback when the dose s delivered to the user, such as with the force bemg
provided by the second or subsequent expansion of resilient member 4269 after dose
delivery. This movement of the indicator slide 4270 with shuttle actuator 4260 may be
configured to move window 4278 out of alignment with the window on the exterior of the
auto~-tgector 4100, Tostead, a surface of indicator slide 4270 containing a third indicator, that
1s cdifferent than the first and second indicators, may now be visible through the exterior
window of auto-injector 4100,

{03591 Referring back to FIG. 101 and as described above, auto-injector 4100 may
mclude peel tab 4140 coupled to botiom cover 4110, Pecl tab 4140 may melude a first end
4142 positioned at least partially beneath, and extending through one or more openings in
bottom cover 41190, Peel tab 4140 may include a second end 4144 extending outwardly from
an end of bottom cover 4110 at various suitable lengths, shapes, sizes, and/or configurations.
Second end 4144 may be selectively graspable by a user to remove peel tab 4140 from
bottom cover 4110, It should be appreciated that peel tab 4140 may be configured to enclose
the one or more openings along bottom cover 4110 when coupled thercto. Peel tab 4140 may
be configured to prevent the depression of bution 4230 when pecl tab 4140 is coupled to
auto-mjector 4100,

{0360} First end 4142 may include a pair of tabs 4146 and a clasp 4148 extending
through bottom cover 4110 and into the interior of auto-injector 4100 when peel tab 4140 15
coupled to bottom cover 4110, Peel tab 4140 mayv be disposed on at least a portion of the
exterior (tissue-engaging} sorface of bottom cover 4110, As best seen tn FIG. 112, the pair of
tabs 4146 may include vertical stops and/or projections extending outwardly {e.g . upward}

from an interior surface of first end 4142, As described in detail herein, the pair of tabs 4146
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may be configured fo form an impediment that obstructs actuation {e.g., vertical translation}
of button 4250 until removal of peel tab 4140 from bottom cover 4110 (see FIGS. 114-118).
Inn the embodiment. the pair of tabs 4146 may have varying sizes {e.g., length, height, width)
relative to one another, corresponding to a height of a portion of button 4250 (c.g.. first leg
4256, second leg 4258} that the tab 4146 will be aligned with when peel tab 4140 1s coupled
to bottom cover 4110. Clasp 4148 may inclade a hook or other sustable fastening mechanism
capable of securing peel tab 4140 to bottom cover 4110,

[0361] FIG. 113 shows another implementation of a peel tab 41404, which may be
compatible with botiom cover 4110 in a manner substantially similar to that shown and
described above. Peel tab 4140A may include a pair of tabs 4146A extending outward from
first end 4142, and a clasp 4 148 A extendmg outward from a ledge 4149A . Inthe
embodiment, ledge 4149A may be positioned along a plane that is elevated relative to first
end 4142, such that clasp 4148A may located along a different surface than the pair of tabs
4146 A K should be appreciated that a position, size, and arrangement of the tabs 4146,
4146A and clasps 4148, 4148A of peel tabs 4140, 4140A shown and described herein are
merely exemplary, such that various other suitable configurations may be possible without
departing from a scope of this disclosure.

[0362] In the embodiment, as scen in FIGS. 114-115, pecl tab 4140 may be coupled
to bottom cover 4110 and the pair of tabs 4146 may be recetved through bottom cover 4110
and nto a cavity of the housing. At least one of the pair of tabs 4146 may abut a portion of
button 4250, such as fegs 4256, 4258, Particularly, tabs 4146 may abut against a bottom end
of the one or more of legs 4256, 4258 such that the depression of button 4250 may be
prevented until peel tab 4140 1s removed by a user. Accordingly, peel tab 4140 may be
configured to inhibit movement of button 4250 due o tabs 4146 forming an impediment
obstructing a {downward}) vertical travel path of button 4250 untid removal of pecl tab 4140,
Asseen i FIG. 115, clasp 4148 may oxtend 1nto bottom cover 4110 and engage at least an
mtenor surface {and/or feature) of the housing to maintain an attachment between peel tab
4140 and bottorm cover 4110 until a user manually removes peel tab 4140

{0363} In some embodiments, as seen in FIG. 116, button 4250 may include an
extension 4258A at a bottom end of second leg 4258, Extension 4258A may be sized, shaped,
and configured to abut against at least one of the pair of tabs 4146, In this instance, peel tab
4140 may be configured to inhibit movement of button 4230 due to tab 4146 forming an

impedunent obstructing a (downward}) travel path of extension 4238 A, A yser may remove
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peet tab 4140 (¢ g., by applying a downward force onto second end 4144} to separate peel tab
4140 from bottom cover 4110, thereby removing the impediment agamst exiension 4258A
and permitting actuation of button 4250

{03641 In other emboduments, as seen in FIGS. 117-118, actuator may include a hook
42581 at a bottom end of sccond leg 4238, Hook 42588 may be sized, shaped, and
configured to engage at least one of the pair of tabs 4146. Bottom cover 4110 may include a
rib 4111 extending owtwardly (upward) from an inner surface of bottom cover 4110, Rib
4111 may be positioned in vertical alignment with hook 42388, Pecl tab 4140 may be
configured to inhibit movement of button 4250 due to tab 4146 formmung an mpediment
chstructing a (downward} travel path of second leg 4258,

{03651 As seen m FIG. 118, hook 42588 may abut against nib 4111 in response to
applying a downward force onto button 4250, A user may remove peel tab 4140 from bottom
cover 4110, thereby removing the impediment against extension 4258A by tab 4146 and
permitting actuation of button 4250, Upon removal of peel tab 4140, an mclined surface of
rib 4111 may be configured to flexibly deform hook 4258B 1n a radially roward direction
{e.g., toward where tab 4146 was previously positioned prior to removal) to facilitate the
downward vertical movement of button 4250

{03661 FIGS. 120A-1208 depict another exemplary carrier 4210A that may be
substantially similar to carrier 4219, such that carmier 4210A may be configured and operable
sivnilar to carrier 4210 shown and described above 1o FIGS. 119A-119B except for the
differences explicitly noted herein. As such, carrier 4210A may be incorporated in auto-
mjector 4 100 without departing from a scope of this disclosure. In the example, carrier
4210A may mclude one or more reinforcimg ribs 4209 along various surfaces and/or features
of carner 4210A. For example, carrier 4210A may include at least one reinforcing rib 4209
positioned along and/or adjacent to first leg 4212A, second flange 4216, post 4219, etc. In
other examples, additional and/or fewer reinforcing ribs 4209 may be positioned along other
various surtaces and/or features of carrier 4210A without departing from a scope of this
disclosure.

{0367] Each of the one or more reintorcing nibs 4209 may be configured to increase a
load strength of carmer 42104, and particularly of the surface and/or feature of carrierd 210A
that the reinforcimg rib{s) 4209 is positioned on. Accordingly, reinforcing rib 4209 may allow
the corresponding surface and/or feature to carry a greater structural load {e.g., a spring foree,

an jnsertion force, ete.} during use of auto-injector 4100, In some embodiments, the ove or
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more reinforcing ribs 4209 and/or carrier 4210A as a whole may be formed of a partial-glass
£l matenal to further enhance a structural strength of carrier 4210A. In further embodiments,
the one or more reinforcing ribs 4209 may be configured to allow for the ease of moldabidity
of carner 4210A.

{03681 Referring now to FIGS. 124-126, driver 4240 may include a first (bottom) end
4242 and a second {(top) end 4244 defining a longitudinal length of driver 4240. Driver 4240
may include a rack 4246 positioned along at least a portion of one of the sidewalls of driver
4240, Rack 4246 roay include a plurality of tecth, and may extend along a substantial portion
of the longitudinal length of driver 4240 between first end 4242 and second end 4244, Rack
4246 may be configured to engage and mesh with corresponding tecth of gear 4229 (FIG.
123). Drriver 4240 may include one or more slots disposed through a body of driver 4240,
such as slot 4248 that 1s sized and shaped to receive a portion of fhnd conduit 4280,
Accordingly, fluid conduit 4280 may be coupled to driver 4240 at slot 4248 sach that
movement of driver 4240 welative to amto-injoctor 4100 (o.g., vertical translation) may
provide for a corresponding movenment of fluid conduit 4280 {e g, vertical translation).

[0369] Refernng to FIGS. 103 and 130-132, shuitle actuator 4260 may melude a
longitudinal body defined between a first end 4262 and a second end 4264. The longitudimal
body of shuttle actuator 4260 may be generally eylindrical, and sized to at least partially
recetve comtainer 4370, In some embodiments, shuttle actuator 4260 may have an irregularly-
shaped body, such as semi-circular {e.g., C-shaped). In this mstance, at least a portion of
container 4370 may be exposed from underneath shuttle actuator 4260 when received
between first end 4262 and second end 4264 {c.g., to facilitate visualization of container 4370
from undemeath shuttle actuator 4260 through a housing of auto-injector 4100). As described
further herein, shuttle actuator 4260 may be coupled to container 4370, with first end 4262
sized and shaped to recetve first end 4372, and second end 4264 sized and shaped to receive
second end 4374, Shuttle actuator 4260 may have a longitudinal length that is shorter, equal
10, or longer than container 4370, With shuttle actuator 4260 coupled to container 4370, 1t
should be appreciated that shuttle actuator 4264 and container 4370 may be configured o
maove together and/or simultaneousty within the housing of auto-injector 4 100 during use.

{03701 As best seen 1n FIG. 130, shuttle actuator 4260 may include a first platform
4266A and a second platform 4266B. First platform 4266A may be positioned adjacent to
second end 4264 relative to second platform 42668, and may include a rack 4265 disposed

along a bottors surface of first platform 4266A . As described herein, movement of shuitie
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actuator 4260 may be at least partially driven by movement of activator 4230, such as from

4350. Farther. first platform 4266A may at least partially define a travel path of mdicator
shide 4270 along shuttle actuator 4260, Second platform 42668 may be positioned adjacent to
first end 4262 relative to first platform 42664, and may include one or more rails for
maintainimg indicator slide 4270 on shuttle actuator 4260. Second platform 42668 may be
operable to serve as an indicator by providing a graphical interface to facilitate visualization
of a relative position of shuttle actuator 4260 to a user, which may be indicative of a state of
auto-ijector 4100 during use.

10371} Sceond platform 42668 may mmchude a first rail 4268 A and a second rail
4268B extending along or parallel to longitudinal axis 10 (see FIG. 103). First rail 4268A and
second rail 42688 may be positioned along opposing sides of second platform 42668, such
that rails 4268A, 4268B may define a width of platform 42668, It shoald be appreciated that
the width of platform 42668 may correspond to a size of indicator slide 4270. Each of rails
4268 A, 42688 may include a protrusion and/or overhang portion that is configured to at least
partially extend over indicator slide 4270 for maintaining indicator shde 4270 on second
platform 42668 during use of auto-injector 4100,

{03721 Sull referring to FIG. 130, shuttle actuator 260 may include a recessed channel
42694 along second platform 4266B. Recessed channel 4269A may be positioned adjacent to
second rail 42688, and may extend along or parallel to longitudinal axis 10 (see FIG. 103).
Recessed channel 4269A may be sized and shaped 1o receive at feast a portion of mdicator
shide 4270, such as a fivst edge 4276 of indicator shde 4270, Recessed channel 42694 may be
configured fo mamntain indicator shde 4270 on second platform 42668 durnng use of anto-
mjector 4100. Indicator shde 4270 may incluade the pair of goide flanges 4224 extending
outwardly {¢.g., downwardly} from a bottom surface of platform 4266B. As described in
detatl above, the pair of guide flanges 4224 may be configured to couple indicator slide 4270
to carrier 4210 by extending about first leg 4212A. The pair of guide flanges 4224 may be
configured to facilitate moment of indicator slide 4270 relative to carrier 4210 in response to
resilicnt member 4269 pushing against the pair of guide flanges 4224 upon expansion {se¢
FIG. 103B).

103737 Referring now to FIG. 131, shattle actaator 4260 may inclade a projection
4261 and a fastening mechanism 4263 positioned adjacent to first end 4262, Projection 4261

may be sized and shaped to extend outwardly {e.g., upward) from the longitadival body of
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shuttle actuator 4260, and positioned in alignment with fastening mechanism 4263,
Projection 4261 may be configured to facilitate receipt of mdicator shide 4270 onto shuttle
acteator 4260, and alignment of indicator slide 4270 with second platform 4266B. In the
embodiment, indicator slide 4270 may melude a body 4274 with a first edge 4276 along a
sidewall of body 4274, First edge 4276 may be sized and shaped to be received through first
ratl 4268 A, and projection 4261 may align first edge 4276 with first rail 4268A upon receipt
of indicator slide 4270 onto shuttle actuator 4260. Indicator slide 4270 may include a second
edge 4277 positioned along an opposing sidewall of body 4274 from first edge 4266, Second
edge 4277 mayv be sized and shaped to shde beneath second rail 4268B. In the embodiment,
second edge 4277 may be angled relative to body 4274 sach that sceond edge 4277 extends
along a different plane than first edge 4276,

[0374] As best scen in FIG. 132, sceond edge 4277 may be received within recessed
channel 4269A when mdicator shide 4270 s coupled to shuttle actuator 4260, Fastening
mechanism 4263 may be configured to engage a leg 4272 of indicator shide 4270 to couple
body 4274 to shuttle actuator 4260, Accordingly, the pair of rails 4268 A, 42688 and
fastening ymechamsm 4263 may collectively maintain indicator shide 4270 on shuttle actuator
4260 during use of auto-injector 4100, In some embodiments, indicator slide 4270 may
further include a shelf 42698 positioned adiacent to rail 4268 A and defining a first edge of
second platform 42668, Shelf 42698 may be contigured to cngage at least a portion of
indicator shde 4270 {(e.g., a bottom surface of body 4274} to further couple mdicator shide
4270 to shuttle actuator 4260, particularly during assembly of auto-injector 4100, Shelf
42698, m conjunction with fastening mechanism 4263, may be collectively configured 1o fix
mdicator slide 4270 relative to shuttle actnator 4260 upon receipt. Indicator shide 4270 may
further inclade a window 4278 positioned within body 4274, Window 4278 may facilitate
visualization of a secondary indicator positioned beneath body 4274, such as, for example, a
surface of second platform 42668, As described i detai! above, second platform 42668 may
serve as an ndicator by providing a graphical mterface. Accordingly, window 4278 may
facilitate visualization of second platform 42668 through indicator shide 4270.

{0375 Reterring to FIG. 133, fluid conduit 4280 may be substantially sinular to the
fluid conduit described 1 International PCT Apphication No. PCT/US2020/040729,
published as WO 20217003409, which is mcorporated by reference. In the embodiment, fluid
conduit 4280 may extend from a first end 4282 towards a second end 4284, First end 4282

may nclude needle 4286 that is configured to be injected nto a user. Needle 4286 may
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melade a sharp and/or beveled tip, and mayv extend generally along or parallel to transverse
axis 14. Second end 4284 may include needle 288 (described previously with respect to
FIGS. 102A-102C) that 15 substantially similar to needle 286, but may be positioned within
auto-1njector 4100 to penetrate container 4370 to access medicament 420 to be tyected 1nto
the user. Flind conduit 4280 may mclude an imtermediate section with a first segment 4285
extending along or paraliel to lateral axis 12, a second segment 4287 extending along or
parallel to longitudinal axis 10, and a third segment 4289 extending along or paraliel to lateral
axis 12. First scgment 4285 and third segment 4289 may be joined to one another by second
segment 4287,

[0376] Fhud conduit 4280 may be flexibly deformable along one or more of the ends
4282, 4284 and/or segments 4285, 4287, 4289 of the mtermediate section. In this instance,
fluid conduit 4280 may flex and/or move, such as, for example, when deploving or retracting
needle 4286 relative to a user and/or inserting needle 4288 into contammer 4370. In some
embodiments, fhuid conduit 4280 may include a coil (not shown) that may facilitate flexion of
fluid conduit 4280 and movement of needle 4286 along transverse axis 14 during deployment
and retraction from anto-injector 4100 relative to the user. It should be appreciated that any
suttable shape for the coil may be included, e.g., a serpentine, curved, or other shape that
enables flexion of fluid conduit 4280, The coil, or similar structure, may act as a cantilever
when needle 4286 1s deploved and/or retracted.

{03771 In some examples, fhad condnt 4280 may mclude only metal or a metal alloy.
In other exampies, fluid conduit 4280 may be include any other suitable material, such as,
¢.g., polymers or the like. Needle 4288 and the intermediate sections may define a 22 or 23
Gauge, thin-walled needle, while needle 4286 may be a 27 Gauge needle. In other words,
fluid conduit 4280 may have a varying needle gauge across its length, and in particular,
needle 4286 and needle 4288 may have different needle gauges. Other needle sizes ranging
from, ¢.g., 6 Gauge to 34 Gauge, also may be utilized as appropriate. Fluid conduit 4280 may
reduce the amount of material that contacts the medicament 20, reduce the number of joints,
reduce the number of assembly steps, and/or require less sterihization than conventional
devices.

[0378] Refermng now to FIGS. 134-135, fluid condunt 4280 may be coupled to driver
4240 along first segment 4285, In the embodiment, first segment 4285 may be received
within slot 4248 and coupled to driver 4240. Accordingly, first end 4282, neodle 4286, and

first segment 4283 may be configured to move in response to movement of driver 4240
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relative 1o auto-injector 4100, It should be appreciated that one or more other intermediate
segments of flaid conduit 4280 {¢.g., second segment 4287, third segment 4289) may be
configured to flex, deform, and/or more to accommodate movement of first end 4282, needle
4286, and first segment 4285, Needle 4286 may extend outward from driver 4240, and
positioned adjacent to first (bottom) end 4242,

{0379} Fluid conduit 4280 may be further coupled to sterile connector 4290 along
second end 4284, In the embodiment, second end 4284 may extend through an opening 4296
of sterite connector 4290 and veedle 4288 vay be disposed within body 4292, Atleasta
portion of third segment 4289 may be received along seat 4294, thereby fixing fluid conduit
4280 to stenle connector 4290, Once needle 4288 penctrates and establishes thad
comnunication with container 4370, in response to container 4370 moving relative to {e.g.,
toward) needle 4288 and sterile connector 4290 (see FIG. 102B), a medicament may travel
from container 4370, through needle 4288, the intermediate scgments 4285, 4287, 4289, and
needle 4286 (pierced through the user’s skin), and nto the user. Sterile connector 4290 may
include a rai disposed within body 292 1o facilitate an alignment and receipt of container
4370. In some embodiments, sterile connector 4290 may be configured to move {e.g., rotate)
to facilitate movement of fluid conduit 4280 within auto-injector 4100, In this mstance,
deformation and/or deflection of fluid conduit 4280 may be minimized.

0380} Refermring now to FIG. 136 an implementation of valve assembly 4300 15
depicted. Valve assernbly 4300 may be compatible with contamer 4370 whose longstudinal
axis may be paralle! to the surface of the skin of a patient. Valve assembly 4300 may be
designed to operate at a specific pressure, based on a balancing of one or more parameters
mchuding a thickness and/or durometer of diaphragm 4320, a height of valve seat 4166,
and/or a diameter of high pressure cavity 4161 (see FIGS. 102A-102C). In some
embodiments, low pressure inlet 4162 may include a seal to facilitate movement of container
4370 relative to valve assembly 4300 {c g, ranging from between 50 durometer to 70
durometer). During pressure equalization between high pressure cavity 4161 and low
pressure cavity 4163, the low pressure in conduit 4164 may create a retention force that may
prevent diaphragm 4320 from retuming to the neutral stage (FIG. 102A). This may be
avoided by reducing the diameter of conduit 4164 and/or increasing the retum force of
diaphragm 4320 by adjusting one or more of pre-tension, a thickness and/or diameter of

diaphragm 4320, or a height of valve seat 4166. For example, a flat, stamped diaphragm 4320
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may shift i relation to the rest of the valve due to forces acting on it during deflection such
that it may lose its retum force.

{03811 FIG. 137 dhustrates a four-piece construction valve assembly 4300 (including
diaphragim 4320}, The emobodiment of FIG. 137 may exhibit tuproved moldability and
simoplicity of construction, requiring ondy one type of weld, In some embodiments, the push
rod port may be omitted. Valve assembly 4300 may include low pressare body portion 4310
and high pressure body portion 4330, Low pressure body portion 43 10 may include low
pressure cavity 4163, and high pressure body portion 4330 may mchude bigh prossure cavity
4161 (FIGS. 102A-102C). In some embodiments, high pressure body portion 4330 may
mclude a tenting boss surrounding low pressure cavity 4163, and that stretches diaphragm
4320 (in a manoer stmilar to a drums head) when low pressure body portion 4310 and bigh
pressure body portion 4330 are mated to one another.

{0382} Valve seat 4166 may be positioned within low pressure cavity 4163, as shown
and described above mn FIGS. 102A-102C. Pressurized fluid may flow from the energy
source {¢.g., fluid source 4350} through high pressure (first) inlet 4160 on low pressure body
portion 4310, and flow into lgh pressure cavity 4161 via a port 4312 of low pressure body
portion 4310 and a channel 4332 of high pressure body portion 4330. Low pressure body
portion 4310 may further include a port 4313 that contains flow restrictor 4170, Low pressure
body portion 43 10 may include low pressure inlet 4162 for interfacing with container 4379,
and condut 4164

{03837 FIGS. 138-141 depict the four-piece construction valve assembly 4300
disassembled into separate components, including low pressure body portion 4310 {FIGS.
138 and 140}, high pressure body portion 4330 (FIG. 139), and a bottom cover 4340 (FIG.
141}, FIG. 140 dhustrates one or more pressure lines 4314, 4316, 4318 positioned along a
bottom surface of low pressure body portion 4310, FIG. 141 illustrates one or more pressure
cavitics 4344, 4346, 4348 formed (e.g., etched) along a body 4342 of botton cover 4340,
Bottom cover 4340 may be coupled to the bottom surface of low pressure body portion 310
such that pressure lines 4314, 4316, 4318 may be aligned with pressure cavities 4344, 4346,
4348, It should be appreciated that bottom cover 4340 may allow gas from low pressure body
portion 4310 to travel to one or more locations i valve assembly 4300 via the one or more
pressure hines 4314, 4316, 4318 and pressore cavities 4344, 4346, 4348,

[0384] FIGS. 142~143 illustrate different views of an exemplary diaphragm 4320,

which may be incorporated 1n valve asserubly 4300 or any other valve assemblics discussed
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herein {e.g., valve assembly 160} FIG. 142 is a perspective view of a first side of diaphragm
4320. FIG. 143 is a cross-sectional view of a portion of diaphragm 4320, Diaphragm 4320
may have a unitary contral body 4322 that is generally circular. Diaphragm 4320 may include
an outer nim or gland 4324 that extends around the periphery of body 4322, Gland 4324 may
extend away from body 4322 in opposite directions, and may mnclude an increased thickness
relative to body 4322 of diaphragm 4320. Gland 4324 may also include a round face, for
example, along an entire face of gland 4324 (¢.g., the surface extending perpendicularty from
the radial direction of diaphragm 4320). Addtionally, diaphragm 4320 may include a raised
portion 4326 positioned on and/or coupled to body 4322, for example, m a radially centered
position on diaphragm 4320. Raised portion 4326 may have a circular center, and may
mclhude a thickness {c.g., extending away from body 4322}, The thickness of raised portion
4326, may be about 1o, about 2 mum, from about 0.5 mm to about 10 mm, from about 1
mm o about 9 mum, from about 3 mm to about 8 mm., from about 4 mm to about 6 mm, or
about 3 mm. fn some cmbodiments. the thickness of raised portion 4326 may be at least 1
o to assist with manufacturability. As shown, raised portion 4326 may include a plurality
of fingers that protrude radially outward from the center portion.

{03857 Diaphragm 4320 may be formed of a gnitary, single, or compostte material, or
any other switable material. Diaphragm 4320 with raised portion 4326 may be able to receive
a greater force andfor pressure, for example, such that diaphragm 4320 deflects and/or
changes shape more uniformly, which may help during Lift-off from a valve seat at higher
pressures. For exarmple. diaphragm 4320 may have a material composition having a hardness
ranging from about 30 durometer to 80 durometer, such as 40 durometer.

(0386} FIG. 144 shows diaphragm 4320 assembled between low pressure body
portion 4310 and high pressure body portion 4330, In an imtial configuration, diaphragm
4320 may be positioned in a stretched and/or tensioned state with gland 4324 in contact with
an upper tooth of high pressure body portion 4330 and offset from a bottom surface of low
pressure body portion 4310 by a distance. In the embodiment, a size and/or shape of gland
4324 {in both directions relative to body 4322) may facilitate a deflection and lift off of
diaphragm 4320 at specified pressure differentials.

{03871 FIGS. 145A-145B illustrate valve assembly 4300 in fhud commmmication with
venting system 4172, and particularly a fhud path 10 that travels through valve assembly
4300 when venting system 4172 is in a first posttion (FIG. 145A) and a second position (FIG.

1438),
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[0388] Referning now to FIGS. 146A-146D, another exemplary shroud 4420, chassis
4430, and mandrel assembly 4480 are depicted. It should be appreciated that shroud 4420,
chassis 4430, and mandrel assembly 4480 may be incorporated into avtc-injector 100 ina
substantially stimilar manner as shroud 120, chassis 130, and mandrel assembly 180 shown
and described above, respectively, except for the differences exphicitly noted herein. For
example, mandrel assembly 4480 may include a slidable piston 4490. The slidable piston
4490 may be coupled to or integrally formed with mandrel assembly 4480, such that mandrel
assermbly 4480 and shdable piston 4490 may move together as one uonit, ¢.g., I responsc 10 a
pressurized medium being released by a canister 4450 (FIG. 150) through a valve assembly
4460 (FIG. 150} and into a release cutlet 4469 after auto-injector 100 transitions from an
activated state to a post-ingection state, as described above and below. Afier auto-injector 100
transitions from the activated state to the post-injection state, mandrel assembly 4480 may be
configured to engage with shroud 4420, pushing shroud 4420 downward and/or cutward
relative to the housing 4402 of auto-injector 100. Mandrel assembly 4480 may further include
one or more retention mechanisias 4482, Retention mechanisms 4482 may include, but are
not Hmited to, a clip, aband, a finger, a tab, a protrusion, a detent, ete. Retention mechanisms
4482 may be configured to engage with one or more lockout windows 4434 included in
chassis 4430 as mandrel assembly 4480 pushes downward and/or cutward on shroud 4420,
allowing mandrel assembly 4480 to lockout shroud 4420 relative to housing 4402, ¢.g., onor
after completing delivery of a dose from auto-injector 100, to mhibit reactivation or prevent
re~cxposure of a needle (e.g., needle 4416, FIG. 152}

[0389] In the example illustrated m FIGS. 146A-146D, mandrel assembly 4480 may
be integrally attached to slidable piston 4490, Mandrel assembly 4480 and slidable piston
4490 may be at least partially disposed within release outlet 4469, Shidable piston 4490 may
include one or more recesses 4495 that are sized, shaped, and/or otherwise configured to
receive a seal {e.g., an O-ring) therein to inhibit a pressurized mediwm received by release
outlet 4469 from passing along an exterior surface of shdable piston 4490, Accordingly, the
pressurized medium received by release outlet 4469 may be operable to exert a downward
and/or outward force on shidable piston 4490, thereby causing slidable piston 4490 1o
translate within release outlet 4469, such as i a downward and/or ocutward direction, from a
first (apper) position, as shown in FIGS 146A-146B, toward a second (lower) position, as
shown in FIG. 146D
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[0390] FIG. 1464 slustrates auto-mjector 100 in a pre-activation state, e.g., before
shroud 4420 has been depressed inward and/or upward relative to chassis 4430 to activate
auto-injector 100, When auto-injector 100 is in the pre-activation state, shroud 4420 and
roandrel assembly 4480 may be i respestive first positions. Iv its respective first position,
shroud 4420 may be fully extended downward and/or outward relative to chassis 4430,
Referring now to FIGS. 151A and 151B), when acto-injector 100 is at rest in the pre-
activation state, shroud 4420 may be held in its first position by a downward and/or sutward
force exerted on shroud 4420 by an actuator 4425 engaged with an mterior bottom surface
4421 of shroud 4420, For example, the downward and/or outward foree exerted on shroud
4420 by actuator 4425 may be a translation of a downward and/or cutward force exerted on
actuator 4423 by an activator 4440. The downward and/or outward force exerted on actuator
4425 by activator 4440 may be a translation of a downward and/or outward force exerted on
activator 4440 by a biasing member 4447 (e.g., 3 spring) disposed about and configured o
engage with activator 4440, In other words, when auto-ingector 100 1s in the pre-activation
state, biasing member 4447 may be in a compressed configuration, therchy exerting a
downward and/or outward force on activator 4440, which may be translated via activator
4440 and/or actaator 4425 onto the mterior bottom surface 4421 of shroud 4420, thereby
holding shroud 4420 in #ts respective first position. Additionally or alternatively, when auto-
mjector 100 is at rest in the pre-activation state, shroud 4420 may be held in its first position
by one or more retaining elements 4422 of shroud 4420 {e.g., one or more lips that protrude
from a surface of shroud 4420) configured to engage with one or more corresponding
retaining elements 4432 of chassis 4430 {c.g., one or more lips that protrude from a surface of
chassis 4430), such that the one or more retaining elements 4422 of shroud 4420 and the one
or more corresponding retaining elements 4432 of chassis 4430 prohubit shroud 4420 from
being pushed down and/or out of housing 4402, For example, a downward-facing surface of
the one or more retatving elements 4422 may be configured to engage an upward-facing
surface of the one or more retaining elements 4432, Referring agam to FIG. 146A, when
mandrel assembly 4480 is in s respective first position, the one or more retention
mechanisms 4482 are positioned before the one or more lockout windows 4434 of chassis
4430 along a direction extending from the slidable piston 4490 to the interior bottom surface
4421 of shroud 4420, Mandrel assembly 4480 may be held in its respective first posttion by
friction between one or more seals disposed within the one or more recesses 4495 of slidable

piston 4490 and an interior surface of release outlet 4469, Additionally or altermatively,
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mandrel assembly 4480 and/or slidable piston 4490 may be held in its respective first position
at least partially by the engagement between the one or more retention mechanisms 4482 of
mandrel assembly 4480 and one or more features of chassis 4430, such as one or more
audible feedback elements 4431 (FIG. 148A).

{03917 FIG. 1468 illustrates auto-injector 100 n an activated state, e.g., afier shroud
4420 has been depressed toward chassis 4430 to activate auto-injector 100, thereby causing
canister 4450 to release a pressurized medium. For example, referring again to FIGS. 151A
and 1518, depressing shroud 4420 may cause shroud 4420 to exert an upward and/or mward
force on actuator 4425, Actaator 4425 may translate the upward and/or inward force to
activator 4440, which may cause a piercing mechanism 4464 (e.g., a needle, an activator pig,
¢te.) to puncture a seal and/or a valve of canister 4450, When shroud 4420 1s depressed,
biasing member 4447 may be in a contracted configuration. Referning back to FIG. 146B,
shroud 4420 is depicted in a second, fully depressed position. For example, when shroud
4420 is pressed against an exterior surface of a subject’s {¢.g., a patient} skin, shroud 4420
may be depressed (e .g., translated) upward and/or inward relative to chassis 4430, The
upward and/or inward translation of shroud 4420 may be hinuted by one or more restricting
elements (not shown} of housing 4402 or chassis 4430, such that shroud 4420 may be
depressed no further than its second, fully depressed position. Shroud 4420 may remain in its
second, fully depressed position until shroud 4429 is released, such as by being removed
from the exterior surface of the subject’s skin. When shroud 4420 s depressed, a needle 4416
{FIG. 152} of auto-ingector 100 may be exposed outside of housing 4402, such as through an
opeming 4423 (FIG. 152) of shroud 4420, as described above.

103927 FIG. 146C illustrates auto-imector 100 in a post-activation, pre-lockout state,
e.g., after shroud 4420 has been depressed upward and/or inward relative to chassis 4430 to
activate auto-injector 100 and after shroud 4420 has been released, such as by being removed
from the exterior surface of a subject’s skin. In the post-activation, pre-lockout state, shroud
442G may be allowed to move from a depressed position {e.g., its second, fully depressed
position} back toward to its first, resting position. In the post-activation, pre-lockout state,
shroud 4420 may be alternatively or additionally urged back toward tts first, resting posttion
by one or more forces generated by one or more elements of avto-injector 100, For example,
upon release of shroud 4420 (e g, the removal of shroud 4420 from the exterior surface of a
subject’s skin}. biasing member 4447, which may have been put into a further compressed

configuration in respounse to the depression of shroud 4420, may expand back toward its
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original, less compressed configuration, thereby generating a downward and/or outward force
that may be transiated and/or applied to shroud 4420 by activator 4440 (FIGS. 151A and
1518} and/or actuator 4425 Or for example, a release of a pressurized mediug from canister
4450 (FIG. 150) through valve assembly 4460 (FIG. 150) and into release outlet 4469 maay
cause the pressurized medium to exert a downward and/or outward force on slidable piston
4490, e.g., i a post-injection state of auto-tnjector 100, as described in further detail below.
In tumn, slidable piston 4490 and mandrel agsembly 4480 may translate down and/or out {e g,
withun release outlet 4469), eventually cngaging with and urging shroud 4420 dowaward
toward its first, resting position.

{0393] In the example illustrated in FIG. 146A-146D, a width of the interior space of
chassis 4430 decreases from an upper portion of chassis 4430 to a lower portion of chassis
4430, Thus, as shdable piston 4490 and mandrel assembly 4480 translate down and/or out in
response to the downward and/or outward force exerted by the pressurized medium within
release outlet 4469, the one or more retention mechanisms 4482, which are flexible and in
contract with the mterior wall of chassis 4430, are pressed inward by the decreasing width of
the interior space of chassis 4430 {as illustrated in FIG. 146C), until they eventually move
o an opening of the one or more lockout windows 4434 of chassis 4430. For example, the
one or more lockout windows 4434 may include holes. cutouts, recesses, etc. disposed in the
muer and/or outer surface of chassis 4430 and having an opening configured to engage with
the one or more refention mechanisms 4482, When the one or more retention mechanisms
4482 move into an opening of the one or more lockout windows 4434, the mwardly pressed
retention mechanisms 4482 expand back radially outward and engage with the one or more
lockout windows 4434, as lustrated i FIG. 146D In this example, after the one or more
retention mechanisms 4482 engage with the one or more lockout windows 4434, auto-
wjector 100 is in a lockout state. As best depicted in FIG. 1478, in the lockout state, the one
or more retention mechanisias 4482 and the one or more lockout windows 4434 function
cooperatively to prevent shroud 4420 from being depressed, thereby preventing a needle
4416 (FIG. 152) of auto-injector 100 from being exposed outside of housing 4402 and
mproving patient safety. For example, the one or more lockout windows 4434 may include a
rectangular opening having a flat, downward-facing edge, and the one or more retention
mechanisms 4482 may mclude a flat, apward-facing edge configured to engage with the

downward-facing edge of the one or more lockout windows 4434, such that the one or more
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retention mechanisms 4482 after engaging with the one or more lockout windows 4434, may
no longer be translated vpward and/or inward.

103941 As depicted in FIG. 147A, chassis 4430 may include one or more guide rails
4435 configured to guide the movement of the one or more retention mechanisms 4482 of
mandrel assembly 4480, For example, an nterior surface of chassis 4430 may mclude a pair
of gutde rails 4433 that are vertical with respect to a longitudinal axis of auto-imgector 100, or
otherwise paraliel with respect to a longitudinal axis of mandrel assembly 4480, and disposed
on cither side of a retention mechanism 4482, The pair of guide rails 4435 may be spaced
apari at a distance that 1s shightly greater than a width of the retention mechaniam 4482, such
that the pair of guide rails 4435 form a slot or track configured to recetve and guide the
retention mechanism 4482, ¢.g., as the retention mechanism 4482 moves down and/or out
toward the a lockout windows 4434 in a post-activation, pre-lockout state of auto-mjector
100.

[0395] As depicted in FIGS. 148A-148C, chassis 4430 may include one or more
features or mechanisms configured to generate and provide audible foedback to a user of
auto-gector 100, For example, chassis 4430 may mchude one or more audible feedback
elements 4431 configured fo engage with one or more retention mechanisms 4482 of mandrel
assembly 4480 to produce an audible sound, e.g.. a click. Audible feedback elements 4431
may wnclude bumps, ramps, grooves, divots, holes, or any other element suitable for engaging
with retention mechanisms 4482 to produce an audible sound.

{0396] In the example depicted in FIGS. 148A-148C, andible feedback clements 4431
mehade protrusions extending in a radially mwward divection away from an mierior surface of
chassis 4430 and toward mandrel assembly 4480, In this example, mandrel assembly 4480
nclades two retention mechamsms 4482, ¢ g, two arms, in contact with chassis 4430 on
opposite sides of mandrel assembly 4480, and chassis 4430 includes two pairs of audible
feedback clements 4431, a first pair of audible feedback clements 4431 A disposed on
opposite interior walls of chassis 4430 along a first honzontal axis 4417 perpendicularto a
longitudimal axis 4419 of mandrel assembly 4480, and a second pair of audible foedback
clements 44318 disposed on the oppostie intctior walls of chassis 4430 along a second
horizontal axis 4418 perpendicular to the longitudinal axis 4419 of mandre] assembly 4480
and below the first horizontal axis 4417, In a downward direction extending toward the
bottom surface 4421 of shroud 4420 along a longitudinal axis of auto~-injector 100, the

protrusions of the audible feedback elements 4431 may extend away from the mternor
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surfaces of chassis 4430 to their apexes gradually, such as in the ramped configuration of the
first pair of audible feedback clements 44314, or may extend away from the interior sarfaces
of chassis 4430 to their apexes virtually instantaneously, such as in the straight configuration
of the second pair of audible feedback clements 443 1B. In the same durection, beyvond their
apexes, the protrusions of the audible feedback clements 4431 may retract to the intertor
surfaces of chassis 4430 instantaneously.

[0397] FIG. 148A depicts shroud 4420, chassis 4430, and mandre] assembly 4480
when auto~-injector 100 is in a pre-activation state, ¢.g., before shroud 4420 has been
depressed upward and/or imward relative to chassis 4430 to activate auto-ingector 100, Tn this
example, when asto-injector 100 is in the pre-activation state, the two retention mechanisms
4482 of mandrel assembly 4480 are engaged with the first pair of andible feedback clements
44314, which may at least partially hold mandrel assembly 4480 and/or shidable piston 4490
in its respective first position. Thus, when a pressurized mediom received by release outlet
4469 exerts a downward and/or cutward force on slidable piston 4490, ¢ g, in a post injection
state of awto-injector 100, as described above, the retention mechamisms 4482 of mandrel
assembly 4480 immediately begin moving against the first pair of audible feedback clements
4431A. Beeause of the ramped configuration of retention mechamsms 4482 and/or the
ramped configuration of audible feedback elements 4431, as well as the flexibility of
retention mechanisms 4482, as shidable piston 4490 and mandrel assembly 4480 move
downward and/or outward, the retention mechanisms 4482 are pressed inward by the first
pair of audible feedback elements 4431, until they eventually move beyond the apexes of the
first pair of audible feedback clements 4431 A, Because the audible feedback elements 4431
retract to the interior surfaces of chassis 4430 stantaneously, when the retention
mechanisms 4482 move beyond the apexes of the first pair of andible feedback clements
4431A, the retention mechanisms 44382 tmmediately expand back radially outward to contact
the interior surfaces of chassis 4430, as depicted in FIG. 1488, thereby producing a first
audible chick. As this first audible click may be produced immediately after auto-injector 100
transitions from the activated state to the post-injection state, as described in further detail
above and below, the first audible chick may serve as an andible mndication to a user of auto-
myjector 100 that an injection from auto-injector 100 has finished.

103987 FIG. 1488 depicts shroud 4420, chassis 4430, and mandrel assembly 4480
when auto-injector 100 is in a post-activation, pre-tockout state, ¢.g., after shroud 4420 has

been depressed upward and/or iaward relative to chassis 4430, To the example, after the
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retention mechanisms 4482 move beyond the first pair of audible feedback elements 443 1A,
through further downward and/or oatward translation of slidable piston 4490 and mandrel
assembly 4480 in response to a release of a pressurized medium into release outlet 4469,
mandrel assembly 4480 may be allowed to engage with shroud 4420 and urge shroud 4420
downward and/or outward. As mandrel assembly 4480 and shroud 4420 move downward
and/or outward, the retention mechamisms 4482 of mandrel assembly 4480 eventually engage
with the second pair of audible feedback clements 44318, and the retention mechanisms 4482
arc pressed inward by the second pair of audible feedback elements 44318, until they
eventually move bevond the apexes of the second pair of audible feedback elements 44318,
Because the andibie feedback elements 4431 retract to the interior surfaces of chassis 4430
instantancously, when the retention mechanisms 4482 move bevond the apexes of the second
pair of audible feedback clements 443 1B, the retention roechanisms immediately expand
back radially outward o contact the interior surfaces of chassis 44390, as depicted in FIG.
148C, therchy producing a second audible click. As this sccond audible click may be
produced at the same time that shroud 4420 returns to #ts first, resting position, the second
audible click may serve as an audible indication that shroud 4420 has been locked out.

103997 Referring now to FIGS. 149A-149C, an exemplary dnive sysiem 4500 of auto-
injector 100 is schematically depicted. Drive svstem 4500 may be configured to provide a
driving force to deliver a medicament 4472 from container 4470 to a patient. As depicted in
FIGS. 149A-149C, drive systemn 4500 may include a canister 4450 containing a pressurized
fluid and one or more components of auto-injector 100 operatively coupled to canister 4450,
¢.g., fluid assembly 4460, container 4470, and release outlet 4469, Dirive system 4500 may
further include a first flow path 4502, a second flow path 4504, and a third flow path 4506,
Each of flow paths 4502, 4504, and 4506 may include one or more lines through which a
pressurized fluid may be directed. Canister 4450 may be operatively coupled to, ¢.g., in fluid
convnunication with, one or yoore other components of auto~ugector 100, ¢ g, valve
assembly 4460, container 4470, and release outlet 4469, via first flow path 4502, second flow
path 4304, and third flow path 4506, For example, canister 4450 may be in fluid
comnunication with valve assembly 4460 via the first flow path 4502; canister 4450 may be
m fluid communication with contaner 4470 via the first flow path 4502 and the second flow
path 4504; and canister 4750 may be m fluid communication with release outlet 4469 via the
first flow path 4502, the second flow path 4504, and the third flow path 4306, As depicted in

FIGS. 149A-149C, drive system 4500 may further mnclude one or more flow restrictors or
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orifices 4501 disposed about, within, or between first flow path 4502, second flow path 4504,
and third flow path 4306.

{04001 As depicted in FIGS. 149A-149C, valve assembly 4460 may mclude a first or
high pressure body portion 4510 including a first or bigh pressure cavity 4512 and a first or
high pressure inlet 4514, High pressure cavity 4512 may be 1 fluid communication with
canister 4450 via the first flow path 4502 and high pressure inlet 4514, Valve assembly 4460
may further include a second or low pressure body portion 4520 mehiding a second or fow
pressure cavity 4522, a second or low pressure inlet 4524, a conduit 4526, and a valve scat
4528, Low pressure cavity 4522 may be in flud communication with canister 4450 via the
first flow path 4502, the second flow path 4304, and the low pressure inlet 4524, Condunt
4526 may be formed within the valve seat 4528, which may extend nto the interior of valve
assembly 4460, and in particular into low pressure cavity 4522, High pressure cavity 4512
and low pressure cavity 4522 may be defined and fluidly separated by a diaphragm 4508,

[0401] FIG. 149A depicts components of drive system 4500 when auto-injector 100 is
in a pre-activated state. As described above and below, in the pre-activated state, shroud 4420
has not yet been depressed to activate anto-injector 100, Thus, in the pre-activated state,
pressurized fluid is not vet released from canister 4450 and the pressure within high pressure
cavity 4512 is substantially equal to the pressure within low pressure cavity 4322 piston
4474 1s at rest and medicament 4472 15 not yet expelied from container 44790; and mandrel
assembly 4480 15 at rest.

{0402} FIG. 1498 depicts components of drive system 4500 when auto-injector 100 is
in a post-activation, pre-lockout state. As descrbed above and below, in the post-activation,
pre-lockout state, shroud 4420 has been depressed 1o cause a pressurized fhad to be released
by canister 4450, thereby activating anto-injector 100. As depicted in FIG. 1498, when the
pressurized fhuid is released by canister 4450, the pressurized fhiid begins flowing through
the drve systerm 4500 via the first flow path 4302, the second flow path 4504, and the third
flow path 4506. In this example, an orifice 4501 disposed between the first flow path 4502
and the second flow path 4504 restricts the flow of the pressurized fluid between the first
flow path 4502 and the second flow path 4504, causing the pressure within the first flow path
4502 to increase more guickly than the pressure within the second flow path 4504, thereby
generating a pressure differential between the first flow path 4502 and the second flow path
4504, and, by extension, between the high pressure cavity 4312 and the low pressure cavity

4522 The prossure differential between the tugh pressure cavity 4312 and the low pressure
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cavity 4522 in tum causes the diaphragm to move in a first direction toward condunt 4526,
thereby sealing valve scat 4528, With the valve seat 4528 sealed, the pressunized fhud cannot
flow 1nto the third flow path 4504, and thas the pressure within the second flow path 4502
continues to increase until the pressurized thud applies enough force to piston 4474 to
translate piston 4474 toward needle 4416, thereby expelling medicament 4472 from contamer
4470. While piston 4474 is translated toward needle 4416, the pressure within the second
flow path 4504 may remain substantially constant and/or less than the pressure within the
first flow path 4302,

[0403] FIG. 149C depicts components of drive system 4500 when auto-mjector 100 is
i a post-injection, pre-lockout state. Auto-tjector 100 may be in a post-injection, pre-
lockout state when piston 4474 may be translated no further toward needle 4416 by the force
exerted on piston 4474 by the pressurized fluid, e.g., when piston 4474 bottoms out within
container 4470. As depicted 1n FIG. 149C, when piston 4474 may be translated no further
toward needle 4416 by the force exerted on piston 4474 by the pressurized fluid, the pressure
within the second flow path 4504 increases, thereby decreasing the pressure dufferential
between first flow path 4502 and the second flow path 4504, and, by extension, the prossure
differential between the high pressure cavity 4512 and the low pressure cavity 4522, until the
pressure differential between the high pressure cavity 4512 and the low pressure cavity 4522
reaches a threshold pressure differential low cnough to cause diaphragm 4508 to move m a
second direction opposite the first direction, thereby unsealing the valve seat 4528, With the
valve seat 4528 unsealed, the pressurized fluid may flow through the third flow path 4506
and into release outlet 4469, With pressurized fluid flowing through the third path 4506, the
pressure within the third flow path 4506 mcereases ontil the pressorized fluid exerts encugh
force on shdable piston 4490 to translate slidable piston 4490 and mandrel assembly 4480
toward shroud 4420, such that mandrel assembly 4480 may engage with and urge shroud
4420 back toward a third and final lockout position {which may be similar its first, resting
position, as described above). While slidable piston 4490 1s translated toward shroud 4420
and/or while mandre] assembly 4480 is urging shroud 4420 toward s first, resting position,
the pressure within the third flow path 4506 may remain substantially constant. When
shidable piston 4490 may be translated no further, e.g., when shroud 4420 has been retumed
to its first, resting position by mandrel assembly 4480, pressurized fluid within the drive

system 4500 may be redirected toward a venting system configured to vent drive system 4500
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by releasing pressurized fhud mto an interior cavity of auto-ingector 100 and/or into the
atmosphere outside of anto-injector 100, as deseribed above.

10404 As tllustrated in FIG. 150, valve assembly 4460 mayv be configured such that
canister 4450 is disposed within valve assembly 4460. Disposing canister 4450 within valve
assembly 4460 may allow valve assembly 4460 to occupy a relatively larger space within
housing 4402 of asto-injector 100 than when canister 4450 is disposed ocutside of valve
assembly 4460, Occupying a relatively larger space within housing 4402 of auto-injector 100
may i tum allow valve asserably 4460 to have a relatively larger volume, whuch may reduce
stress on the valve assembly 4460 and/or increase a duration of an injection provided by auto-
mjector 100. Valve assembly 4460 may include one or more retention clements 4463
configured to retain canister 4450 at a particular posttion within valve assembly 4460, When
compare to disposing canister 4450 outside of valve asserbly 4460, disposing camister 4450
within valve assembly 4460 may reduce a force (e.g., a blowback force} applied to activator
4440, actuator 4425, and/or shroud 4420 by a pressurized mediurm released from canister
4450, Reducing the blowback force may m tum reduce a force {e.g., a hold force} required
for a user to keep shroud 4420 1 its second posttion while medicament 4472 is released from
container 4470 via needle 4416.

{04031 FIGS. 151 A and 151B illustrate cross-sectional views of auto-injector 100, As
mentioned above, auto-injector 100 may include a canister 4450 containing a pressurized
medium and a valve assembly 4460 configured to receive the pressurized medium when the
pressurized medium is released from canister 4450, As mentioned above, canister 4450 may
be configured to be punctured by a piercing mechanism 4464 (e g., a ncedle, an activator pin,
etc.). Piercing mechamism 4464 may include or be included 1n an activator 4440, Activator
4440 may inclode a body 4442 and a head 4444, Body 4442 may include a slidable piston
4446 at least partially disposed within activator chamber 4443 . Slidable piston 4446 may
include one ar more recesses 4407 that are sized, shaped, and/or otherwise configured to
receive a seal (e.g., an O-ring) therein to mhibit a pressurized mediam released by canister
4450 and recetved by activator chamber 4443 from passing along an exterior surface of
slidable piston 4446, A biasing member 4447 {c.g.. a spring) may be disposed about body
4442 and configured to engage with activator 4440, such as by exerting a downward and/or
cutward foree on head 4444, Head 4444 may be disposed at an end of activator 4440 opposite
piercing mechanism 4464 and may be configured to engage with actuator 4425 {e.g ., a

movable lever), such that a force exerted on activator 4440 may be translated to actuator 4423
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and vice versa. Actuator 4425 may mclade a first end 4426 configured to engage with head
4444 of activator 4440 and a second end 4427 configured to engage with shroud 4420 (e.g.,
by abutting against an interior bottom surface 4421 of shroud 4420). Actuator 4423 may be
configured to engage with shroud 4429 and activator 4440 suouultancouslty, such that actuator
4425 may be in operative contact with both shroud 4420 and activator 4440 in any state of
auto-injector 100 (o.g., a pre-activation state, an activated state, a post-activation state, a
lockout state, or a completion state).

{0406] When auto-mjector 100 1s in a pre-activation state, biasing member 4447 may
be in a first compressed configuration, thereby generating and applving a downward and/or
cutward force on head 4444 of activator 4440, In tum, head 4444 of activator 4440 may
translate the downward and/or outward force onto first end 4426 of actuator 4425, which may
further translate the downward and/or outward force onto shroud 4429, thereby providing
resistance to shrouwd 4420 being depressed upward and/or inward relative {6 housing 4402,
Providing resistance to shroud 4420 bemg depressed upward and/or inward when auto-
injector 100 s m the pre-activation state may help prevent premature activation of auto-
mjector 100 and/or may help prevent a needle 4416 of auto-injector 100 from bemg exposed
outside of asto-mnjector 100 through an opening 4423 of shroad 4420 (as illostrated in FIG.
142}, thereby improving operation of auto-injector 100 and/or patient safety. Providing
resistance 1o shroud 4420 being depressed upward and/or inward when auto-trgector 100 is in
the pre-activation state may be referred to as providing passive needle coverage.

{0407 Thus, auto-injector 100 may include a first mechanism {(¢.g., biasing member
4447 and/or actuator 4425) contigured to wrge shroud 4420 toward its first position before
auto-irgector 100 is activated and a second mechanism {(¢.g., mandrel assembly 4430, slidable
piston 4490, valve assembly 4460, canister 4450, retention mechanisms 4482, and/or lockout
windows 4434} configured to urge shroud 4420 toward its first position and/or mhibit shroud
4420 from moving toward its second position afier anto-injectar 1060 has been activated {e.g.,
afler a pressurized medium has been released by canister 4450 and/or after medicament 4472
has been released outside of housing 4402). It will be understood that by exerting a
downward and/or outward force on shroud 4420, biasing member 4447 may provide
resistance to shroud 4420 bemng depressed upward and/or inward when auto-injector 10015
any state, not only when anto-injector 100 is 1n the pre-activation state. It will be further
understood that although auto-injector 100 is often described herein as emploving a

pressurized mediur to expel medicarnent 4472 from container 4470 and/or actuate mandrel
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assembly 4480, auto-injector 100 may include a first mechanism configured to urge shroud
4420 toward its first position before auto-injector 10{ is activated and a second mechanism
configured to urge shroud 4420 toward its first position and/or inhibit shroud 4420 from
moving toward its second position after auto~injector 100 has been activated (e.g., after
medicament 4472 has been released outside of housing 4402}, while employing any other
appropriate driving force for expelling medicament 4472 from container 4470, such as a
Spring or a motor.

[0408] When shroud 4420 15 intentionally depressed to activate auto~-injector 100,
such as when shroud 4420 is pressed against the extenior surface of a subject’s skin, shroud
4420 may exert an upward and/or inward force on sccond end 4427 of actuator 4423, which
may translate the upward and/or inward force onto activator 4440 (c.z., through first end
4426}, thereby translating slidable piston 4446 upward and/or inward toward canister 4450,
such that piercing mechanism 4464 may puncture a seal or valve of canister 4450 and
activate auto-injector 100, as described above. For example, actuator 4425 may be rotatable
about a ptvot joint 4468 (FIGS. 130 and 152), such that an uwpward and/or mward force
exerted on second end 4427 causes actuator 4425 to rotate about pivot joint 4468 in a
clockwise direction (relative to the perspective of FIGS. 151A and 1518}, In this example, as
actuator 4429 rotates in the clockwise direction, the point of first end 4426 at which actuator
4425 contacts head 4444 of activator 4440 moves upward and/or mward relative to housing
4402, thereby pushing activator 4440 upward and/or inward, unti piercing mechanism 4464
punctures a seal or valve of canister 4450,

{04097 As illustrated o FIG. 1518, activator 4440 may be a two-part activator,
mcluding a first part including a slidable piston 4446 and a piercing mechanism 4464 and a
second part inchuding head 4444, The first part may be configured to receive the second part,
but may not be integrally formed with the second part. In such an embodiment, biasing
member 4447 way be configured to exert a downward and/or outward force on head 4444
mdependent of shidable piston 4446, which may aid slidable piston 4446 in preventing a
pressunized medium released by canister 4450 and received by activator chamber 4443 from
passing along an exterior surface of shidable piston 4446 and/or aid biasing member 4447 in
providing passive needle coverage by preventing friction generated between one or more
seals {e.g., O-rings) disposed within one or more recesses 4407 and an interior surface of

activator chamber 4443 from against biasing member 4447

124



10

26

b2
L

30

WO 2024/263725 PCT/US2024/034746

{0410 Asillustrated in FIG. 152, second end 4427 of actuator 4425 may have a two-
pronged form configured to stnndtaneously contact shroud 4420 {e.g., an mierior bottom
surface 4421 of shroud 4420} at two points. The two-pronged form of second end 4427 may
be configured to straddle an opening 4423 of shroud 4420 as shroud 4420 is depressed
toward its second posttion or as shroud 4420 1s urged back toward its first position. Actuator
44235 may be configured to rotate within a pivot joint 4468, ¢.g., in response (o an upward
and/or inward force exerted on actuator 4423 by shroud 4420, or m response to a downward
and/or outward force exerted on actuator 4423 by activator 4440, as described above. In some
mstances, as illustrated 1 FIG. 152, pivot jomt 4468 may include one or more pins 4467
projecting outwardly from actuator 4425 and one or more slots or sockets 4466 configured to
recetve the one or more pins 4467, The one or more pins 4467 projecting outwardly from
actuator 4425 may function as an axle about which actuator 4425 may rotate within the one
or more slots or sockets 4466, As depicted in FIGS. 150 and 152, the one or more slota or
sockets 4466 may be included in valve assombly 4460, Alternatively, some instances, as
depicted n FIGS. 153A and 1538, pivot joint 4438 may include an axle 4437 that actuator
4425 can be affixed to, such as by being snapped onto, and one or more slots or sockets 4436,
The axle 4437 may be affixed to pivot joint 4438 via one or more slots or sockets 4436, such
as by being snapped nto the one or more slots or sockets 4436. The one or more slots or
sockets 4436 may include one or more stubs 4439 configured to secure axle 4437 n place
after axle 4437 1s affixed to the one or more slots or sockets 4436, Once actuator 4425 18
atfixed to axie 4437 and axle 4437 is atfixed to pivot joint 4438, axie 4437 and actuator 4425
can rotaie together within the ane or more slots or sockets 4436, ¢ g., in response 1o an
upward and/or inward force exerted on actuator 4425 by shroud 4420, or in response to a
downward and/or cutward force exerted on actuator 4423 by activator 4440, as described
above. As depicted in FIGS. 153B and 1578, the one or more slots or sockets 4436 may be
included i chassis 4430,

{04111 As depicted in FIG. 154, valve assembly 4460 may include one or more
retention windows 4462 configured to limit the downward and/or outward transiation of
activator 4440, e.g., in response to a dowanward and/or outward force exeried on activator
4440 by basing member 4447 (FIG. 131B), as deseribed above. For example, activator 4440
may include one or more tabs 44435, and the one or more retention windows 4462 may be
openings formed within walls of valve assembly 4460 that are configured to receive the one

or more tabs 4443, such that a tab 4443 mayv be allowed to move up and/or down {e.g., in
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and/or out) within a retention window 4462, but may be prevented from moving up and/or
mward beyond a top border of the retention window 4462 or from moving down and/or
outward bevond a bottom border of the retention window 4462, Similarly, as depicted in FIG.
158, chassis 4430 may include one or more retention windows 4433 counfigured o hout the
downward and/or outward franslation of shroud 4420, ¢.g., in response to a downward and/or
outward force exerted on shroud 4420 by mandrel asscrably 4480 or by actuator 4425, as
described above. For example, shroud 4420 may include one or more tabs 4428, and the one
or more retention windows 4433 may be openings formed within walls of chassis 4430 that
are configured 1o receive the one or more tabs 4428, such that a tab 4428 (and, by extension,
shroud 4420} may be allowed to move up and/or down (e.g., in and/or out} within a retention
window 4433, but may be prevented from moving up and/or inward beyond a top border of
the retention window 4433 or from moving down and/or outward beyond a bottom border of
the retention window 4433,

[0412] As depicted in FIGS. 156A and 1568, chassis 4430 may include one or more
guide rails 4441 configured to guide the movement of shroud 4420. For exampie, shroud
4420 may include one or more projections 4424, and chassis 4430 may mclude one or more
guide rails 4441 configured to receive the one or more projections 4424 and guide the one or
more projoctions 4424 as shroud 4420 moves up or down {e.g.. in or out} with respect to
chassis 4430, ¢.g.. as shroud 4420 is depressed toward s second position to activate auto-
fnjector 100, or as shroud 4420 15 urged back toward its first position in a post-activation, pre-
lockout state of auto-injector 100. The one or more projections 4424 may project inward with
respect to housing 4402 and extend vertically along an interior surface of shroud 4420, The
one or more guide rails 4441 may be configured such that a negative interior space of the one
or more gunde rails 4441 s sinular to the shape of the one or more projections 4424, eg¢..a T-
shape, such that the one or more guide rails 4441 form a slot or track configured to receive
the one or more projections 4424,

{04137 Referring now o FIGS. 157A and 15S7B, in some nstances, if housing 4402 1
squeezed or otherwise depressed mmward, one or more fanctions of auto-injector 100 may be
comapromised. For example. if housing 4402 is depressed mnward, shroud 4420 may not be
allowed to be depressed upward and/or inward to activate auto-injector 100, or shroud 4420
may not be allowed to be urged downward and/or cutward by mandrel assembly 4480 to
lockout shroud 4420 and prevent ncedle 4416 from being re-exposed, as described above. As

depicted 1 FIGS. 157A and 1378, chassis 4430 may include one or more ribs 4448
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configured to prevent housing 4402 from being squeezed or otherwise depressed wmward. For
example, one or more ribs 4448 may be disposed on an ovter surface of chasais 4430, as
depicted in FIG. 157A, and shroud 4420 may inclede one or more openings 4449 configured
1o recetve the one or more ribs 4448 and to allow the one o1 more nibs 4448 1o contact an
inner surface of housing 4402, as depicted m FIG. 1578, Thus, if housing 4402 is squeezed,
housing 4402 may be depressed tnward no further than the one or more ribs 4448 and may be
prevented from contacting shroud 4420, thereby preventing the squeezing of housing 4402
from compromising oue or more functions of auto~-igector 100, As depicted i FIG. 1574,
ribs 4448 and openings 4449 may have a vertical shape or configuration, such that an upward
or downward (e g., inward or outward) translation of shroud 4420 may not be prevented by
ribs 4448,

04147 As depicted in FIG. 1574 and 1578, shroud 4420 may mclude one or more
ribs 4429 configured to guide the movement of shroud 4420. For example, one or more ribs

4429 may protrude inward from shroud 4420 toward chassis 4430, and chassis 4430 may

one or more ribs 4429 as shroud 4420 moves up or down {¢.g., in or out) with respect to
chassis 4430, e.g., as shroud 4420 1s depressed toward its second position to activate auto-
injector 100, or as shroud 4420 is urged back toward its first position in a post-activation, pre-
lockout state of auto-injector 100, as described above. As depicted in FIG. 137A, ribs 4429
and corresponding slots 4403 may have a vertical shape or configuration. As depicted mn FIG.
1578, nibs 4429 and corresponding slots 4403 may be disposed at or near comers of shroud
4420 and chassis 4430, respectively {e.g., comers defined by rectangles inscribed within the
ovular shapes of shroud 4420 and chassis 4430}, and/or alongside surfaces of shroud 4420
and chassis 4430, respectively.

{0415] Referring now to FIG. 158, housing 4402 and chassis 4430 may include one or
more features configured to allow housing 4402 and chassis 4430 to engage or interact with
one another. For example, as depicted in FIG. 158, housing 4402 may include a transparent
or semi-transparent window 4408 contfigured to allow a user of auto-injector 100 o see
through and within bousing 4402, such that the user may sec container 4470 and an amount
or level of medicament 4472 contained within container 4470, and chassis 4430 may include
an opague window shicld 4410 configured to prevent a user of auto-injector 100 from secing
components of auto-injector 100 beyond container 4470, ¢ g., valve assembly 4460 and

mandrel assembly 4480, Window shicld 4410 may extend vertically from chassis 4430
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toward the top of housing 4402, Or for example, as depicted 1n FIGS. 159A-159C, housing
4402 may inclade a housing slot 4404 and chassis 4430 may include a corresponding chassis
slot 4405, Housing slot 4404 and chassis slot 4405 may be configured to facilitate the
assembly of auto-mjector 100, For example, as depicted m FIG. 159A, during the asscobly
of auto-injector 100, housing 4402 and chassis 4430 may be brought toward one another until
housing slot 4404 at least partially overlaps with chassis slot 4403, As depicted in FIG. 159B,
after housing slot 4404 at feast partially overlaps with chassis slot 4403, a tool may be
mserted through both housing stot 4404 and chassis slot 4405 and used to further translate
chassia 4430 upward, such that housing 4402 is brought fully down over the components of
auto-injector 100, In some instances, as depicted m FIG. 159C, when housing 4402 is brought
fully down over the components of auto-injector 100, one or more retention clements
mchuded in housing 4402 (not shown} are engaged with one or more retention elements
mcluded in chassis 4430 (not shown}, sach that housing 4402 and chassis 4430 are secured to
one another. In some instances, securing housing 4402 and chassis 4430 to one another
corapletes the assembly of auto-injector 100,

{04 16] Features enumerated above have been described within the context of
particular embodiments. However, as one of ordinary skill in the art would understand,
features and aspects of each embodiment may be combined, added to other embodiments,
subtracted from an embodiment, cte. in any manucr suttabie to assist with controlied
preparation and/or dehivery of a drug. While a number of embodiments are presented herein,
multiple variations on such embodiments, and combinations of elements from one or more
embodiments, are possible and are contemplated to be within the scope of the present
disclosure. Accordingly, it should be appreciated that any of the features of the particular
auto-injectors shown and desceribed herein may be mncluded, combined, added, exchanged,
and/or incorporated with any of the other auto-injectors in any suitable manner without
departing from a scope of this disclosure. Morcover, those skilled in the art will appreciate
that the conception upon which this disclosure 1s based may readily be used as a basis for
designing other devices, methods, and svsterns for carrying out the several purposes of the
present disclosure.

{0417] Embodiments of the present disclosure may mclude the following features:

[0418] kem 1. An auto-injector, comprising: a housing: a container disposed within
the housing for storing a medicament; an encrgy source disposed within the housing for

storing encrgy, the energy source 1s configured to release the energy through the housing to
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expel the medicament from the container; a shroud movably coupled to the housing, the
shroud 1s configured to move between a first position and a second position relative to the
housing to actuate the encrgy source, thereby releasing the energy towards the container; and
ancedle disposed within the housing and n fluid communication with the condaioer, the
needle is concealed by the shroud when the shroud 1s i the first position and extended out of
the shroud when the shroud is in the second posttion; wherein the auto-injector is configured
to lock the shroud towards the first position upon the energy source expelling the medicament
from the container and through the needle, thereby inhibiting reactivation of the awto-injector.

{04197 e 2. The auto-injector of ttem |, wherein the energy source 1s a camster and
the energy is a pressurized fluid.

104201 Frem 3. The auto-injector of ttem 1, wherein the shroud is contfigured to move
along a vertical path relative to the housing when moving from the first position towards the
second position, the shroud is extended from the hoosing when in the first position and at
least partially retracted into the housing when in the second position.

{04217 Fem 4. The auto-injector of item |, wherein the shroud 1s configured to
automatically return towards the first position from the second position upon the coergy
source expelling the medicament from the container and through the needie.

{04221 em 5. The auto-mnjector of item 4, wherein the auto-injector is configured to
push the bousing relatively away from a user by automatically moving the shroud towards the
first position, thereby generating a visual confirmation of the medicament having been
expelled from the container.

{04237 Frem 6. The auto-injector of item 3, wherein the shroud 1s configured to
automatically move towards the fivst position to generate the visual confirmation in response
to the energy source releasing the encrgy through the housing and pushing the shroud
outwards from the housing.

{04241 em 7. The auto-~injector of item 4, further comprising a biasmg mechanism
that 1s movable from an expanded configuration to a compressed configuration upon
movement of the shroud from the first position towards the second position, the biasing
mechanism is configured to automatically move the shroud from the sccond position towards
the first position upon the energy source expelling the medicament from the container and
through the needle.

{04251 Bem 8. The auto-injector of rtem 7, wherein after a threshold amount of

cuergy 1s released from the energy source, the biasmg mechanism is automatically moved
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from the compressed configuration towards the expanded configuration, thereby causing
vertical translation of the shroud from the second position towards the first position.

{04261 em 9. The auto-injector of ttem 1, wherein the shroud is movably coupled to
the encrgy source, and movement of the shroud from the frst position towards the second
position causes the energy source to move vertically within the housing from a first location
o a second location.

104277 ke 10. The anto-injector of item 1, wherein the auto-mjector is configured to
tock the shroud to the first position upon the shroud vutiating moverment from the fivst
posttion towards the second position without fully reaching the second position, thereby
whibiting reactivation of the auto-injector.

{04281 Frem 11, The auto-injector of item 1, wherein the shroud is depressed at least
partially mto the housing or the housing is at least partially extended over the shroud when
the shroud moves from the first position towards the second position.

{0429} kem 12. The anto-injector of item 1, further comprising a valve assembly
fluidly coupled to the energy source and the container, the valve assembly includes a
diaphragm having a central body with an outer rim extending outwardly from the central
body and about a periphery of the central body, and a raised portion located at a radially
center position of the central body, the raised portion having a thickness protruding outward
from the central body at a distance that is greater than an extension of the outer i refative to
the central body.

{0430] kem 13, The amto-injector of item 1, further comprising an indicator visible
from outside of the bousing, the indicator i1s configured to visually ndicate an operating state
of the auto-injector i response to moving relative to the housing when the energy source
expels the medicament from the container and through the needle.

{04317 kem 14, The avto-injector of item 13, wherein the indicator is configured to
generate an andible feedback to mdicate the operating state of the auto-injector in response 1o
contacting an interior portion of the housmg upon moving relative to the housing,

{0432} kem 15, The amto-injector of item 1, further comprising a shidable piston that
1s fluidly coupled between the energy source and the contaimer, the shidable piston defines a
dump valve that 1s configured to move within the housing from a first state to a second state
to depressurize the anto-injector as the energy source expels the medicament from the

container.
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{04337 Rrem 16, The anto-injector of ttem 1, wherein the shroud s configured to
lockout i response to 8 movement of the shroud or the housing relative to one another prior
to completing delivery of the medicament from the container,

{04341 kem 17, The auto-injector of item 16, wherein the shroud s configured such
that further movement of the shroud or the housing relative to one ancther is inhibited,
therchy inhibiting the medicament from being expelled out of the container.

{04357 Item 18. The amto-injector of item 16, wherein the shroud is locked out in the
furst position to nhibit use of the auto-mjector m delivering the medicament from the
container.

{0436} hem 19. The avto-mnjector of ttem 18, wherein the needlie is concealed within
the shroud when the shroud is locked out in the first position.

[0437] Bem 20. An auto~-injector, comprising: a housing; a contamner configured to
store a medicament; a fluid source configured to store a pressurized fhud; a needie including
a first end configured to extend out of the housing and a second end configured to extend into
the container, the first end is disposed inside the housing and the second eund is separated
from the contamner prior to the fluid source releasing the pressunzed fluid: and an activator
configured to move the thad source into fluid commumication with the container and release
the pressurized fluid from the fluid source to the container, the activator includes a keyed
arrangement for controlling movement of the activator relative to the fluid source: wherein
the contaiver is configured to move into fluid commmunication with the second end of the
needle, and the first end of the needle is configured to extend out of the housing, in response
to the container receiving the pressurized fluid from the fluid source, thereby delivening the
medicament through the needle and out of the housing,

[0438] Fem 21. The asto-mjector of item 20, further comprising: a shuitle actuator
movably coupled to the container, the shuttle actuator is configured to move horizontally with
the container and withio the housing in response to the fluid source releasing the pressurized
fhud.

{0439] kem 22, The anto-injector of item 21, further comprising: a driver coupled to
the needle between the first end and the second end, the driver is configured to move
vertically within the housing; and a gear movably coupled to the shuttle actuator and the
driver, the gear is configured to rotate within the housing in response to the shuttle actuator

moving horizontally with the container. thereby moving the driver with the second end of the
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necdle relative o the housing; wherein horizontal movement of the shuttle actuator causes the
gear 1o rotate and the driver to move vertically relative to the housing.

[10440] Item 23. The auto-injector of item 20, wherein the activator includes a resilient
noerber having a compressed configuration and an expanded configuration. the resilient
member is maintained in the compressed configuration prior to movement of the activator
relative to the housing, and transitioned towards the expanded configuration upon movement
of the activator.

{044 1] e 24. The aunto-iyjector of ttem 23, wherein the restliont member is
configured to move the activator towards the fluid source in response to transitioning from
the compressed configuration towards the expanded configuration, thereby causing the
activator to move the fluid source into fhud communication with the container to release the
pressunzed fluid to the contamer.

{04427 Htem 25. The amto-injector of item 20, wherein the keyed arrangement of the
activator includes a plurality of splines positioned about an end of the activator.

[0443] Item 26. The anto-injector of ttem 25, further comprising a carner disposed
within the housing, the carrier 1s configured to at least partially interface with the container,
the fluid source, the activator, or the needle; wherein the carrier includes a plurality of detents
and a phurality of slots that are cach configured to interface with the plurality of sphines in
response to the activator rotating relative to the carrier.

{04447 Hem 27, An auto-injector, comprising: a housing: a contaner disposed within
the housing for storing a medicament; an energy source disposed within the housing for
storing energy, the energy source is configured to release the energy through the bousing 1o
expel the medicament from the container; a shroud movably coupled 1o the housing, the
shroud 15 configured to move between a first position and a second position relative to the
housing to actuate the encrgy source, thereby releasing the encrgy towards the container; and
an actuator positioned between the energy source and the shroud, the actuator is configured to
actuate the energy source to release the energy towards the container in response 1o the
shroud pushing the actuator towards the energy source when moving from the first position
towards the second position,

{04457 Brem 28, The anto-injector of ttem 27, further comprising a needle disposed
within the housing and i fhad communication with the container, the needie is concealed by
the shroud when the shroud is in the first position and extended out of the shroud when the

shroud is in the second position.
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{04461 Rrem 29, The anto-injector of tem 27, further comprising a mandrel assembly
coupled to the shroud, the mandrel assembly mehuding a biasing mechanism that is
configured to urge the shroud outwards from the housing from the second position towards
the first position.

{04477 Bem 30. The auto-injector of item 27, further comprising a piston shdably
disposed within the container, the piston is configured to expel the medicament from the
container in response to the energy from the energy source pushing the piston through the
comtainer.

[0448] Itemn 31. The anto-injector of item 30, further comprising an ndicator couple
to the piston, the mdicator is configured to generate visual feedback of a dose state of the
auto-injector.

[0449] Eem 32. The auto~mjector of item 27, wherein the shroud includes a bottom
surface, a rounded end, and a narrowed end extending outwardly from the rounded end;
wherein the rounded end mchudes an opening, and a needle disposed within the housing
extends out of the shroud via the opening i response to the shroud moving from the first
position towards the second posttion.

104307 Bemn 33, An auto-injector, comprising: a housing; a container for storing a
medicament; a valve assembly fluidly coupled to the container. the valve assembly including
a diaphragro that is configured to move within the valve assembly 1 response to a change
pressunization within the valve assembly; a fhad source for storing a pressurized fhud, the
fluid source is configured to release the pressurized fluid towards the valve assembly, thereby
causing the change in pressurization, i response to the fluid source moving towards and into
fluid communication with the valve assembly; and a shroud movably coupled to the housing,
the shroud is configured to retract into the housing to push the fhud source towards and into
fluid communication with the valve assembly, thereby causing release of the pressunzed fluid
into the valve assembly; wherein the valve assembly is configured to deliver the pressurized
fluid towards the container to expel the medicament out of the auto-injector.

{04517 ke 34, An auto-mjector, comprising: an actuator; a container configured to
store a moedicament; a fluid source configured to store a pressurized fluid: a valve assembly
fluidly coupled to the container, the valve assembly including a diaphragm that is configured
to move m a first direction in response o the valve assembly receiving a flaid for delivery
towards the container; and an activator configured to urge the fluid source into fuid

conununication with the valve assembly, thereby causing the fluid source to release the
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pressurized fluid into the valve assembly, in response to the actuator engaging the activator
upon acteation; wherein the container is configured to receive the pressurized floid from the
valve assembly and the pressurized fluid is operable to expel the medicament out of the
container for delivery, the diaphragra 1s configured to move in a second direction that is
opposite of the first divection upon the auwto~-injector completing delivery of the medicament.

10452] Item 35. The auto-injector of item 34, wherein the activator includes a keyed
arrangement defined by a plurality of splines that are misaligned with a plorality of slots of a
carrier coupled to the activator prior o actuation of the actuator,

{34537 Rem 36, The auto-injector of ttem 35, wherein the actuator is configured to
move the plurality of splines into alignment with the plurality of slots upon engaging the
activator, and the plurality of slots are configured to receive the plurality of splines upon
alignment.

{04547 Htem 37. The auto-injector of item 36, wherein the activator is configured to
rotate relative to the fluid source when the actuator engages the activator, thereby causing the
plurality of splines to rotate into alignment with the plurality of slots.

[0453] Item 38, The anto-ijector of tem 37, wheren the activator is configured to
translate towards the fhind source upon rotation and when the plurality of splines are recetved
through the plurality of slots to urge the fluid source into fluid communication with the valve
assembly,

[0456] Hem 39, The auto-injector of item 35, wherein the plurality of splines are
aligned with a plurality of detents of the carrier prior to rotation of the activator, the plurality
of detents are configured to maintain the activator in a locked state relative to the carrier by
engaging the plurality of splines.

{04377 Brem 40. The asto-injector of item 39, whercin the plurality of detents are
configured to disengage the plurality of splines upon rotation of the activator, and the
plurality of slots are configured to move the activator to an undocked state relative to the
carrier by receiving the plurality of splines.

{0458] hem 41, An anto-injector, comprising: a housing;

=

a contamer disposed within
the housing for storing a medicament; a canister disposed within the housing for storing a
pressurized medium, the canister configured to release the pressunized medium through the
housing to expel the medicament from the container; a shroud movably coupled to the
housing, the shroud configured to move between a first position and a second position

relative to the housing to cause the pressurized medium to be released by the canister; and a
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mandrel assembly disposed within the housing, the mandrel assembly configured to urge the
shroud outward relative to the housing toward the first position after the pressurized medium
is released by the canister.

{04591 em 42, The auto-injector of item 41, wherein the mandrel asscrubly further
inchudes a shidable pision configured to be moved by the pressurized medium.

10460] Item 43. The auto~injector of item 42, further comprising a valve asserbly
fluidly coupled to the container and the canister, wherein the slidable piston is at least
partially disposed within a release outlet of the valve assembly, and wherein the valve
assembly is configured to direct the pressurized mediom from the canister to the release
cutlet to cause the mandrel assembly to urge the shroud outward.

{04611 Frem 44, The auto-injector of item 43, further comprising a dove systen
imcluding the canster, the valve assembly, a first flow path, a sccond flow path, and a thurd
flow path, wherein the drive system is configured to direct the pressurized medium from the
canister o the container via the first flow path and the sccond flow path, and whercin the
drive system is configured to direct the pressurized mediurn from the canister to the release
outlet via the first flow path, the second flow path, and the third flow path.

{04627 Bem 45. The avto-injector of ttem 44, further comprising an orifice disposed
between the first flow path and the second flow path and contigured to restrict flow of the
pressurized fluid between the first flow path and the second flow path.

[0463] Hem 46. The auto-injector of item 45, wherein the valve assembly further
mehudes a high pressure cavity and a low pressure cavity fluidly separated by a diaphragm,
wherein the high pressure cavity s fluidly coupled to the canister via the first flow path and
the low pressure cavity is fhudly coupled to the camster via the second flow path, and
wherein the restricted flow of the pressurized fluid between the first flow path and the second
flow path generates a pressure differential between the high pressure cavity and the low
pressure cavity that causes the diaphragm to seal a valve seat, thereby preventing flow of'the
pressurized fluid mio the third flow path.

{0464} hem 47. The anto-injector of item 46, wherein, after the medicament has been
expelled from the container, the pressure differential between the high pressure cavity and the
low pressure cavity decreases, thereby causing the diaphragim to unseal the valve seat and
allow flow of the pressurized flaid into the third flow path.

{04651 em 48, The auto-injector of item 43, wherein the canister is at least partially

disposed within the valve assembly.
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{0466} Brem 49, The anto-injector of ttem 48, wherein the valve assembly further
wclades one or more retention elements configured to retain the canister within the valve
assembly,

10467] ftem 50. The auto~injector of item 41, further comprising a chassis disposed

5 within the housing, and wherein the chassis includes one or more lockout windows
configured to engage with one of more retention mechanisms of the mandrel assembly after
the mandrel assembly urges the shroud toward the first position, thereby inhibiting the shroud
from moving toward the sccond position.

{34687 Rem 51, The anto-injector of item 50, wherein the chassis further includes one

10 or more gude rails configured to receive and guide the one or more retention mechanisms of
the mandrel assembly as the mandrel assembly urges the shroud toward the first position.

[0469] Eem 52, The auto~mjector of item 50, wherein the shroud includes one or
more ribs and wherein the chassis further includes one or more slots configured {o receive
and guide the one or more ribs of the shroud as the shroud moves toward the second position

15 ortoward the first position.

[0470] Item 53, The anto-ijector of tem 50, wherein the chassis further inclades one
or more audible feedback clements configured to engage with the one or more retention
mechanisms of the mandrel assembly to produce an audible sound.

{04711 Frem 54, The auto-injector of item 53, wherein the one or more audible

20 feedback elements are further configured to produce a first audible sound to ndicate that an
mjection from auto-injector has finished.

{04721 Frem 55, The anto-injector of tiom 54, wherein the one or more audible
feedback elements are further configured to produce a second audible sound to indicate that

shroud 4420 has been locked out.

b2
L

104731 kem 56. The auto-injector of item 50, wherein the shroud includes one or
more tabs and wherein the chassis includes one or more retention windows configured to
receive the one or more tabs and to prevent the one or more tabs from moving down bevond a
bottom border of the one or more retention windows.

[0474] lteme 57, The amto-iyjector of tem 50, wherein the chassis further includes one
30 ormore ribs configured to prevent the housing from being depressed inward.

{04757 Bems 58, The anto-injector of item 57, wherein the shroud includes one or
more openings configured to receive the one or more 1ibs and to allow the one or more ribs to

contact an 1nner surface of the housing.
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[0476] Itemn 59. The anto-injector of iem 50, wherein the housing includes a window
configared to allow a user of the auto-mjector to sce container and wherein the chassis further
includes a window shield configured to prevent the user of the avto-injector from seeing
components of the awto-tjector beyond the container,

[0477] Etem 60. The auto-injector of item 50, wherein the housing includes a housing
slot, wherein the chassis further includes a chassis slot, and wherein the housing slot and the
chassis slot are configured to overlap and facilitate agsembly of the auto-injector.

[0478] lteme 61, The anto-iyjector of claim 41, further comprising an actuator
posttioned between the camister and the shroud, and wheremn the shroud is configured to cause
to the pressurized medinm to be released by the canister by rotating the actuator when
moving toward the second position.

{04797 ltem 62. The auto-injector of claim 61, further comprising an activator
imchuding a piercing mechaniam and configured to engage with the actuator, and wherein
rotation of the actuator in response to the shroud moving toward the second position causes
the activator to move toward the canister, such that the piercing mechanism may puncture the
canister, thereby causing the pressunzed moedium to be released by the canister.

{04807 Bem 63. The anto-injector of claim 62, further comprising a biasing member
disposed about the activator and configured to exert a downward force on the activator,
wherein the activator transiates the downward force onto the actuator, and wherein the
actuator translates the downward force onto the shroud.

{0481] ftem 64. The amto-tnjector of claim 63, wherein the biasing member is
configured to exert the downward force on a head of the activator, wherein the activator
mcludes a first part including the piercing mechanism and a second part including the head,
and wherein the first part is configured to receive the second part bt is not integrally formed
with the second part, such that the rotation of the actuator in response to the shroud moving
toward the second position causes both the first part and the second part of the activator to
move toward the canister and such that the biasing member may exert the downward force on
the second part of the activator independent of the first part of the activator.

{0482} Fem 65, The amto-injector of claim 61, wherein the actuator includes a first
end configured to engage with the activator and a second end configured to engage with the
shroud, and wherein the second end includes a two-pronged form configored to

simultancously contact the shroud at two points.

PCT/US2024/034746
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[0483] Item 66. The auto-injector of claim 63, wherein the two-pronged form of the
second end 1s configured to straddle an opening of the shroud as the shrood moves toward the
second position or toward the first position.

104841 hem 67. An auto-injector, comprising: a housing: a container disposed within
the housing, the container configured to store a medicament; a canister disposed within the
housing, the canister configured to release a pressurized medium to expel the medicament
from the container: a shroud coupled to the housing, the shroud configured to move between
a first position and a second position relative to the housing to cause the pressurized medium
to be released by the canister; and 2 mandrel assembly disposed within the housing, the
mandrel assembly configured to urge the shroud cutward relative to the housing toward to the
first position after the pressurized medium is released by the canister.

[0485] Hem 68. The auto~injector of item 67, wherein the mandrel assembly includes
a slidable piston configured to be moved by the pressurized medium released by the canister.

[0486] ke 69. The auto-injector of ttem 67, further comprising a valve assembly
fluidly coupled to the container and the canister, wherein the mandre] assembly includes a
slidable piston disposed within a release outlet of the valve assembly and configured to be
moved by the pressunized mediom refeased by the canister, and wherein the valve assembly s
configured to direct the pressurized medium from the canister to the release outlet to cause
the mandrel assermbly 1o urge the shroud outward.

{04877 Hem 70. The auto-injector of item 67, further compnising a valve assembly
fluidly coupled to the container and the canister, wheremn the canister is at least partially
disposed within the valve assemably, wherein the mandre] assembly mcludes a slidable piston
disposed within a release outlet of the valve assembly and configured to be moved by the
pressurized medium refeased by the canister, and wherein the valve assembly is configured to
direct the pressurized medium from the canister to the release outlet to cause the mandrel
assembly to urge the shroud outward.

{04837 Hem 71, The auto-injector of item 67, further comprising a drive system
meluding the canister, a valve asserably fluidly conpled to the container and the canister. a
first thow path, a second flow path, and a third flow path. wherein the mandrel assembly
mcludes a shidable piston disposed within a release outlet of the valve assembly and
configured to be moved by the pressurized mediom released by the canister, wherein the
drive system is configured to direct, through the valve assembly, the pressurized medium

from the canister to the container via the first flow path and the second flow path to cause the
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medicament 1o be expelled from the container, and wherein the drive system is configured to
direct, through the valve assembly, the pressurized medium from the canister to the release
outlet to cause the mandrel assembly to urge the shroud outward.

{04891 Ytem 72. The auto-injector of itera 67, further comprising a drive system
including the canister, a valve assembly fluidly coupled to the container and the canister, a
first flow path, a second flow path, a third flow path, and a flow restrictor configured to
restrict flow of the pressurized fhud between the first flow path and the second flow path,
wherein the mandre] assembly mchudes a slidable piston disposed within a release outlet of
the valve assembly and configured to be moved by the pressurized medium released by the
canister, wherein the drive system is configured to direct, through the valve assembly, the
pressurized medium from the camister o the contamner via the first flow path and the second
flow path to cause the medicament to be expelled from the container, and wherein the drive
system is configured to direct, through the valve assembly, the pressurized medium from the
canister to the release outlet to cause the mandrel assembly to urge the shroud outward.

{0490] Itemn 73. The auto-injector of ttem 67, further comprising a chassis disposed
within the housing, wherein the chassis includes a lockout window configured to engage with
aretention mechanism of the mandrel assembly after the mandrel assembly urges the shroud
toward the first position, mhibiting the shroud from moving toward the second position.

{0491 krem 74. The auto-injector of item 67, further comprising a chassis disposed
within the housing, wherein the chassis includes a lockout window configured to engage with
a retention mechanism of the mandrel assembly after the mandrel assembly urges the shroud
toward the first position, inhibiting the shroud from moving toward the second position, and
wherein the chassis further includes an andible feedback element configured to engage with
the retention mechanism of the mandrel assembly to produce an audible sound.

10492] kem 75. The auto-injector of ttem 67, further comprising a chassis disposed
within the housing, wherein the chassis includes a lockout windows configured to engage
with a retention mechanism of the mandrel assembly after the mandrel assembly vrges the
shroud toward the first position, inhibiting the shroud from moving toward the second
position, and wherein the chassis further includes an andible feedback clement configured to
engage with the retention mechanism of the mandrel assembly to produce a first audible
sound to tndicate that an injection from the auto-tjector has finished and a second andible

sound to indicate that the shroud has been locked out.
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{04937 Rem 76. The anto-injector of tem 67, further comprising a chassis disposed
within the housing, wherein the chassis includes a plurality of ribs, and wherein the shroud
includes a plurality of openings configured to receive the plurality of ribs and allow the
plurality of ribs to contact an mner surface of the housing and prevent the housing from being
depressed mward,

104941 Item 77. An auto-injector, comprising: a housing; a container disposed within
the housing, the container configured to store a medicament; a canister disposed within the
housing, the canister configured to release a pressurized medium to expel the medicament
from the container; a shroud coupled to the housing, the shroud configured to move between
a first position and a sccond position relative to the housing to cause the pressurized medium
to be released by the canister; an actuator positioned between the canister and the shroud, the
actuator configured to cause the pressurized medium to be released by the canister when the
shroud moves from the first position to the second position, and 3 mandrel assembly disposed
within the housing, the mandrel assembly configured to urge the shroud outward relative to
the housing toward the first position afier the pressurized medium is released by the camster,

[0495] Brem 78, The anto-injector of tem 77, further comprising an activator
including a piercing mechanism and configured to engage with the actuator, wherein the
actuator is configured to rotate in response to the shroud moving toward the second position,
and wherein rotation of the actuator causes the activator to move toward the canister and the
piercing mechanism to puncture the canister, thereby causing the canister to release the
pressurized medivm.

{04961 Frem 79, The anto-injector of tiom 77, wherein the shroud moving toward the
second position causes a needle fludly coupled to the container to be exposed outside of the
housing through an opening of the shroud.

{04971 kem 80, The auto-injector of item 77, wherein the shroud moving toward the
second position causes a needle fluidly coupled to the container to be exposed outside of the
housing through an opening of the shroud; and further comprising a biasing member
configured to exert an outward force on the actuator, wherein the actuator translates the
outward force onto the shroud, providing resistance to the shroud moving toward the second
posttion,

{04987 ltem 81. The avto-injector of item 77, wherein the actuator includes a two-

pronged end configured to simultancously contact the shroud at two points.
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{34991 Rem 82, An auto-injector, comprising: a housing; a container disposed within
the housing, the container configured to store a medicament; a canister disposed within the
housing, the canister configured to relcase a pressurized medium to expel the medicament
from the container: a shroud coupled to the housing, the sbroud configured to move between
a first posttion and a second position relative to the housing to cause the pressunzed medium
to be released by the canister; a mandrel assembly disposed within the housing, the mandrel
assembly configured to urge the shroud outward relative to the housing toward the first
position after the pressurized medium is released by the canister; and a valve assembly fludly
coupled to the canister, the contamer, and the mandrel assembly, the valve assembly
configured to direct the pressurized medium from the canister to the confainer to cause the
medicament to be expelled from the container and to divect the pressurized medium from the
canister to the mandrel assembly to cause the mandrel assembly to urge the shroud outward.

{05007 Htem 83. The auto-injector of ttem 82, further comprising a chassis disposed
within the housing, wherein the chassis includes a lockout window configured to engage with
a retention mechanism of the mandrel asscmbly after the mandrel assembly urges the shroud
toward the first position, inhibiting the shroud from moving toward the second posttion,

{05017 Bem 84, The avto-injector of item 82, further comprising an actuator
positioned between the camister and the shroud and configured to cause the pressurized
mediunt to be released by the camister when the shroud moves from the fust position to the
second position.

{0502] ktem 85. The anto-injector of item 82, further comprising: an actuator
posttioned between the canister and the shroud and configured to cause the pressurnized
medium to be released by the canister when the shroud moves from the first position to the
second position; and a biasing member configured to exert an outward force on the actuator,
wherein the actuator translates the outward force onto the shroud, providing resistance to the
shroud moving toward the second position.

[0503] Hem 86. An auto-injector, comprising: a housing; a contamer disposed within
the housing, the container configured to store a medicament; a needle coupled to the
container, the needle configured to release the medicament outside of the housing when the
auto-ijector 18 activated; a shroud coupled to the housing, the shroud configured to move
between a first position wherein the shroud covers the needle and a second position wherein
the shroud exposes the needie outside of the housing; a first mechanism configured to urge

the shroud toward the first position before the auto-injector is activated; and a second
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mechanism configured to inhibit the shroud from moving toward the second position after the
medicament has been released outside of the housing.

{05041 lrem 87. The auto-injector of item 86, wherein the first mechanism includes a
biasing meraber configured to exert a downward pressure on the shroud.

{05057 Hem 88, The auto-injector of stem 87 further comprising an actuator disposed
within the housing and configured to activate the auto-injector when the shroad moves from
the first position to the second position, wherein the biasing member is further contigured to
exert a downward force on the actuator, and wherein the actuator is further configured 1o
translate the downward force onto the shroud, providing resistance to the shroud moving
toward the second position.

105061 Frem 89, The auto-injector of item 86, wherein the second mechanism includes
a mandrel assembly disposed within the housing, the mandrel assembly configured to be
separate from the shroud before the asto-injector is activated and to engage with the shroud
after the auto-injector is activated.

{05077 Frem 90, The anto-injector of item 89, wherein the second mechanism further
melades a lockout window configured to engage with a retention mechanism of the mandre
assembly after the mandrel assembly engages with the shroud.

{05081 em 91. The avto-injector of item 90, wherein the lockout window is included
i a chassis disposed within the housing.

{05097 Hem 92. The auto-injector of item 89: further comprising a canister disposed
within the housing, the canister configured to release a pressurized medium to expel the
medicament from the container via the needie when the auto-injector is activated, wherein the
mandre] assembly includes a shidable piston configured to be moved by the pressurnized
mediam.

{05107 krem 93, The avto-injector of item 92, wherein the slidable piston is configured
1o be moved by the pressurized medium after the medicament is expelled from the container
via the needle.

{0511} hem 94, The anto-injector of item 86: further comprising a canister disposed
within the housing, the canister configured to release a pressurized medium to expel the
medicament from the contamer via the needle when the auto-injector is activated, wherein the
second mechamsm is configured to be actuated by the pressorized medium released from the

canister.
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{05127 Brem 95, The anto-injector of tem 86, wherein the second mechanism 1g
configured to be actoated by the pressurized medium released from the canister after the

medicament is expelied from the container via the needle.
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We clamm:

1. An amto-injector, comprising:

a housing;

a contaner disposed within the housing, the contamner configured to store a
medicament;

a canister disposed within the housing, the canister configured to release a pressurized
medium to expel the medicament from the contamer,

a shroud coupled to the housing, the shroud configured to move between a first
posttion and a second position relative to the housing to cause the pressurized medium to be
released by the camster; and

a mandrel assembly disposed within the housing, the mandrel assembly configured to
arge the shroud outward relative to the housing toward the first position after the pressunzed

medium is released by the canister,

2. The auto-injector of claim 1, wherein the mandrel assembly mcludes a slidable piston

configured to be moved by the pressurized medium released by the canister.

3. The auto~tgector of clamm ©:

further comprising a valve assembly fluidly coupled to the container and the canister,

wherein the mandrel agsembly includes a slidable piston disposed within a release
outlet of the valve assembly and configured to be moved by the pressurized meduim released
by the canister, and

wherein the valve assembly 1s configured to direct the pressurized medium from the

canister to the release outlet to cause the mandrel assembly to urge the shroud outward.

4. The auto-tgector of claim Lt
further comprising a valve assembly fluidly coupled to the container and the canister,
wherein the canister 1s at least partially disposed within the valve assembly,
wherein the mandrel assembly includes a slidable piston disposed within a release
outlet of the valve assembly and configured to be moved by the pressurized mediom released

by the canister, and
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wherein the valve assembly is configured to direct the pressurized medium from the

canister to the release outlet to cause the mandrel assembly to urge the shroud cutward.

5. The auto-tjector of claim U
5 further comprising a drive system mcluding the canister, a valve assembly fluidly
coupled to the container and the canister, a first flow path, a second flow path, and a third
flow path,
wheren the mandrel assembly mcludes a slidable piston disposed within a release
outlet of the valve assembly and configured o be moved by the pressurized medium released
160 by the canister,
whercin the dave system is configured to direct, through the valve assembly, the
pressurized medium from the canister to the container via the first flow path and the second
flow path to casse the medicament to be expelled from the container, and
wheren the drive system is configured to direct, through the valve assembly, the
15 pressurized medivm from the canister to the release outlet to cause the mandrel assembly to

urge the shroud outward.

6. The auto-injector of claim 1
further comprising a drive syster including the canister, a valve assembly fluidly
20 coupled to the container and the camster, a first flow path, a second flow path, a third flow
path, and a flow restrictor configured to restrct flow of the pressurized medivm between the
first flow path and the second flow path,
wherein the mandrel assembly mcludes a shidable piston disposed within a release

cutlet of the valve assembly and configured to be moved by the pressurized mediam released

b2
L

by the canister,

wherein the dave system is configured to direct, through the valve assembly, the
pressurized medium from the camster o the container via the first fiow path and the second
flow path to cause the medicament to be expelled from the container, and

wherem the drive system is configured to direct, through the valve assembly, the
30 pressurized medium from the canister o the release outlet to cause the mandrel assembly to

urge the shroud outward.

7. The auto-ijector of clamm ©:
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further comprising a chassis disposed within the housing,
wherein the chassis inclades a lockout window configured to engage with a retention
mechanism of the mandrel assembly after the mandrel assembly urges the shroud toward the

first posttion, inhibiting the shroud from moving toward the second position.

8. The avto-injector of clamm 1
further comprising a chassis disposed within the housing,
wherein the chassis mcludes a lockout window configured to engage with a retention
mechanism of the mandre] assembly after the mandrel assembly urges the shroud toward the
10 first position, inhibiting the shroud from moving toward the sccond position, and
wherein the chassis further includes an audible foedback clement configured to

engage with the retention mechanism of the mandrel assembly to produce an audible sound.

9. The auto-injector of clamm 1
15 further comprising a chassis disposed within the housing,
wherein the chassis mcludes a lockout windows configured 1o engage with a retention
mechanism of the mandrel assembly after the mandrel assembly wrges the shroud toward the
first position, inhibiting the shroud from moving toward the second position, and
wherein the chassis further includes an audible foedback clement configured to
20 engage with the retention mechanism of the mandrel assembly to produce a first audible
sound to ndicate that an injection from the auto-injector has finished and a second audible

sound to indicate that the shroud bas been locked out.

10, The auwto-injector of claim 1.
25 further comprising a chassis disposed within the housing,
wherein the chassis includes a plurality of ribs, and
wherein the shroud includes a plurality of openings configured to receive the plurality
of ribs and allow the plurality of ribs to contact an mner surface of the housing and prevent
the housing from being depressed mward.
30
11, Anauto-injector, comprising:
a housing;
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a container disposed within the housing, the container configured to store a
medicament,

a canister disposed within the housing, the canister contfigured to release a pressurized
mediont to expel the medicament from the container;

5 a shroud coupled to the housing, the shroud configured to move between a first
position and a second position relative to the housing to cause the pressurized medium to be
released by the canister;

an actuator postioned between the canister and the shuoud, the actator configured to
cause the pressunzed medium to be released by the canister when the shroud moves from the
10 first position to the second posttion, and
a mandrel assembly disposed within the housing, the mandrel asserbly configured to
urge the shroud outward relative to the housing toward the first position afier the pressurized

medium is released by the canister.

15 120 The auto-mjector of clamm 11:
further comprising an activator inclhuding a piercing mechanism and configured to
engage with the actuator,
wherein the actuator is configured to move m response 1o the shroud moving toward
the second position, and
26 wherein movement of the actuator causes the activator to move toward the canister
and the piercing mechanism to puncture the canister, thercby causing the canister o release

the pressurized medium,

13, The awto-injector of clasm 11, wherein the shroud moving toward the second position

ra
A

causes a needie fluidly coupled to the container to be exposed outside of the housing through

an openiug of the shroud.

14, The avto-injector of claim 11
wherein the shroud rooving toward the second position causes a needle fludly
30 coupled to the contamer to be exposed outside of the housing through an opening of the
shroud; and
further comprising a biasing member configured to exert an cutward force on the

actuator,
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wherein the actuator translates the outward force onto the shroud, providing resistance

to the shroud moving toward the second position.

15, The amto-ijector of claim 11, wherein the actuator wncludes a two-pronged end

5 configured to simultancously contact the shroud at two points.

16, An auto-injector, comprising:
a housing;
a container disposed within the housing, the contamer configured to storc a
10 medicament;
a canister disposed within the housing, the canister configured to release a pressunized
medium to expel the medicament from the container,
a shroud coupled to the housing, the shroud configured to move between a first
position and a second position relative to the housing to cause the pressurized medium to be
15 released by the canister;
amandrel assembly disposed within the housing, the mandre] assembly configured to
urge the shroud cutward relative to the housing toward the first position after the pressurized
medium is released by the canister; and
a valve assembly fluidly coupled to the canister, the container, and the mandrel
20 assembly, the valve assembly configured to direct the pressunzed medium from the camster
to the container to cause the medicament to be expelled from the container and to direct the
pressurized medinm from the canister to the mandrel assembly to cause the mandrel assembly

to urge the shroud outward.

25 17, The auto-injector of claim 16, wherein the mandrel assembly includes a slidable
piston disposed within a release outlet of the valve assembly and configured to be moved by
the pressurized medium released by the canister.

18.  The auto-injector of claim 16:
30 further comprising a chassis disposed within the housing,

wherein the chassis inclades a lockout window configured to engage with a retention
mechanism of the mandrel asserbly after the mandrel assembly urges the shroud toward the

first posttion, inhibiting the shroud from moving toward the second posttion.
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19, The amto-injector of claim 16, further comprising an actaator positioned between the
canister and the shroud and configured to cause the pressurized medium to be released by the

carister when the sbroud moves from the first posttion to the sccond position.

20, The asto-injector of claim 16, further comprising:

an actuator positioned between the cantster and the shroud and configured to cause
the pressurized medium to be relcased by the canister when the shroud moves from the first
position o the second position; and

a biasing member configured to exert an outward foree on the actaator,

wherein the actuator translates the outward force onto the shroud, providing resistance

to the shroud moving toward the second position.

21 An auto-injector, comprising;

a housing;

a container disposed within the housing, the contamer configured to store a
medicament;

aneedle coupled to the container, the needie configured to release the medicament
outside of the housing when the auto-injector is activated,

a shroud coupled to the housing, the shroud configured to move between a first
position wherein the shroud covers the needie and a second position wherein the shroud
exposes the needle outside of the housing,

a first mechanism configured to urge the shroud toward the first position before the
auto-injector is activated; and

a second mechanism configured to inhibit the shroud from moving toward the second

position after the medicament has been released outside of the housing.

22, The avto-injector of claim 21, wherein the first mechanism includes a biasing member

configured to exert a downward pressure o the shroud.

23, The awto-injector of claim 22:
further comprising an actuator disposed within the housing and configured to activate

the auto~-injector when the shroud moves from the first position to the second position,
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wherein the biasing member is further configured to exert a downward force on the
actuator, and
wherein the actuator is further configured to translate the downward force onto the

shroud, providing resistance to the shroud moving toward the second postiion.

24, The asto-injector of elaim 21, wherein the second mechanism includes a mandrel
assembly disposed within the housing. the mandrel assembly configured to be separate from
the shroud before the auto~-injector is activated and to cngage with the shroud after the auto-

mjector 1s activated.

25, The anto-injector of claim 24, wherein the second mechanism further includes a
lockout window configured to engage with a retention mechanism of the mandrel assembly

after the mandrel assembly engages with the shroud.

26.  The awto-injector of claim 25, wherein the lockout window is incladed 1n a chassis

disposed within the housing.

27, The auto-injector of clamm 24:

further comprising a camster disposed within the housing, the canister configared to
release a pressurized mediim o expel the medicament from the contaimer via the needle
when the auto-injector is activated,

wherein the mandrel assembly includes a shidable piston configured to be moved by

the pressurized medium.

28, The auto-injector of claim 27, wherein the shdable piston is configured to be moved
by the pressunized medinm after the medicament is expelled from the container via the

needie.

29 The auto-injector of claim 21

further comprising a canister disposed within the housing, the canister configured to
release a pressurized medium fo expel the medicament from the container via the needle
when the auto-mjector i activated,

wherein the second mechanism is configured to be actuated by the pressurized

medium released from the canister.
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3(.  The auto-injector of claim 29, wherein the second mechanism is configured to be
actuated by the pressurized medium released from the canister after the medicament is

expelled from the container via the needle.



