AUTOMATIC INJECTOR CROSS REFERENCE TO RELATED
APPLICATION [00011 The application relates to and claims priority to
U.S. Provisional Patent Application No. 60/599,054, filed on August 6,
2004, which is incorporated herein in its entirety specifically by reference.
BACKGROUND OF THE INVENTION 1. Field of the Invention [0002] The
present invention relates to an automatic injector or auto-injector for

delivering medicament to an m@%gg sii(e. In particular, the present
invention is directed to an auto-inje PG % dle cover mechanism
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caRsisd¥ sy fiEREedle. [0003] The present invention is also directed to

an auto-injector having S8ACKERPEND CrritaiR MgvEgTERiece molded

collet. ThgMmelged.caligt,reduces the overall number of manufactured
components while incre,asing versatility. The molded collet can be used
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i ted to be a ed to a needle asse . The cartridge can
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fritvereh4pses Ahkedismsrto injection. The housing carries an actuation
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administer a pré-measured dose of a medicament composition subcutancously or
intramuscularly, usually in an emergency situation. Automatic injectors are used, for example,
to treat anaphylactic (severe allergic) reactions and to administer antidotes for certain poisons,
such as chemical nerve agents and various drug compositions such as diazepan.

{0005] A typical auto-injector has a housing, inside of which is a cartridge. The
cartridge has one or several chambers containing medicament compositions or components
thereof and is adapted to be attached to a needle assembly. The cartridge can hold either a pre-
mixed liquid medicament or a solid medicament and a fiquid that are mixed prior to injection.
The housing carries an actuation assembly with a stored energy source, for example, a
compressed spring. Activation of the actuation assembly causes a sequence of movements,
whereby the needle extends from the auto-injector into the user so that the medicament

éompound is then forced through the needle and into the usér. After delivery of the dose of
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whereby the needle extends from the auto-injector into the user so that

the medicament compound is then forced through the needle and into the
user. After delivery of the dose of 1 medicament into the injection site, the
needle remains in an extended position. If the auto- injector is of the type
designed to carry plural components of the medicament composition in
separate, sealed compartments, structure may be included that forces the
components to mix when the actuation assembly is activated. [0006]
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reaching the injection site. To overcome these deficiencies, higher trigger forces would be
neeessary. When the latches are released during the deployment of the cover, the latches are
biased outwardly. It is possible for the user to be pinched or otherwise injured by this
deployment. '
[0008] If the cover deploys prior to delivery of the drug, a potentially iife threatening

event may arise because the user may not receive the proper dose of medicament. There is a
need for a secured cover such that cannot be displaced prior to use of the auto-injector, There is
also a need for.a cover that does not impede or adversely impact the operation of the auto-
injestor in the event it is contacted by the user. It is also desirable that the cover be locked in an

extended position afier use of the auto-injector so that the needle is not exposed such that a
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event may arise because the user may not receive the proper dose of
medicament. There is a need for a secured cover such that cannot be
displaced prior to use of the auto-injector. There is also a need for a

cover that does not impede or adversely impact the operation of the auto-
injector in the event it is contacted by the user. It is also desirable that the
cover be locked in an extended position after use of the auto-injector so
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the needle cover is in a locked extended position after, operation of the
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a cartridge received within_the cartridge container, the cartridge having at ]
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[0008b] In accordance with a second aspect of the present invention, there is

provided an auto-injector comprising: a housing; a cartridge container disposed within
the housing; a cartridge received within the cartridge container, the cartridge having at
least one opening therein and containing a medicament, the medicament rearwardly
confined by a plunger, wherein the cartridge includes a needie assembly to dispense
the medicament there through; an actuation assembly providing a stored energy source
capable of being released to drive the plunger within the cartridge to dispense the
medicament through the needle assembly; a needle cover at least partially received
within the housing, the needle cover having an opening formed therein sized to permit
the passage of the needle assembly there through during a medicament dispensing

operation, the needle cover having a first locked retracted position and a second locked



confined by a plunger, wherein the cartridge includes a needle assembly
to dispense the medicament there through; an actuation assembly
providing a stored energy source capable of being released to drive the
plunger within the cartridge to dispense the medicament through the
needle assembly; a needle cover at Ieast partially received within the

&"Egnrag%ﬁéom@%ﬁdg%& ?x\fﬁglﬂﬁg'?f% assem E‘?é@%ﬁ%éﬂ iﬁ?ﬁg ﬁ%jntgedle cover

permit the passage of the nee ere thr ing a
netlicdire adispepsiey apeiatbn swh@ndéedr@ctgveutlham@ea?mébftdekb@g

r 0 Q‘Pg |

n%%%%%@n ?o%gé% tlvelyﬁlgli din hggn%e le Cgfggrggr@g%g%fﬁ%?%gégg!ﬁ&%v .
positioncapidlin tsedbecontt sk posiios, wherein the locking

mechanism is constructed and arranged to be protected against external
contact I8 fTrRstigatypithe H’éé‘a’ltemé’&{}%‘?“afﬁg“ﬁf@ HASHG efsdey] dispensing a
Embedimentswhthefpresentimrerifienrelatertotamabttaihfe stirafoninistered or
daa%n&m&%yar&@%negm*ﬁﬁqaesﬁ}g&o@f ,?cm%@'gcamgﬂ& m%ﬂaqgm%ﬁ;ab

may be either self adminjstered or administered b iver

SRR eEFhE es W HJiifgs TRE ﬁ‘gﬁ’é?ﬁﬂcis%?e‘?‘é eé\/%l‘ieBFS fhe aut
eitipticafimstodpe stichadiatitfls: moksergolomicdfhe bug shdpe prevenpsnting

the ARG IRIGRIL éﬁ%@@'@&gﬂf&ﬁs@l&l&‘;% flat Ef@%u%'%%%‘ iiRGsReceived
Iar%’ér surface area for prl% %e stru tlons A cartrid ge contgmer IS

8 GOrtRP SR éaé L ORNRIPI contains 2

BWetf Hie' Eartrdy
copdaismaent ﬁ@m@m&g@%a@rmébfm@efwéhmg nhegemTézn SRR EY m@}ades a

nedicamenblyT Ja%l%@ﬁi:i@am@@H@ﬁ%{\&@r&h&&mfimﬁéﬂcayr@@weanzfaaemmm the
cartruégre mclude%a needle assem ense the me

PTG PAATASS  RUVAAC AR TG Logias s
fiform éilsmr@digfcmﬂ@mo saﬁlélpféﬁéﬁ opspesitieHownareth dhubrildsExednts

fremathe catislgeGRNa RRIKgeidbal the-deseaf m@w@@m@ PGB bebeing
inister ctuatio I wer r V|des stor
e R T L R e recare
vetheP bt o dtes @adcﬁ%‘éwgé%@ﬁ dfb%ﬁﬁ%ﬂ%ﬁ@ﬁ%ﬁé%@edle
assembjgangp the usesanehatiowingdhtpesdlete h@ﬂﬁﬁﬁﬁgﬂiﬂesﬂ& cover received

act{x%t'fl nlQ@191-R0& embodiment of, Eh&ﬁ‘é‘ﬁgel'}i%%% Wi Asthe pr ngsg&zn Bfine
a needle cover ecelved within the housmg he needle cover may s |eId

thecalselifome infby e estpoRiT et a AR PR aler dfter LSS B 4HY - the operation of
allitortajRe tor pro Vidi ngashanpse protectowilTie depticaliy; it ofhe tatich pdnetrates the

00SR ISR Rl AL SRRRLP UG AR LVUELNIAG ACHOSHMN AR neeare
the needle’] p netrates the
cover to permit the dispensing of a dose of medicament. After use of the auto-injector, the

needle cover is held in a locked position to prevent the cover from being retracted to expose the
needle. According to embodiments of the invention, the needle cover has a locked retracted
position prior to activation of the auto-injector, thus maintaining a compact configuration of the
device prior to use. According to embodiments of the invention, the actuation forces associated
with the auto-injector are not imparted on the needle cover.

[0011] In accordance with embodiments of the present invention, the auto-injector has a
first locking assembly that hoids the needle cover in the first locked position. The first locking

assembliy may be located on the cartridge container. The first locking assembly may include at
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user. During operation, the needle of the cartridge extends through an
opening in the needle cover to permit the dispensing of a dose of
medicament. After use of the auto-injector, the needle cover is held in a
locked position to prevent the cover from being retracted to expose the
needle. According to embodiments of the invention, the needle cover has
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operation to avoid any premature rupturing of the diaphragm within the
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is released. In accordance
can be temporarily compressed against the cartridge container as the needle cover moves from

the first locked position to the second locked position. Each locking arm has a locking surface
to engage the needie cover when the needle cover is in the locked extended position. Each
locking arm has a thick strut portion and a thin strut portion, wherein the thick strut portion is
outwardly curved and the thin strut portion is inwardly curved. This construction can maintain
the Jocking arm in a normal uncompressed state to reduce stress on the cartridge container.
This may also permit a smooth deployment of the cover member. Furthermore, this
arrangement may ensure that the thick strut portion will buckle into a stable condition. This

can create a stronger lock to



with embodiments of the present invention, the auto-injector has a second

locking assembly that holds the needle cover in the second locked

position. The second locking assembly may be located on the cartridge

container, the outer body or the cover member. The second locking

assembly may include at least one locking arm or wing preferably
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- theredan When the openings are aligned prior to activation of the
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housing and the openings. The housing may be transparent or opaque.
Wiraigement of the actuation assembly or power pack Wh]Ch is mounted within the housing

adjacent to an open end. A release pin or safe pin is removably attached to the actuation
assembly to prevent inadvertent actuation of the auto-injector when the release pin is m place.
A pin or stem on the release pin is received within an opening in the actuation assembly to
prevent actuation of the auto-injector. This opening in the power pack is spaced from the open
end of the housing such that the opening may be less visible to a user prior to administering
the drug. This arrangement is provided so that user may not orienit the incorrect end of the
auto-injector against the injection surface of the user. The power pack is recessed or spaced
from the end of the housing, which can provide an indication to the user that pressing the
power pack may not operate the auto-injector. The recessed nature of the power pack may

serve to hide the release pin hole in the power pack
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"~ opaque, the housing may contain an opening that can be aligned with the
openings in the needle cover and cartridge container so that the color of

the medicament may be checked to determine whether or not the
medicament is suitable for injection. If the medicament is discolored, the

user may know not to administer the medicament. When the openings are

not aligned after operation of the auto-injector, the user may no longer be
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release pin such th ]e@l release pin

must be pulled in or%t{{rﬁffg?gemov %)Ope%l ihe atc{@;\ljtl@on assembly

includeg@g O%e&ula%ﬁén&{l?g‘%?i§e%ﬂﬂ%£%d&xﬁ&g§9@cﬂb mg{%sgapt& gained by

The outer b y is constructed to b co nected to the h usm |nn
i URISIod 15FE il

SO S Bperlonds b et e s g

ntfon 1
onfthminmembodyasécdresithe inner body to the outer body. The inner

body isgapatig.ef imitedhmovernentmithdespecd d0dhg ector according to an
embodiment of the present invention;
[0018] Figure 2 is a side cross sectional view of the auto-injector of Figure 1 in an
unactivated state having the release pin in place;
[0019] Figure 3 is a side schematic view of the auto-injector in the unactivated state of
Figure 2;
[6020] Figure 4 is a side cross sectional view of the auto-injector of Figure | having the
release pin removed in preparation for activation;
[0021] Figure 5 is a side cross sectional view of the auto~-injector of Figure 1 wherein the

needie cover spring is in a compressed state;



outer body. A collet is operatively coupled to the inner body. An energy
source is operatively connected to the inner body and the collet. Unlike
conventional collets, the collet in the present invention may be molded as
a single piece. No spacers or other components are provided between
the collet and the plunger in the cartridge. This arrangement may simplify
construction. Different sized collets can be produced and installed into the
actuation assembly, such that only the collet needs to altered when

differenqmgpm@wg%aé@cuéﬁ%@L@@Jﬁ@{%ﬁ%@&&9?@%%:9%
medlcaﬁ@é}%to b %(%rsr’} |§;§r§5d BRa]E Ef CRIFTION o)

DRAWI [0016] A Ghderetanaitg oy ey &icuS é%%&dl%%@%?tfﬁém
m\?@ﬁﬁ%ﬁf‘ﬁﬁ@?‘ﬁé‘*@@ﬁﬂ@@w uiatienof the following figures, of which like
e|ememgaum4yargawﬂgum wﬂbmmmmmmjmsﬁonp@b@rﬁ and

whereiry it Bside.qions seclenslien i duoiniegion,

accordlng fo an” embodiment of the present inven igur

a@h@@rggﬁé&WS?WlWﬁﬁﬁéﬂ%ﬁm%éva@@@ 1inan
unactiv§tezbsFigerh Hvingntiitargde asey pmbin REnge ﬂ[ﬂ@igiﬁmagiéoarﬁ&%r
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[0020] Figure 4 is a side cross sectional view of the auto-in ecto

1 havind%8 Fgmstbibniissiismatinvine shibsmre i sineitiantdt2
Figure B02%h Biglee dibiss bdcfiomathéemiotidvediiiodmedijacof bfqigerd ] having the

W%f%%ﬁ%n&%@@ﬁe&%’ Ble RN dS I 12 160MR R 3565k lﬁogdgrp P to act[vamn
%%re 6 is a side schematic view of the auto-injector of Figure 5; 100231

F&UE e cross sectional view of the auto- -injector in an actuated
state WRRGHE el és i andinggddativ efiFigosiid io6Rik Mg preiBos of bidecking
ngmmm&et@mﬁﬁ&u{e 7 [00251 Figure 9is a side
Cross aI Vi h uto-injector follo dellve
Wherewg ﬁéﬁl éoveﬁlg |ntasﬁgéx€éﬁ & 8 cﬁ\?e"%'t ﬁ’g‘ge%ﬁ:?dﬁ?éng the
%‘»eifsbaﬁ%?mé avhsahonapicl oetdniy latpigd lgﬁﬂ@cf@adnrﬁdgetwmsmn after use
siaendiaeigeasiie cover is in the extended protective state, as shown in

Flgur(—*ﬁOQﬁl %dgure 15 is an enlarged view of Figure 14 illustrating the position of the locking
wings of the cartridge container and the locking teeth; '
[0032] Figure 16 is an enlarged cross sectional view illustrating the position of the
locking teeth when the needle cover is in the extended protective position;
[0033] Figure 17 is a left rear perspective view of the power pack outer bods-f for the
power pack for the auto-injector according to the present invention;
[0031} Figure 18 is a side perspective view of the collet for the power pack for the auto-
injector according to the present invention;
[0035] Figure 19 is a right front perspective view of the power pack inner body for the
power pack for the auto-injector according to the present invention;
[0036] Figure 20 is a side perspective view of the spring assembly for the power pack for
the auto-injector according to the present invention;
[0037] Figure 21 is a left bottom perspective view of the release pin for the auto-injector

according to the present invention;



[0027] Figure 1 | is a side schematic view of the auto-injector of Figure 9;
[0028] Figure 12 is a left front schematic view of the auto-injector of Figure
| having the outer body removed wherein the needle cover is located in a
retracted position prior to activation of the auto-injector; [0029] Figure 13
is an enlarged view of Figure 12 illustrating the position of the locking
wings of the cartridge container and the locking teeth; [00301 Figure 14 is
a left front schematic view of the auto-injector of Figure 1 having the outer
body remosgidrigaaniieaniaieicayirislacalgehinan gxiangdec REAkRGHue
pq%gi&g}Q{%rag&%bqutggtéuto-injector; [0031] Figure 15 is an enlarged

view of Figure 14 illustrating the position of the locking wings of the
cartridgé"g%?%tgfﬁ%fﬁ&ﬁéf feRinEFtaent: oo S ripure perlcoiRisviaded
cross sétien éhmmv@ﬂ g strating ﬁh@pﬁﬁﬁ@&i@fﬁv@ﬁfﬁ&: ﬂeﬁk}@gcmhigdﬂ@mtimmg the
nesile oY er it Rithe rlendes BIIBFe RS %L%Qé?el&#}% EhiRa,

left rear perspective view of the power, pack outer body for the power
pack foJ&ﬂ@pﬁ%ﬁﬁfé&&t%@&mﬁﬁcfmﬁé’ﬁé&?ﬂ FAVENRRSH ofd0gure 22;

Figure 1®#&blide perspaptiv pispeaivthéceotihiqrtihe polpsdgicicdorithie the
abiiRr igrialas e dRGHIR e Riesent invention; (00351 Figure 19 is a

right fr rspective view qf the power pack inner body for the power

pack f(())FH #%?a%%gff’n%e\l’%téer aféceo‘?ﬂﬁ%%%' T R U LBAPIRTE RS P GSBY

Figure K844l disiere Fepspwctinieropevediotabrsprngiasgem Blystoritiestpomenior of
RBCkJI@E: Haskauta-jggtor according to the present invention; [00371

Figure is a.left battom perspective view of the release_ pin for the . .
o e o e e R Btgrorof
HRBGEBIA BRIV e view of the power pack of the auto- injector in an
assemjpie]skaiac[S08 I E Puin AR R ileRsHEpaionat ey of the

power gaek @l %E%%Wg@ﬁﬁ%ﬁ%&

re 24 is a top left perspective yiew of
the power pack of Figure 2 Ltifwvg v’[%%r %%éﬁ(fr?% rfﬁaéc F&%’gléi%oél?’h and

a periphl8l Figvm & psideripyat %‘Gf@kbﬁd’}“ﬁemoved; [0041] Figure 25 is
a top |pe4% Kpeethrdsviemheal she powel thoek afepigieF Baie 32 rotated 90° about an |
axis; . |

[0050] Figure 34 is a botiom perspective view of the safe pin of Figure 32;

[0051] Figure 35 is a side view of the collet of the power pack;

[0052] Figure 36 is another side view of the collet of Figure 33 rotated 90° about an axis;

[0053] Figure 37 is an enlarged end view of the collet illustrating the stabilizing arch;

{0054] Figure 38 is side perspective view of the needle cover located within the outer
body of the auto-injector;

{0055] Figure 39 is a cross sectional view of the cartridge container and needle cover
located within the outer body with the power pack removed prior to final assembly of the auto-
injector;

[00656] Figure 40 is a cross sectional view of the cartridge container and needle cover
located within the outer body of Figure 39 rotated 90° about an axis with the power pack
removed prior to final assembly of the auto-injector;

[0057] Figure 41 is a front left side perspective view of the cartridge container of the

auto-injector;



[0042] Figure 26 is a top left perspective view of the power pack
positioned within the outer body having the safe pin removed; [0043]
Figure 27 is left side perspective view of the power pack outer body [0044]
Figure 28 is a partial cross sectional perspective view illustrating the
interior of the power pack outer body; [0045] Figure 29 is a partial cross
sectional perspective view illustrating the interior of the power pack inner
body; [0046] Figure 30-is side perspective view of the power pack inner

body; [Of#s3)Ficiie Shds f-RALAN REfReLINE. yiew.Rf the,power pack
inner bo é@sﬁ’%ﬁ%lf@“reéz |§$ s&de view of the release pin; [0049

Figure 33 IS dnother Side view of the TEIaSes pHeSt Eifiins gy rotste 9o 2uto-
ab@ifcER axis; [0050] Figure 34 is a bottom perspective view of the safe

pin of FignueoPRig R0 FigiteB%ids pesidevievet! dhecalateliing ROWRL-
pagk. [0052] Figure 36 is another side view of the collet of Figure 35

rotated 90 about an axis; [0053] Figure 37 is an enlarged end view of the .
collet ill 06 Fietie Sriasmotg laﬁ*dig,e FouBerirsgire ofthe ajte hedrsyidtiue 44;
view of fliesRpEigerct/inipaaibetostiaitishs puutpectbadycafitheratipinesiSior of
[OQle {9k, 39 Is a cross sectional view of the cartridge container and
needle cover located within the outer body with the power pack removed -
prior to HITSPREEURAK bt s Wertolifeetst jobs6] Figure 40 is a cross
section#8a&\WFighth d8ca uidige cdntiziner Gndunaddby coyRurtorataskaitiMabout an
theg;guter body of Figure 39 rotated 90 about an axis with the power pack
remov?ﬁé?jg 1o fin@] assembly of the auto-injector; [0057] Figure 41 is a
front left Std {Bé%‘f) BT R R R TS Gits X ] fige container of the
awtie-injestenr; 8 10058] Figure 42 is a perspective view of the needle cover

spring; [f8EPF&IgHER A3 SuaJianbielt sideneIaneative view of the needle
COVer QRS 0 SIS 0 ther side view of the cartridge container of Figure 51 rofated 90°
about an axis; _ : .
[0068] Figure 52 is an enlarged side view of the cartridge container illustrated in Figure
51, wherein the dotted lines illustrate the deflection path of the locking wings;
[0069] Figure 53 is aright rear perspective view of the needle cover of the auto-injector;, -
[0070] Figure 54 is a side view of the needle cover of Figure 53;
[0071] Figure 55 is a perspective view of the needle cover spring;
[0072) Figure 56 is a right top perspective view of a locking tooth of the auto-injector.in
accordance with the present invention;
{0073] Figure 57 is a left bottom perspective view of the locking tooth of Figure 55;
[0074] Figure S8 is a side view of the locking tooth; and
{0075] Figure 59 is a top view of the locking tooth.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT OF THE INVENTION

[0076] It should be appreciated that some of the components described herein are
conventionally known in the broader aspects, as described in U.S. Patent No. 4,031,893 (“the
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[0060] Figure 44 is a front left side perspective view of the outer body of
the auto- injector; 10061] Figure 45 is another left side perspective view of
the outer body of Figure 44; [0062] Figure 46 is a partial cross sectional
perspective view illustrating the interior of the outer body; [0063] Figure
47 is a side view of the outer body; [0064] Figure 48 is another side view
of the outer body of Figure 47 rotated 90 about an axis; 100651 Figure 49
is a right rear side perspective view of the cartridge container of the

J,% 1!1 tgr 1{%3@6%05 ure side view of the cadrmdge container;

71{! |gu e blfs an %F Side er?/f}erwcgﬂﬁté CHFldgE coﬁféﬁ?féifﬁ?’lb?&d?e
51%?&?&3@@8%68? aH %‘?Fﬁd ODO8 EiRigcinteS thig lan enierdiSdative siewifons to
therxesspigaeconiajipsr dusiyataskinbigiiacpds wdeei: the.satted lines.

"'%L@femis@f'%ﬁ&%%&a?f th%J%‘f%q 9ing s JQO0IL FIQUIe D318, . s,

ective view O € neeaie cover Oft € auto-injector,.

trear per
1 P S04 SO PO 060 ACBaRS Sl S fanb s, RS Aa166,

F@f@@iﬁ@is«acp@fsﬁﬂdmwwpm@fem REEdiR COME! RprROOIA0S Bl FigiiBes
S5 lsayright top perspective view of a locking tooth of the auto-injector in
accordance with the present invention; 100731 Figure 57 is a left bottom

perspedf&7LARABPiRiFTREdR Bt EIidu e ten Yobney Ridereribeti greater
sithéeilimwonhtbiéctoeitingsto dtbg. afic: (DY mjeigui® bRlisia tapwiewod§ he, a release

|%imt99me%gﬁ%pc% &EJM‘QE&%&E&R\?ECF FRREER a cartridee 160
MBODI OF. THE INVENTIO 761 It should be appreciated
SOTRET81 %S%%rﬁb%*ﬁaéﬂ‘i%fu&%ﬁae&wegfefﬁﬁef’emé&%?ﬁfa soﬁ%rmwm

th@rﬁn@mgmmmm@b@:ﬂma mixddrivateniddtiont; 031,893 (“the 9
"893 pabens| Me@wlmwpmemms@e@&wp i emiaty. Apstdws Nty 45,
20 e%cg R et et S I Al RS, Apreciated that
Known ications GFAHRHORE Yo tip P gonomic sized to
permit easy grasping and use by the user or caregiver in comparison with a cylindrical body.
The generally oval shape of the outer body 110 prevents the auto-injector 100 from inadvertently
- rolling or sliding off a flat surface. Furthermore, the oval shape provides a larger print surface
for labeling the auto-injector' 100 with instructions. The outer body 110 is preferably formed
from a synthetic material such that it can be eesily molded, The outer body 110 can'be
transparent such that the interior components can be casily viewed through the outer body 110,
With such a construction, the user can view the contents of the cartridge 160 through windows
14]a and 141b in the cartridge container 140 and the needle cover 150 at predetermined times,
It is also contemplated that the outer body 110 can be opaque such that the interior components
are not visible through the outer body 110. It is also contemplated that the outer body 110 has a
window or windows that permit viewing of the components within the outer body 110. The
outer body 110 has an opening 111 formed in one end that is sized to receive a release pin 120.
When in place, the release pin 120 prevents inadvertent use or activation of the auto-injector
100. The release pin 120 is illustrated in Figs. 32-34. It is contemplated that operating
instructions may be printed directly onto the outer body 110, It is also contemplated that a label
may be affixed to the outer body 110, which may increase the rigidity of the outer body 110.
When the outer body 110 includes one or more apertures, the provision of a label increases the
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the "893 patent can apply equally to the auto-injector of the present
invention as will be described below. These modifications or variations
include embodiments described in U.S. Patent Nos. 4,226,235;
4,329,988; 4,394,863; 4,723,937; and U.S. Serial Nos. 09/985,466;
10/285,692, each of which is incorporated by reference in its entirety for
the full teachings therein. [0077) An auto-injector 100 of the present
invention will now be described in greater detail in connection with Figs.
cI de outer.hody 1 lease pin
126 a%l- %ﬁﬁeﬁ%&mﬁ% a cartrl gneaceosr%faﬁ]g\r"i%xga%%em %%%‘\1%? 0 and
a éﬁﬁffd@%ni%uﬁ‘ifﬁ%*ﬁ‘i@’a dose of medicament. The dose can be stored
in liquid gesslidienpeigd hirchiabinatiee:ata liquichand s sl tahis
mlé@%ﬁ%}%@gs mé%@é&ﬁee @éét%o@iﬁ;i‘@rséb%mﬂe 26 QUIEE 48, while

body 110 shown In"Figures 3 e ‘outer body 110 has a
gewéﬁfg?%ﬁfaﬂ%ﬁ*@mf&ﬁlcgﬁtaﬁéiaﬁﬁ et Asigrd SrEURBIS RS Etr T B ian
e asye graspingoaudiddu Sachyttveruf ercersearéijiverspoad m i isanbeyidi @bs, The

cyjingsical badya The gensrally ﬁl‘éé‘!h%? GRE QELRR AL DAL RIENED1S 12 and

the auto- |njector 100 from inadvertently rolllng or sliding off a flat surface.

FURRRPRBFSCHRE RUA Shalls Bro itk brlurpyant WintaRat fbr sy 120
thexchutiert Hje otor ca0Q htigniast thatibns:1daepdutdn badpd 1liéd prbéetisdolyotated to

foponadl r{ievapos YRt Relic Mater AL IR {D%{ﬁﬂetliﬁtgﬁﬁg%@%e%gﬁ%s 121a
out " deﬂO can be tra parent such thb;‘t |nte ior components{g\th
b%"ea5| Veliey ﬂﬁé?fgh & BRI PIES LT ﬁ‘ﬁﬁg R PROHG RIS e powver
th@qlfsiéwc@nmw ingreatsn dietaid sl aive Toarmdehgeesl B0 alardUd hbypigslisipscctablto the
araad 3vh Qégeme&a%sidg%mtm%h@md Welbenhpeastis: @!b?\ﬁgfojlﬁé)]ﬁtver pack

o termined t tis also contemplated t e outer bo

e R D B L, L S P mtes

db?éﬁ%d@;l pidisledas %@m&%ﬂ% &m%qwm@? fudh ﬁafstbp pin 120

whadBsH. BE wmmmﬂaaﬁpermapdewlﬁ@mSbemmmemseawtmm ke auiRvature
dy.110. The 10 has a 11 forme

e N et O B R RRAT o kRIS IR Bk e

1815 prloRhike ﬁ%ﬁﬁ?é??éﬁﬂ?s’éﬂbkwﬁfaﬁ&%ﬂfh’@*w@?ﬁ ﬁe@wtm@rwwsswe,. C
relsiang pircd Bviseilltistpafedo azﬁlg@w&a:ﬁé 180s tantgeapipied 20also includes

aRGIRling, Wseinns Moy ba BRIt liselane hroulerbe %X Wi

m Iate that a é e affixe e outer
memﬁﬁ@?é%%eﬁﬁélh@% ek Beﬂé‘i%%dw@@ﬂlm@m%@@e release
- fiadpd 10iinckeaplontion sdaikeaelbs iR, ba@rpriligiorhefdelabeln 120 includes

- ARSIERRRTYBRiA a1 end 123 having a peripheral ledge 124. The peripheral ledge 124
permits grasping of the release pin 120 by the user. The ledge 124 is sized to rest on the end
surface of the outer body 110 adjacent opening 111, The release pin 120 includes a downwardly
extending pin 125, which engages the collet 430 of the power pack 130. When secured in place
(i.e., prior to removal of the release pin 120 and prior to actuation of the auto-injector 100), the
pin 125 prevents the end of the collet 430 from compressing, which prevents actuaticn_n of the
auto-injector 100. The end 123 has a shape corresponding to the oval/eliiptical shape of the
outer body 110.

[0080] As shown in Figure 46, the inner surface of the outer body 110 is contoured to
receive the power pack 130, a cartridge container 140 and a needle cover therein 150, Unlike
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strength of the outer body 110, which makes the provision of additional
structural reinforcements unnecessary. [00791 The opening 111 includes
side recesses | | la and 11Ib, which extend downwardly along opposing
sides of the outer body 110, shown in Figures 45, 46 and 48. While two
recesses are shown, it is contemplated that a single recess may be
provided or more than two may be provided. The number of recesses will
correspond to the number of tabs. The recesses 11 laand | 1 Ib are sized

SO,—,E?%; L%yapg §¥eﬁ‘?e°(?d¥8sd8¥‘ﬁl¥‘éﬁer9$¥ e)l(% dln%égﬁ% %Zttveeggld %]t%ﬁt]émerq 40 and
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e age cgsses
é]p?emof tﬁe tagg ?lmgotlfgesﬁ?ecesses(:fﬁé%)(l u]I c%% ?rrhseoﬁttg‘r?& %\:}ﬁlgﬂﬂm
c;r@a%ée&ﬂ#el Heupner %ﬁﬁﬁq)ﬂ@wa%%éhﬁ@mme Pengets th@rplﬁtpm@f the
oeE@aes padiodfe fhe velpase qis M&lﬁ&&hﬂﬁ'ﬂﬁ@ﬁb@WW@'ﬁﬁ)ﬁow& pack

b..whi
BRE AT e hallte sl G B RS DT TR,

Seapifes ShmpiRgTd: &fSﬁ‘zéVPéPé%E%m}sﬁﬁ o aetrnfion sis hprRadHemarver pack 130.
addﬂﬂnﬂﬁ‘&:]b&nnagmg proisiceded hehee&easeqam 118Q:inelueRsRkite the opening

Pi"fw‘?ﬂgl Qg lﬂ?ig %E%Jlg‘gﬁ Q@c\ﬂ W Bg ﬁ!]!: cglgre %@ rﬁbé%meﬁl 40, a portion .

erlphera ledge 124 permits graspin elease e us
| ﬁ*héelﬁifﬁée f%‘iﬁé%‘?féﬂ RshepiteRe %ffmalaélwﬁméwr@l %t&? cpptginer
Bifjdcontiopening 1111 Thhendelths eupinbd 2P 1Dt daended evivssitilyted adjacent

RtEAdig RiTL2Br Whigh: Qﬂﬂ%ﬁ?&ﬁ‘%&ﬁﬂﬁ%ﬁ%ﬁi RPWELAGE §3%ion

When secured in place (i.e., prior to removal of re ease pin 120 and
B’ff&‘iﬁto actuation of the auto-injector 100), the pin 125 prevents the end of
the cdle$2) IhénarwaparhrEdsififnavhichigreibedis getuatidemididlennection with

FRKq7niecionR1A0: The. %%%Qﬂﬁ&y?@@%lﬁ% RSRORI NS body 230, &

ovaI/elllﬁ)tlcaI shape of the outer b
inner body 330, a collet 430, and a power pack spring assembly 530. The activation

power pac!
force necessary to release the energy stored in the power pack is between 4 to § pounds. The
activation force is the force required fo release the collet 430 from the inner body 330 when the
auto-injector 100 is pressed against the injection surface. The injection force provided by the
spring assembly 530 is approximatély 30 pounds. The injection force must be sufficient such
that the cartridge 160 is advanced within the cartridge container 140 to drive the needle such that
it pierces the sheath to permit injection of the medicament into the user. The power pack outer
body 230 is a generally cylindrical elongated hollow body 231. A plurality of outer peripheral

ribs 232a, 232b and 232¢ extend outwardly from an outer surface of the hollow body 231. -
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[00801 As shown in Figure 46, the inner surface of the outer body 110 is
contoured to receive the power pack 130, acartridge container 140 and a
needle cover therein 150. Unlike 1l many prior art needle covers, the
needle cover 150 is positioned between the container 140 and the outer
body 110 such that the user does not contact the cover 150 during the
operation, which could impede the deployment of the cover or cause a
diaphragm within the cartridge to rupture prematurely. Additionally, the

meghAnisas R Jesking,ang Q%Q&xéﬁgzm% soueL e begfyarggég‘ﬁ%tsd e ribs

within the outer body 110 and are thus protected agalnst ering an
dirt 1hgreEE v e ‘%EI‘EE’F‘H&&%‘P‘EEG hEr e BodirthtgEttaritrcieteffion plurality
step die? fowriedirehribe Mins3 Surfagmanreaboth rendobithfaco ufardintlyw H6dy 231.
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140, a portion _of the needle cover 150 can extend t
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|ne ion surface. (00821 The power pack 130 will now escrl

2P dRtes ‘%?6%8&&5&4 Wffﬁcelﬁ’rg‘?e Pyl oty B0 asshesrmin Rig2 g dating 2
m@s 1830 Heluetess d Powduepaok/auteidcbly 280 effpoufr packunsner dodyh,
#3082 'R&%%%&ﬁ%%%%%%ﬁﬁﬁé@z@?%@ FRlRR0 thm%aan{@ﬁ'@n

% rce ne ess to release the energy stored in the power pack is
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ak’%ﬁE@ﬁéﬁ%&%‘ RakbeIREUpPoSHY (AR HREIRCEHRRFOFRR RIQUIRY BYo serves
t(g space the hole 234 from the end of the auto-injector 100 to deemphasize the presence of the
hole 234 such that it is hidden when the user reads the label on the outer body 110. As such, the
user is disinclined to position the hole 234 adjacent the injection site. This arrangement is just
one countermeasure provided to insure against improper use of the auto-injector 100. The ribs
122a and 122b of the release pin 120 are received within the recess 115.

[0085] A plurality of projections or teeth 238a, 238b, 238¢ are formed on the outer
surface of the hollow body 231. The teeth 238a, 238b, 238c are sized to be snap fit into the
openings 113a, 113b, 113c¢ to secure the power pack 130 within the outer body 110. This
construction permits these components 110 and 130 to be secured together without the need of
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spring assembly 530 is approximately 30 pounds. The injection force must
be sufficient such that the cartridge 160 is advanced within the cartridge
container 140 to drive the needle such that it pierces the sheath to permit
injection of the medicament into the user. The power pack outer body 230
is a generally cylindrical elongated hollow body 231. A plurality of outer
peripheral ribs 232a, 232b and 232c extend outwardly from an outer
surface of the hollow body 231. 12 While these ribs 232 are shown, it is
cant te on bs rowd d. The ri rovided
to prgeﬁ\}]egn%dlgft?)%lgé% of ‘lhe"é’ﬂ?’é? body isfﬁn o%seaaouf{o mé? p’“ﬁwd"d on the
ploPEANe sHs atdrabAt BrdarAb e 2@@5 UpFBIyEROnsIRECR UL theowistdody
surface of the hollow body 231. The ribs 233 cooperate with the ribs 232
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outer.body 110 when %lppe and use a user.
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ﬁf %golfer@@ fgﬁfe}hzvtqwamem asen e 38 asHibvg polesrd persassthy
emdesutf agecOBd midbarkeriphatalel. a&zazwulmsysh REVAARGCIIBRE thecollet
E&Q&%J%ﬁ-ﬁc@ﬁ% EPac%% la?%etﬁgt tgre xlt?e {eerllg Surf%co(ﬁfett qgﬂ may be- .,
outer 110, as shown i - orming a recess & €cess -

a%%hc'égtﬁh BMP&WW%%&PW&F 18y prenrinesindhdedescribed in
gssemdlinh s ibatimadote cpnassathﬁ BatbguniRepoAta I ROMINSISN Rerence..

medicamantmeSiiopaly L ESX&%%%%XE&%AQ? S ﬁ@ﬁo%%ﬁéf‘gédy 31,

the recess 115 IS locate att e Ihoperative en e auto-injector
Hsciotent mer hedy %i%ﬁﬁé&ﬁ%&%@tﬁ%}@ Pysw%ﬁﬁgﬁn@aﬁj%’cm a collet
asserfadelactihentippasite wiichdf thel avitonipieaiampokiien IfaBSSolidbaiembly 430

dﬁﬁﬁg%ésémpméaﬁtb fe&a?"%H@mcmﬁamdc&fﬁh&%geﬁy'ms&&%dJw,%m the power

eemp asize the resence o
pack inner body 330. The opening 332 also has a collet retention surface 332b located on an

opposite edge which support the opposing arrowheads 434 of the collet 430 prior to activation.
The hollow inner body 331 has an opening 333 formed on an opposing end. Spaced from the
opening 333 are a plurality of retention tabs 334 which are sized to be snapped into the retention
recess 231a. The recess 231 and tabs 334 permit limited movement between the power pack
inner body 330 and the power pack outer body 230. The arrangement is also beneficial for
purposes of assembling the auto-injector 100. The inner body 330 and the outer body 230 can
be preassembled. - The recess 231 and tabs 334 maintain the inner body 330 and the outer body
230 in proper alignment for assembly. Furthermore, this arrangement prevents the subassembly
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hole 234 such that it is hidden when the user reads the label on the outer
body 110. As such, the user is disinclined to position the hole 234
adjacent the injection site. This arrangement is just one countermeasure
provided to insure against improper use of the auto-injector 100. The ribs
122a and 122b of the release pin 120 are received within the recess 115.
[0085] A plurality of projections or teeth 238a, 238b, 238c are formed on
the outer surface of the hollow body 231. The teeth 238a, 238b, 238c are
sized to.be snap ;it into the openings 113a, 113b, 113c to secure the
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;%Sﬁ&ﬂﬂaﬂt ﬁﬁﬁ@{@'@ﬂ;é&&%ﬁ&éﬁeﬁbﬁﬂmd el QLI 32%&1}(& BREAIRIow.
a maybe a. groove, which extends t the inner.periphery of the
B b R S
neseRl E Ael appbsiasirianef thymaledstor AQOdasreais FRSS. Mhighredds
Colehantiviapanissriostey endBOpexke pals: kDB epnigse0.of the hollow body
231 fro %O%SAn&?l%tS‘ig@ i? te%%§M§%g@cﬁoﬁ§\Zrl&Q 'OPQP %%%W:?PQ& inner body
structure 239 has a generally cylin rlcaf_shape with a slo colfet
activafibhoslift4d8 psRibcatadirdorenienqonHEcin igstrhidhas an
2899gi§ep ﬁmﬂydéﬁi $aﬁhgthmbwh'ﬁ fmqﬁmcﬁz&iﬁmme@md fitn cffqiﬁb antk 433a
Of V3 DI IO d UEE R SN SIFE. 5O HALCANIEICER, G IAET
140 rearwardly moves to engage inner bo%ésao, this will rearwardly

o T ORI 225k T PeadittiamA edRiarandeatio 495t apd speage the
(seleFige35h mtdeentidy ehentpeii sidefalbedd30w thdal ddthandn i headsigured

434nQlztR cRle! 4300 RheR Q618356 (NRRR RS AS SRR ARR088and 4336
thus re a§e__the necessary. energy to inject the. medicament into the user.

FRe Pl B I ST R GO e SE AT Bt
138 shimentbtaedvihratofids meddnd dfdefensing thio it 480, taragelye the pin
MRIPKRG 1SR 1'@91"‘?9&)59@-%&@@9@ Arangemsat MR AERAYR:

o el A S5 e B MBS
wteinfrotly 380 Togeriagaily bsdimmatch kP [Guwnicdher odypd 3¢ shivwae in Fig. 37.
TrdlvninnanLbpd¥abil-bas S8.0Ra0HI0 A asMEchTAPEERE abhe when the arms
lg)zﬁg %!arc]:g gf)%:%r@%%{? tggﬂl ee;[r. The arch 432a reduces the amount of stress on the collet.
[0089} The collet 430 is positioned within the power pack spring assembly 530. One
end of the spring assembly 530 is supporied on a flange 436 formed on the collet 430. The
flange 436 extends outwardly from the elongated body 431. While the flange 436 supports one
end of the spring assembly 530, the location of the flange 436 on the body 431 can also serve to
define the delivered dose volume of medicament injected into the user. In certain applications it
is desirable to conirol the amount of medicament delivered through the needle such that a
portion of the medicament remains in cartridge 160. The flange 436 may limit the distance that
the collet 430 can trave! into the cartridge 160, which contains the liquid medicament. As such,
the amount of medicament delivered is controlled. In this arrangement, the flange 436 is sized
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assembly lead-in surface 332a which is used to compress a portion of the
collet assembly 430 during assembly of the auto-injector 100 such that is
can be properly mounted within the power pack inner body 330. The
opening 332 also has a collet retention surface 332b located on an
opposite edge which support the opposing arrowheads 434 of the collet
430 prior to activation. The hollow inner body 331 has an opening 333
formed on an opposing end. Spaced from the opening 333 are a plurality
d to be snapped into the retention

of retention.tabs,334 which ar
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EEEI GER 8 e oL 10 e SRR o
for any remdua} amounts remaining in the needie or in the neck of the cartndge. 260 Itis
contemplated that a nipple plunger, as disclosed in U.S. Patent No. 5,713,866 to Wilmot, the
disclosure of which is hereby incorporated specifically herein by reference, may be employed to
prevent any buildup of residual amounts of medicament in the neck of the cartridge 160. The
position of the flange 436 can be varied to contro] the amount of dosage injected into the user
when the flange is positioned such that the collet and the plunger 438 travel a greater distance
within the cartridge 160 before the flange 436 contacts the cartridge 160, a larger dose is
dispensed. The length of the collet 430 and the diameter of the cartridge 160 can be selected to

control the flow of fluid through the needle 162 of the cartridge 160 so that a desired flow rate is
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125 of the release pin 120. The pin 125 prevents the side arms 433 from

being deflected inwardly towards each other. When secured in place, the

pin 125 prevents activation of the auto-injector 100. The opening 432 has

an arch 432a formed on one end, as shown in Fig. 37. The arch 432a

helps stabilize the side arms 433 and assist them in springing apart when

the arms have been compressed together. The arch 432a reduces the

amount of stress on the collet. [0089] The collet 430 is positioned within
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been re Ull’ed for use
cartridge 160 in a proper orientation to prevent such axial and radial movement. The tabs 600

provide friction to prevent movement of the cartridge 160 within the hollow body 141 during
shock loading to prevent the cartridge from being dislodged or moved forward with the cartridge
holder 140 prior to the medicament dispensing sequence, Typically, the smaller cartridges do
not contact the tabs 600. The collet 430 and the needle and needle sheath provide sufficient
support for the cartridge. The end of hollow body 141 has a tapered construction with an

- opening 144 sized to permit the passage therethrough of the needle 162 and protective sheath
165 of the cartridge 160. A plurality of ribs 145 are formed on the outer surface of the hollow
body 141 on the tapered end. The ribs 145 help stabilize the needle cover spring 153 of the
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in conjunction with the collet 430 to accommodate different amounts of
medicament for different auto-injectors. The collet 430 in accordance with
the present invention eliminates the multi component construction and
also advantageously eliminates the need for a spacer. The length of the
collet can be selected based upon the desired dosage. This construction
further permits the elimination of a metal insert typically found in the
plunger and a firing seat above the power pack inner body. It is
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inwardly as shown in the dashed lines in Figure 52. This prevents the entire wing 240 from
- forming arigid arch. Thus allowing the thicker strut 241 to flex inwardly towards the body 141
without causing excessive compressive leads along the wing 240. It is contemplated that the
locking arm 240 niay be located on the outer body 110. .
[0097] As shown in Figures 39, 41, 49, 50 and 52, the elongated body 141 of the
cartridge container 140 includes a recess 244 located between the thinner strut 242. If the
-Iocking arms 240 are located on the outer body 110, the recess 244 could be formed in the outer
. body 110. Alternatively, an opening in the outer body 110 could also be provided. This recess
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distortion of the outer body 110. [0093] The elongated hollow body 141
has a hollow interior sized to receive the cartridge 160 therein. The hollow
body has an opening 143 such that the cartridge 160 can be located in
the hollow interior and to permit the collet 430 to be slidably received
within the cartridge 160. The cartridge container 140 and the locking teeth
340 thereof are designed to accommodate various sized cartridges 160,
while maintaining frill needle cover functionality. As such, a common
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erein. Ihe I Wln S t ser to view, the
contants 019 fflr\lﬁe@/(\:la bd'ﬂél c‘?‘va&nc?ﬁgosgﬁrﬂhg]u é]!] HialdtSrigests gt the
inistips thide ﬂ%@’ﬂ%@dlb@ﬂﬁéﬁl mgmeabbé@mteemammaim Hlpiredhe -
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L e
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340 have minimal or negligible impact on the movement of the cartridge 160 within the
container 140 during the injection operation. The low or minimal force applied by the locking
teeth to the cartridge is advantageous in that it does not build pressure within the cartridge that
could prematurely burst the diaphragm before the needle is fully extended. Furthermore, the
movement of the cartridge 166 within the container 140 is not impeded or negligibly impeded by

. the locking teeth 340. The tab 342 extends from one side of the axle 341. A spring tail 343
extends from an opposing side of the axle 341. The spring tail 343 is positioned within the slot
146 and is designed to slide along the cartridge container 140. The spring tail 343 serves to bias
the locking tooth 340 into a locked position such that the needle cover 150 is retained or locked .
in a retracted position prior o operation of the auto-injector 100, It is contemplated that the

spring tail 343 may be replaced with a spring assembly. A bearing surface 344 is provided on
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241 is curved such that when a compressive load is applied to the locking
wing 240 (e.g., when a user is attempted to push the needle cover 150
back into the outer body 110 after use of the auto- injector 100) the
thickened strut 241 bends in the manner illustrated by the dashed lines in
Figure 52. With such a construction, the locking wings 240 are supported
by the body 141 of the cartridge container 140, which increases the
compressive strength of the locking wings 240. While not preferred, it is
contemplated that a single locking wing 240 can be provided. 100961 A
thifPePS Rl s 12! iR EETmE therrrRmnedalend toptide whaatiza dleneths cartridge
cormexdted! {9 itbiboidy124.1 bt theriog sirithge o ntaiaitbd Bodd Jaskingide a flat area
suglagerdsdpiformed at the intersection of struts 241 and 242. The
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o B e e S e e Rl e
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 lagraasessihe @aﬂ';}gﬁ%ﬁcs9{%9&%&&?1%95?@&%&&@&91@0%%@9&%

stryt 241 in an qutwardly biased position. The focking wings 240 are
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the cover member 150 to prevent the needle cover 150 from beln‘%1
bﬁﬁ%’é‘*&‘}%@ﬁ IR e %ﬂmlﬁg UWdepghe ledge 149 is in contact with the edge of

the opening in the needie cover 150, the openings in the cariridge container and the needle cover
are no longer aligned such that the user cannot view the cartridge 160 through the outer body

110, This provides a guide visual indicator to the user that the auto-injector 100 has been used.

[00162] The needle cover 150 will now be described in greater detail in

connection with Figures 12-15, 38, 42, 43 and 53-54. The needle cover 150 has a generally
elongated hollow body 151 having a shape that is complementary to the shape of outer body
110. The elongated body 151 is slidably received within the outer body 100. One end of the
hollow body 151 is tapered having an enclosed end surface 152. The end surface 152 has an
opening 152a sized to permit the passage of the needle of the cartridge 160 therethrough during
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10098) An elongated slot 146 is formed on each side of the elongated
body 141. The slot 146 extends from the ends of the strut 242, as shown
in Figures 49 and 51. Each slot 146 is sized to receive a locking tooth

340. As shown in Figures 1, 2, 4,5, 7, 9, 16, 39 and 41, the locking teeth
340 are locked on opposing sides of the cartridge container 140. The
locking teeth 340 are provided to hold back the needle cover 150 from
deployinguntiafter operation of the auto-injector 100. A pair of leeking-- -

teeth.340.are ided. ile not preferred, jt is contemplated that a
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A cross slot 1552 may be provided to aid in the assembly of the auto-injector 100 such that the
locking teeth 340 can be inserted in place on the cartridge container 140 through slot 155 in the
needle cover 150. Bearing surface 344 can be placed through the slot 155a. Locking projections
156 extend inwardly into the slot 155. The locking projections 156 are configured to engage the
locking surface 347a on the locking teeth 340. Multiple projections 156 are provided to
correspond to the multiple axle slots 147 in the cartridge container 140 for the bearing axle 341.
[00105] An interior groove 157 is provided within the interior of the hollow body
151. The interior groove 157 is axially aligned with the slots 155, A portion of the strut 241 is
- aligned in the groove 157 when the cover member 150 is in the position shown in Figs. 12 and
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(00I00J Formed below the spring tail 343 is a v-shaped notch 347. The
notch 347 has a locking surface 347a on one side which holds the needle
cover 150 before activation of the auto-injector 100. Another surface 347b
limits the travel of the tooth 340 within the cartridge container 140 to limit
its rotation. The notch 347 is formed as part of a tab 348, which extends
on either side of the spring tail 343. The locking teeth 340 increase the
flexibility of the auto- injector 100. Numerous cartridges of various lengths
he auto-injector 100. The

and.diameters can be used without. modifying t
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ka%?)gn%m_(_). This provides a guide visual indicator to the user that the
auto-injector 100 has been used. [001021 The needle cover 150 will now
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projections. 156 on the needle cover member 150. In this position, the auto-injector 100 cannot i
be operated and the needle 162 is not exposed.
{00108] When operation of the euto-injector 100 is desired, the release pin 120 is
grasped by the peripheral ledge 124 and pulled to remove the release pin 120 from the end of the
- auto-injector 100. This readies the auto-injector 100 for operation, as shown in Figure 4. The
* arrowheads 434a and 434b and side arms 4332 and 433b are now capable of being compressed
together when the auto-injector 100 is activated. The locking wings 240 are not compressed or

stressed at this time.
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------------- an injection operation, as shown in Figures 7 and 8. The end
surface 152 is intended to be placed on the injection surface of the user
during operation of the auto-injector 100 A needle cover spring 153 is
compressed between the end surface 152 of the needle cover 150 and
the cartridge container 140, as shown in Figures 1, 2, 4,5, 7, and 9. The
auto-injector 100 with needle cover 150 in accordance with the present
invention is designed to function like auto- injectors without needle covers

in that a[%i(mé@r activ Ei&r@) &%rg:n is reqyir%d tq operate the auto- injector, As
such, the spring 153 has & vary w1048 PRacolssRig ot & f51 e ar of the
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18IS, RN ROHY mber 150 cannot deploy until the cartridge 140 moves.

[60110] The spring 530 and collet 430 simultaneously force the cartridge 160 and
the cartridge container 140, forward toward the open front end of the outer body 110. Once the
needle 162 has been extended through the needie cover 150, pressure of the medicament within
the cartridge 160 causes the diaphragm 164 to burst permitting the flow of medicament into the
user. The drug is forced through the needle 162 allowing the plunger 438 and collet 430 to
move further into the cartridge 160. The cartridge container 140 retains the sheath 165 and also
prevents the spring force of the spring 530 from being transferred through the cartridge 140 onfo
the needle cover 150 and the injection site. That is, the force from spring 530 that drives the
cartridge 160 forward is opposed by the front end of the cartridge container 140, with the sheath
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151. The interior groove 157 is axially aligned with the slots 155. A portion
of the strut 241 is aligned in the groove 157 when the cover member 150
is in the position shown in Figs. 12 and 21 13. The grooves are aligned
with the locking wings 240 to provide support and prevent sideways
collapsing of the locking wings 240. [001061 The cartridge 160 includes a
generally elongated glass tube having an opening 161 at one end sized
to receive the plunger 438 and collet 430. The flange 436 on the collet

430, js; desioned tR.pantaskthe.eng of the cartridge 16 to fimit the inward
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When operation of the auto-injector 100 Is desired, the release pin 1
fras a%if?t%" QIR B A58 v AR T5eSt iR PRESEemee RiiRgs LABirThe
£Rask ofitithe ket d30fftbm the collet retention surface 332b forces the end of the power pack

- inner body 330 into.contact with the power pack outer body 230.

- j00111] Once the dose has been injected into the user, the user removes the auto-
injector 100 from the injection surface. Since the needle cover 150 is not locked with respect to
the cartridge container 140, the spring 153 forces the needle cover 150 out of the outer body 110

‘to cover the exposed needle 162, as shown in Figures 9 and 11. Since the slot 155 is aligned
with groove 157 and a portion of the strut 241 is retained in the slot 157, the portion of the strut
241 moves into the groove 157 when the cover 150 moves outwardly. As the needle cover 160
slides outwardly, the locking wings 240 are temporarily compressed by the needle cover 160 as
the thicker strut 241 slides through the groove 157.. This compression occurs when the bottom
surface of the groove 157 contacts the top surface of the strut 241, The wings 240 compress in
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auto-injector 100. This readies the auto-injector 100 for operation, as
shown in Figure 4. The arrowheads 434a and 434b and side arms 433a
and 433b are now capable of being compressed together when the
auto-injector 100 is activated. The locking wings 240 are not compressed
or stressed at this time. 22 1001091 As shown in Figures 5 and 6, the
user presses the end surface 152 of the needle cover 150 against the
injection site. This causes the pre-compressed spring 153 to be slightly
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347b, but remains in space provided between the surfaces. As such,

when pressure from the cover member 150 is removed, the projection

156 will return into contact with the surfaces 347a or 347b. The locking

- teeth 340 will completely release the cover member 150 only in response

to movement of the cartridge 140 as it travels forwardly within the

cartridge container 160. Accordingly, the cover member 150 cannot

deploy until the cartridge 140 moves. [00110) The spring 530 and collet

430 simultaneously force the cartridge 160 and the cartridge container

140, forward toward the open front end of the outer body 110. Once the
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needle 162 has been extended through the needle cover 150, pressure of
the medicament within the cartridge 160 causes the diaphragm 164 to
burst permitting the flow of medicament into the user. The drug is forced
through the needle 162 allowing the plunger 438 and collet 430 to move
further into the cartridge 160. The cartridge container 140 retains the
sheath 165 and also prevents the spring force of the spring 530 from
being transferred through the cartridge 140 onto the needle cover 150
and the injection site. That is, the force from spring 530 that drives the
cartridge 160 forward is opposed by the front end of the cartridge
container 140, with the sheath 23 165 compressed therebetween, rather
than force being received directly by the needle cover 150. In addition,
the needle cover spring force is less than the activation force required to
collapse the collet to release the collet during actuation. Preferably, the
need®lztixalaimdhiy:force is about .25 t0.75 of the minimum activation
force. The power, g&(l)(_iresitdual spring force after activation is contained
within the cartridge container 126, ‘¢rtridge 160, the outer body 110 and
the power pack 68?@?%@ 230. This arrangement advantageously
prevents a kick bagkigftech:fieniigactd ingisAk Suahzdhe auto-injector is
not pushed away {@m theLYeCHRNSHE CM&EQ c%gx\ﬁ%é,lﬂl% }:grt%gge%%} ha'}t feast
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contiattiked exwivterd puviaoe B 2aqanatipustiihg dhe ibieasinge seriaceeaing a
awaychiamdhg m@t@d%@i&%tﬁ@ﬁé&&!@&%ﬁﬁ H%@%ﬁe&%&nﬁ@%&ﬂ%ﬂ gﬁe%%f)geration

the .jacking to tor340 causes the locking surface 347a to disengage
locking prOJec’tloné 156. The surface 347b limits the rotation of the locking
tooth 340. At tHi&Pdnkinsesenly kb ioeddeirremn intio ke thbos tisition;
sucidhat it can move with respect to the cartridge container 140. The

release of the Gollet430dromMRANELBIe AN AR 3320 J0rses fhe
engo (S)lfti%kglg power pack

o2 The auto-injector according to claim 1, wherein the first locking assembly is

connected to one of the cartridge container and the housing.

3. The auto-injector according to claim 2, wherein the first locking assembly

includes at least one Jocking tooth that releasably engages the needle cover.

4. The auto-injector according to claim 3, wherein each locking tooth includes a

- locking surface constructed and arranged to contact a surface on the needie cover.



inner body 330 into contact with the power pack outer body 230. [00111]
Once the dose has been injected into the user, the user removes the auto-
injector 100 from the injection surface. Since the needle cover 150 is not
locked with respect to the cartridge container 140, the spring 153 forces
the needle cover 150 out of the outer body 110 to cover the exposed
needle 162, as shown in Figures 9 and 11. Since the slot 155 is aligned
with groove 157 and a portion of the strut 241 is retained in the slot 157,
the portion of the strut 241 moves into the groove 157 when the cover
150 moves outwardly. As the needle cover 160 slides outwardly, the
locking wings 240 are temporarily compressed by the needle cover 160 as
the thicker stfut 24d-slickes throtigly theigroayatddin MRISEHINPIFSH@Bntacts the
QGESHhethalaiten, 6@?%9&@&9&9%%&%@ (f:;(g\';l%ra %téqt&gtti?% maintained in
ﬁ%e of the strut 241. The wings 240 compress m 24 the manner

fOuH IRFHRE RPSURBAMIIE FRiRYaRe Bibe etsdnipdcthicker strut 241 clears
the groove 157 such that the wings 240 and needle cover 150 are in the
positicdh illustitedtnimrgiarascentingo ghdn 5, whertbriingrsurfates24@mbly further
oohigsts theantheidbmaessie-aayes iR iR pigyent the needle cover
from being reinserted into outer body 110. In the event that inward force is

appliegl, the 13 uis.2AL 8092450 S the locking wing 240 .

is pr sed against thé% body 1%%11%? E?Eggggﬁt’r%ﬁg%ggg%g%\%?%fﬁ%gg%c%%ﬁgg“ng
LR 4 S TRARIS R GAGBEP YA e ey msbearmps dispensing

wmawengesmdrthlintitslthbnp wafd dngvek ofitbe neadievanvies shat:Idaledefiic cover.

149 engages the edge 154a of the opening 154 in the needle cover 150.

The agito-injestanb0g;isthonciidan WapriablensierrdPasinnddld2hd
ion with the foregoing .

invention having been disclosed in connection y
e o RGeS R B epiase
db‘éf@dh@%ili?ﬁ@ﬁqhdéﬁéﬂnémg Yawows modifications and variations to the

above described auto-injector can be made without departing from the
scopé.of thdpresentjmtentioodiigedaantion lisrapttirtRorag serhee linmtadd by a
nEQcH‘B&{Eﬁ?fPHHQﬁP&%&%ﬁl@%@b{gﬂ]&‘%mioned and accordingly reference

nde

should be made to the appe claims rather than the foregoing
ents and _examples to assess the spirit

discu§(§ion 9L€]£§I§_E£edt%mb°di i >
_and scope of the Invention in w eSSBS Ik iRsd a0 at
meledasmenting 3ssamtdy toristiucior aod mprigigp bias the locking surface into contact with

the surface.

1. The auto-injector according to claim 3, wherein each locking tooth is pivotally

connected to the cartridge container,

12. The auto-injector according to claim 11, wherein each locking tooth includes a

bearing axle received within a slot formed in the cartridge container,

13, The auto-injector according to claim 12, wherein each locking tooth includes a tab
located on one side of the bearing axle and a locking surface located on an opposite side of the
bearing axle, wherein the tab is constructed and arranged to contact the cartridge such that the
locking tooth pivots about the bearing axle in response to movement of the cartridge within the

cartridge container.
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a housing; a cartridge container disposed within the housing; a cartridge
received within the cartridge container, the cartridge having at least one
opening therein and containing a medicament, the medicament rearwardly
confined by a plunger, wherein the cartridge includes a needle assembly

to dispense the medicament there through; an actuation assembly

providing a stored energy sourer capable of being released to drive the
plunger within the cartridge to dispense the medicament through the

needle assembly; a needle cover received within the housing, the needle
cover having an opening formed therein to permit the passage of the

needle assembly there through during a medicament dispensing

operatidn, théheeuitensoieriraving & fiistidckedpositianavkiesehyihes
eeadiR-eaVR! isrdballRrkeilrracied POSIARAKOLIQ AENAUAN QL INe  of e
agé&gr&ecgor, the pgedle cover having a secpnd locked posm.on whereby

fhe nesdld cover is in a locked extended position after operation of the
auto-injector; a first locking assembly that holds the needle cover in the

first lodRed pDXHEI-IniFRIOR SeRrding 16 kit I4ssdwibly ehritindiths thetnfetite
ooleicin thameeentbloekednprgiiftNaZn e QUL GG RGERERINGE ontact with
glaim . vherein the first locking assembly is connected to one of the
cartridge container and the housing. 3. The auto-injector according to

claim %whell:gin the first locking.assembly includes at least one locking

tooth that releSSably BHGEJELTREMESHE ovagcit e seHgAfsrsly includes a
Aredbiedingnoonl aite@ingiere thedadhidp ckithg whettinnbiteh e daeking is constructed

Aldriaeseenstisiedirnd Alighasdig.contact a surface on the

needle-cover. 26 5. The auto-injector'according to claim 4, wherein the
lockingysurfage contacts the surface on the needle cover tg prevent .
movement of the negﬁ]‘%"ééﬁ‘é’r%ﬁf hotﬁgltn}t% rvﬁ%fﬁ léliﬁeécg IR° E‘g e EREd
THESRG IR retacaLal B saroigsevitbiothsjentodee chiemutvdinieioterch locking tooth
indodrdingelonglairfbs whereitdhadushioekiog Ao MRV e needic cover,

wherein the locking surface pivots out of contact with the surface when the locking tooth pivots

in response to the movement of the cartridge.

18.  The auto-injector according to claim 11, wherein each locking tooth includes a
bearing surface formed thereon, wherein the bearing surface is constructed and arranged to

contact the cartridge within the cartridge container during the medicament dispensing sequence.

19.  The auto-injector according to claim 18, wherein the cartridge contacts the
bearing surface during the medicament dispensing operation causing the locking tooth to pivot,
wherein each locking tooth includes a locking surface constructed and arranged to contact a
surface on the needle cover, wherein the locking surface pivots out of contact with the surface

when the locking tooth pivots in response to the movement of the cartridge.

20.  The auto-injector according to claim 19, wherein each locking tooth includes a
spring assembly constructed and arranged to bias the locking surface into contact with the
surface.
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includes a tab constructed and arranged to contact the cartridge. 7. The
auto-injector according to claim 6, wherein the tab causes the first locking
assembly to pivot in response to movement of the cartridge during a
medicament dispensing sequence such that the locking surface pivots out
of contact with the surface on the needle cover. 8. The auto-injector
according to claim 6, wherein the tab is constructed and arranged to
minimally impede the movement of the cartridge within the cartridge
container during a medicament dispensing sequence. 9. The auto-injector
according to claim 7, wherein the locking surface is formed by a notch
formed in the first locking assembly. 10. The auto-injector according to
claim 5 whefinzemeinjlocking el focthier 20)clidesm anspringiasseiIbiking toth

sRRsbicied and.anangsdiehiag. .%al%g%u%a%%F%%%%i&%%ﬁg%ag%%“. e o
surface. It. The auto-injector accor%llgg to claim 3, wherein each 10¢ ing

{BERTEHIHENY ‘oL thea5ime RaRFrige HohealmEonRCTish the surface.

auto-injector according to claim 11, wherein each locking tooth includes a
beariné?«axle%‘t@l%wﬁwn Aceosiatefor midnt il thdoainridgel etmtaineth d3:s not

R e G AN0REAS R ClaRinkRe WRARIOBAGE ﬁlﬁm% 190 dicament
ipgludes a tab locate: h%r%gn_eusmﬁ of the bearing axle and a locking
surface focated on &n oppoasrll % SRS Behr ﬂ“&%@; wherein the tab is
constructed and arranged to contact the cartrid?e such that the locking
tooth PRrots GV IHR BEARePEkne if Fatpshsuhgdbe rarbiuise is
caxtiieliel withindiyed castiitge coiniaineidg? aslific Teiaed iU RHing the

ResREAING drRlaim, L3.whgrein the locking surface is constructed and

arranged to contact a surface of the needle cover to prevent movement of

the n gdle Fpver 15. The auto-injector.accordijng to claim 14, wherein
SOHOTIHREY FraUit ' i A TbRebietethfigonsincic

each locking tooth furtfier inclu

it arigfegd e es dee kindpingriach ttneohitact withintherstirand cdGidgee of
\aHDENAGY ARG oA BT LamMhERsN RS SRUNG Asse mbhsiaciudes

a flexible extension extending from the locking tooth, wherein the flexible
exte n§’50 n iSIﬁQ Qﬁgwqﬁjt&gor according to claim 1, further compn"sing:
aneedle cover spring assembly for moving the needle cover from the locked
retracted position to the locked extended position, wherein:
the actuation assembly requires an activation force to release the stored energy
source,
the needle cover spring assembly provides a biasing force, and

the activation force is greater than the biasing force.

26.  The auto-injector according to claim I, wherein the second locking assembly
includes at least one locking arm connected to one of the housing, the cover member and the

cartridge container,

27. The auto-injector according to claim 26, wherein at least a portion of the locking

arm is received within an aperture when the needle cover is in the first locked position.

28.  The auto-injector according to claim 27, wherein each locking arm has an exterior

sliding surface formed on a strut, the sliding surface constructed and arranged to contact an edge
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and arranged to contact the cartridge container. 17. The auto-injector
according to claim 11, wherein each locking tooth pivots in response to
movement of the cartridge within the cartridge container, wherein each

locking tooth includes a locking surface constructed and arranged to

contact a surface on the needle cover, wherein the locking surface pivots

out of contact with the surface when the locking tooth pivots in response

to the movement of the cartridge. 18. The auto-injector according to claim

11, wherein each locking tooth includes a bearing surface formed

thereon, wherein the bearing surface is constructed and arranged to

contact the cartridge within the cartridge container during the medicament
disheapiriyrs egfemnoarihochipecaute-lnjetipracedkding teddiaicokBmohe i the
Ui Garkida S, eRABS % RRAINGFUTALRAYING G MmEdicament

dispensing operation causing the locking tooth to pivot, wherein each

locking gooth;includes.a locking surface constructed and grranged t )
conta%éé .sm%ég%ﬁ%{%g nee elggv%‘r:?a\}v %?émﬁtlg g%dl?ﬁﬁ%ﬁ%aagg v8tecking
SUEF Lhn EORTIPF thrernd rrarre o Ineamarss ROCRIR tOestiishroteciferesysomben the
tediie coavenment hdhe-Cantigaro201diherRue: LRGP BN R8T ion,
19, wherein each locking tooth includes a spring assembly constructed

and arsangego.bigsmibadoskingisyitfags Mo coptast with the surface. 28

21. The auto-injector according to claim 20, wherein the pivoting of the
locking toothea%i%:gﬂwwméhéﬂ?mb%oem%ﬁ AdPtre I BPIig surface

is sufficient thedinekcomigoi@biaswivikity sprirg arbhmbly soypeamibiieinwardly
daekdngrirface to pivot out of contact with the surface. 22. The

auto-injector according to claim 18, wherein each locking tooth does not
impede the HUERSRRRHE 1T ARAIFFREeEaHEAabe sl arm cannol
Huonpiecinelticdr seidldispensingtheguentR B otk kNSt d6king

SPARRSIMIAR CAILIAas: 23 TR AU iRCIor Arcording to claim 22,

wherein the bearing surface is_ constructed and arranged to slide over the
cartrid%qe as.the 1c]:l;il)[tri.clgle moveps durin(%th% medicament dispensing

operation. 24 THe AU TAECSIREAB Y 1 &A™ §2<RIRSIENG s connected to
thseatiefaseurineonstructed and arranged on the cartridge container such

that needles of varying lengths and cartridges of varying lengths and
diaméters cair bataaganumadaiditdewitbiei B cankelg @ Lanaine! arm is spaced from

the cartridge container such that the locking arm can be temporarily compressed against the
cartridge container as the needle cover moves from the first locked position to the second locked

position.

33.  The auto-injector according to claim 32, wherein each locking arm has a locking

surface to engage the needle cover when the needle cover is in the locked extended position.

34.  The auto-injector according to claim 26, wherein each Iockihg arm has a thick
strut portion and a thin strut portion, wherein the thick strut portion is outwardly curved and the

thin strut portion is inwardly curved.

35.  The auto-injector according to claim 34, wherein the strut portions are constructed
and arranged such that the locking arm can be temporarily compressed as the needle cover

moves from the first locked position to the second locked position.



25. The auto-injector according to claim 1, further comprising: a needle
cover spring assembly for moving the needle cover from the locked
retracted position to the locked extended position, wherein: the actuation
assembly requires an activation force to release the stored energy
source, the needle cover spring assembly provides a biasing force, and
the activation force is greater than the biasing force. 26. The auto-injector
according to claim 1, wherein the second locking assembly includes at
least one locking arm connected to one of the housing, the cover member
and the cartridge container. 27. The auto-injector according to claim 26,
wherein at least a portion of the locking arm is received within an aperture
when thé neddieastvaresdinatierdirst todkad peditiein: 28. The auto-injector

according to @J@Bﬁh@&’ge\/&&ﬁéﬁi& gRaloGkng IQ@g% gﬂ&&ﬁéi%t@mi@(?hemﬁom,

surface formed on a strut, the sliding surface constructed and arranged to
contact an edge 29 of the aperture to temporarily compress the locking
arm when théneiddis omerdgnovesdromethadfissingiiactegddgckeeipositiBrpening

@ m@n%@(ﬁ@ @&@r’ﬂﬁﬂgﬁ %%ﬂo‘? ‘ﬂ%‘i&@&n@&v@ gnﬁﬂtc%'gé‘?%t%eaé%ﬁ%%%@ goitgainer
8, wherein each locking arm has a locking surface that is

claim
BB & 50" S g BRa T 8RR Uefouter edge of the needle cover

when the needle cover is in an extended position to hold the needle cover
in the $écondh®eredrissiiistrordmethelaintd- ifertoreadeoftingas!iclaive2dd the

vdneicRin: eail0aking Rt b as Ak S5 UA DO R AR BRI SUH LBRIA of the
ggg)—ggtiﬁc 'osrtgilfélg t§zr1¥lg %!ﬁ](ga%[ \é\{g‘\l;vd e%lcjul;\t/eengs aopgx;[:he th{%egt rl#agg:t}g%gaings.

inwardly curved, an trut portions are COR&HUE
such _thgat the locking arm cannot be compressed when the needle cover

is in the secORTPISRNE PE2RTSFALER Tt TOKRythe GAidereRmsMsT includes
s rhgaged ledide th}estmttmded@] m-mhgeé meeggge@m\tergg?;ﬂ, iHERp it itiREREdIe cover
BHERRIRGL0LER. 20 HNTRNAANIRCHIDGAMIRGONRARS (O he

p ; L aincr, .
cartridge container. 32. The auto-injector accordingto clam 151, wherein
each lgcking.arm is.spaced fro .
Eg\(.: 94 auto-infector accorg}ng to claim 38, wherein the ledge engages one edge in
the opening in the needle cover when the needle cover is in the first locked position and engages

another edge when the needle cover is in the second locked position.

40.  The auto-injector according to claim 38, wherein the openings are not aligned
after operation of the auto-injector such that the user cannot view the contents of the cartridge

through the openings.

41.  The auto-injector according to claim 1, wherein the housing has an oval eross

section 1n a lateral direction.

42.  The auto-injector according to claim 1, wherein the actuation assembly is

mounted within the housing adjacent an open end.

43.  The auto-injector according to claim 42, wherein the actuation assembly has a
housing having at least one projection extending therefrom, the at least one projection located

within a complimentary opening formed in the housing.
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the cartridge container such that the locking arm can be temporarily
compressed against the cartridge container as the needle cover moves
from the first locked position to the second locked position. 33. The
auto-injector according to claim 32, wherein each locking arm has a

locking surface to engage the needle cover when the needle cover is in

the locked extended position. 34. The auto-injector according to claim 26,
wherein each locking arm has a thick strut portion and a thin strut portion,
wherein the thick strut portion is outwardly curved and the thin strut

portion is inwardly curved. 35. The auto-injector according to claim 34,
wherein the strut portions are constructed and arranged such that the
locking#arm cEire bedéneporaritgrdom pressed A sviheinaredle COUR 2 sNMIRS housing
from:dha kaliorkechaoslion (o e:2R00 DAKLONIPN IR0 G, ot

auto- wgector accord mfg to claim 1, wherein: the cartridge containe
iefiaed APty ﬁa%eé%ndlng outwardly therefrom, and the at

least one ledge is constructed and arranged to engage an edge of an
openintp-in tAbertdie wovertorfimgtithdatnade fuohtheongedirgcovknwitin

E@%eﬂﬂﬁfb&hﬁe&@ﬂtrﬁgg LRARK gse%%@&ﬁ%e%@%?nquﬁgd Sl ﬂlg}gcess

extended position. 37. The auto-injector according to claim 1, wherein
each o i he n[%edl cover and th cartridge gontalner has an opening
t t

formed therein, ﬁ‘wl OpEnngE et ‘ﬁ%‘%ﬁ’ SAD 15 SERIsRdPeSPiaes Pin has a pin
’@m@yﬁﬂ'ééﬁ?sg%mth’&taa Q@eman thicgvttaboocrtemts o fsivecoattisidge-injector is not
Hpeeibmving: aReBINGS p3s IRRRMPHNIRSIALARSLININGIQ claim 36, wherein

the cartridge contalner mcludes at least one ledge constructed and

arrangp]d toeﬁ e, ge in etop nln% e needle cover to limit

the traveél of the neegfgcc%ve?oﬁl PErSHER 16 INBCrim R G RE TR ARs uge at least
opsdah Gidendies berateordngtlsasiaing 88 ivdenindoe fedge engagesonsy recess

fofgeiin thedReningithihg Reedle cover when the needle cover is in the
first locked position and engages another edge when the needle cover is

in the4~%e(:on]q]Ioa(i‘ll§egjn egt%lljugcnordf?n 'I;Q%!aut Sgct%%(gg;éﬁdmg to claim 38,
ne 4t BHn {67 KiBr

wherein the openings aré no
reaehamwm@%ertbwﬁwm@wwm mb‘ﬂbglahtthetcanjﬂdges thonpghutikewhen the

rélPRRIRESs connected to the actuation assembly.

49.  The auto-injector according to claim 48, wherein a pin on the release pin is

received within an opening in the actuation assembly to prevent actuation of the anto-injector.

50, The auto-injector according to claim 49, wherein the opening is spaced from the

open end of the housing.

51. The auto-injector according to claim 49, wherein the release pin includes at least
one tab extending therefrom, the at least one tab is compression fit into a complimentary recess

formed in the actuation assembly.

52. The auto-injector according to claim 1, wherein the actuation assembly
COprises: '
an outer body;

an inner body operatively coupled to the outer body;



41. The auto-injector according to claim I, wherein the housing has an

oval cross section in a lateral direction. 42. The auto-injector according to
claim 1, wherein the actuation assembly is mounted within the housing
adjacent an open end. 43. The auto-injector according to claim 42,
wherein the actuation assembly has a housing having at least one
projection extending therefrom, the at least one projection located within

a complimentary opening formed in the housing. 31 44. The auto-injector
according to claim 43, wherein the actuation assembly housing is located
within the housing adjacent to and spaced from one end of the housing
such that a recess is formed adjacent the one end. 45. The auto-injector
according to elailistdfetantedy copiptisitiy innetdéase; pin removably
connected toghg agluatiar assembly, the release pin located in the
recess. 46. The auto-injector according to claim 45, wherein the release
pin has.a pin vably recessed within an.opening in the actuatign .
sy W L R e el g e
iB'%hnected to the actuation assembly. 47. The auto-injector according to
claim 46, wherein the release pin includes at least one tab extending
therefréfn, thEhatitastone taridicomprassidniitdanio:a complimentary

recess formed aithe. RN HOMAISEBPbL RALSHAg. 48. The auto-injector
according to claim 42, further comprising a release pin removabl

attached to tH& HAAITSH 4EBFRERPRURSRIFITRY AlhEeifaebr 14 to the
aperadiasateiythed release pin is connected to the actuation assembly.

49. The autoynieClRr ARGRTEING 0 Flalm A8 s Rersin AL, &Hﬁ%&%‘fﬁ%&t

in is, recejved within'an opening in the actuation'assembly to prev
&:Wgﬁﬁﬂf&?ﬁél‘?ﬁfﬁkﬁf@%% 50. The auto-injector according to claim 49,
wherein the opening is spaced from the open end of the housing. 51..
The atfo-injébtorEcEitengurdiansamn Matsireithbeetdasis pirvivedudés: an
&lelaasinanatad sxdepdingthesriiomy m@@sl§§§ﬁ@ﬁ%@@§§@m{ﬁ§§é?#ng at
e

Jm'te hg}ga%()co : &IlmeQIar%ft‘réet ess formed in the actuation assembly. 52.

¢ medica (R & &1 the actuation assembly

0
auto-injector accordlng
56.  The auto-injector according to claim 55, wherein the collet has an elongated

opening formed therein, and the release pin is received within the clongated opening.

57. The auto-injector according to claim 56, wherein the collet has at least one
tapered portion, and the outer body has at least one surface constructed and arranged {0 contact

the at least one tapered portion.

'58.  The auto-injector according to claim 57, wherein the at lcast one surface is
constructed and arranged to contact the at least one tapered portion to compress the collet in an
area around the elongated opening such that the collet is released from the inner body in response

to application of an activation force,

59.  The auto-injector according to claim 53, wherein the collet includes a flange, and
the energy source is constructed and arranged to be positioned between the {lange and an end of

the inner body.
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comprises: an outer body; an inner body operatively coupled to the outer
body; 32 a collet operatively coupled to the inner body; and an energy
source. 53. The auto-injector according to claim 52, wherein the collet is
molded as a single piece. 54. The auto-injector according to claim 53,
wherein: the collet has an opening formed on one end, the auto-injector
further comprises a release pin removably attached to the actuation
assembly, and the release pin is removably received in the opening in the
collet to prevent operation of the actuation assembly. 55. The
auto-injector according claim 54, wherein the collet is received within an
opening in the inner body prior to medicament dispensing and is displaced
from thé.opefingat-itheinitiatiotingiisheametdicanent disfienging:onstructed and

SEGHRAGS SRacl R ARG %%%%ﬁ&%%’f %E&%@@géﬁww@r?{ﬁé nthecollet

has an elongated opening formed therein, and therelease pin’is received

within the elgngated.opening. 57. The auto-injector. agcording.to claim 56,
whorci the LGt KA ToSEP AL ISHAIRd hOTROR e S DV BBty
AR &t dase oy iip e wbifiae stk dhalridfd hremyad dbrevtitementivendicl dapensed
oneujanpesaek@ertion. 58. The auto-injector according to claim 57, wherein

the at least one surface is constructed and arranged to contact the at

least gpe ta%%@gﬁ}@[&tg&&m%(ﬁ?glgﬂﬁ %'L%é%ﬁ@h@é&ﬁeﬁﬁoc}f)@%b&y coupled
ﬁ?’l@%%’ ted opening such that the collet is released from the inner body in
e

“to application of an activation force. 59. The auto-injector
according to claim 53, wherein the collet includes a flange, and the

energ§PsourtBeigno et afisedn shired2ovberpositoeld hatwedontiated
dirne endeanhenthindedeReb8elYpeidg has an arch construction.

N

64, The auto-injector according to claim 52, wherein the inner power pack is

constructed and arranged to receive different sized collets.

65, The auto-injector according to claim 52, wherein the cartridge container is
constructed and arranged such that the energy released from the stored energy source of the
actuation assembly during the medicament dispensing operation is opposed by a front end of the

cartridge container and is not transmitted to the needle cover,

66, The auto-injector according to claim 65, wherein the cartridge container, the
cartridge, the housing, and the activation assembly outer body receive residual force from the
energy source after activation of the medicament dispensing operation to prevent kick back of

the auto-injector during the injection operation.

67.  The auto-injector according to claim 52, wherein the cartridge coniainer is
constructed and arranged such that the energy released from the stored energy source to drive the
needle and cartridge during the medicament dispensing operation is opposed by a front end of

the cartridge container and is not transmitted to the needle cover.

68.  The auto-injector according to claim 67, wherein the cartridge container, the

cartridge, the housing, and the activation assembly outer body receive residual force from the
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60. The auto-injector according to claim 59, wherein the flange is

constructed and arranged to contact the cartridge to limit the travel of the

plunger within the cartridge. 61. The auto-injector according to claim 59,

wherein the flange is constructed and arranged to travel within the

cartridge such that a full volume of medicament can be dispensed

through the needle. 62. The auto-injector according to claim 52, wherein

the collet is operatively coupled to the plunger. 63. The auto-injector

according to claim 52, wherein the collet has an elongated opening

formed therein, and one end of the opening has an arch construction. 64.

The auto-injector according to claim 52, wherein the inner power pack is

conglyuotec afet aaﬁgﬁtgﬁdatmaﬁ?'zwﬂﬁﬁﬁmh@%g @@3&&% 1Opred O kick back of

- ing 1o claim wherein the cartridge container is

2@%%%%2%3{%%%%%%%3 Célfjo&oﬁ%atuﬁ%lé energy released from the stored

energyégourclehof t?q. ac'%uation ssembly during the medicament

dispensing operation S SPASSE By A HUR: Rt TFih e cartithse ey pingmas at least

anel i poteesing thittedtidahe oead lemdaver 166:afihdsantohinjeetoracioe rdinginer.

to claim 65, wherein the cartridge container, the cartridge, the housing,

and th&lactivatien@ssemblyaptehbody receive residual force from the

energy sourcg, after gctivation of the medicament dispensing operation to

prevent kick back of the auto-injector during the injection operation. 67.

The auto-injécfsidee sratrigetsitrasedsdthipHaedipugirecartridge container is

constructed Mﬂ@ﬁ@?@@@hﬁﬁ&héfg&@ﬂ@%ﬁﬁ%ﬁ%%hﬁ&mwwgﬁ least
e to.drive the. needle. and cartridge .during the medicament

e D oLy

RIHEEFS MOEtPEHbRadtdgs thdudettinsedbirncaBlThalisptosinjectodaoentihe:

godtlgim 67, wherein the cartridge container, the cartridge, the housing,

and the activationa%ssemt%l%outer ody receive residual force from the 34
|

SR8l BB A I h T ErSBurSi i Bl rhhoRgseicased

energy source aner At g
tptsiesribkidrnseckiBhinte cantidi trotdp el g thedinjectho thopghationedds.
akh@yto-injector according to claim 1, wherein the cartridge container has

at least one tab contacting the cartridge to orient and align the cartridge
within the c 3&?%15%':86?&% %@Ft partially received within the housing, the needie cover

having an opening formed therein sized to permit the passage of the needle assembly there
through during a medicament dispensing operation, the needle cover having a first locked
retracted position and a second locked extended position; and
' a locking mechanism for selectively holding the needle cover in the first locked
position and in the second locked position,

wherein the locking mechanism is constructed and arranged to be protected

against external contact by at least one of the needle cover and the housing.

7L, The auto-injector according to claim 70, wherein the locking mechanism is

concealed by at least one of the needle cover and the housing.

72. The auto-injector according to claim 71, wherein the locking mechanism
comprises:
a first locking assembly that holds the needle cover in the first locked position;

and
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70. An auto-injector comprising: a housing; a cartridge container disposed
within the housing; a cartridge received within the cartridge container, the
cartridge having at least one opening therein and containing a
medicament, the medicament rearwardly confined by a plunger, wherein
the cartridge includes a needle assembly to dispense the medicament
there through; an actuation assembly providing a stored energy source
capable of being released to drive the plunger within the cartridge to
dispense the medicament through the needle assembly; a needle cover

at least partially received within the housing, the needle cover having an
opening formed therein sized to permit the passage of the needle
assembly therecthuiaughingdusirgsniedicad ent epebsivg PPRIALIOR (heed
%gggL%'cover having a first locked retracted position and a second locked
extended position; and a locking mechanism for selectively holding the
needle.cover jn the first locked (Positio and in the second locked position, .
wherein the f%&%ﬁ%’“%&ﬁéﬁ%?ﬁ i&%&?ﬁgﬂ‘a%d@ﬁﬁ’aﬁﬁ@éﬂﬁﬁé assembly is
pravedadde appih thesarndat consanst bydahdbastiope of the needle cover and
the housing. 71. The auto-injector according to claim 70, wherein the
locking4necianism-isjcaneealeihpyatdeast one:afihe: feadleicayakansty

SRR bfe TARANSAIEARAACANENA I BRI A diligre 1 the

b over,
locking mechanism comprises: a first assembly that holds the
needle cover,in the first locked position;. and 35 a second locking
assen? ly that hialde HYS eisers Ic‘%s‘i}&‘:}ﬁ“fh%gs%’ S BRI s fieth 1nodudes a
Iptlang swlieteototaded riithy rogtdimcprachevefer e firsttodiingvassembly
is connected to one of the cartridge container and the housing. 74. The
auto-infectol acoardimector claisriizg ihidreiTs thefiest lackiog msaemblyontacts the

surface on the needle cover to prevent movement of the needle cover such that it is maintained in

the first focked position prior to activation of the auto-injector.

77. - The auto-injector according to claim 76, wherein the first locking assembly
further includes a tab constructed and arranged to contact the cartridge in response to movement

of the cartridge.

78.  The auto-injector according to claim 77, wherein the tab causes the first locking
assembly to pivot in response to movement of the cartridge during the medicament dispensing

operation such that the locking surface pivots out of contact with the surface on the needle cover.

79.  The auto-injector according to claim 77, wherein the tab is constructed and
arranged to minimally or negligibly impede the movement of the cartridge within the cartridge

container during a medicament dispensing operation.

80.  The auto-injector according to claim 78, wherein the locking surface is formed by

a notch formed in the first locking assembly.

81.  The auto-injector according to claim 75, wherein each locking tooth further
includes a spring assembly constructed and arranged to bias the locking surface into alignment

and contact with the surface at predetermined times.
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includes at least one locking tooth that releasably engages the needle

cover, 75. The auto-injector according to claim 74, wherein each locking

tooth includes a locking surface constructed and arranged to contact a
surface on the needle cover. 76. The auto-injector according to claim 75,
wherein the locking surface contacts the surface on the needle cover to
prevent movement of the needle cover such that it is maintained in the

first locked position prior to activation of the auto-injector. 77. The
auto-injector according to claim 76, wherein the first locking assembly

further includes a tab constructed and arranged to contact the cartridge in
response to movement of the cartridge. 78. The auto-injector according to
claim %2, wheteisuthénjedioe asisesdh e brshl oakingerassammbbta PN pivotally
r&%ﬂ@&&ﬁ&%@&\ﬁﬁ Q%o{athe% cartridge during the medicament dispensing
operation such thatthe fbc‘l%n'g surface pivots out of contact with the
surfac§3on tljxeibne§QLe,cover. 79, The u_to-irgector accordigg(,to claim 77,
whereifi the tat5 15 RaRSHIREsEPlRe 3 &G eshmm iz eskinednemp fycludes a tab
infpisd ertisacrsidyeiericofitierdartmitiglakitginutie clrtrictien eonpainie side of the
Beiiing &GN BRLAISPENSING LRSIAUARRY ] PG AHGINISHALe such rt}hat the

?c ordin&fto.claingl 78, wherein the locking surface is formed by a notch
ormed in the Rt ISR SEREATR "d PP SRRttty dReGriilg tavithin the
eddirdezsonidingein each locking tooth further includes a spring assembly
constructed and arranged to bias the locking surface into alignment and
contadéwith Theastriapetat Riodrignanines IMese3th8R. bharuanisstor

' i wherein each locking tqoth is pivotally connected
A e R S R an o e
Ni#F&RYEach locking tooth includes a tab located on one side of the
bearing axle and a locking surface located on an opposite side of the
beari¥§-ax|€hwhereimdter talbodsiDgrs trlactetll antkairangr thtRito RIGG G er

ir@aid g%ﬁﬂ@@%@ﬁo&%mgd%gﬁ%gﬁg%%%ﬁg ?oplgdﬁgéi Q\gfgc):(é?nltg aigtﬁment

resgonse to movement of the cartridge within the cartriddge container.
A PRI R Bo P BREE RIS CERIR g herein the locking surface is

constructed and arranged to contact a surface of the needle cover to
preveift moVepfeitigfasier according to claim 85, wherein the spring assembly includes a

flexible extension extending from the locking tooth, wherein the flexible extension is constructed

and arranged to contact the cartridge container.

87.  The auto-injector according to claim 82, wherein:
each locking tooth pivots in response to movement of the cartridge within the

cartridge container,

each locking tooth includes a locking surface constructed and arranged to contact

a surface on the needle cover, and
the locking surface pivots out of contact with the surface when the locking tooth

pivots in response to the movement of the cartridge.

88.  The auto-injector according to claim 82, wherein each locking tooth includes a
bearing surface formed thereon, the bearing surface constructed and arranged to contact the

cartridge within the cartridge container during the medicament dispensing sequence.
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needle cover. 85. The auto-injector according to claim 84, wherein each
locking tooth further includes a spring assembly constructed and
arranged to bias the locking surface into alignment and contact with the
surface at predetermined times. 86. The auto-injector according to claim
85, wherein the spring assembly includes a flexible extension extending
from the locking tooth, wherein the flexible extension is constructed and
arranged to contact the cartridge container. 87. The auto-injector
according to claim 82, wherein: each locking tooth pivots in response to
movement of the cartridge within the cartridge container, each locking
tooth includes a locking surface constructed and arranged to contact a
surfac&®n thehaeadlnjeovercandtheloskingsswHaem pivots out of contact
with the surf n the Jocking,tooth pivots in response to the | .
ovement oo o, B A e ol v o
TieimeabtEPeion rweteirtine halaskingiepduatetormed thereon,
the bearing sutfeioekagnsbiciertaRd RBRYSH AR CQMARIINELAIFIAER! 1o contact

within the, cartridge container during the medicament dispensing
sequecnce.?g7n§§&§rﬁog E:‘itf%%(‘}a;njector according to claim 88, wherein: the

cartridge cortbsdeskife Wefarir) oif fatefastiiet cetribigenrfiovedadulingpeking tooth

predidamgiidispansingseauenee GarRing the locking tooth to pivot, each
locking tooth includes a locking surface constructed and arranged to

contagjp a swﬁe%st@&%pg&g@i&é)y&éla@r_ﬂ%st,*@h'&%!ﬂ %&ﬁ%&%&gp%ﬁ@fe%%ﬁ&es a

of contact with the surface when the locking tooth pivots inre
TREE BV ERTEREBF e it dgan e o hesdtitdorhingsrise drtnatiemeniind contact
BOhL thherdir edphelbokingdddtieincludes a spring assembly constructed

and arranged to bias the locking surface into alignment and contact with

the suwrface ahpredaigernined SHNES (Odailhw AWERFN RIS RREQISHAG 18cking tooth

claim 90, wherein the pivoting of the locking tooth in response to the
b G B el Abeceaien i e i
qpjesr member.

92.  The auto-injector according to claim 88, wherein each locking tooth minimally or
negligibly impedes the movement of the cartridge within the cartridge container during the

medicament dispensing sequence when the bearing surface contacts the cartridge.

93.  The auto-injector according to claim 92, wherein the bearing surface is
constructed and arranged to slide over the cartridge as the cartridge moves during the

medicament dispensing sequence.

94.  The auto-injector according to claim 88, wherein each locking tooth is constructed
and arranged on the cartridge container such that needles of varying lengths and cartridges of

varying lengths and diameters can be accommodated within the cartridge container,

95.  The auto-injector according to claim 70, further comprising;
a needle cover spring assembly for moving the needle cover from the locked
retracted position to the locked extended position, wherein:
the actuation assembly requires an activation force to release the stored energy

source,
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cover member. 92. The auto-injector according to claim 88, wherein each
locking tooth minimally or negligibly impedes the movement of the
cartridge within the cartridge container during the medicament dispensing
sequence when the bearing surface contacts the cartridge. 93. The
auto-injector according to claim 92, wherein the bearing surface is
constructed and arranged to slide over the cartridge as the cartridge
moves during the medicament dispensing sequence. 94. The
auto-injector according to claim 88, wherein each locking tooth is
constructed and arranged on the cartridge container such that needles of
varying lengths and cartridges of varying lengths and diameters can be
accommodatetf {itAlR HE CRtPTS eﬁﬁ’érg‘@ﬁ g dfteanedtor
according to ¢haimtiv@jdu ftinericorapeishag e bestie forver spring assembly
for moving the needle cover from the locked retracted position to the
locked extended pasitipsordiesaitigtheRGHBLIMASFAMY FEa WIS A sembly

QBUI‘G%QQQ ]‘93[& tglr lease the stored energy. source, §8 the needle cover
spring assembly p(r)gl\(/%ge%ng ﬁ%ﬁﬁﬁ%&g@?%n © Boysing; i 60Y §h pager and the

etﬁ%ﬁat'ﬁ%é“biasing force. 96. The auto-injector according to claim 72,
wherein the second locking assembly includes at least one locking arm
connedtéd toldnevst-techoasinglitheocuier dhembeinantie gatisidgRhe locking

aantRiReEd wihe avipRiRcRLARRAIdIRY 19.5181m, 96, m&%&%k%@ﬁé%%%}la

portion of the locking arm is received within an aperture when the needle

cover igin thg first locked position. 98. The gutg-injector accarding to )
claim 97, Whergiar?&ézi@lk%bl%‘f ?ﬁ‘ér%?lﬁ]?ﬁ_élsa“é“ng’ae}x%‘ér%%‘“sﬁ?a%‘r?é’%‘%ﬂé%‘f@ﬁﬁaa*wﬂm
Jitmstrrtcslorned engirigrsanhide sbdon sl endrantahgsthtongnitatontact

ancégger fcthane UL RO CANBERES: 15 IRKING ATWRELING ves
ﬁ&%@ﬂ% ﬁé%Y% MovEs gggm the first retracted locked position to the second
e

exten Sitior B8R ARt et et P asiiamim o8,

ocked posi
wherejn each locking arm has a locking surface that is constructed and

arranged to SRS Bt thimmde dThcsaiverdhinsiipsermdwug elocking
sodfuer iainsanmsxtendeddositipn to dgkbiha arecigeYari NI 3868 ghen the

A&@@&Q&%E'ﬁ@n extended position to hold the needle cover in the second Jocked position.

160.  The auto-injector according to claim 99, wherein:
each locking arm has a thick strut portion and a thin strut portion,
the thick strut portion is outwardly curved, |
the thin strut portion is inwardly curved, and
the strut portions are constructed and arranged such that the locking arm cannot
be collapsed when the needle cover is in the second locked position such that the locking surface

remains engaged with the outer edge of the needle cover.

101.  The auto-injector according to claim 100, wherein the thin strut portion is

constructed and arranged to prevent the collapse of the locking arm.

102.  The auto-injector according to claim 96, wherein each locking arm is connected to

the cartridge container.



100. The auto-injector according to claim 99, wherein: each locking arm

has a thick strut portion and a thin strut portion, the thick strut portion is
outwardly curved, the thin strut portion is inwardly curved, and the strut
portions are constructed and arranged such that the locking arm cannot

be collapsed when the needle cover is in the second locked position such
that the locking surface remains engaged with the outer edge of the

needle cover. 101. The auto-injector according to claim 100, wherein the
thin strut portion is constructed and arranged to prevent the collapse of

the locking arm. 102. The auto-injector according to claim 96, wherein

each locking arm is connected to the cartridge container. 39 103. The
auto-injEtror ABE8YHIYRERsRrding twirinel % adisdot kil lackins spaisegaced
ftom: the caaridiglgecantainey tﬁMﬁhéhﬁkIﬁ@amm%@{éﬂlﬁﬁﬁ}mm%gg ibéai nst the

compiesssd against the .cartridge container as the needle. cover moves
from the firstﬁ)éﬁégj%%%l %ﬁofg'li g ‘éeesc%}"n“a‘%?;‘i‘éab EEwoH gl Hfgecond locked

A3 Mector according to claim 103, wherein each locking arm has a
locking surface to engage the needle cover when the needle cover is in
the lockétl extnedeetipositioncokbig BhinauloAnidcienaacIiRTBIAEAHR a Jocking

%f%@@f@ﬂ@ agh l%lﬂ@%@é%ﬂéﬁ&%%é%%% GHQH&?%%&%}Q%{%%&J })osition.

portion, the thick strut portion is outwardly curved, and the thin strut

portion g in | ur d. 1096r. };lh a t?-i jector according to claim 105, .
e bt s e oo R B i s = e

wherein the strut portl’ons are co
BekRYgapARE A starssiianihe She st earaentfersedll wovel advBsthin stut
provortheifivatdockecposition to the second locked position. 107. The
auto-injector according to claim 70, wherein the cartridge container

includess. at 1eRshLQNG;leAos.SIERG LMW A therefrom, the at least

Sne ledge is constrycted and arranged to engage an edge of an opening
AR B0er S iiatithe doskirp iR sandsdrenasvdy witprespées the needle

cthvergastréd Giors st dinclovkhe potiiion ee die seavey lis tedhesmsiended position.
108. The auto-injector according to claim 70, wherein each of the needle

coveriand thge aglrdriﬁﬁga&%@aaiaﬁg @@;a%ﬂ: OB SRR IPHR ESIRRE Ot er includes
nin igne rior to actjvation the
aDRE orgﬁe%lgg exter%mg outwarHly t&lere o, the at least one ledge is constructed and
arranged to engage an edge of an opening in the needle cover fo limit the travel of the needle

cover with respect to the cartridge container when the needle cover is in the extended position,

108.  The auto-injector according to claim 70, wherein each of the needle cover and the
cartridge container has an opening formed therein, the openings aligned prior to activation of the

auto-njector such that & user can view the contents of the cartridge through the openings.

109.  The auto-injector according to claim 108, wherein the cartridge container includes
at least one ledge constructed and arranged to engage an edge in the opening in the needle cover

to limit the travel of the needle cover with respect to the cartridge container.

110.  The auto-injector according to claim 109, wherein the ledge engages one edge in
the opening in the necdle cover when the needle cover is in the first locked position and engages

another edge when the needle cover is in the second locked position.
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auto-injector such that a user can view the contents of the cartridge

through the openings. 109. The auto-injector according to claim 108,

wherein the cartridge container includes at least one ledge constructed

and arranged to engage an edge in the opening in the needle cover to

limit the travel of the needle cover with respect to the cartridge container.
110. The auto-injector according to claim 109, wherein the ledge engages
one edge in the opening in the needle cover when the needle cover is in

the first locked position and engages another edge when the needle

cover is in the second locked position. 40 111. The auto-injector according

to claim 109, wherein the openings are not aligned after operation of the
auto-injector ShEAMPHRIERETTserrdma R ERiEwW Hedsriarbs oftiagsartidyeligned
thfleugethioropihéngs:- it AR tato HRSPEAGEOVHRAHOSHAMS 69 the cartridge
whereiniifs,BgHsing has an oval cross section in a lateral direction. 113.

The auto-injector according to claim 70, wherein the actuation assembly is
cent an open end. 114. The auto-injector

mountg%wittij{;etglﬁ housing adja _ _
according to claim 113 WhEFETH thie' Acttiatich Baesinly hrusing btampes oross
a53evhisly libuddidigeniaving at least one projection extending therefrom, the

at least one projection located within a complimentary opening formed in
the holiEing. lhk5uibhejauiosinjediar @etar Ty tockainhd Adu bR rsiBbE is

glgm@gjp‘pi@ﬁﬁ@p&sﬂl%%gﬁgeﬂisa}logateg within the housing adjacent to and

[= 1) =11 .
spaced from one end of ousuﬁg such that the actuation assembly
housn]g4an he qOUSJQCgOI%I(’:%r _reces§é§116. The auto-injector according

to claim 115, TURNer Comprsing AerSIS=LR pir PAITSRABRACHA RSt Rb ikas 2
BHToasdEniolsing baralgas Bptvotogatgatinthetades shetdond, ke at least one
Ruieribiseial-acaaldingda a4 Bpiher finihe fe1e336:Rin has a pin

removably recessed within an opening in the actuation assg'mbly, the

auto-ipjectoiyof operahl hen the relea in is connected.to the .
_actuation assem%ly. ﬁ%ﬁ'ﬁﬁ% %\%1 ﬁ) nfzaé%?%{(% I fﬁrdr'}(‘je BfRiRY Py 3psembly housing

igdAeat vt the hewsinmenivgeride ad sseddirn abeaxdoiiing theirefsorh, tHaethe

adt:eiast:eRmbabhis sapess pRLithinte-a saRlimentary recess formed in
the actuation assembly housing. 119. The auto-injector according to claim

113, jugherrgempsising:a Q%L%ﬁﬁggwclaim 115, further comprising a release pin

removably connected o the actuation assembly, the release pin focated in the recess.

117.  The auto-injector according to claim 116, wherein the release pin has a pin
removably recessed within an opening in the actuation assembly, the auto-injector not operable

when the release pin is connected to the actuation assembly.

118.  The auto-injector according to claim 117, wherein the release pin includes at least
one tab extending therefrom, the at least one tab is compression fit info a complimentary recess

formed in the actuation assembly housing,

119.  The auto-injector according to claim 113, further comprising a release pin
removably attached to the actuation assembly, wherein the auto-injector is not operable when the

release pin is connected fo the actuation assembly.
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removably attached to the actuation assembly, wherein the auto-injector is
not operable when the release pin is connected to the actuation

assembly. 41 120, The auto-injector according to claim 119, wherein a pin
on the release pin is received within an opening in the actuation assembly
to prevent actuation of the auto-injector. 121. The auto-injector according
to claim 120, wherein the opening is spaced from the open end of the
housing. 122. The auto-injector according to claim 49, wherein the release
pin includes at least one tab extending therefrom, the at least one tab is
compression fit into a complimentary recess formed in the actuation
assembly. 123. The auto-injector according to claim 70, wherein the
actuatic}goassgﬁﬁﬁfi}owﬁ?&ﬁéé@r‘éﬁgdat%ﬂ@oﬂﬁ afvireirer oy perhtivepyn is
cougled tothire:ouienihgdyihescalebopesatvely sRUBIELIRIBE IPBRT DM ector.
and an energy source. 124. The auto-injector according to claim 123,

Whereinzhe Cﬂ{lﬁidﬁ:ﬂﬂ}%@@pa@;%x@i%qg \9.:Rie%8. %@m[ﬁhﬁe%b‘%%%%?cé Shced from the
%%%gr%@gfttge%gbm 124, wherein the collet has an opening “for &d N one
end

the auto-mp%’f%‘r further comprising a release pin removably attached

to the ggtuation assembly, the release pin removably received in the
openintfth thE & SHEY Ty SsrEsFRr Beisiain Pt eharsin dhiom!cassein by 2 at least
Phetehtouinjiat dreadbandingaclaimdha hbiherei dae s el iS85 aRL WD R cess

Mm@a@uﬁﬁ%ﬂ%@%&%ﬂy prior to a medicament dispensing sequence,
and the collet is displaced” from the opening at the initiation of the

medic%entﬁ?i]gggtggin&se uence. 127. The auto-injector according to
claims 126, wherein the Cofiet FuREAR BiIRJaredape fingr feavaa asisardin,
“WePieSrelease pin is received within the elongated opening. 42 128. The
auto-injecto&ggggfdjm;to claim 127, wherein the collet has at least one

tapered portion, and the outer body has at least one surface constructed
and arrang e%l fBner ?ggf)peratzvely coupled to the outer body;
a collet operatively coupled to the inner body; and

an energy source.

124, The auto-injector according to claim 123, wherein the collet is molded as a single
piece.

125, The auto-injector according to claim 124, wherein the coliet has an opening
formed on one end, the auto-injector further comprising a release pin removably attached to the

actuation assembly, the release pin removably received in the opening in the collet to prevent

operation of the actuation assembly.

126.  The auto-injector according claim 125, wherein the coliet is received within an
opening in the inner body prior to a medicament dispensing sequence, and the collet is dispiaced

from the opening at the initiation of the medicament dispensing sequence.

127. The auto-injector according fo claims 126, wherein the collet has an elongated

- opening formed therein, and the release pin is received within the elongated opening.
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the at least one tapered portion. 129. The auto-injector according to claim
128, wherein the at least one surface is constructed and arranged to
contact the at least one tapered portion to compress the collet in an area
around the elongated opening such that the collet is released from the
inner body in response to application of an activation force. 130. The
auto-injector according to claim 124, wherein the collet includes a flange,
and the energy source is constructed and arranged to be positioned
between the flange and an end of the inner body. 131. The auto-injector
according to claim 130, wherein the flange is constructed and arranged to
contacte;e cartridge to limit the travel of the plunger within the cartridge.
132. Thi SutoH AR RTECs AR iR rsin 387 Hisrein tisedlish bies i Least one
ctimsted ptetoanddairange tddy tiavel wilhinethe feas tidgensghidat a8 o contact

valune Qf @g%@g@%h%n be dispensed through the needle. 133. The
auto-injector according to claim 123, wherein the collet is operatively

coupled o the,plunger. 134. The auto-injectqr according to claim 123,
whereig%}e c%‘%e%%%lsmgﬁugl%%aﬁlg t%‘b%ﬁ}rg' §0‘F’rﬁ‘38“iﬁ%‘?éfrln‘?aéh‘a‘%ﬁ§fé??ds
SR SIsE Tt Hasahtacehtass Htru btisrent B cTdiatitor injeotpracderding in an

terelainud28: Wherala tpeninpesReNUehPasklSs CABRUkaisH ADELAL %Q&(e% response
%ggﬁ%{{a gl(g]‘ferent S|zted ollets. 136. The auto-injector according to claim
123,'w

10 n acilyation force, .
erein the auto-injector is constructed and arranged such that the

energylégleased from the stored energy source of the actuation assembly
during the mE CHIREHEARS Besoesting é‘é%’é‘h&%“i’s"@ﬁ%@@ tyiet frotrdermilohge, and
thecoamyidgeceinainaratdris AobhFaEMGRs 0 AP BRRARIRNE AR A end of
HleAkigsiniector according to claim 136, wherein the cartridge container,

the cartridge, the housing, and the activation assembly outer body

receiv%ﬁesiqjggl fc%rce.fr m the energy source after activation of the
medicament dispensing SpErRiBRES Stehikitkperihsilangs i tendedrend

Homay teeinjeibneopedationinBSicThedufohinjdoigeradeasdivgdarkiaim
123, wherein the auto-injector is constructed and arranged such that the
energiBeledbedifrom;ibersiarediaNergyi SO e dive dneBe aUs 8Nt ed and

arranged to travel within the cartridge such that a full volume of medicament can be dispensed
through the needle,

133._ The auto-injector according to claim 123, wherein the collet is operatively

coupled to the plunger.

134.  The auto-injector according to claim 123, wherein the collet has an elongated

opening formed therein, and one end of the opening has an arch construction.

135.  The auto-injector according to claim 123, wherein the inner power pack is

constructed and arranged to receive different sized collets.

136.  The auto-injector according to claim 123, wherein the auto-injector is constructed
and arranged such that the energy released from the stored energy source of the actuation
assembly during the medicament dispensing sequence is opposed by a front end of the cartridge

container and is not transmitted to the needle cover,
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cartridge during a medicament dispensing sequence is opposed by a front
end of the cartridge container and is not transmitted to the needle cover.
139. The auto-injector according to claim 138, wherein the cartridge
container within the auto-injector, the cartridge, the housing, and the
activation assembly outer body receive residual force from the energy
source after activation of the medicament dispensing operation to prevent
kick back of the auto-injector during the injection operation. 140. The
auto-injector according to claim 138, wherein the housing, cartridge
container and actuation assembly are constructed and arranged such that

the eneygy released from the stored energy source to drive the needle
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138.  The auto-injector according to claim 123, wherein the auto-injector is constructed
and arranged such that the energy released from the stored encrgy source to drive the needie and
cartridge during a medicament dispensing sequence is opposed by a front end of the cartridge

container and is not transmitted to the needle cover.

139, The auto-injector according to claim 138, wherein the cartridge container within
the auto-injector, the cartridge, the housing, and the activation assembly outer body receive
residual force from the energy source after activation of the medicament dispensing operation to

prevent kick back of the auto-injector during the injection operation.

140.  The auto-injector according to claim 138, wherein the housing, cartridge container
and actuation assembly are constructed and arranged such that the energy released from the
stored energy source to drive the needle and cartridge during a medicament dispensing sequence

is not transmitted to the needle cover.

141.  The auto-injector according to claim 70, wherein the cartridge container has at
least one tab contacting the cartridge to orient and align the cartridge within the cartridge

container.
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