AUTOVATI C | NJECTOR CROSS REFERENCE TO RELATED

APPLI CATI ON [ 0001] 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 | NVENTI ON
1. Field of the Invention [0002] The present invention
relates to an aut omat i,q, o-injector for
del i vering nedlcanentAtgkﬁﬁgﬁ&ﬁé@EFEQ%élte. In
particul ar, tHRGPISREFERENGY FOREDATED AWPLEZATONt 0 an
aut o-i [mllﬁf 28 aﬁ?&b&ﬂe@teﬁggﬂi c(Ia'atl sol%l%nfyr{g %I'?Bﬁ%usm{]% é‘atent

prevent a USEr from com n 0 ‘contact
néeplicatiopNo: ﬁ@f5%ﬂaﬂ5é»-ﬁleoeé@1m @Ry Whigtels ifFhmpomtedtitrein in its entirety

CEPsBificMePadfered@i S held in a locked position prior to
actlvatlon of the auto-injector. After injection, the

‘needl e cover mechdHi‘&HH OF FHEANYENSKREd depl oyed
phsi t iFedd sfukdintdatidn t he user cannot access the needle.
[ 0003] resent invention is also directed to an
aut o- J?ﬂ-&efpgr PrseRl R '6%%@?0 4B P Rmatic dplecior ar pRjo-Hyector for
clelivaping pedinaykaitid ag injekiin., s1tél' hﬁz pamdutkg dhmésbﬂﬁmreﬂiﬂﬁeﬁﬁre&tbﬁo an
. r. n
%\r@r aést?rﬁlgm\g rs a%u Fé%r He sm t° ?nggfcf %?m C?%ﬁm% g‘%@@@"t with
vhetnigedie ofithe #“@g!evctqf&ﬂwy i 'th nmdb@syer tictHagismrid hedd ine tbeked
Bgﬁ'ﬁﬂn%oﬁg QOlﬁ@@onQﬁ thU §ﬁg n%&toy aﬂer&he%ge L e %?(ﬁg co‘z@r echanism is

del i vered dosag

heldt i adackag eq’%’e@ﬂﬂslumsuamhe%ﬁ Yser CAOLRSORSS &@rneedle

-aut o- (03 ThOpredefit itve Rt isio AR&IANS th 4&—3&&%3%5@1‘%:1&
sel -, adm ni, st er nmedi Ca

e- neasyred dose of
RODIARE 3 S5 TPCT BOeARG Lhe malied op et redpis istoapral pumber of
| mm&m“ mmﬁﬁﬁ%@ﬁﬁmﬁk wﬁhh@n ThMbIABBIAIIE dallbEBbOWSh

: &Inﬁd €8 o arj%l%s&es %f] ereghs(ﬁze% Beeg at a rﬁqpusgi &5 ta{yfg‘t&fn?o\é{?tro the
Cbé;mtred @smmﬁmﬂrhqamestuch as chem cal nerve agents and
yarlgﬂ i &ﬁf@QHBQ?ht'OnS such as di azepan. [0005] A

typi ca uto-injec has a housing, inside of which
i s alt98dltAn @g@amr higctocarapiotineptor iessicyive designsdtoaila a user to self-

2BRARE h PreGRAbR AV FIR IR ARER Lo 6‘?’359 u%w&t%?»%@hed to a

conponents thereof and I's ada
ingeirElag Ry jn arpmerseny sitiatiofe éatvm?@p injestortrse vagd,forexample,

| d&eaeﬁa Hyfhdiic(sdRiafld: | ! i
t yﬂid &tgr Bhele Xg?’igac%ns%n@ﬁ ol in TR G RIS or 3B Ghirfpoisons,

Qg t rior to injection. The housi ng
S ??bég“c CEYE P grasi a8 varioudig Spmppsitions sughgr dlazepaer gy
sou r{omj ﬁ\QYpl@l(ﬂﬂ@inj%ctoﬂhas @ BHRIBSIHAGk SHRVHIAs a Sfrkidyaten
of t actuatlo enbl causes a sequence of
or seve ers confaining medicament compositions or components
thereof and is adapted to be attached to a needle assembly. The-cartridge can bold either a pre-
mixed liquid medicament or a solid medicament and a liquid that are mixed prior to injection.
- The housing carries an actuation assembly with a stored energy sourcs, 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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wher eby the needle extends fromthe auto-injector into
the user so that the nedicanent conpound is then
forced through the needle and into the user. After
delivery of the dose of 1 nmedicanent into the

injection site, the needle remains in an extended
position. If the auto- injector is of the type

designed to carry plural conponents of the nedi canent
conposition in separate, sealed conpartnents,

st peditages ’#ﬁ%ﬂb@cqﬂﬁMl@dweedlmtmﬁamm esextdndedgosipan dfths auto-

t OinfEbedr is BhBOypO&sBRda P lab P Pudb S g;gme}{ts 5&11915&&1 gt%mposmon in

[006 Th relsaneedfor an ector
% e, SPBRATtheats Y bepmbldefbthﬁt dayces i&mpmh@ents to mix

naecéh&elacthhlolﬁmwxhbly%a&ﬂdte@fter Oper ation of the
ent 295,965 to WI not et

ot o DO Bite e bt i oV e g sdeauit

s hmt@gorpﬁqm tonegie Hnmpnoau argllafier-dpBrpticdiopthe ailith-Gfjecttz €U.STHRent No,
Cc er actuati on
SYASBngSeies AOBLLEH Gl Uy et i

aut o-i nj ect or
néraiieingrop i e, m@vgwmromepfoﬁdhéemwmonwﬂh @tto-injector

Wchh that @S #¥8Fdoek Qottvﬂﬁr fRUkQnd F&%E ofheggg% on oF i cgfc?}nmaber with

after use such that the nee 'e cann ere
t FermsefdP the AVG ARG Godyiis effret afieraiy suck Bigtdhe neF@@@?qwt Lt;e ®deployed
Pataagt anNpenifig ih@He ndafle doerKapl an di scl oses a cover for
an auto-1nj r...l effort to reduce conponents,
Kap! alP0RqT S epiate A 78 360 e digiofss a cpyee or o suo-imecior. Tn an
atfifon id efee t@npondite K.lalgm/eafnlmaﬁs ae(ﬁwt aabsmg fdrh!lg a%tlﬁjéét&r The

I Q r s tri
3prb 3ot b 8B oL SRS B tergi, T Earpreppiosg oeve
nsbvdps,sevegal slotscWhighnare Hieed tareesive a\mdmutlmecoaert GVIleﬁ Jﬂecanwrmjeotor is

irz:érl.\at@icﬁll:'@érﬁﬁ ﬁﬂﬁnﬁ@r%ﬁidgﬁ%ld%h%l@%%ﬁ éﬁt F%em ri]‘rom the

def sl eevé causes e re ease
resess such digtthe eovat is fipetodrevabpdesthé biawofiths springy dlince fdeover figclosed

b Rpifafis ToBRedd thé\Gkterisi (AR chilfags QMEJr slgéx%cﬂt ﬁ}@&bl t the user o

ap an |s |.ocated on the exterior

govenquEhRoPertion of thrpuigripeelon g Swhethﬁwwp@mbﬂw fatches

wwmgiureasa@ iR e tdpeitivodiots, iR ebQd ple&éﬁ@ih@ Eoveé\ﬁmﬁ vahe
om e| reI eased

V..prevent the | at ches
ROVGHY GoRie TP R o nedad e moyp v the fraridee,
vedoheoulfi result imethngedxqameﬂe»bhydlweﬁmdxgh'ﬁgs reecu@pﬂxdil (tjd HPadale
the cartri

e cartrid ,
- righfink Y SRl 8, 10 S1efk efelfemtritothigner o g ol be
- nedessanyg theh &edaehd:k e paldased. dumgthedapmnibﬂ of the acve, ilg: 1hthies are
i gh
bl SRR S sl BRL SOITE 1L BESR0 PO RSl
deplgment} eased during the depl oynent of the cover, the

| at Ghme) BiR co@érﬁéﬁgys?;%ﬂﬁﬁgivlé of theldfu 3%&&{&%/{1@ Ehréa@%mg

user to be pinched "o erw e I Nj u

- eveRi gAY )?HWWF‘O@)@ BYer Pay pdi eeceive e p@m d@yesof qummum There is a
ned®fot ¥ Sdeire®EoveP fickl idbanifdt ROdi§ Mok Bhriof td dsk & b Eﬁﬁﬁrﬁ&ko[ﬂgmere is

-also a need fora cover that does not impede or adversely impact the operation of the anto-~
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 that the needle is not exposed such that a
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event may ari se because the user may not receive the
proper dose of nedicanent. 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 inpede or adversely inpact the
operation of the auto- injector in the event it is
contacted by the user. It is also desirable that the

cover be |ocked in an extended position after use of

t]ﬁrs@#é&ndt BE Sidfial QHERQ@B)' hgedlE qgis %136 &s%ﬁe o] ﬁ&\%%%gveé member

s h tga% ﬁ E rson cannot be acci dent al y pricked
feRlymaptansehapiems i pre PRAteCiE garingt plpetfrom the Sperator

mwﬁmenh@MmaghﬂQﬁ&mngﬂﬁm&mdeploynent mechani sns that
are protected again er at or

prevent i nproper de%p%§§gﬁf8%F&FE§%%§©Q SUNNARY OF

TI LE | NRENDONp¢cOQOR prédae invapien telated td dneutorisjsadttfor d1spensmg a
: pp%gaéﬁn%d H&Jége ?5::1%&3::3%{&1@% cﬂa&%t%ayix%elthe 3 H’e «:gere% or

eterm ne OSc’:lgFélel carrent
medmipistersi] bhaearegiier Tidl piteringactor ipeludss 2 hending.nTlst I@nang ib yreﬁarably

' Ca';a@&' eYifptical Hbﬁ fpg ?lgcﬁ'tﬁapit ?s%o?é' eréoﬁ&hﬂd?ﬁe (ﬂam%l entd 1B€ auto-

housi %%%s oval or _elliptical I'n P ape
stpicrtor fort 19 ltﬂg |°§° aﬁ%’?eé)r Spturiaservile mﬁ@d@%!a@h gjs@ce area for printing
FlIsSMﬁ.df | ﬁht Stiohs) f@& Qdikidge doﬂhiﬁ&ﬁ@d:spgieﬁ Witﬁﬁlﬂh&'hﬁﬁhlﬂg fa %Jﬁiéé?:' ifreceived
or sur.f ace, vi din arger surface area
e e T AR H O e B e e
Irﬁedﬁ:lamm.sﬁda mmdtchm&ht ishﬁmhﬂdl; b(ﬁ:ﬁned%y(hqﬂdngd:rd gﬁe d:aStndge includes a
_ h rtrl e.con ner

& géd?é g 8 V&é}sh é\a seI eas R SFEm uﬁf] &t %mﬁdgﬁﬁc?dvmced within the
smtridaqe mtaaler fiemal 2 stonee pesition e amepdiatienmsition where the weedth extends

the VaFrid% cGntither Bk gﬁlmtﬂ-?&as%’il‘1 & Qnt'cﬁacﬁe‘é%ﬁai&md An

7need|e assenbly to dispense
fgteation #ppesehior rywer pe@lmrwdfg a stprgd mnwaa twtwﬁanahlmf being

Febdabell it \@fve BRDPIRES SVithin I Caftridde W& RQ elrhdRakilnt @ough the needle
operatjon position where the needl e _extends _ fromthe

Ps5bly gtpdbeserand ﬁl!w%a}%nqeﬁafo hepeceaideonsrtyAige.c anent
can ) kpmlﬂ]d&%dﬂiesis@é& of thﬁauto-as‘ewafs m@r@&tﬁﬁrﬂphm@k c@%oewed
C oVl] srore n SO rce alt 1I's Ca
B0 g o Tos RO foh ARl T B P perort AP A A hS neodle
aﬁamge bﬁg:ealﬁmﬁmsppn@em% Eﬁ@pﬂ@% rTI‘heltdaﬁaMg,hhd dilﬁratw:(lj c|>fthe
- 0 e e e
opEfclr B IE P2 1 ingf o3 B B 0y R fEB e
‘uggh. Phwingaperatiannthe u@-edle_af ﬁletctm'xdgc oudings through aropesieg inethe needle
oS Bt Aiiflnaiid i\ dBsd i roliOAIRIn pgAﬁJtls% JHIRINR RUSL the

shi e romi na verten exposu
needlegpyer isdplddna lspglgedmpsmtbreto auvent thajcevsr f;om ppw rtmactgd to expose the

- neBR! RScoRing 16 Ghdtp aspw%@;heﬁﬂv&?dohyme Bddfle QR fis'al 1;&;:9& relci@ed

needl e cover is because t he cover

Pogitign pyjordgadiyatien Péthe finfe-injecton thusgasietriping  sompaet coaﬁmranon of the
deWieE b tOR8! Abdoding lBoth& e et o‘? thet\@ntaal f:6 b&%oﬁ‘ﬂ@e@ %ocmted

thro@ﬂ% an opening in the needle cover to permt th
Wit g SHrgtontre Roidppatedron thedeedlsgaNer. After use of th e
-aut meil1)Ie edcOfdandeRth another aspect of the present invention, the auto-injector has a

first locking assembly that holds the needle cover in the first locked position. The first locking
assembly may be located on the cartridge container. The first locking assembly may include at

m:l
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needl e cover is held in a | ocked position to prevent
the cover frombeing retracted to expose the needle.
Accordi ng to another aspect of the invention, the
needl e cover has a locked retracted position prior to
activation of the auto-injector, thus maintaining a
conpact configuration of the device prior to use.
Accordi ng to another aspect of the invention, the
actuation forces associated w th the auto-injector

arigas it IdckiR@iob® giverily ddnB8LAINS HRY o?é con&%hgé%]rt]hel diedle cover. Bach

aﬁ %Wﬁ%’ﬁs Mﬁt anot her aspect of
OF 0 relte?fé % eReREes gq._’efll& Foveiznd ipcluggs raéqclqng ewfaggreonstructed and
asasrmwll ip codtadt a Ma&&ntﬂibﬁxeﬁ&ﬁﬂ{!@ o0y &frifigd cbrhﬁnér' E5dh locking tooth

Ki maybe
I ocg aisﬁg&grgt;g?? R nen @8{1‘00 I %%d t"ﬁﬁeewf’?a’rng‘i °rI°6‘i?F<| Ihig
as%wmkgtedrtbqﬁ the v!r@kluﬂeethtnay B formmed as mtagal raakéfitee deedlt fover or
pbmgg Wsﬁﬁé‘f&%‘b@ﬂef Qla{mg\gotﬁ xtr e oYe) mggl ner or Lgn%the

needl € cover. Each
t Aedl e lhe arring fgpromayrhe mm@sdlaralspnﬂgmglos ufﬂhatnekmg tooth. The

Cpmnk fo%tnﬁ& aROBe pr&ﬁ&e@ RYE ey, glgte gﬁfﬁ‘%?&&m@ ﬁly{éaétﬁg foglgiﬁ Nuce into

needle oV gﬂ he _cartrjdge
\%é’iﬁ F ¥ e Hackdocking Pogthizprefersbinpiynatalix ccmn@tedrtcsthe
Ocﬂfﬂ‘i@bﬁﬂaﬁd@ Ed@ﬁ logkiBg @bM fvol in 16@81%5 to xh&vein@ut of the caé'mdge within

TR S 5 ebqnBoliod ok wedhien g esponse o

integr
Spvemept 6ﬁ1he:®llerfor thb powe phekn gylii@ﬂy Iﬁ:ebboatﬁ@ surfidee piv@ﬁ kitd@ contact

%fﬂﬁﬁﬁ d]emoger%% @g ockl%toodé 8”8‘? %gsgﬁ?se ﬁoglﬁf)ﬁlf’ﬁn}?ﬁt % ]the

sprlng orce nay
£378idpe clibe prying dutaand ﬂﬁqéorcesqzcntad(};y fto ﬂ@kmgw;thaslnsma daﬂndge are

Binyiiddetonitas thep gfy%r &Hﬁdﬁﬂg t&?e‘ﬁﬁ@ lﬁﬁg u e&m@ 3\% during the

| ocking surface_in cont ac

{oieetien OQE‘R‘F‘FFQ" Peikagy P@mﬁm@f@mﬁ@p diephusdny wishin m@amﬂge and
Hromithe adSiafstehhdthcaateahitfr - Each | ocking tooth pivots
the

Inr e to. nmovenent of the cartridge within
cart T‘ﬁ’ggnﬁ’f&ﬁﬁdéﬁ S Is spying biasgd sodhat Big cevepisdiase quvardly frem the

}iooakg ngoveetht bxposet n&ldlbcmiell the ﬁx@tﬁ&ﬂtﬁ:@%ss{aﬂbly'i?ﬁﬁﬂt{%ﬂt Iélcifzcordance
e |1 OCKIn

El § Ilmg%ao? theﬁyg agg Tynpi cal ly,
Sur heHSt e plieen ta“t"' e @*E’&?@Pmbly
tyeln hqidStthﬂaJeletﬂc: savergn tlmcsbdau@loﬂl&tl poditfonr E‘Bm&&ﬂ l&dhﬁg%embly may be

ERETTEL l th 4  EBA  l

force exerte
agzerebly manineipdd at b:ag umﬂoclmamm heymg egfdrgilptopnatedtd the mtﬂdge

[ S Spal CO 1’ C. ! 5]
B B il LAk 0 g o

czgibe temporrikyspmprgitdienintthe cmwi@ contiineyes the deedir @mertmoves from
th@ AR DL Bositidd tthe E&&m&b&?ﬁﬁﬁﬁ ﬁ:{cg Jcﬁn\g %ei&l, surface
tt cove |ase

cover . is spring biased

to GrapgeibePerdle poxsT Whrs thewnsdlep n@fet@%@v@pkeﬂw&eadqdmss@on Each

lodx@ahehafatdask sthepdriiénsdnd a BRK ARG pFEGE mkr%xﬁ'tﬁe thitk @fﬁtﬁ ngon is
e presen

cco&ﬁaqﬁﬁ th another as ect
#“F?{Fz%‘f g thip sty seugved o Thip gorjsisuqtion gpaintains the
locking ewbiny noﬂlhaﬁncbﬂbfiSseH aete meauce st 6 thi: Barbri¥Re SREARE. This

: alsJ.: Se(fnu%sda ?mo%{htcieglgyme-m gf T?lg ggvgrd m!:n?lg:elxg I Flg'thgfn?o?gb t1|11¥ mgaggen?e%t ensures

that the thick strut portion will buckle into a stable condition. This creates a stronger lock to
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| ocated on the cartridge container, the outer body or

the cover nmenber. The second | ocking assenbly nmay

include at. least one |ocking armor wing preferably

connected to the cartridge container. Each | ocking

armis spaced fromthe cartridge contai ner such that

the locking arm can be tenporarily conpressed agai nst

the cartridge container as the needl e cover noves from

the first | ocked position to the second | ocked

p psveni thecovEamemben bt h@n@nmm&w&dlyw@ééfe&mﬁ%&ﬁtﬁﬁ Thé Bwardly

t needl e caver is

(A B B i, SN N o' B R Sl panmer

t huae'r@bls eengitiono Aﬂcﬂltmalan the gutviridiy cavedshapeof the Gick switgotion

3 66 ai Bdabel b kBB of th O BbvirSne ﬁ%wma dly de&r,gJSM%Q R A€ that the

'tlnstrut portion I s | nwar

clinsirithreeksy Fhe dekstrainagion al stilt wsert@e qpvenniemmber th greintein it in an

UeadaaRe&Esbsitibat € to reduce stress on the cartridge
This, al so rmts a snooth deploynent of

cont a e 0 [
the c @3&[’ Thefykidee ‘rﬂa\a’flﬁ' Fpdhetber ipglyde ahlﬁsa?fgé?fl\éﬁ gxtending
wﬁfw‘cﬂﬁtheréﬂﬂﬁ EfR 1ddfd i€ bonSthucted ardQ@irhriged towngdge Buicdst 6f dndpéhing

‘ t t | qck
5y B A RO 0 P S e 9B b
: t:qmtaner whenctb¢ extdlp owiet ik orthe e‘fchadeld ipogitiod When the \lelge mrethéeicaetridge

g ntiuf%?ex{g@ée@ el tof gén%gn fn er d H‘ng t%fff.'}Lel nleéeégeg% ar!arqplugi?ed The

uckl e I'n"a con
waendilecking psspmbly Ilieufbthﬁ naveed| waved of thembeélh aprer. GFhembxalletcayer hnd the

Sikridde cBﬁTtEﬁléx%BntazH ﬁeﬂn@@ﬁnﬁé&ﬁhefré‘ﬂ lwhaf e Ape&h%srage eﬁ&néd%ﬁor to

e extended position. event

caver ne .
gcfjyption ﬁfégéo -'t‘Fﬁ-WJeg'Pf» Uter gipigpicthe qoa*énﬁs i thcartriflgpithisughthedipusing
afttl ke opéniigs. FRORYEnd ey te @uiparbiit Uhﬁvﬁ%deo WiRh Bpué) tethohsihg may

extended. | ocked. posit.i 1001 The, cartri
BB PR P R v Bcresioes 1 Demoolieovs it hruidge
centhiesrdo thgt thoclova th yhedibeient hoibe chatké th detgnineSwhether or not the
BLLang age ,an .ed of an
nge(ag:%&n%ng% g'gab?hqgr ecu eﬁ g'lg \}neefhc?.tg n?:s rcHSf:ol?rﬁg%EerlgVev{_ﬂl How not to :
adrhmlswe@d medicovwant. %ﬂnhhetdpalmgspemt aligoed dfier qparation affies auto-

A

previging e yisyal indicgien t@fhewe thettbniviyinjectaphas dwweﬂ travel of
t he {MQFJ&EOtEé?\iﬁkct loBthl bﬂe’iﬁgvcnﬂlﬁs th%%ﬁﬁ%ﬂ'%tjoﬁﬁﬁd Qﬁngement of

assenbly limts the inward_ travel need| cover.

therPFé“aH@éﬁPeé“b&Jb‘\’FéPW%lﬂc’% Raich isgpquated) g@lv@éhﬁw d@smt 1 9 open

en@PRRMEIEGSpih Of Sk ROETRIvALly MbERditd @e ARBAION SskedbIf tRirk@Red
actjvati an, of the aut 0- i nJ ector, user can

lor to
m%"%%m‘t 35ation af theautodpieqieravhen the rq ‘E?@“eP‘P F5rip laFe- /hBin AbTi pRythe
releaaélpin Iibaec&neﬂ mgm an SpeRing Qnitht REuakBY asdemBbly & )B@hERuatih of the

B BARIGT, THR SPenB I byt Back e Soedes AR g G e, o it b such

thah&e dipeping dodess visitde ©anber ptgrao ammnkﬁnﬁ@ﬁxc dmagt WhS afrdigement is
d to deter

pro&ﬂg:ﬁ?etﬁgt ugep %lgr‘ﬂ:cg ﬁgen%nt ggmeel}% OI%S esall:} 3 g)gftgr q;gs:lnstrﬁ]le injection

or no
surfapg af¢heiveer. Thé pevee pankidl reeaseed or $pecedifothe emihf thethousimg which

proWHéslan lﬁﬂﬁ:\é\ﬁoﬂqtg theluBer that pressing the power pack will not operate the auto-injector,
- The recessed nature of the power pack serves to hide the release pin hole in the power pack
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adm ni ster the nedi canent. \Wen the openings are not
aligned after operation of the auto- injector, the

user is no longer able to view the contents of the
cartridge through the openings providing a visua
indication to the user that the auto-injector has been
used. [00141 Anot her aspect of the present invention

is the construction and arrangenent of the actuation
assenbly or power pack, which is nmounted within the

howtgh Hg veedjsananirig theOinANCtRRESH theutbr boﬁy E@h @RS Be HePddRE not confuse

S bly.attac actu fi
o el pin Bk SR YR Soohie O it o s T o v the
a medwﬁmffﬂé ckhg rrelwhemn tnh!adas el leaise fab extémling mepdﬁame Thééapisn

oﬁﬁx@@oﬁ e i‘h{&% coﬁ'x rQJe& fi)l?ﬂ)fl & el a\r{:glgta ﬁemglngeBBﬂle

openi ng in uat| n asse preven
ofinagyrgent &19%06 ﬂlloﬁ }bé &legse pirf g tabmm mfgent mtttbve ofbeveteagairksuch that

| She9Ra 6y fob SUMzZbS\Bat OR SMleab i Alist Bé&%n@@ﬁi%!rd%gm% &Qnov&ﬁ at

t he oqu fﬂw's | ess visible to a ‘user prior

adni nilfla éw?ﬂ%mdﬁﬁﬂmyqﬁWQ“éﬁ?ﬁﬁ@@ﬁbﬂﬁwh§Cmﬁh@?ﬁ&ﬁ@&%&ﬂw
Sﬁ:ehhqin lIhebutWI iblotly i8 6dnst@icte® B belch@hedtetio "tHefbfGﬁsﬁn an‘lfnel; ﬂﬁy is

aut 0-.i n rface of

ect alns t he injection
v 508 o I ebodk Fubald o on b e ptiotpreoures e
embr btﬁdyttdn@e hdershod;g Th\amnedbodm eaplahiesflﬁ:ﬁteti ﬁﬁlvﬁﬁnt @ith fcgaect to the

r ; wer not operate
bl LR A SO Rpiao olnld DR BRRRR, AN Syl o grpretively
ﬁa@wctgcbfp Vhednoepbady ded thihellete Uplileeopientidnel clléts) tielvallgd avebe present

. BRektion iMhadedlb e s1H§1€£u ¢S N‘é' 1%\%;5‘9; Jtﬁé?cdng};% &Gl oﬁ{}wﬁde%ri)emeen the
the outer body such a e user doe
eliet and the pmeeyiig, thy G?I’Eldeﬁ tTﬂPStaﬁengsmqi Flﬁ@hﬁwrcensgncum dYifferent
kibel BRAMa@ bPASERS drdlinslldd xﬂﬂosﬁeeaemnta&embls}%%m&% -the collet

RS R Sl S o

eedifgnentinto de YdrhiaiRfd. forned in the actuation assenbly

to prevent the inadvertent renoval of the release -
pin. The tabs al so prevent rotation of the rel ease pin
such that theIﬂﬁEFDESGREVRM@O@QEE@@EA“MMGSthe rel ease
D0 008 DB nlhelcP s LRocRnd RS SvelyBd kRl ] B by

actu n asse es an ou
virgw pf Gefollowing ﬁewgaa gewhitidike eleineuts in warwus ﬁEhss wut lewe &maiyon

&m&gg&{,g@%ﬂe&,@e connected to the housing. An
inner body is operatively coupled to the outer body.

At B8] Figrre 1t ddn qrem sactinabyiew hiths mie njdstod gocoipgtean

aﬁt&mméﬂWFme itvenfidae outer body. The inner body is
- cap out er

&{& |n1ted novement with respect to the
‘boda 1 @%’Fﬁéfsa}%e&a@fm%vev&mww%@fﬁwlmm
mﬁaﬁmmdﬁﬂeﬁmﬁmgmwﬁmyk@ﬁ“hghgperat|ver connected to

t he %ﬁ@ﬁ; bqg% the collet, Unlike conventional

col I8 Figie? g o6 echematqidevspleputo-moipe i thippaptivated state of
F@mﬁﬁed as a S|ngle pi ece. No spacers or other

Iy i ded bet.ween col | et
o U Hehr 8 oB FlobRannat s of IS eHD: SRS | favioe o

rdemﬂsnﬂﬂﬁﬂmbmpmﬁmhﬁmfﬂwﬁanmmbﬂed collets can -be

U gﬁmﬁ ﬁg&%‘% 1& Q?H@Lﬂo&%ﬁmée& vxIereof %talfll ot-llnjgcr:}or osf% 1gure ly\#vherem the

at only
needle cover spring is in a compressed state;




needs to altered when different sized cartridges are
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[0036] Figure 20 is a side perspective view of the spring assembly for the power pack for
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[00451 Figure 29 is a partial cross sectional
perspective viewillustrating the interior of the
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[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
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DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT OF THE ENVENTION

[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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[0063] Figure 47 is a side view of the outer body;
[00641 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 auto-injector; [0066]
Figure 50 is a side view of the cartridge contai ner;
[00671 Figure 51 is another side view of the cartridge
container of Figure 51 rotated 90 about an axi s;
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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.
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[00771 An auto-injector 100 of the present invention
Wi Il now be described in greater detail in connection
with Figs. 1-59. The auto-injector 100 includes an
outer body 110, a release pin 120, a power pack 130,
a cartridge container 140, a needle cover 150 and a
cartridge 160 housing a dose of nedi canent. The dose
can be stored in liquid or solid formor as a
combination of a liquid and a solid that is m xed
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two may be provided. The nunber of recesses wll
correspond to the nunber of tabs. The recesses | | |a
and 111 b are sized so that they may receive
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ribs 232a, 232b and 232¢ extend ontwardly from an outer surface of the hollow body 231. -
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coul d i npede the depl oynent of the cover or cause a
di aphragmwi thin the cartridge to rupture

prematurely. Additionally, the nechanisns for | ocking
and depl oying the cover nenber are |ocated within the
outer body 110 and are thus protected agai nst
tanpering and dirt ingress. The outer body 110
includes a cartridge container retention step 112
formed on the inner surface near the end of the outer
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12 Wiile these ribs 232 are shown, it is contenpl ated
additional ribs nmay be provided. The ribs 232 are
provided to prevent distortion of the outer body 110
of the auto-injector 100. A plurality of outer

| ongi tudi nal ribs 233a, 233b are spaced about the
outer surface of the hollow body 231. The ribs 233
cooperate with the ribs 232 to further strengthen the
aut o- |nJector 100 and prevent distortion of the outer

bod ri pped and used by a user._ [0083] One
i"g‘ﬁ'ef? &sf”@g’azézaﬂqsmnﬂ’gg 8t Pl “%"D,fer Brewded on the

2 3]5130@1143 sﬁd&&f he llowbady230 @lihfdh thaditesplingApdiilge indBdovkes body
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be preassembled. - The recess 231 and tabs 334 maintain the inner body 330 and the outer body

- 230 in proper alignment for assembly. Furthenmore, this arrangement prevents the subassembly
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surface of the holl ow body 231. The teeth 238a, 238D,
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 pernits these
conmponents 110 and 130 to be secured together w thout
the need of 13 an adhesive of other formof bonding. A
correspondi ng set of teeth 238 nay be provided on the
opposite side of the hollow body 230 to match the

correspondln openings .in the outer body 110. [0086
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portion of the medicament remains in cartridge 160. The flange 436 may limit the distance that
the coliet 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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opening 333 are a plurality ofretention tabs 334 which
are sized to be snapped into the retention recess 231
a. The recess 231 and tabs 334 permt |imted novenent
bet ween the power pack inner body 330 and the power
pack outer body 230. The arrangenent is also
beneficial for purposes of assenbling the

aut o-injector 100. The inner body 330 and the outer
body 230 can be preassenbl ed. The recess 231 and tabs
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- - control the flow of fluid through the needle 162 of the cartridge 160 so that a desired flow rate is
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10089) The collet 430 is positioned within the power
pack spring assenbly 530. One end of the spring
assenbly 530 is supported on a flange 436 forned on
the collet 430. The flange 436 extends outwardly from
the el ongated body 431. Wiile the flange 436 supports
one end of the spring assenbly 530, the |ocation of
the flange 436 on the body 431 can al so serve to
define the dellvered dose vol une of nedi canent
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C o ofgtigts 34lgmd ,
BN gRcpsr M%rlﬂ@aﬂe?@ferdﬁ%ﬁ’Qﬁhelélﬁ)-ﬁj}%ﬁfd()sastsh@\m in Figures 9and.

t he power pack inner body. It is contenplated that the
si ze and shape of the collet 430 itself nay be varied
to accommopdate different sized cartridges 160. Wen
the flange 436 does not contact the cartridge 160, it
IS possible to dispense the entire contents of the
cartridge 160 except for any residual anounts

remai ning in the needle or in the neck of the
cartridge 160. It is contenplated that a nipple
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accommodat e various sized cartridges 160, while
mai ntaining full needle cover functionality. . As
such, a conmon desi gn needl e cover assenbly (including
the cartridge. container and |ocking- teeth) can be
used for various different volunmes of drugs and
different sized needles. For |onger and |arger
cartridges, it is desirable to provide additiona
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While not preferred, it is contenplated that a single

| ocking wi ng 240 can be provided. [00961 A thinner

strut 242 extends fromthe free end of the strut 241

and is connected to the body 141 of the cartridge

contai ner 140. A locking surface 243 is forned at the
intersection of struts 241 and 242. The | ocki ng

surface 243 engages a surface on the cover 150

to,limt the inward travel of the cover 150 after
operation of the auto-injector 100, as shown in
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auto-injector 100. . A pair of locking teeth 340 are
provi ded. Wiile not preferred, it is contenpl ated

that a single | ocking tooth 340 can be enpl oyed.

f0099) Each | ocking tooth 340 is capable of pivoting
about the bearing axle 341 within the axle slot 147.
Mul tiple axle slots nmay be provi ded such that the
position of the tooth 340 may be adjusted. As shown

in Figs: 56 ‘59, each locking tooth 340 has a -tab~342----
havi.n surface 342a. The tab 342 is.
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i njector 100. Nunerous cartridges of various |engths
and di aneters can be used w thout nodifying the
aut o-injector 100. The spring action of the tails 343
adj ust the position of the |locking teeth 340 such
that the surface 342a contacts the cartridge 160.
[ 001011 The cartridge container 140 further includes a
pair of openings 141 a and 141b, which are fornmed on
opposi ng sides of the body 141. The openings 14la and
14 b erm:t i of the contents of the cartridge
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needl e cover 150 in accordance with the present
invention is designed to function |ike auto- injectors
wi t hout needl e covers in that a simlar activation
force is required to operate the auto- injector. As
such, the spring 153 has a very |low | oad. The bi asing
force for the cover 150 is less than the activating
force of the auto-injector 100. The maxi mum | oad for
the spring 153 is preferably 1.5 pounds. The load is
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n@ﬂle bev.er e Iﬂulﬁﬁ Ilhl]§- ggérﬁlbﬁ theprbjb&iof dfd fid 16@Rr éfﬁﬁb@giﬂﬁf surface
{
108 oL 0 43R R O RGO PO Bp S¥Boupen prseue fom
“the edmengenpheo} Bds remoeed, thbfrojextionl 66 willvamal iyto icaitart thie e kmfaces

02 THE TS0 06 U5 Gl SR AR S OB BULEE 5o

engage t he |ng surtace
Ie9pouse (A mevepe Oﬁthe partidgeol§ ad B Gavelsdoqwanily @@dﬂ thg cartndge contamer

1807 AEIRBRE, e cbAEmitd 1 7 Mh@lcéj é%%ﬁp]é—%{j% I%Q %oves

cartri d%e contai ner 140 for t

1001898410  An ThesprngcBO grdsellet 436 sampljanprvt@buf@reﬁﬂmmrmdge 160 and
theBrididpk 86ritddher P40, FiGarld WM@@QX frodtehd oﬂﬂ@oﬂt&?ﬁ)@& H'b Once the

g gjglsamallyall wth the slots
ge&fftlﬁ has been eptended tiyppugh Ahe needle cvergl @ pressure ﬂ@hw%‘aﬁ@w&wthm
ﬂwh&mdgh B600aNRE thsmamigmlﬁ@ 16 BurktPefnlifin P A Hb QP mSMGMMbnt Mto the
ueg% Za{c} Bg roo es are aligned with the

5 2 Byt e prdipdoelampome piap pricpd et 450
nmv&jhma:y mtthé éaasaagmooﬁhd daﬂnageezlsmgemn E8aindAkk sheath 165 and also
prevents the spring force of the spring 530 from being transferred through the cartridge 140 onfo -
the needlé 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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[00106] The cartridge 160 includes a generally

el ongat ed gl ass tube having an opening 161 at one end
sized to receive the plunger 438 and collet 430. The
flange 436 on the <collet 430 is designed to contact
the end of the cartridge 160 to Iimt the inward
travel of the plunger and collet into the cartridge
160 to control the dosage dispensed through the needle
162. The needl e 162 is attached to a hub assenbly 163

%166%%8 resaed ] n%?o@t\\;egéﬁi%%} tﬂa?nr fmi%e mg rec ved rc&lrérﬁn)& Iilgeixe? e cover 150,
priepadition; ﬁ%ﬂﬁ?ﬁlg SRIGESPURS fotcp qanssjthmbh mmem fotoh requigtd t brdlapse the

negHio &@%& ﬂfe'cglﬂet &fing Q&ﬁavﬁﬁ 0% Rerhy, 1B GecBld L Qvek ﬂ:}e %Eo?ore é%about

The needle 162 is encased in a rotective s

The® SnPAf o FEBIE adiptipndres: ghe praveriiek mEdwhyripe es after
Tfaeuﬁa@dk &bnia@%d Witkih @8 Sartriage soh@Rlrn 44, GatdEd 1600the outer body 110 and
eratlon gﬂ}gg% edl e 162 %%%gcts t hrough . th

ek B o i frpng it SYRAESBIY AFVERLY  Kiplgbpck effect

p fowi tasring. AGntch) theﬁuﬁfqﬁj’ectﬁr ishaus pushidd alwiaglfio the lﬁﬁﬁﬁhﬁmmhnng

I at t ut o-

U ol SRR gl S5y Bl B o s O mpps pcle

i pﬂp@c@bvatlwmmmecﬂmwn@ igmainteined. | Thiuifes woald oberr if the

- SQ;QEE Ehrdeoffthd § tphg@ﬁlo]u@% tfall @ el the HEAL ccR'FLI 1131'5 %& @19 mﬁé:tl?n site,

aut o-i nj.ector 100. Furthernore,

aw’aef%byltheduﬁodnlet‘éfﬁ 1pcoulsichs arshedavpy Sem rﬂ@dnj pation pite and alter the

Claéatublh 6¥aR: nkbdle V26V @BMLd ifRetRA kited This hﬂ' s@&f’yl ¥&AtiveImpdd& including
rlor I spensi [O 1 The operation
aﬁtﬂanf ﬁ%ﬁ%&g&e 12166“‘6\4%#’1“ ap &Wﬁfﬂ@cﬂ%@e Fybganepys injection,

g;v}ﬁai\an aﬁ@gplalwels Hoehe Ia;ammm Dihe Gﬁtgxﬂgelﬁ@ és aiyrﬁﬁaﬂmﬁﬁhﬁlcaﬂﬁdge

Cl i ) in ures a e rel.ease,.
40 8, Ehebk foRard e Vil Srl posions ol igicion
T edvm:dmwt Dfﬂihﬂ cartnidgenieD eauﬁe'%ﬂzﬁimﬁmg et 320 €0 pi@about the tikie 341.
95]1 h t

> nvvaﬁg Ir" Sastrid g@fslo chﬁﬁc%ng geaﬁﬁsqrgﬁrfad'c:égttfaﬁmd Rl?s%g]? She bearng

sréaee 34280"43@?0!%‘!11%! mgig icalgit@@mbmﬂ@ the acadied 60 This ratatiohpf the :

ideﬁné ﬁ% Iamcahfe@m 10041 g ur%b@ﬁi@%@s@&ag%’ﬂﬁ RGES &%JE&F?%E £56. The

I gnmen

|ase spr.ing
- Pl 3 g %@faﬁamf thejlggking ioqtini40n ééem@owmmﬁgmmberm is
13;5Quulbékcd ﬁﬁsﬁ;oﬂﬁﬁhiﬂaﬁ%antﬂlﬁc%ﬁ% e Rhrtrid2P c &AL 140. The
S not expqQsed, [00108]

op t he n edl e 162
'\9@?& gﬁ% °§r€ﬁ ‘@H%B g&f*ﬂl‘%f\@%ﬁ?ﬁ%%@ tegadp ﬂéeopowpack
l?xtegbmlsmzﬁm qghtﬁctllrlﬁﬂ thegzowgr;ﬁap@wer Eydytgble peri pher il
eag an U e erm\ze t el eas I n
t £ ool BHAT oo QR thedosa s oo et ao e esen thy Bor aares o uto-
injerdord 0 em ﬂ]eagtcmbn él.@ﬁcé (ﬂinceﬁﬁmaddiﬂﬁveraSO Botigcked with respect to

ﬂgspgll(ﬂo? 8011@92 ltta()?gtr 3g§ gqg %2%8 ?wx%le c% ver l?@gutéggm al%gr%dy 110
"t eoyerttheeexposprbrecdln d62; e showm jnctigures 9100 11 sS:a@et thc/sidmtd a5 ishigned
vdizﬁ I&?Mt;ligl ge%‘aﬁlﬂaéazo%’& R0 stiAaf QTSN heQlot 157, 183580 8 the strut
241 moves into the groove 157 when the cover 150 moves outwardly. As the needle cover 160
- slides outwardly, the Jocking 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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[00109] As shown in Figures 5 and 6, the user presses
the end surface 152 of the needle cover 150 agai nst
the injection site. This causes the pre-conpressed
spring 153 to be slightly further conpressed until

t he needl e cover 150 noves and contacts the front end
145a of the cartridge container 140 (see Fig. 51),

t hus noving the | edge 142 of the cartridge container
140 rearwardly. The force of spring 153 is | ess that

t .
e DLt 0l BRA Alhe il inHE I\ Unle SMBLer 58041 A0 g roove
nohdd quahdlat mmgWﬁOm@)nqeﬁe coyert 160 arebo’diypt&mﬁn illf$tmted in Figures 10, 14

Cahllib Q}Q:qo&ﬁiysﬁfa@@:ms %éaQacEQH d U ?lé e 15h % E‘tr the needle
body 110 until the 13 ereof contact

| éazgeé frgmcbeing roimerep i am» B aaqy lulﬁrﬂ@ﬂlet?@@\pth@waerhed the
. pasiits BANGE 24D@AiPred30ch B heliiRing MrdaSho ﬂ%&ss.@&%ahﬁﬁhe body 141 of

spring.assenhl 30 e then pushed r ear way
tﬁgﬁgﬁf%f?'ﬁqﬁ%i@ﬁu et ﬂ%?é‘?“ﬁ%?@‘%?ﬁ}‘é? mﬁelaywer 150.
2 3Mis amrirgremalt limits tﬂﬁﬁwﬁfﬁmﬁel oeieediy caved 116D. THe ledpe M4Behipsees the

b Rt S Ao S HER 6 B bl ardo s it oo
ainpperahile siorecspesitioce 239a. The arrowheads 434a and 434b
ar e cqpm&ﬂssed Thd ﬁ%ﬁ&?ﬁav% bédgp%lsahgegldct ﬁ&étaéogh%m%ﬁ&o?e@omg

the coll et” 430 noves rear
a9mbedimentrnd cxpmples, additiopgUvgriations wénr@széveappfamtﬁp pérsong ghtilleskin the

) r&l Q%b%&lbﬂcﬁlﬁﬁ?ana éatiof 46 HAQbdR idSschina gﬁt@-ﬁhjector can be made’
rat over nenber 150 is rewardly pushed a
M%ﬁ%ﬁﬁ of thegrasnt ventiony, Bys inveption igpat fitended to be
tmteﬂ t@ﬁwaﬁboaimem@ectmﬁky MéhtibRAtaid K48dREIY Ydfelete Bhould 1R made to

ring .l oved h,, the
R oot s SR B oot A ot g2 ot e and
. hﬁﬁn;ﬂcsrta@esmhe sriivét and Wwepeidfahedoweationlib Whichenclusiye tiphtsare claimed.
operation, the projection 156 no |onger contacts
either surface 347a or 347b, but remains in space
provi ded between the surfaces. As such, when pressure
~from the cover nenber 150 is renoved, the projection
156 will return into contact with the surfaces 347a
or 347b. The locking teeth 340 will conpletely rel ease
the cover nmenber 150 only in response to novenent of
the cartridge 140 as it travels forwardly within the
cartridge container 160. Accordingly, the cover
menber 150 cannot deploy until the cartridge 140
nmoves. [00110] The spring 530 and coll et 430

simul taneously 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 needl'e cover 150, pressure
of the nmedicament within the cartridge 160 causes the
di aphragm 164 to burst permtting the flow of

medi canment into the wuser. The drug is forced through
the needle 162 allowi ng the plunger 438 and collet 430
to nove further.into the cartridge 160. The cartridge
contai ner 140 retdins the sheath 165 and al so

prevents the spring force of the spring 530 fron1be|ng ‘
transferred through the cartridge 140 onto
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the needl e cover 150 and the injection site. That is,
the force fromspring 530 that drives the cartridge
160 forward is opposed by the front end of the
cartridge container 140, with the sheath 23 165
conpressed there between, rather than force being
received directly by the needl e cover 150. In

addi tion, the needle cover spring force is |less than
the activation force required to collapse the collet
to release the collet during actuation. Preferably,
the needl e cover spring force is about .25 to .75 of
the m nimum activation force. The power pack residua
spring force after activation is contained within the
cartridge contai ner 140, cartridge 160, the outer.body
110 and the power pack outer body 230. This

arr ement advant ageously prevents a ki ckback effect
frontBEESEINdE As such, the auto-injector is not
pushed away | . ection site during activation
to ensu?e thééggﬁégﬁn @“mﬁbse of nmedi canent is
adntnlstereGHQWHbthe proper needl e extended | ength or

proper need|fapeRelh@hiralipdss WRIMALAGE This effect

woul d occur Jf the force fromthe spring 530
were transf érPEHe ‘8°etv%£w'ﬂgfb‘&r Vst etaipgty the Frgrifgg daving at least

| n j exctopeyng dietedn, and whisininh y mbdi@manttize rhddjcetdnomeard-Qly e@ihel by a

- be. pushednauRte L5 ap tRgqd @ ankel
Iocgtl on of th?e neaeygl l'e 1égh6\%|ﬁlghsgn b?ﬁéaf‘%nsg&%l gﬁcasl,ne here
Thi ¥Hes sever al negati ve inpacts |nclud|ng startllng

t he patient ,anﬁhﬁﬁtgIaf)i;gnﬁlﬁﬁoﬁdlhgaﬁs‘dr&rénéﬁﬁ%amipable of bel released

I nty orblnis BRGULaneous i nject I C

ar r RaeE B b PR BR T #ra-:netxwgwt;gmgmaaee@eo

i s @WPhlbiced within cartridge container 140 (i.

when the neggle@ic J60 H08& vfli{hﬁlrﬁlé?hoﬁsﬁ'{g Iﬁ&x%e@ﬁ%&%?lhtw bning
me

ext g%g%gposrtlon The advance e cart
in i pepitheparsgectof e recdia WH&)‘}&P%@OMFH& icamnent
ax | disp@difig operbliors the: seedlla cdveﬁlﬁﬁﬁg&ﬂlrit Q)cﬁ‘ea Ii)bsﬁﬁoﬂ 98erdfythe needle cover is

co
boa FbleRReREApl Ay B L OERae STof Ao P POnbiE errearioe
axis&o °??ﬁ9%ﬁ%kw¥mﬂ£@©wwﬂ¢@Wﬂwvaak@hﬂeﬂﬂﬂhhmmmmaﬁmmgmmwn
t oot ine adingamses the | ocking surface 347a to di sengage
t he | ocking , Pr gkﬁetlon 156, The surface 347b limts
the rotati oh or CERe™F Wl%h‘ll‘ﬁéltﬁlﬁ‘e@i‘r‘@o"%’t“ thefipsg lopksfl pesition;
t hendcover nenmber 150 is in an unl ocked posrtlon such
that it ca g;” the cartr.i

cont aj ner ?ﬁ%gﬂﬁh QSggﬁg%%g?ﬁfﬁe c&fﬁg'"ﬁ mmﬁ??ﬁe
coPPEPr et enti on surface 332b forces the end of the
power pack inner body 330 into. contact with the power
‘pack -odt er Thoaho-ABGor ikl clfimaewhidash Wohe IRARe Beadly is

i ng | BrirkdS ves the auto-
|nfgg%%gwfﬂ%%ﬂ%?ontFﬁgnfﬁgggﬁﬁgﬁméﬁgnace Si nce the
needl e covey § S not ock d wth nggggct to
cartrlage con?“’ﬂ%?mfﬂﬁ“’?ﬁ @ﬁﬁr %%@g?$ﬁ?my
ne@ﬁW@S@bv%pmﬁammeummmmumheMMuﬁgm¢bmdmwm&&wato cover
t he exposed needl e 162, as shown in Figures 9 and 11.

Since #.he SFhddutolinjadoriascoidy &\ @fm 3, wherein cach locking tooth includes a
- locking surface constructed and arranged to contact a surface on the needle-cover,
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with groove 157 and a portion of the strut 241 is

retained in the slot 157, the portion of the strut

241 noves into the groove 157 when the cover 150 noves
outwardly. As the needl e cover 160 slides outwardly;

the | ocking wings 240 are tenporarily conpressed by

the needl e cover 160 as the thicker strut 241 slides

t hrough the groove 157.. This conpression occurs when

the bottom surface of the groove 157 contacts the top
surface of the strut 241. The wi ngs 240 conpress in

24 the manner shown in the dashed lines in Figure 52.

Once the thicker strut 241 clears the groove 157 such
that 4 he w : |l e.caver 15 re in the
posit%on ?T ust%gggﬁﬁgﬁ&ﬁggﬁﬁgﬁqf%?“fﬁgegﬁgnﬁgﬁé¥$%mmdsme
PUstaRe onghenpedla eeventd Breyent trawdnsent dfdheamedlofovemecinibatdd i@ maintained in
8oV - r e lLe .c from bei ng
reiﬁig%%%ék?ﬁ?ﬁﬁﬁﬁggg£%%ﬁ§ﬁ?%ﬁﬁmfﬁg¥ﬁg event that

inmaﬁg foice is applied, the struts 241 and 242

conprless LRfctorRigtioR aeording Yoickim Wi Whremie fisst kopldaasasgpmbly further

agaddstabldifstacyand 4dagbd tolchRad Melchhflge cont ai ner 140
such that the surface 243 renmai ns engaged with the

needl-e cower. 150. . Thi s,.arrange t Limts the jnward. .
travél o?¥ 4 a(lel%hm Edprecenling o f@%ﬂ EET'H@"' q"btglﬁgg ¥ eSé‘!ng‘ffgfégckmg
asspanblyetd giyotlib dapmike tomevapanbie ddddgddutiiea mediein@nCdspesfising

35100 R 50 0 9 B BB e e

di scl osed in connection with the foregoing enbodi nent
and &xanpihegutodriertariaensrding o claim 6,ovbsrein the tap pwolrgucted and
ARARRRH & Yhinfrallp) Shal fhe MOV Lh&Hof the éaﬂﬁdgeav%ihﬁn HQLAPHSe container
nnd?flcatlons_and‘varlatlons to the above descrfbe
dytinga Pediceacadispgsingseqyemse.  wi t hout departing from t he
scope of the present invention. The invention is not

i nt epded The alre-injdckoFuécOliligQo tlbien B RINSRInTRIbciEREGHAGRdoh)ed by a
nﬁgglon d agd %%%ﬁ%dlgglg reference should be made to
P (5BE§W&F ) agsgfibl¥r than the foregoing
di scussion of preferred enbodi nents and exanples to
assell t The spo-mjdcton agordigopeaiof S, tihereinkudilbdkiy thdth Maheh
. ' [ re claipned. 5, What is clained is: ,
i o B e e P op g s o Sact wit
thegpifacedge cont ai ner di sposed within the housing; a
cartridge received within the cartridge contai ner,
t he-jjcar trkd . ' " i, 06 el n.
and Hont ooy Arniiets o\ Fatin 3, ARGRRER AR Xl Byouy
cgFrtedie theigyrtrilee pantaiger . wherein the cartridge incl udes
a needl e assenbly to dispense the nedi canent there

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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t hrough; an actuati on assenbly providing a stored
energy source capable of being released to drive the
pl unger within the cartridge to dispense the

medi canment t hrough the needle assenbly; a needle
cover received within .the housing, the needle cover
havi ng an opening forned therein to permt the
passage of the needle assenbly there through during a
medi cament  di spensi ng operation, the needl e cover
having a first | ocked position whereby the needle
cover is in a locked retracted position prior to
activation of the auto- injector the needl e cover

havi a 0 |on
cove pql s F%eea%%lnig' kcgraa 3 B IS g 13 s’l“t |ef)eﬁl tﬁ‘f ]%Q?n%sb@dcgtlf’ on
enstiusted aed wrangrd detootact aasuffaqest‘ thb ocdlengvea ggaetehtymdveaknt of the
hQlidsof.pe needl e cover in the first |ocked position;
and a second | ocking assenbly that holds the needle
cover in the second | ocked osition. 2. The
aut o-Pnj eticgmicdpiederdrenidientoctam d, Whersresneli lackineodth fusther
incladds A Gprﬂzgi%ﬁlm)lz coRtruG QI ﬁttrﬁlged 18 b8 fhe q’(fckltnE SurBRE fnfd BGBct with
% ggglner and the housing. 3. The auto-injeéector

#ing to claim 2, wherein the first | ocking
assenbly includes at | east one | ocking tooth that
rel edsabl Iﬁleaﬂtgagasortabmm‘im lcRing 08( @/here#h.the sprifiassembly includes a

T RO OO T -

EaddW@EﬂHMQdetﬁwCﬂﬁM@eﬂmﬁm&urface on the needl ecover.
26 5. The auto-injector according to claim4, wherein

the hpcking  sh! ru{ 8682 JCOMERGH Stafh A, gfﬁ&t{a{q%&% 14 'ntglttgog\l/ %iF'ots in

needl e cover to prevent movement ’ e nee
- TeRense famevementio§ thandrividge wishin the cartrivige fontagier, Ivdetetkach locking tooth

iRDled 4 BRKiRY duPthcelBnsBalibd %{d'aﬁﬁlgg& ‘g)tclaﬁt n§ ggt\%ﬁﬁc@b&&l& g%d.le cover,

The auto-inj ector according to
Veherein the lgehing wyrfags pisiotsiopt ¢figpuths with ihechufiate hen thalpcking tooth pivots
ngggﬁh&ggg@qmgggmﬁgﬂﬁpaﬁgd% contact the cartridge. 7.
The auto-injector accor g to claim®6, wherein the
tab the first Iockln% assenbly to pivot in
resp s e 6 2R {sTioR focatding i@ claigy ks Whgrein gigh l9ehing tooth includes a

beiil e RO orflddIRAES] WEEreif BYBEHHE sEieis thtrudibiank A kighto
of .contact with the surface on the

ce vot s .out
°°“g‘“ecg€‘8 36@\9‘%‘? witlin H‘?ﬁ@“‘a“&? 6entaipes drng tirdecscampry dispensing seauence.
6, wherein the tab is constructed and
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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arranged to mninmally inpede the novenent of the
cartridge within the cartridge container during a
medi canent di spensi ng sequence. 9. The auto-injector
according to claim?7, wherein the |ocking surface is
formed by a notch forned in the first | ocking
assenbly. 10. The auto-injector according to claimb5,
wherei n each | ocking tooth further includes a spring
assenbly constructed and arranged to bias the | ocking
surface into contact wth the surface. 11. The
auto-injector according to claim3, wherein each

| ocking tooth is pivotally connected to the cartridge

cont aj,ner ... 12. The auto-injector,.accordjng to cl ai .
11 viter el i SIRIEERPRRE AN A it be P iying f i ocking oot
axesponse dethe exltridgd dohtactmg shedearfog suEde isRuffibientGa bididod@ehe bias of

8% AR o T R R i Bl BB Al S

on one side of the bearing axle and a | ocking surface

| ocat?@d ohheaytcopiseist aceording|t chfim fl Bevhetsinegainigeland tegth does not
8O mbenchd? tleTaGRIRS Withh iR aRiihe Q00 AR Ak i

itfﬂ% cartri dge such that the | ocki ﬁg t oot hgrﬁ%%%@%%tem

dippsating sercpearhion giebaring syifaceepisnt thercartydgoenent of t he

cartridge within the <cartridge container. 27 14. The

Iaut Ic(>_-2‘B.n j eme?moaﬁjeaas&aﬁdm@to@laaia m,l;glereMEéwajgng fface is

QCKi surface is  constructed and arranged to

OBIRSEY =l e i Yo e TR S R Aafides HVES g the

makienentdispénsinp eperstpgdl € cover. 15. The auto-injector

according to claim 14, wherein each | ocking tooth ,

furthgr 4 de ri.ng assenbly constructe d

arr anged '{‘Hg%{%t?g'ggﬁt%g? Bdé ng a%?%?g%l g l%%‘ﬁlgg%(ggwc?ﬁtmwd

angh arranged endthe caft@dgeTortainertsoehi thitmeddtes ofreacyngliemghst and caraddges of

i iy & ' | ncl udes flexible
T e R e
the flexible extension is constructed and arranged to
cont Ztt tIHe agtaniniectel gecording ta plaiat 1, farther comprising:o- i nj ect or

~accordi ng n%&il&éo%ﬂﬁbﬁ-ﬂg asé@ﬂ‘ﬁa[ﬁbﬂn@ﬁﬂé‘thjz &Kl AGve: g‘gltéll?he locked

‘%vots in resgonse to novenent of the cartri
reffagtRe Posttion tathe lopked gutordsd pexitinay whesgiesr ei n each | ocki ng

tooth i Ml ddel@fondsdeRBK i il BERLGPRRE idelets i \Wored energy
arranged to contact a surface on the needl e cover,

W& ein the | ocking surface pivots out of contact wth

the surf aeeeiedviMBrdLeihdy JroR8d aBia¥ial 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, whezein 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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in response to the novenent of the cartridge. 18. The
auto-injector according to claim1l, wherein each
| ocking tooth includes a bearing surface fornmed
t hereon, wherein the bearing surface is constructed
and arranged to contact the cartridge within the
cartridge contai ner during the nedi canent di spensing
sequence. 19. The auto-injector according to claim 18,
wherein the cartridge contacts the bearing surface
during the nedi canment di spensing operation causing the
| ocking tooth to pivot, wherein each |ocking tooth
i ncludes a | ocking surface constructed and arranged to
he needl e cover, wherein the
PO Ak o BitherFclbebe e R St LU g HRTE R Raram me
Wrserstradiest 1pakedkpasigion tpabéwsepind etended locksiposisen. t 0 t he
novenent of the cartridge. 20. The auto-injector

accorgi ng TB@auﬁJ-iﬁj eBRod@coriEfoidim Q@,%e}eﬂpéﬁklp%cﬁ@m has a locking

inPIu es a spring assenbly constructed and arranged
PHtags e 13 gomstpugiedk aigef leagish e owerdacl tinepdle ¢pyer when the

sadtlk aeRr is _Zlgalfeltenaé!ﬂ%oﬁﬁﬁrﬁo h&ll ﬁfétn%dle?&)ﬁ?&rilg 1n8 Sechit IQJ:I{%B Bbsition.
20, wherein the pivoting of the locking tooth in

respapse the cartridge contacti t he bearing

surfégé i§&§HPPW€$%HF“¥%H%W§F%B%%‘ﬁﬁﬁﬂbias of the
spring asselniobking @mfias amhick isthé pbidiok ks tBfsfr@gerton, pi vot

out of coptact with. the surface. 22. The.auto-injector
accOrdindﬂ%%KEF%Wﬁ?ﬁg?“ 5?%ﬁ%m§§%ﬁm?g%§F%ﬁ“?ﬁﬁF 1§ werdly
qvoted, andpede t he novenent of the cartridge within the
cartridg iner during.the .nedi cane i spensin
sequenceqaigﬁ&ﬁ#@mﬁéngﬁﬁ%%ﬁﬂPgégmggﬁ?ggbgiﬁﬁ@’ g armrcannot
- begpmpricgigéwhe@3he fkbdle eavbois imhestand lakedpditiog sich that thé Rcking

. . el n. ealr | urface | constructed and
sgff?cgn ge teg"aéP(fv&% oV 8@19&%%6 %fgl}etnreffgﬁ%ovﬁrs the cartridge

moves during the medicament dispensing operation. 24.
The &t o-Thepeeniecteleecordinerte cleim 26, sherein@achibakingiarm ésaohnected to

theXGkiidde cbRhd 1 s constructed and arranged on the
cartridge contai ner such that needl es of varying

Ieng%?s 3%d ca[tridges of wvarying |engths and )
di amit er s "€ AHOHHeCE AcRitiRgde elainh s Fhereingachdeskingjagyis spaced from

tieeaatitdge @ontaidd suchhiift fid 1@kinR h@E 0 be EaHBfaflyOmbRseh Adalsdihe
cf rther co [ a needl e cover spring ass

rjsing: ssenbly for
R EPERE ReReEtE 0HEF mPY<S RPOFHES TradRasd DIsEiop &g groond locked
ppedisint | on to the | ocked extended position, wherein: the
actuation assenbly requires an activation force to

rel ease tTﬂgau% —1%6% or gcrc]:grrd% to gl‘%umrﬁ?hiherein 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 lockihg 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.
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t he needl e cover spring assenbly provides a biasing
force, and the activation force is greater than the
bi asing force. 26. The auto-injector according to
claim1, wherein the second |ocking assenbly includes
at | east one | ocking arm connected to one of the

housi ng, the cover nenber and the cartridge
container. 27. The auto-injector according to claim
26, wherein at least a portion of the locking am 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 |ocking armhas an

ext erj.or n surfa n a strut, the
sI|d|%§ sag g' g% ??%g?%g %WﬂquEﬁWbed to contact an
edge 29 Uk corhidgagataingr @cltides hidegeiooma lddby/ extating essatdietherefrom,

ki ng arm when the needl e cover noves fromthe
Irst retracted | ocked position to the second extended

| ocked pothe tii least.on2 ®:dgélis eoratibotediang acinged taemgag@lénreggé &f an opening
tﬁ%l@e(ﬁg [ Vmg EI%IItQhB%QQ Ot@g kéelag ((j‘.é)a‘br:eE‘nWl reg%ect to cf\hf: Cal%'ldée gﬁntamer

ace I'S constru 0 engag
Whﬁnéhe@é‘@ecmrlshﬁhm@dd@p@sm@r when the ‘needl e cover
is in an extended position to hold the needle cover in

the seconthelaekgeRAsdokdifito claid1, v&EJa:%I@éAE%ﬂ il REHOLover and the

according to claim29, wherein: each | ocking arm has a
qarfridae certaingr bt apainealncd thenim theoperings ehigtied riorttastivation of the

dubiGfectsit fubl thRQRSdrQfh ¥isw M bURER of telhiGfle ASheh DR dhifs.

strut portlon is innardly curved, and the strut
Fockfig: o FRE Gt arLisin BB AE o ta RS pisiter ncludes
aC 2w bnd lsdge ﬂoﬂshﬁﬁ&lc}mf a ardngedde dngagémidd@élm&lvhﬁﬂh bedi@in thd t%ed die cover
ace I emi ns t he .out er edge
?m?HEQ%E%8Ft38%§%F°“§Y1 gﬁ?ﬁ ‘EﬁfﬂFmﬁ?cordlng

to claim?26, wherein each Iocklng armis connected to _
t he &ar t rhd gao-irevtan everding3@ claiihis, wibitrein ithejleigt engages one edge in

I rm.s
RGO e 3 MASLEL B S3E o o o
' mmﬁykﬁ#g“@ﬁwmeaﬁﬂbwowewpoﬂamﬁbwibdﬂﬁmesmad agai nst the
cartridge container as the needle cover noves fromthe

firs4o. | ogkeshtdafdclol Qdaorﬁﬁlgtt@ﬁmﬁleﬁoﬁgeréxﬁ ﬁlé%genn&Q%etnbpﬁgned

33. The auto-injector accordlng to claim wher el n
afies operitipgief W@a'g?ﬁwggs‘s@ It thie mgET capptvigithe eonianigag thercprridge
HiR op@¥ik. When the needle cover is in the |ocked

ext ended position.

-41.  The auto-injector according to claim 1, 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.
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34. The auto-injector according to claim 26, wherein
each locking armhas 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 | ocking arm can be
tenporarily conpressed as the needl e cover noves from
the first | ocked position to the second | ocked
position. 30 36. The auto-injector according to claim
1, wherein: the cartridge container i ncl udes at | east

one | gdge ndi out fro and the
| eas tﬁ on gﬁ 18] egt é\@*f r%/a ggﬁfgmffnr %zbcétatlctbas%qﬁrguig@lgmsmg
srocatd evitbin Mqun@"udjagent fornd pacaddoe] @e end/efithd ubihgduth that a

telggs t%%%had centt e neep | e cover with respect to the
cart iner en the needle cover is in the
extended p03|t|on. 37. The auto-injector according to

cl ai M1, Wesmbtinjegdarchcading helmeﬁﬁmhmumpnﬁ{gch relagse pin
ROk A6 R AN Rl A ARG 28 IR NSl

auto i nj ector such that a user can V|em1the contents
of tHée c aTlteran@gmfecttmagwgﬁng thelagipéh iwhgsin t3Beleds @m has a pin
: %B&bhﬁ LRGEPLiRE g:?&}%hﬂ t fclttﬁh@ %?e‘mb Y, WII]CI‘G thae aéjto injector is not

cartri'dge contal ner east’one
pemble when belreloast pim is awgletdectto thengag®nassesblye in the
opening in the needle cover to limt the travel of

the H?ed | e %@X %%1 \Mrta& 1%38 Clhind 55, Bﬁl&eﬁ e rele%g Sm mcludes at least

cont al ner. e auto- i or accor
ong tab whiendisigrtharefeon), diggileasy g@q@sm ovepresdige ﬁt mto & dtvmpbqnelﬂarm gEcess
fbx%eh'i}ﬁhé‘m &&Qéﬁ%ﬁ MheR. t he needle cover is in the

first | ocke p05|1|on and engages anot her edge when

the needl e cover is in the second | ocked position. 40.

~ The &ut o-Thapéeiniectanaecordiierty clrim 42, &rﬁw@@mpm@ehasemm
rQRRAb1Y UacRIdGo BRbet tioﬂ %gmwgfvh%{:euptﬂggﬁé n?&to? s toE%»erable when the
aut o-injector suc tt user canno View t
relesne Rip fScoprecteh o theactuatieipssenbh: ough t he openi ngs. 41.

The auto-injector according to claim1, wherein the

h
i IO lr«l ZJE:Q? Ig . E‘ﬁéa@@ ﬁl)_éé%lr a&Bx‘&ﬁ% to ARG 4800 hdln g Pln%'iﬁﬁeatje]lease R%n]ts

he auto-1njector accor
refpixgdayithin eoparingiatthansvgiuestsmplyi ta prement mt@dompt thé autd-ingector.
housi ng adj acent an open end. 43. The auto-injector

acc Ojod' NGhd Rt lnfteid é‘t,%ordtﬁg %5 Ghith oNGnRGh HRLhAMAS &%@&’1‘ om the

open end of the housing.

51.  The auto-injector according to claim 49, wherein the release pin includes at keast
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
comprises: -
an outer body;
an inner body operatively coupled to the outer body;
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housi ng having at | east one projection extending
therefrom the at |east one projection located wthin
a conplinmentary opening forned in the housing. 31 44.
The auto-injector ‘according to claim43, wherein the
actuation assenbly housing is located within the
housi ng adj acent to and spaced from one end of the
housi ng such that a recess is formed adj acent the one
end. 45. The auto-injector according to claim44
further conprising a release pin renovably connected
to the actuation assenbly, the release pin located in
the recess. 46. The aut o- injector according to claim
45, wherein the r ase enmovabl y
recessed wPiT AP %%"r’i‘?ﬁ?ﬁ% bg‘i:yt’ﬁ%ij[l on assenbly,
wher ei n t heergigy@eirtd. ector i s not oper abl e when the

rel ease pinis connected to the actuati on assenbly.

L 47. e a PN
the 1o cadheadebOL ARROAN oS WA L iy WISKEL o sl
PK&refrom the at Ieast one tab is conpression fit

into a conplinentary recess formed in the actuation

assersal y gmtdligiectdBaccolilify BWain b8 jvleleff: according to
claim42, furhher conprising, a rel ease pin renovably

attached £6°¢! emﬁéTﬂﬁFW6ﬁ”§§%@HﬁF§“=mhere|n t he

aut o-i nj emt @Ito-ﬁlﬁecﬂﬁfur@a%ﬁpﬁﬁs H\fbﬁﬁsetﬂ'h?renbezlbﬁﬁa‘éﬁcﬂéﬂ B the
ect ed t e actuation assenbly. 49. The

agtﬂag qaﬁfcg'@yo?n ccording to claim 48, wherein a pin on
t he r el eati€repiase }ill‘SlS rdR& 1Y Rekivddtidihe oﬁﬁ%u@ﬁl@ﬂlb Btﬂleti%pﬁ'@@nt

atl n asse 0 prevent actuation of the
%h? %Eﬁ?gﬁnma§%mk Hhe auto-injector according to
cIa|n149, wherein the opening is spaced fromthe open
“end 8%. t hechoasniagor a&ﬂ)rdingIéaimljﬂmlierﬁinemb osltletis meidédhgiﬂtm)an

Lahm he relea u a

LB OBS8 ot 15l b St LR 5] pning
%ﬁﬁnﬂ%mﬂﬁfdwnﬁﬂwmmatdmam&ompMummmtary recess forned in
the actuation assenbly. 52. The auto-injector

accosgli Naryk QuibifedBr hecoA 16 blint 812 “’ﬂ%gﬁé et %§§§1rq1¥ln¥ated

conprises: an outer body; an I nnér y operative
 opehif farned herain apd e relagescnjn is regpived wighin g ebpmt@tqpvremg/
coupl ed to the inner body; and
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 to contact

the at least one tapered portion.

"38.  The auto-injector according to claim 57, 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,

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 flange and an end of

the inner body.

33




an energy source. 53. The auto-injector according to
claimb52, wherein the collet is nolded as a single
pi ece. 54. The auto-injector according to claim53,
wherein:  the collet has an opening forned on one end,
the auto-injector further conprises a release pin
renovably attached to the actuation assenbly, and the
rel ease pin is renovably received in the opening in
the collet to prevent operation of the actuation
assenbly. 55. The auto-injector according claim 54,

- wherein the collet is received within an opening in
the inner body prior to nedi canent dispensing and is

di spl aced fro the openi.ng af . e init on, of the
edr Drent oSG e S8 & herrh S RgS saprsttiged end
acmeeddb nentdeothe baairidg<d limwhies teivel of the pRagdr efithidalke @Aridge.
el ongated opening fornmed therein, and the release pin
is regeiv n .ab7l... The

 aut o%ﬁ ni egl%oa\rﬁ% al@ g%{?rgagt,eor(ﬁ%%to%%irg g9 8\@% r{ge ﬂg i I%anstructed and
yengeito as! within @asmrxda@sucln thplor feld vplome Dfmedlcamdnttc:hebe dispensed
Argl mbpdYichas at | east one surface constructed and
arranged to contact the at |east one tapered portion.
58. The auto-injector according to claimb57, wherein

the &t 1 obeauigiiedorapogeding le clam i fheremdes wie isgesHdycoupled

thehe@phidp@ct the at | east one tapered portion to
conpress the collet in an area around the elongated

that th
Iogﬁgr 39 o %Ianl;]to r:rflJl ecﬁoaﬁgcggdo rtgoto 8161& ?% g/lll]F!“S]ﬁ lbefco ﬁ[ﬁ]as an clongated

@cltmg/ﬁttmatdnhefrm,caed orie@nd ditke @piehidg hasjad afch codiaivgli Ng t o
claim 53, wherein the collet includes a flange, and

the gner g SQyk Vé&tdr%w%ﬂi?%;ﬁ ) %96@%&%&%?9({»%& pR%is

posi ti oned between t nge and an en I nner
cprtyctedmd gangThie rengive difffentiizsd cellstsor di ng to cl ai m 59,
wherein the flange is constructed and arranged to

cont et  tihe a@alidjéckohl @ otdthgl th Bbim $NGhEER VIR caidgk Réhtainer is
&F &ﬂ{ within the cartridge. 61. The auto- i nj ector
e araneed syelihaighe gpaiey aslensedfEony the sigied eaeray source of the

aC0Adh bisehblg daitd thedhédiageet disPerdsing bFdratitntidippodcl 8y a front end of the
tridge such that a _full volunme of medi canent can be
H&iﬁ °r IHDRAY HeRsHted de e meedie cover.
66.  The auto-injector according to claim 65, wherein the cartridge container, the
cartridge, the housing, and the activation assembly outer body reccive 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-cartrid-ge container 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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62. The auto-injector according to claimb52, wherein
the collet is operatively coupled to the plunger. 63.
The auto-injector according to claimb52, wherein the
coll et has an elongated opening forned therein, and
one end of the opening has an arch construction. 64.
The auto-injector according to claim52, wherein the

i nner power pack is constructed and arranged to
receive different sized collets. 65. The auto-injector
according to claimb52, wherein the cartridge contai ner
is constructed and arranged such that the energy

rel eased fromthe stored energy source of the

rin the canment .di spens
PR RE Ik oF e ettt T e S BTN Pl of
d‘@mﬂaﬂmjeﬁormmbemﬁttlmroaﬂmtted to the needl e cover.
66. The auto-injector according to claim65, wherein

~the cartrirgoideRatas :ﬁ@(;rdm [&%lauﬁqr&r dr %lgﬁie cérﬂﬁg@@dﬁﬁﬁﬂ%ghas at least

and the activation assenb out er y recel
pPredRepatacting thceartidggte orient @ﬁ aligyibaseseiridgs veithirethe cartridge container.
activation of the nedi cament di spensing operation to

prevent KAgkutbagdctodtompriRRgaut o-injector during the
i njection eration. 67. The auto-injector according

to clai m&L*™Rfrerein the cartri dge container is
constr ucte@naﬁgboanm&gméo@ummmﬂihohﬁ@ ener gy rel eased

fromthe Sstor. ener g drive t n e an

cartridge’ cfﬁtp%?devtewg %ﬂiﬁf‘g&ﬁé‘m“ga ‘Sﬁeg‘f‘i’l%at least

- 41 opgrpigsiateibyndaofittiaing aefdicahent tﬂhb&n@l&fahéﬁtd@ﬂw&&@h&ifmed bya
ot trans ot e cover

ket Fah o AR by s by R Reihg mgament there

thangh; i dge container, the cartri dge t he housi ng, and

the activati asse recei ve '

Q out er resj dual.
force fr oaflnaf'ﬁghon ergpl@%go)}’ 10T S oéedgef‘?r§¥ SALEC ﬁﬂec?ﬁgl%‘fg released
_ to Heverthoh logeewithinlihe petielpaw digparsathe ardicandi Svergh theineddle
086k, °f the auto-injector during the injection
oper gtl on. 69. The auto-injector according to claim1,
wher ei n tameediacaver w@@t patislhiragivei avithiathe leasidg, the Reedlcadver

_ 96,49 .9rd ent an | i t he
WA AR, o Rk e bR SR ol gy e
ﬂamgbdumqmahcam@mnhwmsmg opaativoLibe ngileaowahivingdgst locked
o usi_n a cartridge
_rf%gg%%&gl Cﬁ&%gﬁjﬁé%é\d: X@engerhgmglgn & (%er , the cartridge
havi ng ae IQCémgmeclmngmdpeaelectgfelyhmtdmgnhamddlemvbaihlﬂierfgst&)cked
pmgnmqﬁeseﬁ&gl&gg&gﬁgat rearwardly confined by a

wherei_n the locking mechanism is constructed and arranged to be protected

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

71.  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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pl unger, wherein the cartridge includes a needle
assenbly to di spense the nedi canent there through; an
actuation assenbly providing a stored energy source
capabl e of being released to drive the plunger within
the cartridge to dispense the nedi canent through the
needl e assenbly; a needle cover at |east partially
received within the housing, the needl e cover having
an opening forned therein sized to pernmt the passage
of the needl e assenbly there through during a

medi canent di spensi ng operation, the needle cover
having a first | ocked retracted position and a second
| ocked extende osrtlo cki anrsm

sel ecti vef§* %iﬂ afsﬁ‘é' g‘g‘%éh Félf’ g""’tﬂ’h‘@mﬁ speopd lodked
bottloed position and in the second | ocked position,
wherein the | ocking mechanismis constructed and

arranged i a%ﬂﬁ{eﬂtrea%totgfl%@%rmt greﬁﬁﬁeﬁmtﬁga&% ats?g.tly is

at | east one of € nee cover 'an

- aecciedteonef e cotridgeeotaitiengdtties hohsiign 70, wherein the

| ocki ng mechanismis conceal ed by at | east one of the

n eedl7e. coviRrauRlifedtbicttRuifd 10Glain! 73, whERindhH Hd lﬂdkﬁ@taﬁ’srembly
to claim71l, wherein the |ocking nechani sm

rdin
i H‘%ﬁrl%‘ t ong Iqeiing foofh Jhat relegsablyceagages the perlesereds t he

needl e cover in the first | ocked position; and 35 a
secofisl | dﬂkiaﬂtg iq‘s@@mbﬂoydiﬁg‘tablaimovtd svhtre@ eﬁﬂﬂdd@gﬁ@ﬂ@fncliuﬂbs a

second osi t ector
ke R Cons i e BERE8 Ponek s iR P Shs ik B
assenbly i's connected to one of the cartridge
cont 3¢-nerThgagotitiectdsaerording, to 7laim Thwherein dhe Injkingtsarface contacts the

| - B4R Bg th@ﬂeédfc &bﬁ't%r@@én t\‘i@v%ﬁlgﬁt%f [t{g gr{gher c%(/er st} lﬁ]ﬁ[@ﬁ 1§ maintained in

assenbly includes at east one too
thf‘eﬁretd%m Bosiing agedo adtjeativn efithe aweringgctor.7 5 The
aut o-injector according to claim 74, wherein each

| ock¥mg. tThe kifto-irfjéekdd d@Brding th OlGH T80 whsteih AT rG IR Ink W&LAELy
and arrgnged to contact a surface on the needl e cover.

°r ipfudes 4 fab copuciebnd aErigrdiorgnias tecastifer in rogaoneds movement
ofmechﬁﬁgang surface contacts the surface on the’
needl e cover to prevent novenent of the needle cover

S uc h78t h atThe auto mge or gctcgrdpneg(%o (I:lél';}lm 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

anotch 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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the first |ocked position prior to activation of the
auto-injector. 77. - The auto-injector according to
claim 76, wherein the first |ocking assenbly further

i ncludes a tab constructed and arranged to contact the
cartridge in response to novenent of the cartridge.
78. The auto-injector according to claim77, wherein
the tab causes the first |locking assenbly to pivot in
response to novenent of the cartridge during the

medi canment di spensing operation such that the | ocking
surface pivots out of contact with the surface on the
needl e cover. 79. The auto-injector according to claim

77, ereipn the tab is constructed . and rranged 1o .

o i i 1y Ty RSP By R e R BHPE Eh ottty
camntatdddg the wartrhlgticonhirecar t ri dge  contai ner during a

nmedi canment di spensi ng operation. 80. The auto-injector

accorgdi n gTﬁ@auﬁ)'—iﬁjeﬂbe a%cor&ﬁéf{o%iz{]’ﬁ %ﬂ%ﬂe@&%ag}glﬁlcﬁﬁ{gg B6if8 inleRides a tab

formed by a notch forne he first o
lesalet ) ope sige of thirhsaringtagleiang eloeking wefeesrletiated o an eripasiimsids of the

YhaRA LM, RGN R iDnbiRRIR afd Ukl to b&&k&ﬂ@&nﬂd%%mgat the
assenblz constructed and arranged to bias the locking
lotkineteath piyets abguf e hesrine adaia respensatotmayenpnt phige sarwidgewithin the
atriffeedatiggm ned tinmes. 36 82, The auto-injector
according to claim 74, wherein each |locking tooth is

pi votal Iy, connected to . the car{ridge container. 83.

e B o) T BB purots aeoria s clian b1 aPABIn p TR HEca s
dongtiuttadjaridaertipell Rcdotid@ S sarfdcabf the falk e6kePtd pdventShademer of the
IEQ eQ$qring axl e and a | ocking surface |ocated on an
opposi'te side of the bearing axle, wherein the tab is
constructed and arranged to contact the cartridge such

t hat 831.-he The@utkiinjgrtdr@oiohling tv olaien &b ehtreinlzachdedkinigneptiafurther

- ! ' W thin the..
£ BORR Ssh b PRYSHRDY ol pEecfBbRE MO RBIME LMl genment
apdeantagi witlgBe sunfacy at predetérenined tileng surface i s

constructed and arranged to contact a surface of the

neede coawe Buth-$hjRic? Y&BLdidFRY 89RNEs, Qhertil She s %%dés&nﬁgylﬁéludes a
85. The auto-injector according to claima84,” wheréein

flexibls extgrsansgtendieg Frm thedevking toofs Fhereia the flepiblerryicasiendppymytructed

afidahEddGb BshtRNe ahtiaRORdiaingr. DI @as the | ocking surface
into alignment and contact with the surface at

predetermined tines. 86. The auto-|njector according
to cl’ai m' 852Ukl ﬁcc{”i‘ilg‘gé(b?l?lﬂ'gézag'bgﬁ‘ﬂ1 y includes a

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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fl exi bl e extension extending fromthe | ocking tooth,
wherein the flexible extension is constructed and
arranged to contact the cartridge container. 87. The
aut o-i njector according to claim82, wherein: each
| ocking tooth pivots in response to novenent of the
cartridge within the <cartridge container, each
| ocking tooth includes a | ocking surface constructed
and arranged to contact a surface on the needle
cover, and the | ocking surface pivots out of contact
with the surface when the | ocking tooth pivots in
response to the novenent of the cartridge. 88. The
to clai wher ei n each

aut o-donj ector accordin 82, wh
| ocki S'lr? gt EPC\? ?’i‘tol"ﬁl?f’tﬂﬁaé%oqﬁmg etam “éﬁfef“ac e forned
t her eon, theearbidge tangicts thebading cafs¢ sibd @eridgdnaed amnged
. t the cartridge within the cartridge

%%%?%%%@?ﬁﬁﬁ?ﬁﬁaﬁ?%%CﬂE ?85&@#@33F§H8ﬁgphg sequence.

37 89. Thenchiscking pthdichidessClockinhi Mfade@omtradtéd 848 arranged to contact
Xﬁﬁﬁﬁggﬁmg @m%%&%{&%ﬁe contacts the bearing surface as

the cartridge noveés during a nedi cament di spensing
sequence ®alsskingsure diwtkiungf domadt lwiththepurat wheabh focking tooth

: ' i hel S | ocki ng surface constructed
%H@g%?%gﬁgggn?%ﬁﬁgﬁgggf%ﬁﬁmﬁﬁg?ace on the needl e

cover, and the |ocking surface pivots out of contact

wi t h%he Bhsrepldeesiiapcordies toslio By wheginisachdpekitggodtinincludes a
$pAAPRNEDIY AnithSredERENed & bikd1Be BAAY R intd D fit and contact
auto-injector according to claim89, wherein eac
WHURS st pidstemmingdE®ess  spring assenbly construct ed

and arranged to bias the | ocking surface into

al i ghnentThadtoGgedd Gtcordiel tb clalkeo® Whérea@hedivoting of the locking tooth
ig;egd%teetr %ne fimes. 91, The aut elo‘PA ector accordi gtg

R e s P b PRRUBA RGeS BEIRFITES foeis fym the
coverprempanse to the cartridge contacting the bearing
surface di sengages the [ ocking tooth fromthe cover

menbgy . . -1 ) ect ar. ordin | ai m .88, .
wher on aRsRp Ry BB ShinP L R BeckTonB i nimaty or
neghgihdieinpedes theovenmsernt ofthe tdrgidgawithin thy eartidghiantaineeduring the
nfechihd 8§ EQ' | ur i he i di spensi ng
seauer?ggl y eﬁé tghﬁekggeearl ng sur ascl:ug%ggnl} %gstqée(faﬁ%gge‘ '
cartridge, 93. The auto-injector according to claim

92, Uher drnauterByssnGCAGIing R ¢laiced2 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

v_arying 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

souice,
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constructed and arranged to slide over the cartridge

as the cartridge noves during the nedi canent

di spensi ng sequence. 94. The auto-injector according

to claim88, wherein each |ocking tooth is constructed
and arranged on the cartridge container such that
needl es of varying |lengths and cartridges of varying

| engt hs and di anmeters can be acconmpdated within the
cartridge container. 95. The auto-injector according

to claim70, further conprising: a needle cover spring
assenbly for noving the needle cover fromthe | ocked
retracted position to the | ocked extended position,

wher ei n:  ttheneedi¢ coartri springassmibhyl provides bl Rre@bli vat i on
force tor the stored. en spur ce, 38 the

needl e co&%%%@%ﬁﬁﬁgnw§§%e‘?&mﬁﬁﬁg%ﬂ@% %%hi asi ng for ce,
and the activation force is greater than the biasing

f or ce%6- 96 . Thypo-igcier pasprding &r clawddr whenp the secbma loekii, assembly
HRRIEY A 1l 8o HBAHhrk O AGH B SR TR Shop il I U5 S Ql‘émh 35 the
one. | ocking arm connected to one of t

cyUWee sAUEE and the cartridge contalner. 97 The

aut o-injector according to claim96, wherein at |east

a por7i onThé autohﬁ]el:teﬁé@bd}gng @icMfirh 96, WRERINVA baWaphitiBn 8Fthe locking
ertur.e when the needl e cover is in the first | ocked

posF feegved vatin aperyre whon theaepdls coxerdvindheiystlesked pasivion 7,
wherei n each | ocking arm has an exterior sliding
surf &8e f Brermpig-igecter agtardibg toahin B evhsdeinchaﬂgoamngfaﬁﬁaas @ exterior

1
_ sglgfg %l&'?ﬁgé tﬁ)gn A nﬁ%ﬁtﬁt?ﬁ%&ﬁiec%%cg a%t%: 'ﬁ 80qs%%r§%d arl;r:mg%ﬁtg ﬁontact
anigagead ditl apertion/te temporasidy cofnpress théy bclﬁng &in wieh takailke cover moves
AREHE A RAAE o iEn RAROML U RN o O S0 | 0

position
wherei n each | ocki ng arn1has a Iocklng surface that

i s cOhst rife pEerinierpr arqorlingc clpin h yhgreinaachdenking aeu gas adbcking

shifiRe BHREH LELsERYA: "
Sgeé Le;q nded pes tiﬁ gﬁ(‘.{\%lgﬁﬁwge g@%{e(gl g&’og g\f/ g?ﬁ nbézileacﬁver when the

YT iy @Jé@(t@@gq Psisign to hpdrhthe medle gonenin thg secandriocked position.
according to claim99, wherein: each |ocking armhas a

t hi cl00st mué adﬂ@fnjdc@:ﬂ a@&‘an@ té Elhith Bt GdreiROr ti on, the
rtionis o tmardl curved, the thin

thick stru
st rut poF?CH)‘gf%ing arm,has adiy on ang 4 thiggrug pertien,
porti onsﬂﬁlﬂﬁcl@sﬁﬁﬁﬁdiﬁtﬁlt:@&lt&é}dly%ﬁf@@ged such that the
| ocki ng afggann
n 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.
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be col | apsed when the needle cover is in the second

| ocked position such that the | ocking surface renains
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

aut o-injector according to claim96, wherein each

| ocking armis connected to the cartridge container.
-39 103. The auto-injector according to claim2102,
wherein each locking armis spaced fromthe cartridge
cont ai ner such that the | ocking armcan be tenporarily

conpr é&s e dhagao-itidctot Reordhg id d1difl0 62, GidtcR A8 1odSngl 8 is spaced
cked pgsition to

aver noves fromthe first | ) ]
{Fﬁg‘d‘&é‘g%%“ﬁég QAR SuB S fhe dggking apn caie tempprgtily cpmpregsed against the
aertrolzd congpineoastthericndld @3 er nidves Lo thediedd 1dcRsakiofl Gordth Me8&ndlocked
L,ogking surface to engage the needl e cover when the
A e cover is in the | ocked extended position. 105.
The auto-injector according to claim97, wherein each
| ocki g amhs avpsinigctpivicededing touedaip 063, whereimmeachdodkivigrns hasutlocking

abd ngal e | 0 e. o.eis cel €n d'ion
- BB Ongap e b Kok blkn BOILNOovedis fHhREEN oGty Becion.

and the in strut portion IS I nwar
The ay o-%n'ector according to claim105, wherein the
strut %or hegio-injecior aseording Qclaie 9% verersinreasidecking aon hasrathick
stfuepdrubkind @ thaxf SHuEFHRIAChE BHERGIA Pottibn SFURRI LAY v ardd e thin strut
needl.e. cgyer ves fromthe first |ocked position to .
RO EHE c¥REd position. 107. The auto-injector
according to claim 70, wherein the cartridge contai ner
i ncl défes Thetutbdgstoramerdingoq elaimx 10BNEhd€n Gidlst@piibns are

at. l.east., gne | edge, i s constructed and
oLREL Skl Qo bR R o b BT i OB LB drecdle
ceuy erovesdidni i first logked pasitivh tofhe sdeendieadll posideaver with
respect to the cartridge contai ner when the needl e
covefg7 S : Lt 1 The. —
ot o> TuBabd ik GOSN Ay ettt e FAides conpaing includes
at Izt onededice exiending ouwdrdbhtberefram.tthe af frestoonledderieconastedand

B LDy : ' 1 gned pri to
D, SUnbl SRt 6 i R IE Q08 PR P hate
cQrERYith feapeetdn the srtrides contpiner wherr thehgpedle howeuiglin this extended position.
openi ngs. 109. The auto-injector according to claim
108, 108herRd dﬂ:td—ﬁlj%ct@ﬁictcdrﬂﬂ? o GARL7D! Wicheih g%il RS neclle cover and the
| eqst one | edge constructed and arranged to engage an
Caét&g%e Gopfainprhas Auonepige formed ibergiacilie epeamgnalignedprior foi activation of the

aukd-@jeelor &ch thaen weedh Giet Mdonihis Br HESREREe thid i
cartridge container. 110. %he auto-injé%to?g£@g8$ﬁfﬁa

to I m,109, .wherein the | ngages one edge in
(ibé‘ Mrie aufo-in et,or accorghng toc acl'ilg?OSe, “%exgein the cartx'idgegpontainer 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.
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t he opening in the needl e cover when the needl e cover
isinthe first |ocked position and engages anot her
edge when the needle cover is in the second | ocked
position. 40 111. The auto-injector according to claim
109, 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
openi ngs. 112. The auto-injector according to claim
70, wherein the housing has an oval cross section in
a lateral direction. 113. The auto-injector according
to claim 70, wherein the actuation assenbly is

nount éd. wiTh auo-infketoh@uerting todkind 09| twharinaREsheMAg ardAdt aligned
to claim 113, wherein_the

- i n.ect.or_.accordi.n ]
FE6 B T8 im0 kot o v s e oo e gotidee
Hagughdheaperdigast one proj ection extendi ng therefrom
the at |least one projection located within a
conpl § HENTRL M RRER B ing.. 115. Th
aut.o-i nj ect or td;ig%gt? i %%%%B%Ildg? r%b’ﬁf&%ﬁée?%lmﬁg %??ém oVl cross
s pdperdslgeqtiBl.y housing is located within the
housi ng adj acent to and spaced fromone end of the
housiing stk toigfectériieordifd iRtk %0, 3heRHhYachRHGH RnBAs
the‘%ouﬁln forma_recess., 116. The aut o-inj ector
BAEGH AT thohouping sdiapen an epenepdr conprising a rel ease
pin renovably connected to the actuati on assenbly,
t he ¥ edBe aplotinjbcdaratedingto thin I8¢ @Rdein ik Gctudidf assembly has a

-i.0] raccor.di to claim 116 ereip the
Bl BB, W BETRY A ol I i tend o Fompy s east one
popestiomtpcated within acimplitoestary apasigtbymedtihie dotlsigi Nj ect or
not operable when the release pin is connected to the
act upis orFLASSES ; - i r .accordin o
to clai_mll?,8 _%%gﬁ%égﬁgIEeleaé@’%ﬁ%gﬁﬁgﬁﬂﬂ%§n3§mnﬁyhmmm°
iy lagpiqd withindhe baysing adissent tgjandispaced fromont ¢id ofithe hewsintg sochathat the
dtaddioh s h [ Lo i mentary recess
aforrcr)edsin hgﬁgggﬁg%%%%kggg% Eﬁgﬂﬁ%using. 119. The
,auto]%nj% tor according to claim113, further _
conpresi 56 PiT-RICREECHT RS 19 RBVE Bl fyriher coremising recledvepin
reBi bR ¢odfecBl SEND kotuatii 25 GhBly, EMEreRAE Bin 10daRE §iPlhe kﬁiﬁs‘.@.‘)t
e

operabl e when the release pin is connected to

act i on, assenbly. 41.120. The auto-injector ]
acc g ?zn nghet K §°6‘|“1§F apqyding fpglasm] lg WF%%@ Felfaserni ag @ pin
repbyablysrecessed @iitiicn vpdnlighin (8 aPRIdN BGehBly ! heaudfinjtdlot AR operable

wt?eﬁ%ﬁqulle%e En% iP go%\ﬁg:?etd toa &te lailcatfialzti%g asosfemitolg.e auto-injector.

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 into 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 to the actuation assembly.
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121. The auto-injector according to claim 120, wherein
the opening is spaced fromthe open end of the

housi ng. 122. The auto-injector according to claim49,
wherein the release pin includes at |east one tab
extending therefrom the at |east one tab is

conpression fit into a conplinentary recess forned in
the actuation assenbly. 123. The auto-injector

according to claim 70, wherein the actuation assenbly
conprises: an outer body; an inner body operatively
coupled to the outer body; a collet operatively

coupled to the inner body; and an energy source. 124.
The al2®- i Theeatbdfjechr 6RbMingG §8mCll1 &) Whereha piMBIhE kdleabd 1n is
%%&&%“”ﬁnnnéded_aﬁ a S|qg]e ghsce. 125. The o

AUT oY ] SR FhPeming I e 45iratioh asfemply tq Brevenigcliatien pfithgeauto-injector.
coll et has an opening formed on one end, the

aut o- 1Hj edieputd-injectoeaccondimp td daimg 26, whetekatheopehifig is spaced from the
@g&nﬁagfmegﬁﬁﬁ%ged to the actuation assenbly, the

rel ease pin renovably received in the opening in the
collet to_prevent operation of the actuation

asseniffy. THopHto-misgloraseesding foectaim A9 adstsinghenglegtedimindladss at least
vietiledxienting tHoRbA! thd & 1da28GHE M6 S Winpfibnah int@@(%ﬁgﬁ'ig]ehtgry recess

gheﬁynggr body prior to a nedi canent dispensin
CERTTER & 2clupfign essembly| | et i s displaced fromthe

opening at the initiation of the medi cament di spensing
sequddte. The2ikto-ifjb@orabdobdiigdio @ Rird 70, 28R Ahd 1@ uhGorCdskiFh

a&%&m%werein the coll et has an el ongated opening
fornmed therein, and the release pin is received within

t he el ongatogtriapleni ng. 42 128. The auto-injector

according to claim127 wherein. the collet has at
| east on g‘m I?%gﬁbeo?jé g eb%'rv{ﬂiy SH?pliegiﬁ%lthF YRS body has at
| east one colletbpargtivelyraipledad €@ imetbodyaagged t o cont act
t he at |%ﬂ§£mjlk ul;Cgpered portion. 129. The
auto-injectorgaccording to claim128, wherein the at
| east one surface is constructed and arranged to
cont Bét  (Theaue-injestes accodingttageimeld3 paiscrdimthe tallecis mpilded 3s a single
piebe collet in an area around the el ongated opening
“such that the collet is released fromthe inner body

in rggpoqﬁe to, application of an activation force.
125. e auto-njector according to claim 124, wherein the collet 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 displaced

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

127, The auto-injector according to claims 126, wherein the collet has an clongated

h opening formed therein, and the release pin is received within the elongated opening.
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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
aut o-injector according to claim 130, wherein the
flange is constructed and arranged to contact the
cartridge to limt the travel of the plunger within
the cartridge. 132. The auto-injector according to
claim 130, wherein the flange is constructed and
arranged to travel within the cartridge such that a
full volunme of nedi canment can be di spensed through
t he né#lll elhe k&&am&m a@Uidﬁrgltcnd;iﬁﬁlt 127, et Bé Bdief s 618151 6ne

r he C eratlvely coupled to the
e O afe bt o TerRPae St it ek Gadraape fo contac
I@%ﬂlmmgm@mwmmmEmnmjlet has an el ongated opening _
formed therein, and one end of the opening has an arch
glogls’:n[ ng t3 'Tﬂaﬁuetc} gﬁcto;_%%orﬁfﬂ% % él:mnel% whercﬁnctge gl agc Oglg surface is
CORfERGiEiend arangel ta codashibel attlr@stroac @Pﬂ‘@d phirfidnetp emhprs;s #edollet in an
aRh hidhuit thd BhgatldEpeil
123 where n g? egpgu %Q.mh ma?tﬁ% ?Jlle@g gege%getdl}l%n} tge mnerrtl)ggiy in response
i0-4pplicatien of gk petivation fareee ener gy rel eased from the stored
energy source of the actuation assenbly during the

medi daere n'l‘he(ihu&;ﬁﬁﬁ&bﬂwco?(ﬁ%@ﬁﬁn i1 54, QRACR R Bt TclddY flagge, and
of the cartrid cont ai ner and i s not transn1ttzﬁ

nd
e‘%“ﬁgé’ SREEHF £ amh%fafseﬂ to hrpposigignest betjegi the flange and an end of
themoerdodygy to claim 136, wherein the cartridge
container, the cartridge, the housing, and the

2oL 84 RS0 B B3, S T

from ener
ageied smeentactdhesqaridgenglinid dreadaidd of thepﬂaﬁ@v @thin kieGlriiRe K
of the auto-injector during the injection operati on.

138. 13bhe 1adtfo tngécﬁﬁg%mﬁ'%ﬁg Elgf{rpgiﬁt het em bmﬂl a3 s (2(%&1‘.}}1&69 and

t he auto i nj ec 'S con arran
apranged IOH‘@V%!h‘éﬁhgsﬂl‘?@F‘te@@dchfth@mftlhﬂnlmeznf@mbdemﬂmgyar&euﬁsp&lsed
tifrfuglfieRedidle needl e and cartridge during a nedi canent

di spensi ng sequence is opposed by a front end of the
cartridg container and is not transmtted to the
need]|3é % heguto-injetor aaqerding doyclpipy 128+ wherci o pellehig opaatively
caupied 0 thdSungsherein the cartridge container within the
auto-injector, the cartridge, the housing, and the

actuggtlgg ?senbl ouﬁgf Qﬁdé receive resjdual force
from the erergreEs CE‘E g {97 a1 23 eterehthe poliethas an elongated
operidg Ganehtherdinsandnat é@ of fRI0BéHIY hak Bn 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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prevent kick back of the auto-injector during the

i njection operation. 140. The auto-injector according
to claim138, wherein the housing, cartridge container
and actuation assenbly are constructed and arranged
such that the energy released fromthe stored energy
source to drive the needle and cartridge during a

medi canment di spensi ng sequence s not transmtted to
the needl e cover. 141. The auto-injector according to
claim 70, wherein the cartridge contai ner has at

| east one tab contacting the cartridge to orient and
align the cartridge within the cartridge container.
44 137.  The auto-injector according to claim 136, wherein the cartridge container, the

cartridge, the housing, and the activation assembly outer body receive residual force from the
- energy source afier activation of the medicament dispensing operation to prevent kick back of

the auto-injector during the injection operation.

_ 138.  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 to drive the needle 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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