COUPLI NG FOR AN AUTO- | NJECTI ON DEVI CE CROSS REFERENCE TO RELATED

APPLI CATI ONS [0001] This application claims priority of U S. Provisional
Appl i cat iwo 28&wicai23No. 60/ 634, 486 filed on Decenber 9, 2e@Asandoisi16 el at ed
to commonly owned and assigned U. S. Application Serial No. 10/601, 212,

filed June 20, 200 { t f ‘ | I ncor porated by
ref erence herein. m&gt&ﬁ%t@%%qwawhﬁﬁ@@of the Invention
[ 0002] The present disclosure is related to auto-injection devices. Mre
particul ar the present disclosure is related to a coupling for

aut o-i rfp @ﬁy% &}{)@8@5'5@ REIABEBARPEKAIFIONS an i nj ection spring to a
plunger rod. 2 . Description of Related Art [0003] Diseases such as Al DS,
Hepatitis, and others, are increasing within the general popul ation. The
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1. Field of the Invention

[0002] The present disclosure is related to auto-injection devices. More
particularly, the present disclosure is related to a coupling for auto-injection

devices for releasably sécuring an injection spring to a plunger rod.
2. Description of Related Art

[0003] Diseases such as AIDS, Hepatitis, and others, are increasing within the
general population. The onset of these diseases has increased the desire to
prevent inadvertent needle sticks during the use of syringe assembilies. Many
prior art devices include self-retracting needles to mitigate inadvertent needle
sticks.

[0004] Many life-threatening situations such as allergy induced anaphylactic
shock, and exposure to chemical, radiological, and biological weapons can
require the use of automatic injection devices. Also, many n0n-thréater'1ing
conditions can be candidates for use of such automatic injection devices.
However, the cost of the prior art automatic injection device can make such use
by consumers cost prohibitive.



by consuners cost prohibitive.[0005] Typical automatic injection devices
are syringe assenblies that allow the nedically untrained user to

aut omat i cmbl2gos/spret a nedi ci ne by manual |y triggi ng thecauiseemaiici1o
injection. Sonme prior automatic injection devices also incorporate
self-retracting needl es. Such automatic injection and retraction assenblies
I ncl uded a coupling that rel easably couples an injection spring to a
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sel ectingkidgdsecoupling thabreléasablyocaumiésiag tjectidies o #8yfvege @ first end
defi ni a spf.i rest for reqeivinq_the spring and a second end defining a
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shoul der 'I's ndrnmal e secon nand 1s'resiliently noveable to
the first position. [0008] In sone enbodi nents, the coupling includes a
t for receiving, the spring and a second end
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aforementioned and other deficiencies and deleterious effects of prior automatic
injection devices.

BRIEF SUMMARY OF THE INVENTION

[0007] It is an object of the present disclosure to provide a coupling for selectively
securing a spring to a plunger. The coupling has a first end defining a spring rest
for receiving the spring and a second end defining a shoulder. The shoulder is
moveable to a first position into contact with the plunger and to a second position
out of contact with the plunger. The shoulder is normally in the second position
and is resiliently moveable to the first position.

[0008] In some embodiments, the coupling includes a first end defining a spring
rest for receiving the spring and a second end defining a shoulder. The spring
rest and the shoulder are radially offset from one another by a predetermined

angle.

[0009] In other embodiments, the coupling includes a first end defining a pair of

spring rests for receiving the spring and a second end defining a pair of



[ 0009] In other enbodinents, the coupling includes a first end defining a
pair of spring rests for receiving the spring and a second end defining a
pai r of shwol2d@rms3123he pair of shoul ders are noveabl e topraTfuseas/opaseti on
into contact with the plunger and a second position out of contact with the
plunger. [0010 A power injection assenbly is also 'provided. The assenbly
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the plunger rod is in the inner dianeter. The coupling has a spring rest
and a shoul der. The coupling is in the inner diameter such that the spring
rest elQQ403A RQWquglﬁ?Ct'Wéaﬁ?‘?@b'Ydﬁé\*ﬁ%@'Oé(m r ekte aeserably lmdyées aon spring

and su r o] [ t he i nner
di anet émnbgﬁéoé%gu'ﬁ%%vbﬁgbgh agegﬁ e?fﬁ ﬁﬁgﬂé '?%fa Jﬁ%ﬁbﬁﬁ&ﬁl’&\ rh}%iqtion

[ 0011] idechadaib. dRise innee thoasidgdidsed fifseapeniag aadark e dagnstep! The present
di scl osure wll, be ggprem ated and understood by those skilled in the art

fr om t iéEGtoN spKingds @bedt thednaeskeysing and tmawr\sggro%mnab@md cl ai ns.

BRI EF ﬁ@ﬁb T- QBA?E lis a
perspeg)’tél ve EI Z&vgloﬁﬁ%ﬁd@%xgﬁﬁhg\(% menﬁbﬁfj an a%'ggphﬁrgifs]mt evi ce
accor dinmgr daméter puetsmatthle sphnngstesi exteris tBi‘oU@hCiheZﬂrstSoﬁe ap@ct ive view
of a power-injection assenbly of FIG sho ef ore asse [0014] FI G
S o DreEiiasthe nieSlorapdns ald Sueh thattha ShoUReE BumPPsard fa B4t ohonn
bef or epasie6HBY YXhe inner diameter. The shoulder is engaged with the rib in the first

position.

. [0011] The above-described and other features and advantages of the present
disclosure will be appreciated and understood by those skilled in the art from the

following detailed description, drawings, and appended claims.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0012]FIG. 1 is a perspective view of an exemplary embodiment of an auto-
injection device according to the present disclosure;

[0013]FIG. 2 is a perspective view of a power-injection assembly of FIG. 1
shown before assembly;

[0014]FIG. 3 is a perspective view of a power-retraction assembly of FIG. 1

shown before assembly;

[0015]FIG. 4 is a first cross sectional view of the power-injection assembly of
FIG. 2 taken along lines 4-4,



[001 5] FIG 4 is a first cross sectional view of the power-injection
assenbly of FIG 2 taken along lines 4-4;[0016] FIG 5 is a second cross
sect i onalwwoizews/w@B1286he power-injection assenbly of FI G 2ctralsessabang |ines
5-5; [001 7] FIG 6 is a view of the power-injection assenbly of FIG 5
shown after activation; [0018] FIG 7 is a perspective view of an exenplary

enmbodi [pB16] PIG.%6 1§64 8bcoiYl £rogs isectidnal gtaw obthe poweriofeatidhgsembihef present
di sclosure; and [0019] FLG 8 is a perspective view of an exenplary

embodi M2 takearalongbhes8hsi ng according to the present disclosure.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0020] Referring to the figures and
in particular to FIGS. 1 through 3, an exenplary enbodi nent of an
aut o- i [G0AT] FIG. 6lizva viewlof thequwirAgjection besemblyasftFIGi. Scdhuswr afters shown in an
assenbl ed state. Auto-injection device 10 includes a power-injection
assenb®GtivBloNg nedicine cartridge 14, and a power-retraction assembly 16.
[ 0021] Auto-injection device 10 is configured to extend a hypoderm c needl e
fromw thin the device, inject a single, pre-neasured dose of nedicine from
cartri [0948]EIG.NT s apespectivatienucbamexemplayy eathagdimenthef apedaler ni ¢ needl e
into the device after the iry'Pe tion,is con‘g{/&t eld. 0022] Advant ageously,
syr i ngPIG iRiupgencouplingaacerding ko Hicpresgat dIselopi%: 30dn he assenbl ed by
t he user and/or nedical provided (e.g., pharmacist, doctor, nurse). Since
syringe assenbly 10 does not require assenbly at the tine of

[0019]FIG. 8 is a perspective view of an exemplary embodiment of an inner

housing according to the present disclosure.
DETAILED DESCRIPTION OF THE INVENTION

[0020] Referring to the figures and in particular to FIGS. 1 through 3, an
exemplary embodiment of an auto-injection device 10 according to the present
disclosure is shown in an assembled state. Auto-injection device 10 includes a
power-injection assembly 12, a medicine cartridge. 14, and a power-retraction

assembly 16.

[0021] Auto-injection device 10 is configured to extend a hypodermic needle from
within the device, inject a single, pre-measured dose of medicine from cartridge
14 into a user, and automatically retract the hypodermic needle into the device

after the injection is completed.

[0022]Advanfageously, syringe assembly 10 is a multi-component device that
can be assembled by the user and/or medical provided (e.g., pharmacist, doctor,
nurse). Since syringe assembly 10 does not require assembly at the time of
manufacture, the present disclosure effectively separates expiry of medicine
cartridge 14 from the expiry of syringe assembly 10. For example, typical flu
vaccines have an expiration date of one year. Thus, the user can maintain a



manuf acture, the present disclosure effectively separates expiry of

medi cine cartridge 14 fromthe expiry of syringe assenbly 10. For exanpl e,
typi cal fwo venesrzes have an expiration date of one yearcT/iise@s/otdago user
can mai ntain asupply of power injection and retraction assenblies 12, 16 of
t he present disclosure, while only replacing any expired nedicine

car t ri sgeply bi pojveo irjéctiagy arsk tatfsiction gssemblies 421 16 of thespresent 12 and

power -retraction.assenbly 16 can be.secured. to one angther in a snap fit
manner d‘§8(qu5ﬁ' Vi’r}H% %’gi‘éﬂ%?f“@g a@é(r?WHFSB'@e&QWS\@fGHQSE%ne anot her after
injection. In the illustrated enbodi nent, power-injection assenbly 12

includes one or nore outwardly depending tabs 18 that are received in a
cor r es 23] Figr axamele, powesdnjeetion assembly 1@danchppuerretrastioa@ssembis senbl y

16. As h-i i | . I S i (ted into, power-retraction
assenbl1§%%§,b% g%@?&@?ggﬁéﬁ% '%é\ﬁ@%prfgﬁ%{mqr&?qh%@miﬁef@”@sast ically
def or ncamaot beeemaved iDnPBne anbiter afBeinjédtion. tiAkRe Ifistated ecei ved by
openi ngs 20, the inner dinension of power-retraction assenbly 16

resi | | efbodiment, pawef-injegtioraassgmbly 1diingludes ane or sererasitwaedly abs in t he
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r et r actefimechinspovbdr-retration 6serhbly 5 aAppewepmjectiornasssrmioly #sigembl y 12 can
include a s i ng menber 22 such as, but not limted to an o-ring. Once
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defined in power-retracti.on assenb 16 to provijde
' N esilien y returns %o ﬁls o'ngmafaglmens% n to secur thevtla%s in the openings.

[0024]In the assembled state, syringe assembly 10 preferably maintains
cartridge 14 hermetically sealed between power-injection and retraction
assemblies 12, 16. For example, power-injection assembly 12 can include a
sealing member 22 such as, but not limited to an o-ring. Once power-injection
assembly 12 and power-retraction assembly 16 are secured together, sealing
member 22 cooperates with the interior of the power-retraction assembly to form
a hermetic radial seal. In the illustrated embodiment, sealing member 22 is
positioned below openings 20 defined in power-retraction assembly 16 to provide
the hermetic seal below the snap fit connection between tabs 18 and openings
20.

[0025] The operation of the power-injection assembly 12 is described with
simultaneous reference to FIGS. 4 through 8. Injection assembly 12 includes an
injection spring 24, a plunger rod 26, an activation device 28, and a coupling 30
(FIG. 7). Injection spring 24 is disposed about plunger rod 26 and is drivingly
engaged to the plunger rod by coupling 30.



the hernetic seal below the snap fit connection between tabs 18 and
openi ngs 20. [0025] The operation of the power-injection assenbly 12 is
descri bedwoiznds/mssrral t aneous reference to FIGS. 4 througlrc8usboseetsion
assenbly 12 includes an injection spring 24, a plunger rod 26, an
activation device 28, and a coupling 30 (FIG 7). Injection spring 24 is
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depression, in order to activate injection spring 24. In a preferred
enbod AHINICLRNRRTCTY 12| GRAeEork tRARBEF IQRAURANOYAMARI NWGE 38 to assi st
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Locking end 40 includes two tines 42 that are resiliently biased outward so
t hat t$lch asean hedhe sase where the dser is wherein protective gloves.

[0027]Lower end 34 is configured to selectively couple the energy from injection
spring 24 to drive plunger rod 26. In the illustrated embodiment, plunger rod 26
includes a driving end 38 and a locking end 40. Locking end 40 includes two
tines 42 that are resiliently biased outward so that the tines are remote from one
another. Driving end 38 is configured to act on medicine cartridge 14 in a known
manner. For example, driving end 38 can act on medicine cartridge 14 as
described in U.S. Patent No. 6,387,078.

[0028]Injection assembly 12 includes a locking member 44 that engages tines 42
when the tines are normally biased from one another. Activation device 28
includes a releasing surface 46 defined at lower end 34. Force applied to upper
end 32 of activation device 28 in direction 48 causes releasing surface 46 to
compress tines 42 toward one another such that the tines are disengaged from

locking member 44.

[0029] Injection spring 24 is maintained in a normally compressed or stressed
condition. Upon release of tines 42 from locking member 44, the stored energy
in spring 24 drives plunger rod 26 in an injection direction 48.



another. Driving end 38 is configured to act on nedicine cartridge 14 in a
known manner. For exanple, driving end 38 can act on nedicine cartridge 14
as descriwedoeiamesl2®. Pat ent No. 6,387,078. [0028] | njectrconseasomaly 12

i ncludes a | ocki ng nmenber 44 that engages tines 42 when the tines are
normal |y biased fromone another. Activation device 28 includes a rel easing
surface 46 defined at | ower end 34. Force applied to upper end 32 of

activatj evice ] | I | [ f 6 to
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from | gekisspiie Rist 4f sehOSP Bpoh NiteeH infettionrspring24 iestsras 8hownenl in a
normaII?/ conpressed or stressed condition. Upon rel ease of tines 42 from

| ocki nglGehber 44, the stored energy in spring 24 drives plunger rod 26 in
an injection direction 48.[0030] Coupling 30 includes a first end 50 and a
second end 52. First end 50 fornms a spring rest or seat 5 1 upon which

i nj eCthIUMiSEbOQd éAdi2sishows is iF@GS. brandl 6}.is 4n duwaddly Beseddspeind 52 (shown
in FIGS. 5 and 6) is an outwardly biased sprin rll;rg"er havi ng a shoul der 53
for engegbry havingashesldes§3 fejeigrging & ,roﬁggg TESASFEMRY conpr essed
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IS nor ly in the second positi.on I bas ,sufficient resilienc h t hat
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resiliency such that the second end can be elastically urged to the first position.

[0032] During movement of plunger rod 26 in injection direction 48, second end
52 is maintained in the compressed position and, thus, shoulder 53 is maintained
engaged with rib 54 so that the force of injection spring 24 is transmitted through
coupling 30 to plunger rod 26.

[0033] After plunger rod 26 has traveled a predetermined distance, second end
52 is allowed to bias outward away from rod 26 so that shoulder 53 disengages
from rib 54 as shown in FIG. 6. Thus, second end 52 moves from the
compressed position to the normal position due to its own resiliency once plunger
rod 26 travels the predetermined distance to disengage shoulder 53 from rib 54.
Once shoulder 53 is disengaged from rib 54, the force of injection spring 24 is no
longer transmitted through coupling 30 to plunger rod 26.

[0034] Preferably, coupling 30 includes a pair of spring rests 51 and a pair of
shoulders 53. Here, spring rests 51 are, preferably, diametrically opposed to one
another. Similarly, shoulders 53 are, preferably, diametrically opposed to one
another. Moreover, spring rests 51 are, preferably, radially offset from shoulders



52 is maintained in the conpressed position and, thus, shoulder 53 is
mai nt ai ned engaged with rib 54 so that the force of injection spring 24 is
transm t twod 2véweeB@l coupling 30 to plunger rod 26. [O003BLTASR@s/0p4umger rod
26 has travel ed a predeterm ned distance, second end 52 is allowed to bias
outward away fromrod 26 so that shoul der 53 di sengages fromrib 54 as
shown 53 bylapregletarmined apglen prefatadp abowlc30 degieeshdn Hugpnaardeadsi tion to

t he normal positi.on due.to it i I d 26 t I
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shoul der 53 is disengaged fromrib 54, the force of injection spring 24 is
no | onger transmtted through coupli ngf 30 to _plunger rod 26. [0034]
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radially offset from shoul ders53 by a predetermn angl e, preferably about
90 deglederth spihatsnringgthencorapassesA PAGION tth%%'ai?g*’@t 'set from each

shoul der 53 by about by about 90 degrees. [0035] Spring rests 5 1 are,
preferably, axially offset from shoul ders 53 by a predeterm ned di stance so
t hat c{aQ8a]For applcatioas imvolvhg latitarirjection dévicesntthfarrsmalpdosey rests 5 1 are
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t he spinjedionsspring 2d ean desncorpbeatgd intopowerdnjectory asearsbly. 121wilk a
reasonable set of device proportions (e.g., length and diameter). However, in
cases with auto-injection devices 10 that must deliver larger dose volumes
deposited at deeper needle penetration depths, the demand on injection spring
24, in terms of the spring rate and extension length, can be severe. In these
applications, injection spring 24 requires a long travel and high spring rate. This
combination of high spring rate and long travel typically requires injection spring
24 to be a long, slender spring positioned in straight line sequence with the
plunger, which unfortunately leads to power-injection assembly 12 having an
undesireably long length. Alternately, the combination of high spring rate and

long travel typically requires injection spring 24 to have a large diameter.

[0037]Advantageously, coupling 30 is particularly suited for use with such large
diameter springs. Specifically, coupling 30 has spring rests 51 that are disposed
radially outward from the coupling and are disposed forward of shoulders 53. In
this manner, injection spring 24 encompasses a portion of the axial length of
coupling 30 so that the larger diameter spring axially overlaps at least a portion of
plunger rod 26. According, coupling 30 finds particular use with large diameter
springs to mitigate the overall length of power-injection assembly 12.



I njection spring 24 can be incorporated into power-injection assenbly 12
with a reasonabl e set of device proportions (e.g., length and di aneter).
However, w0 20&3083128i t h aut o-i nj ection devices 10 that nmpetr/udedoswers1d ar ger
dose vol unmes deposited at deeper needl e penetration depths, the demand on
I nj ection srring 24, in terns of the spring rate _and extension |ength, can

be sevE038]Intherbusiratesembadimart, injegtian assembly i1ddnelydesaniinrer a | ong

travel _an i ' e. | ' = ' L te idlo

{1 avel NOUSIng SRRl AICE 67 IndGh RofRiip 58 Uenfis Ras B st REARG 567 C 7 © | D
IOOSijt | thredgh whidhr spriritf relst 6¢ e&&mdsl rtggang’agb imjleetiom sm&gd' 24.\/\Afﬁirsh| unf olrt unat el y
eads to power-injection asse . avj.ng an.undesirea on engt h.

Al t er n@RP&NINY W@%PW&Ei'Wrg%)OLK?'%5€HTh?%nle&f'engl'fﬁc{'% gglr aveIg typigcal |y

requir LG Lo P ' [

Advant gseefgtas ,'h@%u@ﬂéﬁg@%ﬂiaé%p‘g?flsfcﬁrlsgraf)gﬁggf? ggh?%?reu&s%%v%h th such | arge
di anet throsgh thregimneBheusihg didrhetricaliyppposedio dresasqthentp receive & pairt hat ar e
di sposed  radi al | Kl outward fromthe coupling and are di sposed forward of
shoul detdiagwetri¢ally,9prRosRd $RUPY r??ltjsééti on spring 24 enconpasses a portion of

the axial length of coupling 30 so that the | arger dianeter spring axially
overlaps at |east a portion of plunger rod 26. According, coupling 30 finds
part i c[A039] lnnerhiouRinghGkasianmmnesdiapetei §9 thet isi sufficient tormaaistainal | | engt h

of power-injectign .assepbl y~12.] 00 N I L ustr d | ment ,
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housi n@itﬁ@ltﬂfﬁérﬂ@&ﬁ@ﬂ tﬂ.gsf, isééén@éﬂdlisagsé&tw&‘rﬂwa_sé@b Hinspinnegy rest 5 1
extends to engage i njection spring 24. First opening 58 extends al ong inner

housi n@iagteRbe eé inngrdeusieg 36 r e fasre o8 injentioncsniingy24 isreliciadiusi ng 56 has
a pai 1 o0k rebheSthe TAEROHBSWRR N {tlond'éhd™ LRE Rousing 56.

[0040] Inner housing 56 also includes a second opening 62. Preferably, inner
housing 56 has a pair of second openings 62 that are defined through the inner
housing diametrically opposed to one another. Second opening 62 is offset from
first opening 58 by the same predetermined angle that offsets spring rest 51 from
shoulder 53. Thus, second opening 62 is aligned with shoulder 53 of coupling
30.

[0041] Second opening 62 is defined at a predefined positioh along injection
direction 48 where it is desired for coupling 30 to disengage injection spring 24.
Thus, after plunger rod 26 has traveled to the point where second end 52 of
coupling 30 is at second opening 62, the second end 52 is no longer maintained
in the compressed position by inner diameter 60, which allows the second end to
resiliently bias outward to the first position through the second opening and move
shoulder 53 out of engagement with rib 54.

[0042] Advantageously, coupling 30 can be made of any material having
sufficient resiliency to bias second end 52 outward at second opening 62. For



t hrough the inner housing dianetrically opposed to one another to receive a
pair of dianetrically opposed spring rests 5 1. [0039] Inner housing 56 has
an i nner woami®ws1260 that is sufficient to nmaintain seceood/srasH24400
coupling 30 in the conpressed position and, thus, engaged with plunger rod

mner  1GTHIE SueTHY St 8 Y Bl e SRR il B e o
over corghapbesuichi i thabillpetraedin Fcord Aas_&drcﬁa%@,ndodmmgizmcéﬁbeh%&@] | nner
housi ng 56 al so_includes a second opening 62. Preferably, inner housing 56

has a pessexpensivalinandydtl leyer aranufagtudng telerances than preyioushe i nner housi ng
di anet rd E@hh sopposed to one another. Second opening 62 is offset from
first ope |n% ‘58 by the sanme predeterm ned angle that offsets spring rest 5
1 from shoul der 53. Thus, second opening 62 is aligned with shoul der 53 of
Second .openi 62 i.s defined at_a predefined position

[ i 0041 . :

S ory HipdSiin S disaatty BUCBNIRENG 24 diresRIYNaroleRs FUNGCHRG 30 o

di TN t ' : ; : t to
hepotifectibh 8"l sB86nd nd 42 oF ebBpI S8Rt Aoch ARG TREE, °, | 0
second resitierey Dfscouplihgrﬁj)acaumisrthaicoaplirimtotdfoepandrtprmfghlwbqg;nm dp'enmgpydi tnne[ )
di t 60, .whi ch al t t i.ljent out war 0 e
firot. st givenred sholfier B8 BRI SoR oS S stemin P8 Bt of
engagengiy diskhdaderhetiof dAUPARY 389HGHA pRERMRY $6d2_6‘¥f§é%'th8%@§ebefr%8%be made of

any material havi n?' sufficient resiliency to bias seco nd 52 outward at
second e thefpree of njecticasnring 2%apd.ithys 3allowstheplungrr rodl te pei ng st eel

stampedn bl Lin' 4 8ird&R S8bosite injection direction 48 by retraction assembly 16.

[0044] Retraction assembly 16 can operate in a known manner. For example,
power-retraction assembly 16 can include a retraction spring (not shown) that
has a spring force lower than the spring force of injection spring 24. Thus,
injection spring 24 overcomes the force of the retraction spring as long as
coupling 30 engages plunger rod 26 to the injection spring. However, once
second end 52 of coupling 30 is disengaged from plunger rod 26 and the force of
injection spring 24 is no longer transmitted through the coupling to the plunger
rod, the force of the retraction spring is sufficient to urge medicine cartridge 14 in
a direction opposite injection direction 48, thus automatically retracting the
hypodermic needle of cartridge 14 into device 10.

[0045] It should be noted that the terms “first”, “second”, “third”, “upper”, “lower”,
and the like may be used herein to modify various elements. These modifiers do
not imply a spatial, sequential, or hierarchical order to the modified elements
unless specifically stated.

[0046] While the present disclosure has been described with reference to one or
more exemplary embodiments, it will be understood by those skilled in the art
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shape such as that illustrated in FIG 7. Accordingly, coupling 30 can be
made | ess expensively and wth | ower manufacturing tol erances than previous
coupl i ngswo[20e#685126n t hi s manner, injection spring 24 decras@sorges rod 26
ininjection direction 48 until second end 52 of coupling 30 reaches second
openi ng, 52 Th nesiliency of coupling 30 causes the coupli to expand

t hr ougﬂhgte\f% o‘iﬁgﬁgﬁ gﬁ&"?ﬂoesg%ﬁaﬂ'vgﬁagﬁ gy b‘%sqt}sgl tﬁfjggrS4 of plunger
rod 26 emeRRtheRedfviRhdit dé‘bsnﬂﬁsﬁﬂﬁﬂg@g@dﬁe @th@%@ééﬁ\gilg’&o&a‘%mlﬂl unger rod
26 frees the plunger rod fromthe force I njection spring and, thus,

al | ows adedion, mayur meddicationemaysimade 4o @dapta iparticulqresiiuation mr ect i on

directi SS i,pn assenbly 16 can
oper at éﬁﬁﬁﬁg' @tgﬁﬁé%@ﬁhéggf%grggggw%'t%g&éébﬁge qgaé?méﬁez§§98?rbl y 16 can

i ncl udehereoft Thetdfore, s imandawthat fiey\plesehbdisbRBure AGK b mitad Q@tﬂ&wer than
the spring force of injection spring 24. Thus, injection spring 24

over com@stiguiar embedimgnt(s) disclesascas e bestimedexcontemplated chutdhahthe30 engages
| d d 52 of
oupl it it e 8 SiibloBinSie tBfing WAL e s HBECorRS BBPSRIRH, act | on

spri ng cklmss no Ionger transmtted through the coupling to the plunger rod,
the force of the retraction spring is sufficient to urge nedicine cartridge
14 in a direction opposite injection direction 48, thus automatically
retracting the hypoderm c needle of cartridge 14 into device 10. [0045] It
shoul d be noted that the ternms "first", "second", "third", "upper",
“"lower", and the like may be used herein to nodify various el ements. These
nodi fiers do
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not inply a spatial, sequential, or hierarchical order to the nodified

el ements unl ess specifically stated. [0046] Wile the present disclosure
has been wexeosddssdswi th reference to one or nore exenpl acy/soisdiq@ents, it
wi |l be understood by those skilled in the artthat various changes may be
made an(g w%val ents may be substituted for elenments thereof wthout

departi 'gE m t he scope of the present disclosure. In addition, many

nodi fications may be nmade to adapt a particular situation or material to
the teachings of the disclosure without departing fromthe scope thereof.
Ther ef ore, i®laim 1. nt erisqupling foriselgstively securing aepiing tna plbegei,m ted to the
parti cuéqq,ﬁp srﬁq&.di ment (s) disclosed as the best node contenpl ated, but that
the disclosure’wi |l include all enbodinments falling within the scope of the
appended clains. CLAIM5 Claim1l1. A coupling for selectively securing a
spring to a plunger,, copprising: a first end defining a spring rest for
recei ving t hg%%nﬁ&,e%am %seﬂg%iﬁﬁtéWde&GMﬂQW&Smeob@ﬂder, sai d shoul der
bei ng noveable to a first position into contact with the plunger and a
second position out of contact with the plunger, wherein said shoulder is
nornal |y i n asécbrebendhdefiningtd shoudder, saidrsimiulderitding moveablectotpfisti d fir st

Sai d sHBRS NG gontagt with e pREgEr pRSA Hesnd oSN o of CONBRIEAT ned
angl e. thb@idRger; gﬁ@%iﬁ@ﬂﬁ SHYUI@r i§ ndhiihRy in"6d SbBorfd®pdsilbR $RlGE M ned angl e

conpri ses_about degr ees.
resiliently moveable to said first position.

Claim 2. The coupling of claim 1, wherein said spring rest and said
shoulder are radially offset from one another by a predetermined angle.

Claim 3. | The coupling of claim 2, wherein said predetermined angle
comprises about 90 degrees.

Claim 4. The coupling of claim 1, wherein the coupling comprises
spring steel.

Claim 5. A coupling for selectively securing a spring to a plunger,
comprising: | |

a first end defining a spring rest for receiving the spring; and

a second end defining a shoulder, said shoulder being moveable to a first
position into contact with the plunger and a second position out of contact with
the plunger, wherein said spring rest and said shoulder are radially offset from
one another by a predetermined angle.

12



Claim4. The coupling of claim1, wherein the coupling conprises spring
steel. Caim5. A coupling for selectively securing a spring to a plunger,
conpri si ngo 2a06fG6BRB end defining a spring rest for recePeTNS2008046406 | NQ;
and a second end defining a shoul der, said shoul der being noveable to a

first position into contact with the plunger and a second position out of
cogt af:t wi t Blaimebp| und'é\ﬁ,CQHﬁB'PQBPﬁC@HT‘c%a 3‘15\%@‘@ s,agispre(g,%ergangdmg[g der are
radi al | ffset f ot her by a predeterm ned angle.C aim6. The
coupl i ﬁé"‘%{'sggﬁbﬁl[’g,gb\%ggfég&h sai d predeterm ned angle gorrpri ses about 90
degrees. d Fti m 7. The coupling of claim5, wherein the coupling conprises
spring steel. Caim8_ A coupling for selectively securing a spring to a
pl unger, cofRiMs¥ng: Jhﬁi%{p'%ﬁgﬂ@fmrﬁ'H‘G‘eée'ﬁéﬁ?%ef’p'ﬂﬂf; PFIgs? s fgr

recei vifSBg %Igredeq_pri ng; and a second end defining a pair of shoulders, said
pair o ShRdlder s bei ng noveable to a first position into contact with the
pl unger and a second position out of contact with the plunger when in said
second positjon. Claim9. FJ.he coupling,of claim8§ .vvh?reirf said pair of
shoul'ders afd@fbBral | 2{?(?{" '59&%%@83 SPCYTHIY ARANRL 1Q BANNYET | y noveabl e
to sai dohidrgingeosi tion. O aim 10. The coupling of claim38, wherein said
pair of spﬂl nggorests are dianetrically opposed to one another.

a first end defining a pair of spring rests for receiving the spring; and
a second end defining a pair of shoulders, said pair of shoulders being
moveable to a first position into contact with the plunger and a second position

out of contact with the plunger when in said second position.

Claim 9. The coupling of claim 8, wherein said pair of shoulders are
normally in said second position and is resiliently moveable to said first position.

Claim 10.  The coupling of claim 8, wherein said pair of spring rests are

diametrically opposed to one another.

~ Claim 11.  The coupling of claim 8, wherein said pair of shoulders are

diametrically opposed to one another.

Claim 12.  The coupling of claim 8, wherein said pair of spring rests are
offset from said pair of shoulders by a predetermined angle.

Claim 13.  The coupling of claim 8, wherein said pair of spring rests are
radially offset and axially offset relative to said pair of shoulders.
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Claim1l. The coupling of claim8, wherein said pair of shoulders are
dianetrically opposed to one another. Claim12. The coupling of claimS8,
wher ei n swD@og@aicB120f spring rests are of fset from said pairrusedosshauw ders by
a predeterm ned angle. Claim 13. The coupling of claim8, wherein said pair
of spring rests are radially offset and axially offset relative to said

pai r of shoGlaier 4.Cl aArpalver injeptior assernblyt coOmPES®H@bl y, conprising: a
plunger rod having a rib; an injection spring; an inner housing having a
first opening and an inner dianeter, said injection spring being disposed
about said 53;mgé}qaaiﬁégir@r@ri§,ai d plunger rod being disposed in said inner
di aneter; and a coupling having a spring rest and a shoul der, said coupling
bﬁlng gispoze? in said inner dianeter such that said spring rest extends

t hrough sai .1.rst _openi ng and receives said injection spring and such that
sai d should@P'W?cﬁ Pe&ed to a first positionjby sai d Pnne? di aneter,
sai d shoul der being engaged with said rib in said first position. Caim15.
The assenbly of claim 14, wherein said i nner housing further, conprises a

Z_econd openﬁﬁdn@@fhwmhaﬂnﬂﬁéﬂﬁ%P@ﬁ'ﬂ@é“ﬂ@é‘i ipPNeRdiaMsier: #8'd nj ect i on
I recti | . : alal ; LBidS&H nd openi ng
al | O\A/s‘ngg?tg n;!#@uq]gg%erl Q?'ﬁ?gﬁ}ygéy F%/a@iIQ@%%‘?’&%%@F%‘@HQQQ%&i ng to a
secondbpigj disposedsini shid mer déaméter;nandli sengaged fromsaid rib in said
second position.
a coupling having a spring rest and a shoulder, said coupling being
disposed in said inner diameter such that said spring rest extends through said
first opening and receives said injection spring and such that said shoulder is

compressed to a first position by said inner diameter, said shoulder being

engaged with said rib in said first position.

Claim 15.  The assembly of claim 14, wherein said inner housing further
comprises a second opening defined at a predetermined position along an

injection direction

Claim 16.  The assembly of claim 15, wherein said second opening
allows said shoulder to resiliently bias through said inner housing to a second
position, said shoulder being disengaged from said rib in said second position.

Claim 17.  The assembly of claim 15, wherein said injection spring acts

on said coupling to urge said plunger in said injection direction.

Claim 18.  The assembly of claim 15, further comprising an activation
device said activation device maintaining said injection spring in a compressed
state, said shoulder being remote from said second opening in said compressed

state.
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Claim17. The assenbly of claim 15, wherein said injection spring acts on
said coupling to urge said plunger in said injection direction. C aim 18.
The assempbyo@iossizai m 15, further conprising an activat ipomsesisosssai d
activation device maintaining said injection spring in a conpressed state,
sai d shoul der being renote from said second opening in said conpressed
state.C aim 19. The assenbly of claim 18, wherein said activation device
rel eases sapgLiihnggcti ' [ : 7 novenent of
ai d acti vac A% cIReRRsERibl) bOLMRE G, PR SR g A e el i
14, whesleasessaid isjectiony spersg from saidicahipressedsstateanporariovementfof set rel ati ve

to sai d shou] der. ) .
said act#vaﬁon device in two directions.

Claim 20.  The assembly of claim 14, wherein said spring rest is radially

offset and axially offset relative to said shoulder.
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