AUTOVATI C | NJECTI ON AND RETRACTI ON SYRI NGE CROSS REFERENCE TO RELATED

APPLI CATI ONS [ 0001] This application clains priority of U S. Provisional

Appl i cat iwo 26@wdead24No. 60/ 634, 486 filed on Decenber 9, 200Asasdoisir el at ed
to commonly owned and assigned U. S. Application Serial No. 10/601 , 212,
filed June 20, 2003, the contents of both of which are incorporated by
reference her eAUTEMERERINVECTIONHANDRERRAGYIQN &YB“@G& the Invention

[ 0002] The present disclosure is related to an autonmatic injection and
retraction syringe. Mire particularly, the present disclosure is related to

an auCHBSSRELERENOR TNREIHTED WRPLIEATIONS having a retraction assenbly
and an injection assenbly that are selectively connectable to one another.

2. Description of Related Art [0003] Diseases such as AIDS, Hepatitis, and
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use o | hj ecti on devices. I cal autonmatic injection devices are
syringe assenblies that allow the nedically untrained user toautonmatically
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1. Field of the Invention

[0002] The present disclosure is related to an automatic injection and retraction
syringe. More particularly, the present disclosure is related to an automatic
injection and retraction syringe having a retraction assembly and an injection

assembly that are selectively connectable to one another.
2. Description of Related Art

[0003] Diseases such as AIDS, Hepatitis, and others, are increasing within the
general population. The onset of these dj§eases has increased the desire to
prevent inadvertent needle sticks during the use of syringe assemblies. 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‘,injé'ctio'n devices. Typical automatic injection

devices are syringe assemblies that allow the medically untrained user to



[ 0005] There is a continuing need for inproved automatic injection and
retraction syringes. BRI EF SUMVARY OF THE | NVENTI ON [0006] It is an object
of the prweeands/@srel osure to provide an automatic i nj ectrcorusasvd/ongtir acti on
syringe having a selectively connectable injection assenbly and retraction
assenbly. [0007] It is another object to provide an automatic injection and
r et r acautomatigallyipjedtamedicine byymanuady tigging the adtomaticisjeetibhy hernetical |y
seal edat 0 one another.. .[.0QO8] (It | S t _anot her object to proyide an
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object to provide retraction assenbly having an automatic injection and

r et r ack0008] Thererga@ ¢rntinvinganeed faidmpravesinutamatinanjeatiomand retractiosr met i ¢

seal i%{rg‘ %ﬁsi red position prior to use and retracts a hypoderm c needl e
back i %Re retraction assenbly after use. [001Q It is another object to
provi de an automatic injection and retraction syringe having an injection
assenbly with a safety elenent to prevent a plunger frombeing ejected from
t he in@é&ﬁf&“'ﬂm EHiEoer\(EJNTKﬁﬂI assembly. [0011] It is yet another
object to provide an automatic injection and retraction syringe having a
conposite plunger with a stanped netallic |ocking end and a nol ded pl astic
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[0007] !t is another object to provide an automatic injection and retraction sYringe

having an injection and retraction assembly hermetically sealed to one another.

[0008] !t is yet another object to provide an automatic injection and retraction
syringe having a retraction assembly with a hermetically sealed hypodermic

needle.

[0009] 1t is still another object to provide retraction assembly having an automatic
injection and retraction syringe having a retraction spring that maintains a
hermetic seal in a desired position prior to use and retracts a hypodermic needle

back into the retraction assembly after use.

[0010] it is another object to provide an automatic injection and retraction syringe
having an injection assembly with a safety element to prevent a plunger from
being ejected from the injection assembly prior to final assembly.

[0011] 1t is yet another object to provide an automatic injection and retraction
syringe having a composite plunger with a stamped metallic locking end and a
molded plastic driving end.



I ncludes a nedicine cartridge, an injection assenbly, and a retraction
assenbly. The retraction assenbly is selectively securable to the injection
assenbl y wo 2besassi2the nmedi ci ne cartridge therein. The retrastésnsassenbl y
includes an end cap with a penetrable elastonmeric seal, a hypodermc
needl e, a retraction spring, and an upper seal. The retraction spring is
mai ntained in a partially conpressed condition between the needl e hub and
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I njection~a ction syringe 1s also provided wwth an injection
assenbly that includes an injection spring, a plunger drivingly engaged to
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the normally stressed condition before the retraction assenbly i's secured
t o t heTheyeftadtion asseatly is sglectively securabledeitg injgetiansagseswinde t hat

i ncl udes an,injection a d r t] e h re
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spring in the partially compressed condition to form a first hermetic seal.

[0014]An automatic injection and retraction syringe is also provided with an
injection assembly that includes an injection spring, a plunger drivingly engaged
to the injection spring by way of a coupling element, and a safety element
defined on the plunger. The safety element prevents the plunger from escaping
the injection assembly if the injection spring is released from the normally
stressed condition before the retraction assembly is secured to the injection

assembly.

[0015] An injection kit is provided that includes an injection assembly and a
retraction assembly that are selectively securable to one another. The kit can
include a medicine cartridge for receipt in the injection and retraction assemblies
when the assemblies are secured to one another. The kit can include at least

one injection site cleaning swab and/or an adhesive bandage.

[0016] 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.



[0017] FIG 1 is a perspective view of an exenplary enbodi nent of a syringe
according to the present disclosure; [001 8 FIG 2 is an expl oded view of
the syringe 2066/d6@34 1 [0019] FIG 3 is a sectional viewpofi/ushessysiinge of
FIG 1; [0O02OFIG 4 is a sectional view of an exenplary enbodi nent of an
i njection assenbly according to the present disclosure; [0021] FIG 5 is a
sectional view of an exenpl ary enbodi nent of a retraction assenbly for use

[o022) BRI TESERI TN OR TRE SEVERALVIEWSOF SHEDRARTGES "r ™' 5 i e

installation of a nedicine cartrl dge; [0023] FIG 7 is a sectional view of
t he retractlon assenbly of FIG 5 after injection_ and prlor to retraction;
[ 0024] [G81E] !§51£'Sa398£&n66h\éﬁvkﬁ\'\éw ¥ exermplagy pEOdiReBLfABYNNGE FIG 5
after Qg%] i s an exploded view of an alternate

exenpl é?é/&gﬁyo@iqpr%%? 0 tg%scﬁsllﬁge according to the present disclosure;
[0026] FIG 10 is a sectional view of a retraction assenbly for use with

t he sypj |G 9 after installation o di ci ne cartridge; [0027]
Fl'e. TR, Sisan xSoten sty ol ihemvoms o el ary erbod ment of a
i njection assenbly according to the present disclosure before activation;
[0028] FIG 12 is a sectional view of the injection assenbly of FIG 11
af t er EMX91EIG.odjs asectionatdient ef themyriogetod FlGt dacti on; [0029] FIG 13 is a
perspective view of an alternate exenplary enbodi nent of a

[0020]FIG. 4 is a sectional view of an exemplary embodiment of an injection

assembly according to the present disclosure;

[0021]FIG. 5 is a sectional view of an exemplary embodiment of a retraction
assembly for use with the syringe of FIG. 1 prior to installation of a medicine

cartridge;

[0022]FIG. 6 is a sectional view the retraction assembly of FIG. 5 after
installation of a medicine partridge;

[0023]FIG. 7 is a sectional view of the retraction assembly of FIG. 5 after

injection and prior to retraction;

[0024]FIG. 8 is a sectional view of the retraction assembly of FIG. 5 after

retraction:;

[0025]FIG. 9 is an exploded view of an alternate exemplary embodiment of a

syringe according to the present disclosure;

[0026] FIG. 10 is a sectional view of a retraction assembly for use with the
syringe of FIG. 9 after installation of a medicine cartridge;



conposite plunger according to the present disclosure; [0030 FIG 14 is a
sectional view of the conposite plunger of FIG 13; [0031] FIG 15 is a
per spect iwe ek a stanped portion of the conposite pcungesosoisusi G 13;
[0032] FIG 16 is a perspective view of an alternate exenplary enbodi nent
of a syringe according to the present disclosure; [0033] FIG 17 is a
perspective vi ew of an inj ection assembly for use with the syringe of FIG
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19-19, re the 1njection~asse y 1's shown fore activation; and [0036]
FIG 20 is a view of the i njection assenbly of FIG 19 shown after
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t hr ougdtivatien, Wﬁﬁh@ﬂbtﬁ?’fb@l@kf@%trﬁloﬂ syringe 10 according to the present
di sclosure is shown. Syringe 10 includes an injection assenbly 12, a

medi cine cartridge 14, and a retraction assenbly 16. [0038] Referring to
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nur se)conthosite SuAGer 860oraingasithe presedit distidsugs, 10 do not require assenbly
at the tine of manufacture, the present disclosure effectively

[0030]FIG. 14 is a sectional view of the composite plunger of FIG. 13;

[0031]FIG. 15 is a perspective view of a stamped portion of the cdmposite
plunger of FIG. 13;

[0032] FIG. 16 is a perspective view of an alternate exemplary embodiment of a
syringe according to the present disclosure;

[0033]FIG. 17 is a perspective view of an injection assembly for use with the
syringe of FIG. 16;

[0034]FIG. 18 is a first cross sectional view of the injection assembly of FIG. 17
taken along lines 18-18;

[0035]FIG. 19 is a second cross sectional view of the injection assembly of FIG.
17 taken along lines 19-19, where the injection assembly is shown before

activation; and

[0036]FIG. 20 is a view of the injection assembly of FIG. 19 shown after
activation, and immediately prior to retraction. ‘



separates expiry of medicine cartridge 14 fromthe expiry of syringe 10.
For exanple, typical flu vaccines have an expiration date of one year.
Thus, thewoess/@arzanai ntain a supply of injection assenply/uk2003mnas411
retraction assenbly 16 of the present disclosure, while only replacing any

expi reﬁ ﬁqLqugEgéﬁ!ﬁT@Q%ﬁ./}miw @ inge 10 is, preferably, an

automafic Injectron apparatus a hypodermc needle fromw thin
the assenbly, injects a single, pre- rreasured dose of nedicine from

cartri L nt.0 ser, and guto ti aII tracts the hypoderm c needl e
i nto t&’g%giés%‘ﬁﬂ'?gg‘? Hlﬁ'ftﬁtﬁgs'aﬂ é'&tp te?ﬁ%{&féetﬁﬁ l@}'rfrﬁjﬁ 10 defines an
I nj ect P&GJTQW p‘?§§b on end 20
for ac%%gﬁfé‘f'y élﬁ}t]j‘ OgiTlelb)n asse aéé rHI?\?OtiéScﬁg op er'gﬁ'égfrr]ééo éf'énj ection
assenbslyowrz Sgndgedﬂubdddes ah m;eCtmmammblyFlIZGa medlclnq eartridge dbsenbly 12
I ncl udes, an gkﬁct on Sﬁl 22, a plunger 24, an activation button 26, a
de- couﬁn%Prf aclyasse |ng 30 I njection spring 22 is di sposed about

pl unger 24 between capture 42 and coupling 30. Injection spring 22 is

drivin ngaged to Flunger 24 by coupling 30. [0041] Activation button 26
i s def ﬁlé@] Btefedﬂng VafiGn2 cadvaptageassiy syiirge blds amuli-cempatientipper end 32

and 2 LOVEE e R LoRSHLRN% The Rl b egnAUraB Aty @ |l ect i on asseribl y

12. Lo s PRvar and-1 s con |gure lectively

di Sengp@@mﬁd&&stphumern@ée)f r&me@gegmmtembddimlenWomrmgefm@o #étin order
to rel ease the enewgﬁ in_injection s ring 22 and %ropel pI un er 24. In the
i || ust feRuEg asssallyahth etﬁnﬁﬁgma%aqt presenbdisclasues atfeg &Jw a driving

end 38¢ #}5 udes | ape.resiliently
bi ased ut sggxsp?&d%fqﬁedl i@Etl nelgbéﬁﬂr%lﬁgbg e?(Pg% @'%m For Driving end
38 is exarhplwtwnbalcbluacaocmesdmﬁecanmp:mtrbmdajeolénagemIThma ttlesuser bed in
detail belo

can malntam a supply of injection assembly 12 and retraction assembly 16 of the

present disclosure, while only replacing any expired medicine cartridges 14.

[0039] Syringe 10 is, preferably, an automatic injection apparatus that extends a
hypodermic needle from within the assembly, injects a single, pre-measured
dose of medicine from cartridge 14 into a user, and autorhatically retracts the
hypodermic needle into the assembly after the injection is completed. Syringe 10
defines an injection end 18 for placement against the user and an activation end

20 for activating injection assembly 12.

[0040] The operation of injection assembly 12 is described with reference to FIG.
4. Injection assembly 12 includes an injection spring 22, a plunger 24, an
activation button 26, a de-coupler 28, and a coupling 30. Injection spring 22 is
disposed about plunger 24 between capture 42 and coupling 30. Injection spring
22 is drivingly engaged to plunger 24 by coupling 30.

[0041] Activation button 26 is defined at activation end 20. Activation button 26
has an upper end 32 and a lower end 34. Upper end 32 protrudes outwardly



[0042] Injection assenbly 12 includes a capture 42 that engages a | ocking
surface 44 of tines 40 when biased fromone another. Activation button 26

i ncl udes wonedsmsizag surface 46 defined at | ower end 34pcrFwse@sapahi ed to
upper end 32 of activation button 26 causes releasing surface 46 to
conpress fork tines 40 toward one another -such that |ocking surfaces 44 are
di sengtig@dniectian aspembly 12 Laweeand stwxtendsinwardly éadigs spnfigureditoni n t he

or mal 15 8ERAF dRehgade tiBliibieF oA RO eAdadBORAU? MR HIP"RA Y 0 | © °
42. Upomer ¢ rsleasethe émsgy 4Dirfjectioncspingra2 diad ptdyrel pluriged 2andndiei n spring

22 propels plunger 24 in an miﬂ(:_ct on direction 48. As the pl unger 24 noves
in di r destralgdambediment rlunggn 4kincuidss & Igekingjend: 3&and grdrivingendt he
retrackgo | . i ' ing 22

pr opel %8.pp8§§§§’€§§y?fﬁﬁﬁicﬁ@§§%ncﬁgﬁ é%ctfr?%n‘lélg‘%ﬁ%h fé’s@%&%&% sl i deably
abut s oetward sbdhatiBe tifles dreremotd from e anothepr Dniging2endd8 iscoupl i ng 30

causes_t he coupl i to engage de-coupler 28 so that the c ling flares
opon asRMauEentgttn Medfitee Sadfids 18 Sl BectrscnBra i BrElRIPER pi unger
24. The di sengagenent of coupling 30 from plunger 24 term nates the

i nfluence of injection spring 22 on plunger 24 and allows the plunger to be

noved [0942]ngectigptassamily 42 includespa isaptuie 42dhabengdgeastrloskinggi zed

reci o1 1TgteCE Bk 40wt Whe e HoBEGh AnGer ettt 2 or °
i nt r adipenilesa refesing suithce 46 eefined bt lowt ehdB4eFsreudisliedNoiuppeet i on
assenbly 12 for novenment along injection direction 48 and/or retraction

di r ect #th 3B®f agbivalipsvhutian 26 causes @leasing surfeermiigéo campsessoloek tnes nj ect i on
assenmbhy tokeardorfd 2NGthBP s L EE AR 1dtkirRf sWU R 44'Sre disengaged from

capture 42, which remains in a fixed position within the injection assembly 12.

[0043] Plunger 24 maintains injection spring 22 in a normally compressed or
stressed condition between coupling 30 and capture 42. Upon release of tines
40 from capture 42, the stored energy in spring 22 propels plunger 24 in an
injection direction 48. As the plunger 24 moves in diréction 48 under the
influence of the injection spring 22, the retraction assembly 16 becomes

energized.

[0044] Injection spring 22 propels plunger 24 in injection direction 48 until
coupling 30 slideably abuts de-coupler 28. The force of injection spring 22 upon
coupling 30 causes the coupling to engage de-coupler 28 so that the coupling
flares open and disengages from its radial interference engagement with plunger
24. The disengagement of coupling 30 from plunger 24 terminates the influence
of injection spring 22 on plunger 24 and allows the plunger to be moved in a
retraction direction 50 by the action of the energized retraction assembly 16.



de- coupl er uncouples injection spring 22 from plunger 24. [0046] Referring
to the illustrated enbodinent in FIG 4, injection assenbly 12 includes a
saf ety capo2Bodideat24i s di sposed over activation button 2@cTRsb@swsmap 52 can
mtigate i nadvertent depression of activation button 26 and, thus, can

. tivati f ipjecti ly 12. [0047] As di d
Pbove, laseT iinae 1 Gen Hreortiaded B Bisct ApdiSaE Tort cAidef4nanut act ure. - The
asSeﬂbilnYraﬁius%mdrwgguB&t{aﬁ%ﬁuswuﬁaﬁ!ﬁmﬁédérmnﬁr ggFﬁ)éé@p@ @e-%)u i tridge 14

i ncludes a nedicine via , a nmovabl e piston , and an en 58. End
cap 5828 cahbessecured v iniedibn asspmbiy 62 forjroovehebalongdijectieh i s i nserted
into retracti 16 so t.hat..e cap 58 is towards,injection end 18
and pi ‘{%ﬁm@b‘%} g%@\?\/ﬁ%?}%ﬁ'&@tqﬁ'@g'ﬂ}ﬁ?oeﬂﬁc’%ﬁe%%eeds%ﬁ?m%éé C8M is installed
i n 1 et gladideotheastiskedfinjtbtion BSsembliyart by bh ﬁ?ﬂﬁé’g@iﬁ@at hRH then assenbly
12 can be operatively secured to one another. In the assenbl ed position,
act i vade-saupler upreuples injastiamseping 22 fanspkingel 24.ng end 38 of plunger 24 to
nove in injection direction 48 into contact with piston 56. Because the
fluid nedicanment inside cartridge 14 is inconpressible, the force applied
t o pi s[pod46FReferring totiey illdstrated sersbddiment it FIB) 4finjeetidr askamBly 120 i nj ection
directjon 48. Translation of cartridge in injection direction 48 energi zes

% | N]
r et r acheBides & safglyrepmnd thatis disprsad guenactivadion buttop 26, Paledt cape | over
seal 7 ; I &%E@é L i F O Sk | e septum 60 is
punct u’?%gggr’n‘f‘j'ﬂg?‘t&@% engyéﬁgéﬁ@%%}g’?héﬁp ru grgnﬁc@gr rqeéglgétlyf?'[ 0049] In a
pr ef er predeahpreinatare activatieatof amjectireastdemtlg 12nd retracti on assenbly 16 are
permanent|ly secured to one another in a snap fit manner so that the
assenbl i es can not be renoved from one another after injection. For

exanpl p047]As discussed above, syringe 10 does not require assembly at the time of

manufacture. The assembly of syringe 10 is discussed with reference to FIG. 2.
Cartridge 14 includes a medicine vial 54, a movable piston 56, and an end cap

58. End cap 58 includes a pierceable septum 60.

[0048] Cartridge 14 is inserted into retraction assembly 16 so that end cap 58 is
towards injection end 18 and piston 56 is towards activation end 20. Once
cartridge 14 is installed in retraction assembly 16, the retraction assembly and
injection assembly 12 can be operatively secured to one another. In the
assembled position, activation of injection assembly 12 causes driving end 38 of
plunger 24 to move in injection direction 48 into contact with piston 56. Because
the fluid medicament inside cartridge 14 is incompressible, the force applied to
piston 56 by plunger 24 causes translation of cartridge 14 in injection direction
48. Translation of cartridge in injection direction 48 energizes retraction spring
70 and causes hypodermic needle 72 to penetrate lower seal 78 and the tissue
at the injection site. Then, pierceable septum 60 is punctured and piston 56 |
expels the medicine from cartridge 14.



and referring to Figures 4 and 10; injection assenbly 12 can include one or
nore outwardly depending tabs 62 that are received in a correspondi ng
nunber ofwopewimgr464 defined in retraction assenbly 16pcAaisceyseedsiion
assenbly 12 is inserted into retraction assenbly 16, tabs 62 act on the

retraction._assenb to resiliently deformthe jnner di mension of the tube.
Once  HOAYE 3 et et oI AnIERSh BaSemRl 121ABH relrariive aRpedtbly ot r act s on
assenb | hei | | St bs in the
openi ngg.&?88%@6\“){ﬁdﬁéggéngﬁggﬁgﬁa%rgﬁgﬁﬁ@ﬁmn asssg)nt’h?gt% and

r et r acassembliasecdn potilte perabeediffom ome anaiher aftet injebdien1 £ drexaeipleal | y seal ed

h b .. F le, i,nj t.i | 2 i | ud [i
renber a8 reREinGS PSR &k i st S 18 o BelBRjane oot sentl y 12
and rebu&%ra%egﬁﬁm@ ﬁéb?s%hzat'hﬁt a&cw&ﬁ/ehqa%t&ﬁfesp%%mq]ﬁurﬁs%f 66

el astically Cooperates with the interior of the retraction assenblyl6 and
ext er i opening$ &d«lefinedrin cetractionaassemhly 162 Asoinjestion assembiyt 12 is adi al seal .

In the.illustr.at nbodi nen I N 66,1 S..positioned bel ow
openi nseE B FitaS AR by, 1 A8 AR BT Ind TottaReBF s fBRhis et 1 ¢ seal
bel ow tdiliehtigrickdrim rninger dpieisdneethe tabe. ThaRNEbsB2dragecided Y05 1]
Referring now to FIGS. 5 through 8, retraction assenbly 16 is designed to

cooper apenings H4c the innggdimensien of raitagties agsembly 16 refueis teritsswigimalr et r act i on
Springq; ' péadaﬁd pper seal 74, a needle hub 83, an
end cag'%ﬁ%#n%?ggﬁggéﬁesea 'ln%g%rogg% Upper seal 74 is configured to

receive cap 58 of cartridge 14. Upper seal 74 is configured to forma

her met | | ~against a facial, K sealing surface 80 and/or a radial sealing
surfactooé‘;%iﬁﬂ i@%&mme%ﬁ%tﬁdélecﬁpaﬁég%m%‘f eﬂga%tfaqswna%%s&myw

preferably maintain cartridge 14 hermetically sealed therebetween. For'example,
injection assembly 12 can include a sealing member 66 such as, but not limited
to an o-ring. Once injection assembly 12 and retraction assembly 16 are secured
together, sealing member 66 elastically cooperates with the interior of the
retraction assembly16 and exterior surface of injection assembly 12 to form a
hermetic radial seal. In the illustrated embodiment, sealing member 66 is
positioned below openings 64 defined in retraction assembly 16 to provide the
hermetic seal below the snap fit connection between tabs 62 and openings 64.

[0051] Referring now to FIGS. 5 through 8, retraction assembly 16 is designed to
cooperate with cartridge 14 and includes a tubular section 86, a retraction spring
70, a hypodermic needle 72, an upper seal 74, a needle hub 83, an end cap 76,
and a lower seal 78.

[0052] Upper seal 74 is configured to receive cap 58 of cartridge 14. Upper seal
74 is configured to form a hermetic seal against a facial sealing surface 80 and/or
a radial sealing surface 81 defined in an inner diameter of retraction assembly
16.



16.[ 0053] Before activation of syringe 10, retraction spring 70 is
partially biased between needle hub 83 and end cap 76. For reasons
descri bedvbeo&isssteel ow, retraction spring 70 has a | owercsprscogosate than
injection spring 22. In the partially biased condition, retraction spring

70 urgﬁ%s needl e hub 83 in a direction opposite_njection direction 48 to
mai nt A0A5apBelore aglivation; of sygneadp. gteactioR$pripg (9 is pagtialty td@%ﬁ"hst faci al

seal i Ik | wat icon, )i ; emains fully
i ¢ i (e gEbdediP hub Badind choGap 8. R reduRiEdEBeA HROSR tifolPT0T |

t hi s cretraictibnspring 70dvwsi @ lowsprsprigg Tatenthantinjeoiorupprémg 22alln e hermetical |y
seal ed agaj nst sealing surface 80 i.n retraction ) 16, Thus,

retrackd ﬁ'¥51§'§§ﬁ§IW“Q&'%&W“@@E?@SH{'HQV fsﬁéﬁﬁﬁﬁ@zlﬁggwma direstiect ure so

t hat UM Y=3 HRhi #8 anidn i ng
hypodg?p?édczsﬁtﬁégjg}ég&#gﬁ e?@ﬁln\ﬁ?nfbt al neglﬁ%%r%g?g?ggggt]%}\l‘ggﬁlagh‘ig*% a

doubl esesied dghinsbimiatisealimgdudacen80. iPrior talastivations bypadermicineedle ent r ance

tip 8 d a d. ' trati d nedi ¢Gi it L 4.
Ent r antormnsaune B the SREP N RvE S (BREF SbeIWeSSR A7 Exi ¢ 1 p 84
I's positioned proximate to | ower seal 78. [0056] During use of syringe 10,

t he movenent of plunger 24 urges nedicine cartridge 14 in injection
di r ect [09541i® this.eanglitian petraction springst) mwdntainstunpes seal (4 Bermpeticalys t he

{ho casere 3einaE Bedi St e B o AR B bl e TR EPRRNGE 18" < e
I nconmpagaemibly @ 6f dan Ise tdriindllTstemtizereduning mahufzgtire 36 thbta stériles needl e 72
in injection direction 48 by overcon ng the force of retraction spring 70.

Thus, Wlumethgiwganyippes asd Ioyerrseals 747 88 draluding yedesnic nredle {2, t i ssue
is maintained until use.

[0055] Needle 72 is a double-ended hypodermic needle that includes a first or
medicine entrance tip 82 and a second or tissue penetrating and medicine exit tip
84. Entrance tip 82 is positioned proximate to upper seal 74, while exit tip 84 is

positioned proximate to lower seal 78.

[0056] During use of syringe 10, the movement of plunger 24 urges medicine
cartridge 14 in injection direction 48 towards upper seal 74 so that entrance tip
82 pierces the upper seal and septum 60 to place the needle in fluid
communication with the cartridge. Because the medicament within medicine
cartridge 14 is an incompressible fluid, further movement of plunger 24 also
urges needle 72 in injection direction 48 by overcoming the force of retraction
spring 70. Thus, exit tip 84 pierces lower seal 78 and is inserted into the tissue
at the injection site. Finally, the movement of plunger 24 urges plunger 24 in
injection direction 48 so that medicine in cartridge 14 is expelled into the user

through exit tip 84.
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at the injection site. Finally, the novenent of plunger 24 urges plunger 24
in injection direction 48 so that nedicine in cartridge 14 is expelled into
t he user wbnrosglssexit tip 84.[0057] For exanple, syringectse@sshaan in
FIG 6 in a fully assenbled state where cartridge 14 is positioned in

retractl ssenbly 16 and injection. a nbly 12 is secured to the

retr actdchy’r}] Qéemmﬁe, s¥HRge éﬁjds showadn ?Egs%!ﬁ/? fvasseqled ptatpper seal 74
so tha ; : : ' | ' ' Py o 58] In
i pwheRELATAR, 34 i BEnctied tetiaciio ASRembly. (6 ahd Hietdh dsempiy®)
Here, MBjizsecuraddptie etettioasassembiyn Herey@ad ap Sdisosendidg@myagedrtri dge 14

thap_drivi 38 of t D oserrag EryRage! _
22 hacPyYBPELRERl Hes4 it sebium BOEEe shasap matened BbdrstEb&ine
retraction spring and has noved cartridge 14 in injection direction 48 so

that end caE1 58 defornms upper seal 74 into first tip 82. In this nmanner,
first [Q0583In blGrtayribget Oupsbowseaiter astivatibrsefinjestion assemblct2.needl e 72 in

fluid ' ' M ' 4 9] lnpj.ecti ' 2. h d
need! o PR IEEAP 8Bt 24 RS utdey 2400 lnadife brfladE udhBat ver
seal 78riding et 38 of theeplakger érigddee pisten 56! Nnpetoh ispring RRIMRE I on spring 22
has nmoved driving end 38 of plunger_24 in injection direction 48 to expel
medi ci A¥ERCPBIA thedoras of rieligetiom BRIt 7Q de sAmMPress the. refractw) spring BBd poi nt

where Ri 6 « T GO [ 0] ' di cine from
cartri ﬁ%%%e@pﬁéﬁéﬁg?egﬂlrﬂggé%ﬂgbggggﬁ% %Jéggttﬁ%tnérﬂil g%é:?lgorar??éfgq% sufficient
anmount uppercses & 4datocfirsptie 822 8n this dnaraey Afiyst tip 8RIpicvge8 Botaoppétsesali nj ect i on
spring_22, from pl er, 24. ce injection spring 22 is di,sengaged,
"ot r actf andsstg ShRIges nredie 22 A SpRYRUTEARN Wilh §aHAOR dnger 24 i n
retraction direction 50 back into retraction assenbly 16 as seen in FIG 8.
In the '

[0059]Injection spring 22 has moved needle 72 in injection direction 48 so that

second tip 84 pierces lower seal 78 and enters the skin of the user. In addition,
injection spring 22 has moved driving end 38 of plunger 24 in injection direction
48 to expel medicine from the cartridge through second tip 84.

[0060] At the point where piston 56 has been moved to complete the injection of
medicine from cartridge 14, plunger 24 has moved in injection direction 48 a
sufficient amount to cause de-coupler 28 to disengage coupling 30, and thus

“injection spring 22, from plunger 24. Once injectidn spring 22 is disengaged,
retraction spring 70 urges needle 72, cartridge 14, and the plunger 24 in
retraction direction 50 back into retraction assembly 16 as seen in FIG. 8. In the
embodiment where injection assembly 12 is permanently secured to retraction
assembly 16, retraction of needle 72 into the retraction assembly renders syringe
10 safe from exposing anyone that may handle the syringe after use from
inadvertent injury by the used needle and, thus, safe for disposal.

[0061]In one embodiment of retraction assembly 16, tubular section 86 can be

transparent. Once syringe 10 is assembled, transparent tubular section 86
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enbodi ment where injection assenbly 12 is permanently secured to retraction
assenbly 16, retraction of needle 72 into the retraction assenbly renders
syri nge Moadeesram exposi ng anyone that may handl e t hecsyskoge4afit er use
frominadvertent injury by the used needl e and, thus, safe for disposal.

[ 0061]5,bksUiers BRAFhE®BE Glviets Rotibawrcantsisgetidy td Gerifydoniest deset i on 86 can
be transparent. Once syringe 10 is as,ser% ed, rané rent 1‘Itubul a‘;’ section
86al | oisdurne én theapartridgs, daverfydrug seiution sewtéiﬁgw %@@“943, §THSFRi fy
correct dose, vol | Ldge, to verify drug solution has not
o g TR Fed B il

to confirmthe full dose was adm nistered. [0062]
Advant ageously, retraction assenbly 16 mai ntains a doubl e-si ded needl e

h ticall led th i n. . Thus, t ti . | 4] i nal |

ot er | | 098A]Adaniea RS aatAHIaTassaaly1B bR RS Bl BEE e e ¢ ne.
o ! ! r ot B A

car r'@&%%@agig%@gﬁ%ﬁ%m *ﬂué,%ﬁ’ééﬁdﬁb%ﬂnﬁ?@@fﬁééﬁb@Qérhﬂhéiﬁ/e is

her metic etween I nj'ection asse and retraction assenbly
16. [ 0816Rfizddnamh maimtaindidrinthe sferidcopditicr separiate fropumedicing cAGEAA®) can be

i ded | nbl ed i n,. 1.nal Ly - Ll ' h
For " asGonbingeauiings 40 messerblket meuidinh Sogs 14 5 MEbPRlGAYEeled 17, 2nd
ret ra%étwéfgqﬁ%g?by a%@embﬂl BPHR petaslioneatsemblye6ki t can incl ude nedi ci ne

cartridge in others the nmedicine cartridge can be sold separately.
In addition, the kit can also include one or nore injection site cleaning

bs, - K : h R &G bl
T2y GBS e SLRBI ST i RRoot B RurS YRS an bEpRAAS Be>RT Y
seal edinpis kRGssenstiel skstedn Bl tafhinallp stefinECkib dudtehmwn) fosaseenabipodi ment s,
t he package can be termnally sterilized.

and use. Here, the kit can include injection assembly 12 and retraction assembly
16. In some embodiments, the kit can include medicine cartridge 14, but in
others the medicine cartridge can be sold separately. In addition, the kit can also
include one or more injection site cleaning swabs, such as pre-packaged alcohol
swabs. For example, injection assembly 12, retraction assembly 16, and the
cleaning swabs can be contained in a sealed package, such as a plastic or
TYVEC package. In some embodiments, the package can be terminally

sterilized.

[0064] Referring now to FIGS. 9 and 10, an alternate exemplary embodiment of a
syringe 10 according to the present disclosure is shown. Syringe 10 includes an
injection assembly 12, a medicine cartridge 14, and a retraction assembly 16.
Here, injection assembly 12 is as described above with respect to FIGS. 1
through 8.

[0065] In this embodiment, medicine cartridge 14 includes medicine vial 54 and
movable piston 56, as well as a single tipped needle 72 integrally formed
therewith. Here, medicine cartridge 14 can be filled with medicine at the time of

use or prior to assembly of syringe 10.
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[0064] Referring nowto FIGS. 9 and 10, an alternate exenplary enbodi nent
of a syringe 10 according to the present disclosure is shown. Syringe 10

i ncl udes wo 200W@8tson assenbly 12, a nedicine cartri dgeptd/usandoassil
retraction assenbly 16. Here, injection assenbly 12 is as descri bed above
wWith respect to FIGS. 1 through 8. [0065] In this enbodi nent, nedicine
cartridge 14 includes nedicine vial 54 and novabl e piston 56, as well as a

cartr i MOERTGACHREE % F et IRtacpRESsemBCN ptndfBald B o, o
assenbiowvartls mjectigeedd 1 B@PﬂﬁilstﬁarEG istgwailds activiatispiendd20.nOaceet raction
assenbly 16 so that needle t owar ds |nJ ection end 18 and piston 56 is

t owar deariiidgs;istinstalledin @jfa%ﬁﬂe’séﬁmbm Rydhe setraction assembly @@dr act i on
a5s e D Injection ddienitfy 12Cahde SpeEhlel sRethddo%id Aibifies cfitthe 12 can, be

oper at | y secured to one ano I'n the asse state, injection
assenbagserfbleddtate imjedtionnassestitpi e rptrai:twmtaksemhiynteiplrefmbty i dge 14
her net i cal ly se rebet seen in FIG 10, retraction
assenbMp Y’\ ‘Fﬁﬂfl@@s*‘gﬁ?@?t&ﬁ V&ﬁakﬂ geb%%w €&™ end cap 76, a | ower seal
78, a sprl ng retainer 85, and tubular section 86. Before activation of

syringe 10, retraction spring 70 is partially biased between spring
r et ai n[I06FFAarseearinl FiGp10aetragtiomaspamblyala mcbidasajrectxawon ispring 7€ r act i on

spring_70 urge pring retaipner 85 in.a di el ection

di rect A3 F" gé‘g‘\p?(?reﬂfr? fﬁeﬁﬁzg’sﬁ?%@ egﬁugfer,@ rchiﬁ{b ﬂEt surface 80. In
thi s nBefife activatidioof %irﬁh'géefo Fetrastion $privg 7(¢Isr@éi‘tlaﬂvﬁb|%§éd Betwéen N a desired
position in end C%E‘@ and prevents the retraction spring fromfalling out

of r et 8pINGg tataines 8htangd ey paw é6. d thespadtiplly biased condiion; estragtioanbl y 12.
spring 70 urges spring retainer 85 in a direction opposite injection direction 48 to

maintain the spring retainer abutted against surface 80. In this manner, spring
retainer 85 maintains retraction spring 70 in a desired position in end cap 76 and
prevents the retraction spring from falling out of retraction assembly 16 prior to

assembly with injection assembly 12.

[0068] In addition, spring retainer 85 can include a needle guide channel 87.
Channel 87 ensures that needle 72 of medicine cartridge 14 is properly inserted
in retraction assembly 16. Spring retainer 85 can also include a bumper 89 to
absorb and dampen impact during activation.

[0069] Advantageously, syringe 10 according to the present disclosure can be
provided in an unassembled state in a terminally sterilized kit (not shown) for
assembly and use. Here, the kit can include injection assembly 12, medicine
cartridge 14 (FIG. 2 or FIG. 9), and retraction assembly 16 (FIG. 8 or FIG. 10).
Thus, the kit allows a user or healthcare provider to prepare syringe 10 for use by
simply placing medicine cartridge 14 in retraction assembly 16 and securing
injection assembly 12 to the retraction assembly. In some embodiments, the kit
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[0068] In addition, spring retainer 85 can include a needl e guide channel
87. Channel 87 ensures that needle 72 of nedicine cartridge 14 is properly
i nsert ed wo 20&¥06s32ti on assenbly 16. Spring retainer 85 eamwhesoiqci ude a
bunper 89 to absorb and danpen inpact during activation. [0069]

Advant ageously, syringe 10 according to the present disclosure can be

provi dean ingluge entecmer? Kieclionsite; ¢leanipg swabg) sychsaspre-paekaged (not shown)

for asglsgﬁélyﬁmﬁb%gf@ﬂe{@[e@ioé régrcgﬁo&f‘e%%ddﬁcéé‘gﬁ abRE&EE ib%'ﬁdggé.e mly 12,

medi ci ne-car and retractron assénbly 16 (FI G
8 or FIG 10). Thus, the kit allows a user or healthcare provider to

prepare syringe 10 for by si mpl | aci ng nmedicine cartridge 14 in

r et rac[tqoaﬁi %@%éﬂ'?ﬂ 9°Wé°}ﬁ§ss\éalﬂﬂrgzb%i%°é & %??"&’ggﬁ'n%ﬂ“?o B¢ Ahe retraction
asse i (ﬁnﬁ)@'ﬂ:?d],p, Ui b HOEADE S i Nj ection

Si ten?bﬁggibﬂgggﬁﬁs, SEHC asﬁp'ro‘g-ag]ég gﬁ%ﬂ@ﬁ%ﬁ%%ﬁ@"ﬁ% er injection
accessassembly d@rseparate fratheslractionaastegebly [1600asshlly biythenseroo FI GS. 11

d h | nbodi pent. af i nj ecti b i 5. shown.
Aoai 1 MedagE b tivanFatiris b Minthion Aserg d2Rh e e Esdty [ T om
r et r aclpRbrI90THH ﬁsre%nﬁﬁg irﬁéa@wlf&ypﬁngyzz Remusiettiny pliRgkt D8 e B Vi der .

Advant ageously, injection aSsenb 172 can include a safety elenent 110 for

pr evennjesgiongssembhnprpirtoragsembly.om ej ecti ng pl unger 24 fromthe injection
assenbly prior to assenbly. [0071] Safety el enent 110 provides a portion of
pl unger 24 wi'th an outer dinension that is smaller than the inside dianeter

of i nj OTHPSafeity eletnelit,110girovidles ar gertioh o pluriyer Ranwith gh satsrt on of
de- coupl er 28. Accordingl K safety el enent 110 prevents Elgunge,r 24 from
escapi figrengiattnasis smalienshgn the insidediamalene ipiecton spritagedyelkifore final
assenylyqdl thin 15 Iridieh tfeASSH BPHY-cbRipiettds. AGIdraNgY safety element
110 prevents plunger 24 from escaping injection assembly 12 if the assembly is
activated before final assembly with retraction assembly 16, while allowing

proper movement of plunger 24 through injection spring 22.

[0072]In the embodiment illustrated in FIGS. 11 and 12, safety element 110 is
illustrated as a ring, which is operatively connected about the circumference of
plunger 24. Of course, it is contemplated by the present disclosure for safety
element 110 to have other, non-ring shapes, that extend from only a portion of
the circumference of plunger 24 in a location interposed between the coupling 30
and tines 40. In addition, it is contemplated for safety element 110 to be, as an

alternative preferred embodiment, an integrally formed feature of plunger 24.

[0073]Referring now to FIGS. 13 through 15, an exemplary embodiment of a
plunger according to the present disclosure is shown. As discussed above,
plunger 24 includes locking end 36 and driving end 38. Locking end 36 includes
fork tines 40 that are resiliently biased outward so that locking surface 44
engages capture 42 (FIG. 4) of power pack assembly 12. In this position,
plunger 24 maintains injection spring 22 in a compressed or stressed condition.

14



proper novenent of plunger 24 through injection spring 22. [0072] In the
enbodi nent illustrated in FIGS. 11 and 12, safety elenent 110 is

i |1 ustratwo 208&/@3124ng, which is operatively connected alpowtustdvs/os4411
circunference of plunger 24. O course, it is contenplated by the present

di scl ogure for safet enent 11Q.to have other, non-ri shapes, that

ext end By ol:;?PE'"S %égé Bﬁ?@sﬁﬁ'&ﬁ%‘?m&@ Iepeh e@ﬁurﬁlthﬂgng g'f!é)ﬁ #0a I ocation
interp ' P i Qdbit;l bt ois

cont errfg)ﬁﬁ]gﬁﬁ %@egggﬁgﬁﬁm %asﬁboﬁ?%u%ﬂé?@g%l@wéaq&tr er naftnlt‘ gu%'lr\ eferred
enbodi sening 22n In addiioa] logkingrensd36 watudes saffigienirsirictiral rigiddy 8] Referring

to FIGS., 13 th h 15, ar I mbodi f I di
o heeBrusdapkins Suitade A8 thuih SliaBed i Sl A2 irsbe P IGHA1 24”1 el udes
| ocki ngheidn3prmgri ving end 38. Locking end 36 includes fork tines 40

that are resiliently biased outward so that |ocking surface 44 engages
capture 42 (FIG 4) of power pack assenbly 12. In this position, plunger 24

M e R R R e R
tines 49ilRiseated itRIGSA I thrélyh 05 prévidiy/thei rasitienopand selclraliridigity he forces

of injection spring 22. In addition Iockirgg end 36 includes sufficient
structhQHemeF%?%W‘{ea asdegieases theashgnd naniiactyring sxeledinegsged wi t h

. N . ) I b
ot or naSelE | AP et £l fdiFs  THETENAEY oBpbR BiingclPd fiapbed® "oe
i | | ust nmtaidockinglef8.361and brptastic driving ewd @8s the resiliency and structural

rigidity properties as well as decreases the cost and manufacturing cycle
time as conpared to all netal plungers. The illustrated conposite plunger

24 1 NClotFy%} DRI RanUfaEture e I0eRiny €h 36 caf ieCdtined Bifa 8BMmidh

stamping operation from a flat supply of material. Next, metal locking end 36 can
be bent to define tines 40. Once metal locking end 36 is completed, the metal
locking end can be insert molded in plastic driving end 38 to define the composite
plunger 24. In a preferred embodiment, molded plastic driving end 38 can
include safety element 110 integrally molded therewith.

[0076] Referring now to FIG. 16, an alternate exemplary embodiment of a syringe
10 is shown in an assembled state. Again, syringe 10 includes an injection
assembly 12, a medicine cartridge 14, and a retraction assembly 16 that can be
assembled by the user or healthcare provider (e.g., pharmacist, doctor, nurse).
Syringe 10 is particularly suited for intramuscular injections.

[0077] For purposes of brevity, medicine cartridge 14 and retraction assembly 16
are substantially as described with respect to FIGS. 1, 2, and 5 through 8.
Additionally, the assembly of syringe 10 is substantially as is discussed above
with reference to FIGS. 2.
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[0075] During manufacture, netal |ocking end 36 can be defined by a conmon
stanpi ng operation froma flat supply of material. Next, netal |ocking end
36 can bewbends/dsdi2def i ne tines 40. Once netal |ocking erdTa82005/08mp! et ed,
the netal |ocking end can be insert nolded in plastic driving end 38 to

def i ite pl Ln a. pref d .enhadinent., nol ded pl ast |
ari vi o RFRWRIEn e Dpeiico.dtang e il By BRI Yol dod ¢ her ew ¢ h.
[ 0076] yB&drffed Wih RstérdiReltb FIGES 17aRrdiighezgat e exenpl ary enbodi ment of a

syringe 10 1s shown Iin an assenbl ed state. Again, syringe 10 includes an
I njection assenbly 12, a nedicine cartridge 14, and a retraction assenbly

16 tha be .assenbl .t he, user .or heal t hca rpvider . (e.g.,

phar nat:q(@??"ﬁ%gfo&?s etg)é;q& '%@P??‘l@ an ir@e?téorbg?rmq:giﬁ Pﬁ‘"&&f ?éda? or

| nt r amysiprdtioh HutoRc28, &g a EOGMliAly dmr Ir{ibﬁli@ﬂ%?ﬁin%@?ﬂi@ﬁbédd abBGh ci ne _
cartridge 14 and retraction assenbl 6 are substantially as described with
r especplungerR&andiis @lylrwmemagﬂ%@gﬁe®.lumiWi eowiling 30t he assenbly of
syringe 10 is substantially as is discussed above with reference to FIGS.
2.[0078] However, the operation of the injection assenbly 12 of FIG 16 is

descri [G0B80}Attivatiinetettare26 hakbBuppEr endr3daid 20oweOEAPB4) Nhjeetiorpn assenbl y
12 incl udes, an ig)j ecfion sprin ,. a plunger 24, an activation button 26,

gp?vﬁnEWPngS S-Wir'i‘jgéc‘tq 'ér?(%ig?ﬁzeﬁgb. a&PS‘Scﬁ‘gwaﬁ%QPﬁﬁF @ﬁ@d 2'4oﬁnguit fon
26 hasag%regg%ggﬁ%ggag%hgn@ %’é‘%@%ﬁ@ﬁg@j Q%ﬁj gg? %%%@s‘g@%w%by of syringe

10 i s 48tagaatst thebinjeptionmitegykile graspingradiivatiom baiom 26 cheisesdise ng i nj ecti on
end 18 against the injection site. ressing i njecti end 18 against the
i nj ect ?%ﬂ’%‘ﬂ’é’ ItBerr‘i%Pﬁﬁec}a@W'\}%gotﬁ %‘f’g@ns)%@gga es the

[0081]In some embodiments, activation button 26 includes an outer shroud 108

to assist the user in gripping the activation button. In a preferred embodiment,
shroud 108 can includes a number of longitudinal ribs 109 to assist the user in
gripping activation button 26. In this manner, injection assembly 12 is particularly
suited for use in situations where the user may lack typical manual dexterity,
such as can be the case where the user is wearing protective gloves. In other
embodiments, shroud 108 and/or longitudinal ribs 109 can be formed of
elastomeric material to further assist the user in gripping injection assembly 12.

[0082] In other embodiments, outer shroud 108 and injection assembly 12 can
include one or more cooperating guides (not shown) that permit depression of
activation button 26 only after the activation device has been rotated to a
predetermined position. In sum, outer shroud 108 and injection assembly 12 can
work together to require movement in two directions, rotation and depression
performed in sequence, in order to activate injection spring 22. Here, longitudinal
ribs 109 can also assist the user in rotation.
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activation button to be depressed and, thus, to activate syringe 10. [0081]
In sone enbodi nents, activation button 26 includes an outer shroud 108 to

assi st t hgous&vosBr4gri ppi ng the activation button. |n apprafsesmssaisi
enbodi ment, shroud 108 can includes a nunber of longitudinal ribs 109 to

s s entiOpBTRIBEE Py B2 aPBlr i CtaRA Sors i ABriRss bl A2 WS aride User - rray
| ack tymemhdmaﬂdlﬁaﬁa @6hﬁg’ure§l!6|§efé‘étlﬁé19di§é ge&ﬂgﬁgdé/m fiomh€ user is

wearing protective gloves. In other enbodi nents, 108 and/ or
| ongi tGaftwe 42 tmellcmmje@twrb@rfrmz%tp driveplusgene4i in the idustatedo f ur t her

erbodi SEHPE iPnht 5 IR ALY S B RART 36 Bd e RiyiS 58138, iide. one or
nor e ceraB86 aridlidesgtwales more tined ddnhati dratresitently bidead ousvard & thagt i vation
button 26 only after the activation device has been rotated to a

pr edet@?rﬁnﬁécﬁrﬁ(b’%mﬁ%ﬁom ene gnethert Brivingrensh38 iscerfigured & acten assenbl y 12
can fcﬂﬂae&{l‘ﬁ{drgeeoﬂ &9 Wi Be@@é@ﬂﬁé’& il GetaPefy €Ct 1 ons, rotation-and

depreSS|on per n-sequenc I'n order to activate injection spring 22.
Here, longitudinal ribs 109 can also assist the user in rotation.[0083]

o o JOOR A BiEOn AeGST 12 d1ciRes A Caplis Arahs! artase R ockinanger 24 1 rom
capt urdrfiel 44 8f fiy 40‘%%'5?&3&0ﬁbﬁﬂon?%aﬁ8thgl" Et.@tféfﬁ%d do%g%e' n the

Il lustrated enbodi nent, plunger 24 |Includes a and a driving
end 38ncludea|arf@I®smg3$Jnfaaa Wdeﬂmed)ablowemmdtMmEome aplpaedao eppesi liently

bi ased_ 0 hat d
58" < &Bhe of Peltndiutal 2 i e o A VRIS ie AR IR Biescr  bod 1
det ai | adifhéstvihe )OS $ifd 4GS YeRSERAPSNfdct 46164 é&ﬁﬁr&s%ﬁé finss 4¢ that

engages a | ocking
toward one another such that locking surfaces 44 are disengaged from capture

42.

[0085] Prior to actuation, injection spring 22 is maintained in a normally biased or
stressed condition between coupling 30 and capture 42. Upon release of tines
40 from capture 42, the stored energy in spring 22 propels plunger 24 in an
injection direction 48.

[0086]Coupling 30 is an outwardly biased spring member and is described with
particular reference to FIGS. 19 and 20. During assembly, coupling 30 is
compressed inward towards plunger 24 until an internally disposed male feature
of the coupling engages a corresponding female feature of the plunger. During
the travel of plunger 24, coupling 30 maintains driving engagement between
injection spring 22 and plunger 24.

[0087] Specifically, injection assembly 12 includes a passage 120 having a first

inner diameter 112 that maintains sufficient radial constraint to maintain coupling
30 in the compressed position and engaged with plunger 24 as seen in FIG. 19.
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surface 44 of tines 40 when biased fromone another. Activation button 26

I ncl udes a releasing surface 46 defined at |ower end 34. Force applied to
upper endwd2o@fosatsi vati on button 26 in direction 48 whipce/uspgsotdson end 18
is held against the injection site causes rel easing surface 46 to conpress
fork tines 40 toward one another such that |ocking surfaces 44 are

di sengRgsshder t20 hapanrescapempod$t4 abthieoend of thet sted Pplungerc24.on spring 22

i's maintained in rmal |y bi d or stre | il t i

30 andniskiptering 24 et Eh Bieslion Rt AR FBa Fe Srored
ener gyrdaanhaResBipeheRl PRE! Thé réiisicyZsf dotiphilg BoicetiEo theltoesiingo 48. [ 0086]
Coupling 30 is an outwardly biased spring nenber and is described with

particmkman¢ietaaezcmmnmtnel@ndmwggdrormnlwnﬁ;ré’éswgn inbpldthg 30 is
conpr . t ! | ' '
F oat ur Lig piseb3bE el Rt Cndindo ot dhibhiaradteb e HE BRRbY fORPERET Th.°

pl ungeforc%ks[) ingtg:tﬂohesptrihg\ag ard, tpd:grQBgvzs&He ?ﬂ:gdrﬂdﬂ@e&ﬁov?d iitai ns driving
engagenent between injection spring and plunger 24. [0087] Specifically,
i nj ect!’QSWC&QQé‘r'f@PS}O'lQbibrYdPUaéféorhaﬁ%%’@BUé6120 having a first inner dianeter
112 that maintains sufficient radial constraint to maintain coupling 30 in
the conpressed position and engaged with plunger 24 as seen in FIG

19. Pasp®8] éctivasariretactipe assemblids 42, tharesecwed thonstaruitieerdh apl unger

24. Injection spring 22 drives. plunger 24 in_injection direction 48 until
coupl i $RARfit MagpaesFesBEnt 'Z‘P.“gaﬁ?S i1¢ica d?‘:'H‘?e@BGpﬂrirﬂﬁreSO causes

the COH&M’ diy p'éifzﬁﬁibdtabate@ RaEEREMRBIVed 1A 2FdtreipARR@RUhbenbP! unger 24 as
seen in % yZ% e di sengagenent of coupling 38%from pl unger 24 frees the
pl ungeopémings BAalefined in retraction assembly 16. In the assembled state, injection

assembly 12 and retraction assembly 16 maintain cartridge 14 hermetically

sealed therebetween by way of, for example, a sealing member 66.

[0089] It should also 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.

[0090] 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

that various changes may be made and equivalents may be substituted for
elements thereof without departing from the scope of the present disclosure. In
addition, many modifications may be made to adapt a particular situation or
material to the teachings of the disclosure without departing from the scope
thereof. Therefore, it is intended that the present disclosure not be limited to the
particular embodiment(s) disclosed as the best mode contemplated, but that the
disclosure will include all embodiments falling within the scope of the appended

claims.
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force of injection spring 22 and, thus, allows the plunger to be noved in a
retraction direction 50 by retraction assenbly 16. [0088] Injection and
retracti omoassmnbi2ses 12, 16 are secured to one anot her pcm/im2e88p4fii t
manner. For exanple, injection assenbly 12 can include one or nore
outmahgéxgagpending tabs 62 that are received in a correspondi ng nunber of
openi defined in retraction assenbly 16. In the assenbl ed state,
injection assenbly 12 and retraction assenbly 16 naintain cartridge 14
hernetically seal ed therebetween by way of, for exanple, a sealing nenber
66. [ Ons@}id claghediisd al so be noted that the terns "first", "second",
"third", "upper"”, "lower"”, and the |ike nmay be used herein to nodify
various el ements. These nodifiers do not inply.a spatial, sequential, or

hi er arghiimad. or dap injectidiean® eitfactidnalyeinge} complising: speci fically stated.
[0090] Wile the present disclosure has been described with reference to
one or nor ea@edipharoprtdadgedi ments, it will be understood by those skilled

in the art . j nges may be made and equi val ents may be
substi t ut edg$ﬁjeé@n§#ﬁﬁer eof without departing fromthe scope of the
present di sglreBadtivn dssenthly beingy, selectivelyossdurabieitosaichinjedtionnade to adapt a

particular situation or, material to, the teachi.ngs, of.the disclosure w thout

depar t asREMPIY AP heESE é@MﬁQ%‘FaﬁfﬂQ@r@P{ﬁ'& Sﬁ“iqg?tga 'tmne?‘ﬁfggiﬁ%at t he

pr esen&%rﬂ'gﬁgihgsure not be limted to the particul ar enbodi ment (s) discl osed
e

as the de contenplated, but that the disclosure will include all
enbodi nent safh@&ndicagp, wi t hi n t he scope of the appended cl ai ns. CLAI M5 What i s
clainmed is: . .
a hypodermic needle having a needle hub,
a retraction spring disposed between said needle hub and said end cap
and maintained in a partially compressed condition therebetween, and

an upper seal urged against a facially sealing surface of said retraction
assembly by said retraction spring in said partially compressed condition to form

a first hermetic seal.

Claim 2. The syringe of claim 1, further comprising a lower seal defining a
sealed volume between said upper and lower seals, said hypodermic needle

being disposed in said sealed volume.
Claim 3. The syringe of claim 2, wherein sealed volume is sterile.

Claim 4. The syringe of claim 1, wherein said upper seal forms a second
hermetic seal with a radial sealing surface of said retraction assembly.

Claim 5. The syringe of claim 1, further comprising an o-ring member
forming a second hermetic seal between said retraction assembly and said

injection assembly when said retraction assembly is secured to said injection

assembly.
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Claim1. An injection and retraction syringe, conprising: a nedicine
cartridge; an injection assenbly; and a retraction assenbly being

sel ecti velp 20@nsahl e to said injection assenbly to houperaseesmedici ne
cartridge therein, said retraction assenbly conprising: an end cap, a
hypoderm c needl e having a needle hub, a retraction spring di sposed between
sai d needl e hub and said end cap and naintained in a partially conpressed
condi t} tder eb p ; ; : i l.aLly sealing
curtac T Qi o ¥ BF vEngd 8F i 4p Bbler SR Sl It ER Bl eofbhERs L TG

part i abhg oc anpreenswdrdhpdepending tabs for neceipt inst coresspeindingseanbebfii m 2. The
syringe of. claim11, further conprisi a_ lower,  seal defining a sealed

Vol uneoBERINEs AelBF in S e laRtaraRse iy MenSAId FelrAR0B 3856 MR & bei ng

di spos ' iedi i fl,qx;g Claim3. The syringe of claim2, wherein
seal ed?g%t{rgﬁgéisgloglﬁgcﬁgg?é% al %'4 . The syringe of claim1l, wherein said
upper seal fornms a second hernetic seal with a radial sealing surface of
said r }r.a ion ?\{S‘S&nbﬁh%% Céai m § The. s§ri@%e .of claim1l1, further

conpri ST Gn o- ANAGCTHOR AN feFGHON SYTOBEFIMREPRG: i ¢ seal between said
retraction gyaedbing curtlidgai d i nj ection assenbly when said retraction
assenbly is secured to said injection assenbly.C aim®6. The syringe of

clai m1, whandnactken assembly: arth assenbly conpri ses ‘

a retraction assembly being selectively securable to said injection
assembly to house said medicine cartridge therein, said retraction assembly
comprising:

an end cap,

a spring retainer, and

a retraction spring disposed between said spring retainer and said end
cap and maintained in a partially compressed condition therebetween when said
spring retainer is urged against a facially sealing surface of said retraction

assembly by said retraction spring.
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one or nore outwardly depending tabs for receipt in a correspondi ng nunber
of openings defined in said retraction assembly when said retraction
assenbl y we 26@mesed to said injection assenbly. C ai m 7pciyusesseediion and
retraction syringe, conprising: a nedicine cartridge; an injection

assenbl y; . and a retraction assenbly being selectively securable to said

i nj ect i%ﬁ'"&§senbl'%ﬂ inieglionandsrgtractien syiinge, camprising: t herei n, sai d

retraction : lsing: an end cap, a spring retainer, and a
retraction %;@?ﬁ?";c/ﬁ g%'g@é 'bet ween said spring retainer and said end cap

and nai nt ai @@dnjettien pgsembly; andonpr essed condi tion therebetween when said
spring retainer is urged against a facially sealing surface of said
retracti on A&SSHREHON gpsemply heing selechvely seruiable ta said.injeatiomj ecti on and

retracty RA T L S LGl ne. c d an _injection _
assenb}df;ggan !a retsri%?%&égggrf%ﬂﬁa g%iw}\égglsné?é@{'f‘%%?n?ééﬁ e tosaid
i nj ecticompaisggrbly to house said nedicine cartridge therein, said injection

ormal 1y ot ABIBEAUER SANER SHECHVY dearade AT a YorEIRfGessed sai d | nj ect i on
spri ngcoadiion,
a plunger drivingly engaged to said injection spring, and
a safety element defined on said plunger, said safety element preventing
said plunger from escaping said injection assembly if said injection spring is
released from said normally stressed condition before said retraction assembly is
secured to said injection assembly.

.Claim 9. The syringe of claim 8, wherein said safety element is integrally
formed to said plunger.

Claim 10.  The syringe of claim 8, wherein said plunger comprises a stamped
metallic locking end for selectively releasing said injection spring from said
normally stressed condition and a molded plastic driving end for cooperating with
said medicine cartridge.

Claim 11. The syringe of claim 8, further comprising a coupling drivingly
engaging said plunger to said injection spring and a de-coupler for deforming
said coupling to selectively dis-engage said plunger from.said injection spring,
wherein said safety element comprises a portion of said plunger having with an
outer dimension that is larger than an inner dimension of said de-coupler.

Claim 12.  The syringe of claim 8, wherein said injection assembly further

comprises an activation device for selectively releasing said injection spring from
said normally stressed condition upon deployment of said activation device.
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a safety elenent defined on said plunger, said safety el enent preventing
sai d plunger from escaping said injection assenbly if said injection spring
i s rel easwo 2besmBRai d normal |y stressed condition bef or ecsaisdoosdt4sact i on
assenbly is secured to said injection assenbly. Claim9 . The syringe of
claim8, wherein said safety elenent is integrally fornmed to said plunger.
Claim10. The syringe of claim8, wherein said plunger conprises a stanped

metal | i i ng f S | y&I ! | id_injegti spring from
ai a noraftis of A e as i b e R R eRaut b4 RBl REnERG for
cooper ajonmgrisestdn saied shrdlid; sai ewter shidud.and sdididiéctiohassambipge of cl ai m 8,
further conprising a coupling drivingly engaging said plunger to said

i nj ect iXOPPERtNGtoRRIMY drpienentef sai agtivasion dayasenly @fessaisy t o

sel ecti Al gz j b d i eetion spring, wherein
said sa ek’ étl%? gengggqggr%ﬁngggtgag&;%tér%ﬁ&gﬁ !sr%ddd%ﬁér{{g‘er having with an
outer dinension that is larger than an i nner dinension of said de-coupler.
Claim12..The syrjinge of claim8,_ wherein said. injection assenbly further
conpri i@?'"&ﬂaact ib?ﬁ?ﬂf?g&e‘?fi%”f b3, Wherein wawt%r hequd cgMypaisgsiahj ect i on

spring didG@m 'Ign@iﬂjd’fﬁ’éﬂg\ﬁ&ﬁr[ﬁﬁ@é?d condi tion upon depl oynent of said
i m-13.

activation device.Caim e syringe of claim 12, wherein said injection
assenbly further conprises an outer shroud, said outer shroud and said

dovi e GAIT 13 T erP eSS GE AL QEATel $418 iR o opdcBd Tode
L er o e B e e T b,
Claim 16.  The syringe of claim 8, wherein said retraction assembly
comprises:
an end cap,
a hypodermic needle having a needle hub,
a retraction spring maintained in a partially compressed condition between
said needle hub and said end cap, and
an upper seal urged against a facially sealing surface of said retraction
assembly by said retraction spring in said partially compressed condition to form
a first hermetic seal.

Claim 17. The syringe of claim 16, further comprising a lower seal defining a

sealed volume between said upper and lower seals, said hypodermic needle
being disposed within said sealed volume.
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Claim15. The syringe of claim14, wherein said outer shroud and/or said
plurality of longitudinal gripping ribs conprise an elastoneric material.
Cl ai m 16.woheosssizage of claim 8, wherein said retracti egTass@sbhisil
conprises: an end cap, a hypoderm c needl e having a needl e hub, a
retraction spring maintained in a partially conpressed condition between
sai d nekimeltub The syrnge ehelata g, waﬁaelarsawé’@éﬁaggemasw@bw agai nst a

faci al Ig seal ing surface of said retraction assenbly by said retraction
spri ngc MPERFY partially conpressed condition to forma first hernetic
seal . O ai nydénddap, syringe of claim16, further conprising a |ower seal
defining a seal ed vol une between said upper and | ower seals, said
hypoder ni ¢ ASRHNG ref@ings, adposed within sai d seal ed vol une. G ai m 18. The

2L or e OF FuBtdlibn dFFHSHSSLbeIR Said By Rk SREREIPERY 20 end o2

a spring retarner, a refraction spring osed between sard spring
r et ai neap and nsainthirmedlinca partiatly campresseetconditiorptherétzstiveeawmiperesaidd

condi ti on therebetween when aifd ‘%ﬁri ng.ret ai nerﬂg’tﬁs.gr ed .agai nst a

f aci al SRFNGEAtRINGT s Mrogdagainst & facially sgaling, SUtRcGAfRajd KStraction ret ract i on

SPri ngas{dbR by kaid fetradtomldptihgki t conmprising: an injection assenbly; and

Claim 19.  An injection kit comprising:
an injection assembly; and
a retraction assembly, said injection and retraction assemblies being

selectively securable to one another.

Claim 20.  The injection kit of claim 19, further comprising a medicine cartridge
for receipt in said injection and retraction assemblies when said assemblies are

secured to one another.

Claim 21.  The injection kit of claim 19, further comprising at least one

injection site cleaning swab.

Claim 22.  The injection kit of claim 19, further comprising an adhesive

bandage.
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a retraction assenbly, said injection and retraction assenblies being

sel ectively securable to one another. Claim20. The injection kit of claim
19, furtheo 20@nesi2gei ng a nedi cine cartridge for receipt pcm/said/osajiect i on
and retraction assenblies when said assenblies are secured to one anot her.
G ai m 2,4 kB | NiRChjeRlok ik Urtldimal anwibreindid pstr ScliBRIdsseAipt | east one
injection site cleaning swab. Caim22. The injection kit of claim 19,

f urt hercopipfi$essi ng an adhesi ve bandage.uiaim. . | ne ipjecuop M U claim
19, wherein a%rgq]é%r action assenbly conprises: an end cap, a hypodermc
needl e havi r%‘ | e hub, a retraction spring maintained in a partially

conpressed cogphddepmidaéadie havimigda heedlechubyb and said end cap, and an upper
seal urged against a facially sealjing surface of said retraction assenbly

by said ret reaketiaghor spring maintamned ipa padially cempprsedLPnddion betweeno form a
first E%Wﬁéé@e%%l anoc%ﬁ.g@fn%%a Theqi njection kit of claim23, further
ower seal defini r?g a

conprising a seal ed vol une between said upper and
| ower seal s amsappertsgad deyed agaiesid factadly sgating poface ohsaidirdtraetivred vol une.

Caim25. The injection kit of claim?24, .wherein said sealed volunme is
Ster| | @SSeMBPYSaHRTAFlips eBng, NeAe SR G e SR PORTIIGAIREN r act f on
assenblyf@PRBihERSseal. |

Claim 24.  The injection kit of claim 23, further comprising a lower seal
defining a sealed volume betweensaid upper and lower seals, said hypodermic

needle being disposed in said sealed volume.
Claim 25. The injection kit of claim 24, wherein said sealed volume is sterile.

Claim 26.  The injection kit of claim 19, wherein said retraction assembly
comprises:

an end cap,

a-spring retainer, and

a retraction spring disposed between said spring retainer and said end
cap and maintained in a partially compressed condition therebetween when said
spring retainer is urged against a facially sealing surface of said retraction

assembly by said retraction spring.

Claim 27.  The injection kit of claim 19, further comprising a package
containing said injection and retraction assemblies.

Claim 28.  The injection kit of claim 27, wherein said package is terminally

sterilized.
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an end cap, a spring retainer, and a retraction spring disposed between
said spring retainer and said end cap and maintained in a partially

conpr esseaooswdicBizan t her ebet ween when sai d spring ret aipgeruscasonged
against a facially sealing surface of said retraction assenbly by said
retract cpnSPy i NI THe!iRfeBticH kit bR lairfi 166 furfiteridompifsintg ah B-rdy niembéier
conprising a package cont ai ni nP said injection and retraction assenblies.

Cl ai m 2&rming ai sgoendihenmetic seal betweenzaid vgteacdion assembhuandgeid s terninal Iy

o ring e rsmoly R R el destsly M hehien W SR igBfdR T 5
assenbl gsggmbﬁ/ai d injection assenbly when said retraction assenbly is

secured to sai'd injection assenbly. Claim30. The injection kit of claim
19, wherein said injection assenbly conprises: an injection spring

et oot (it 36, 55 THE fiek BT of BeR 10 wHeiEm e FREdoh Mberfrp) Un9e!

driving i njection spring; a‘safety € nt defined on
sai d pl gogrisesai d safety el enent preventing said plunger from escaping
said injection asse if said injectioq ﬁgghn is rel eased fromsaid

blgdtom @

normal Iy str @@s‘f@@cﬂg'th)égfiﬁlé)ﬁel?g'ﬁllé relgpga maly sHESYed s secured to
said i njcSﬁ&ftiBH; assenbl y. »
a plunger drivingly engaged to said injection spring; and
a safety element defined on said plunger, said safety element preventing
said plunger from escaping said injection assembly if said injection spring is
released from said normally stressed condition before said retraction assembly is

secured to said injection assembly.
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