WD 2008/ 154615PCT/ US2008/ 066651 1 SYRI NGE ASSEMBLY | NCLUDI NG
REUSE PREVENTI ON MECHANI SM CROSS- REFERENCE TO RELATED APPLI CATI ONS

[ 0001] Thi sWAI4/B4¢on claims the benefit of priority fPEHI$3048§/066651
Provi si onal Application No. 60/943, 421, filed June 12, 2007, the

di scl osure of which is hereby incorporated in its entirety by
reference thereto. TECHNI CAL FlI ELD 1000321The present invention
pertains to syringes, and specific enbodi nents pertain to syringe
assenbl i es having a reuse prevention nmechani sm BACKGROUND

[ 0003] Thr oughout SYRINGE ASSEMBLIYUNITHNGREUBE PREMENTHON SYBOHAGEISM
products which are intended for sig&%g-use only contributes to the

transfer OROSSRIFHRINCH TOSHEATED ANPAISASIENSr ug users who routinely

share and re-use syringes are a. high-ri rou it espect to the .
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a maj or CRH.CFRrIA3in | SMBRIEeun! 2G0asthviBEBsurE BeRhiek isuRe:b9 incdYiorA&tein its

products durlng mass i nmuni zati on prograns nay be responsible for the
by

spread of entiggty brreferareedheratioo04] Many attenpts have been made to
prevent reuse of syringes. Early efforts have utilized a specific act
to destroypdthRICNT. FIgEpafter use either by using a destructive device
or by providing a syringe assenbly with frangi ble zones so that the
syringe c/@a0z] be r dhderachtimepssefiraindyo amingephndaktian embodifksts pertain to
O her attenpts have.inval ved including stryuctural elenents which

woul d al I%’&ngﬁssﬁ’é@ff’?gﬁ\f‘fl%ﬁr%lﬁeH@V@é‘f’gﬁﬁc %he syringe function by a
consci ous act by the syringe user. Al though many of these devices

wor k qui tRAGEIGROUWMBY do require the specific intent of the user

foll owed by the actual act to destroy or render the syringe

i noper abl{@003These déwiughsutalreewerdd the irfudigtlé wse ofhypdarmuis syritga\protigycts wehich

speci fic jntent re-use the h derm ri.nge. Accordingly,.there
whs - nodic Pisd RrFetiSe b sOXBRIGT B G PiisbR I Fparf iUy ale Py
becone i nbpenshd whorouiindapiabd sdat-ukeisyinges a6 e higbitrisgtdupalithyrevpetio uie
any addi&%&ﬂ$L act on th garé o&@}he user.. The_ automatic function is
much har WrYsr SO EhetsEiect bmititipleise ASA $iBgle SUES AT RyMEIRECA I Ry gome
i noper abl @uAkiss wh@t rdpeik@ide ditsprifdel prodi@tsAurits MasiHR uNNALSBbrograms may be
condi tions. [0Q005] An exanpl e of a single-use syringe which

aut omat i dasreysible derhespreadiafmanyjdissasedn

[0004] Many attempts have been made to prevent reuse of syringes. Early efforts have
utilized a specific act to destroy the syringe after use cither by using a destructive device or by
providing a syringe assembly with frangible zones so that the syringe could be rendered
inoperable by an application of force. Other attempts have involved including structural
elements which would allow the destruction or defeating of the syringe function by a conscious
act by the syringe user. Although many of these devices work quite well, they do require the
specific intent of the user followed by the actual act to destroy or render the syringe inoperable,
These devices are not effective with a user having the specific intent to re-use the hypodermic
syringe. Accordingly, there was a need for a single-use hypodermic syringe which, after use,
will become inoperable or incapable of further use automatically without any additional act on
the part of the user. The automatic function is much harder to provide because the means for
rendering the syringe inoperable must not prevent its filling or use under normal conditions.
[0005] An example of a single-usc syringe which automatically disables after injection
is taught in U.S. Pat. No. 4,973,310 to Kosinski. This syringe contains a locking element
positioned in the syringe barrel between the plunger rod and the inside surface of the barrel. Tn

use, the syringe allows the user to draw a pre-selected amount of medication into the chamber



is taught in U S. Pat. No. 4,973,310 to Kosinski. This syringe
contains a | ocking elenment positioned in the syringe barrel between
t he plungeWOr8e/¥hdSt he i nside surface of the barrel. [IRTHSRI080EH51
syringe allows the user to draw a pre-sel ected anount of medication
into the chanmber WD 2008/ 154615PCT/ US2008/ 066651 2 of the barre
and deliver this nmedication, as throughsyinjection, into the patient.
Any attenpt to withdraw the plunger to use the syringe a second time

Wi || causerf théiBartedakd dugiver tBiveiddidatio ﬁbﬂﬁoug&ﬁ@bénohnm) thhpaﬂensud@ attempt to
surface of the syringe barrel to prevent, proxjmal nption of
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a single-use syringe which w |l ow a pre-sel ected nunber of

pl unger ri®d- strokes before the autonatlc di sabl i ng nechani sm
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provi de such a syringe assenbly that is sinple and inexpensive to
manuf act ASEMSUNMARYO[ODD 7 ikt B Baisharae hafrels Aiapqusg s dilaent (o e afehs
L0 @ SY QARIARSAE RSB TbbsfulBIdR) bhdhe HobihifuddthddifibS Hro he
side wall having an inside surface defining a chanb retaining
fluid, arsyopgrengrtesn drhweréhﬁccalmf@fdhfsﬁmhg@mw fihﬂpatwdt rigwauldlbstdadurash@l tb
havi ng a Al h sai d
Charber . BOTS SRNB SISy B b Bt il N B A =0
open distal end, an interior surface, and a dlstal lip at the distal
end; a sﬂHﬂﬁéﬁA%ﬁ'the di stal end of the plunger rod, the stopper

i ncluding a sealing el enent having a peripheral surface formng a
seal wi t HO®W¥ld | nsiMe cabpdigient fithg wEciign partaingtg syripgcoseEnilp ppmprising a

ext endi NG, REOXEITELE ¥ c§ﬁ chiNGeSEA eV holn R suBBet ({?‘Pihfﬁg'}%hémber fo

| ongi t udi nal recess, east one distal ranp on ngi t udi na
recess arrdtaming féta@,tanc@men prositatanrd a@cﬁe@sald@tiemlud@rrg 4 fietal wﬂghatvmg aal
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pr oxi mal ortron having an ou
t he | ockiphgnget mﬂmﬂmngemmmmﬂ@dd i an dplaledismhg'ud; m:dmrcajor sxﬂ'faes,ans a diska tiptabiae
he i nterior of the rod d the

barb cont surf ac l,u

or oxi el UYL IBEER (TP LERR R eRbEes PddRE PP RSB g amert
sliding rHAVﬁE@@EnﬁMd[@MﬁQ:eM n%i adal Sdth dAid ehsTaR\ETRRLS e Hahi8], Rhdinger
rod and stopper wthin the chanber causes the barb to ext end past the

di stal | ipgoisrionkateptins geoxinay fundiedeting danenpandfomnige a lgmitpgjpal recess, at
barrel, néa%v&ﬁtdlaa rzid'll:) b file 1&@&]%@&/&% at@éaqm@ é)pc!ﬁﬁﬂﬂ%ceg%%eéér’ﬂt bf the

respect to the chamb I'n one or nore enbodi nent
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the longltudmal recess so that the barb contacts the interior surface of the plunger rod and the
proximal edge contacts the proximal recess detent, wherein proximal sliding movement
followed by distal sliding movement of the plunger rod and stopper within the chamber causes
the barb to extend past the distal lip on the plunger rod toward the inside surface of the barrel,
preventing further distal movement of the plunger rod with respect to the chamber. In one or
more embodiments, the stopper longitudinal recess includes a plurality of ramps inclined

outwardly in a proximal dircction and a plurality of proximal rccess detents. Distal sliding



3 novenent of the plunger rod and stopper causes the distal portion
and barbs of the |ocking element to nove outwardly towards the
interior sYWOPISHISt he hol | ow pl unger rod. [ 00081AccorRfiTHgp2PE064081
enbodi ment, the distal end of the hollow plunger rod includes a
plurality of plunger rod ranps conplenentary to the ranps on the

| ongi tudi nal recess of the stopper. In g specific enbodi nent, the
assenbly further conprises first, second and third proxi mal recess
detents, ibvient sREOpingdradod fidrstbphagagse@he digail poripntaud ibmh of $6 Gsekingf
the stopper and first, second and third plunger rod ranps, the

pl unger rQEMEiRHEON; SMaRdhgioppLds the lgféewrfa?f'ooftthﬁ Mlorvdﬂmaeumdnm ly
spaced bappogjest s. Ac@%%'tﬂoﬁ@&ﬁlﬁlﬁﬁméﬁetﬁé fistal &mnﬁ%@mrbw hhﬁgcﬂoqnmﬁdcs

is slidably attached to the distal end of the plunger to al
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rest. 0 tion of .this specific enbodi,nent, further i mal
roverrent OR TERes R DRI s R T bty Dip s e pesgnd
W th a degidrised aﬁguﬂindngﬁjcbusbrbf&ﬁlo] D stal novenent of the pl unger
rod after the syringe barrel has been filled results in the stop
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contact the Interior surface of rther
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011 st ek Bt e et e REG e LT RS eBita; on of
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di stance in_a proximal direction_during which there is initial
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to nove from second rest 'to the third barb rest. After this
movenent ,préximpigsige pf g |1q¢k1ngr¢dﬁm¢bt¢tengagetth@sepomwgemmabmceﬁadstest while the

moveent Slorki16n3 Rl A0 AR RLUDESY oL AblcPu RPN AR buflf 51 Bl e

while fldrd e syri arawn’ in
syringe, iotegomsurfacweienlunder tdde Fplhhelghﬂtalnmdzemesudftlsa plﬁngﬂhmdsﬁmpﬁfe seal
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to the thogd)barb saﬁtmm@lspte&t@o REsu¢ifvRImRaaen faftbh&phisiek on guil fRe the
to engage the third proximl recess detent while the third ranp an

t he | ongisttiegentic Phwgeided 6an bayeowdapputiatingsisdancy én §BropEnab dirggiion dyringyp
20081 154%%(3@%9&1%@5 Inc¥ement between the plunger rod and the stopper so that the

stopper remains stationary, causing the barbs on the locking element to move from the second
barD rest to the third barDb rest. After this movement, further proximal movement of the
plunger rod causes movement of the seal and the plunger rod in a proximal direction while
fluid is drawn into the syringe. After fluid is drawn into the syringe, distal movement of the
plunger rod results in the stopper remaining in a fixed position so that there is relative
movement between the stopper and the plunger rod, causing the barbs to advance to the third
barb rest and the proximal edge of the locking element to engage the third proximal recess

detent while the third ramp on the longitudinal recess of the stopper urges the barbs outwardly



to contact the interior surface of the plunger rod. Thereafter,
further distal novenent of the plunger rod causes the seal to contact
t he di st al wa98/i64615he barrel until the fluid has been REAH2BH6G6F DM
the barrel and the | ocking elenent is urged past the distal lip of

t he plunger rod, causing the barbs to engage the interior wall of the
barrel and | ocking the plunger rod in the barrel. [0012]In one or
nore enbodi nents, the proxinmal end of the stopper includes a
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of the invention; [0016]Fig. 2A is an expl oded perspective view of

t he syringe assenbly shown in Fig. 1; 100171Fig. 2B is an enl arged
vi ew of t hWOserI5and | ocki ng el ement shown in Fig. Z2KTVRHBHM5Y.
3 shows a side elevational view of the stopper shown in Fig. 2A
[0019] Fig. 4 shows a perspective view of the stopper shown in Fig.
2A; [0020]Fig. 5 is a perspective view gf the |ocking el enent shown
in Fig. 2A;, [0021]Fig. 6 is a side elevational view of the | ocking

el ement  sdeouwdl defents tha}ang{r&ﬂ%}&bg, anZi d I8clandEEmPaGidivEngy/a poxdial bhi€ion
pl unger rod shown in Fig. %?023 . 8 is an en|arged parti al
cr oss- sechavHiga ProYig/ %sﬂrée &“‘H? distaf Poytipn h%ﬂ%n q%arewﬁg@% p?lafd thg decking ng

E gk g 2 eaf){)cr%gmdlsllﬁ P gm?(?gﬂ 2??1% %ngﬁt@@gﬂ]rgdcgs s0%hatIhAdiShRERS SRl thOB&bntY biEWe
longitudinal recess cooperate to move the distal portion of the locking element outwardly
towards the interior surface of the plunger rod and the proximal edge of the locking element
retains the locking element in place, wherein proximat sliding movement followed by distal
sliding movement of the plunger rod and stopper within the chamber causes the point to extend
past the distal lip on the plunger rod and the inside surface of the barrel, preventing further

movement of the plunger rod with respect to the chamber.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Fig. 1 is a perspective view of a syringe assembly according to an embodiment

of the invention;

[0016] Fig. 2A is an exploded perspective view of the syringe assembly shown in Fig.
1;

[0017] Fig. 2B is an enlarged view of the stopper and locking element shown in Fig.
2A;

[0018] Fig. 3 shows a side elevational view of the stopper shown in Fig. 2A;

[0019] Fig. 4 shows a perspective view of the stopper shown in Fig. 2A;

[0020] Fig. 5 is a perspective view of the locking clement shown in Fig. 2A;

[0021] Fig. 6 is a side elevational view of the locking element shown in Fig. 2A;
[0022] Fig. 7 is a perspective view of the plunger rod shown in Fig. 2A;

[0023] Fig. 8 is an enlarged partial cross-sectional view of a distal portion of the

plunger rod according to one or more embodiments;

[0024] Fig. 9 is a cross-sectional view taken along line 9-9 of Fig. 1;

[0025] Fig. 10 is an illustration of Fig. 9 after initial proximal movement of the plunger
rod;

[0026] Fig. 11 is an illustration of Fig. 10 after further proximal movement of the

plunger rod during a first aspiration stroke;
[0027] Fig. 12 is an illustration of Fig. 11 after initial distal movement of the plunger

rod;



[0025]Fig. 10 is an illustration of Fig. 9 after initial proxinal
novenent of the plunger rod; [0026]Fig. 11 is an illustration of Fig.
10 after fwa2ee159¢18xi mal novenent of the plunger rod dRET/HROeB/MH6GSEt
aspiration stroke; [0027]Fig. 12 is an illustration of Fig. 11 after
initial distal novenment of the plunger rod; WO

2008/ 154615PCT/ US2008/ 066651 6 [ 0028] Fi ? 13 is an illustration of
Fig. 12 after further distal novenent of the plunger rod to expel

f1uid frormnﬂﬂe syrlmgqsaﬁmmvand%m@ fo ditek Silrtdt &@ﬁﬂﬁb@@néﬂ sﬂh@plunger
[ 0029] Fi g is an illustration of Fig. 13 after fluid has been

expel | ed foddépexnsbilud ffonybe syringstybsprbhoduring aifast dspessineaiirokdvenent  of
the pl ung@hzglod Fig. 14 is an illustration of Fig. 13 after fluid has been expelled from the syringe

assembly and initial proximal movement of the plunger rod;

[0030] Fig. 15 is a an illustration of Fig. 14 after further proximal movement of the
plunger rod to draw fluid into the syringe assembly during a second aspiration stroke;
[0031] Fig. 16 is an illustration of Fig. 15 after fluid has been drawn into the syringe
assembly and initial distal movement of the plunger rod during a second dispensing stroke;
[0032] Fig. 17 is an illustration of Fig. 16 wherein, upon application of further distal
force to the plunger rod, the fluid in the syringe assembly has been expelled and the plunger
rod has been locked into the barrel of the syringe; and

[0033] Fig. 18 an illustration of Fig.17 showing application of proximal force to the
plunger rod causing the plunger rod to break away from the stopper according to an

embodiment of the invention.

DETAILED DESCRIPTION

[0034] Before describing several exemplary embodiments of the invention, it is to be
understood that the invention is not limited to the details of construction or process steps set
forth in the following description. The invention is capable of other embodiments and of being
practiced or being carried out in various ways.

[0035] Aspects of the present invention are directed to a syringe assembly having a
disabling mechanism. According to one or more embodiments of the invention, the disabling
mechanism is automatically or passively engaged during use of the syringe assembly. The
disabling mechanism permits variable dosages from the syringe assembly and enables a
selected number of cycles or strokes by the plunger rod before being automatically disabled.
In one specific embodiment, the disabling mechanism provides two aspirating and two
dispensing cycles before being automatically disabled. The assembly enables the aspiration
and dispensing of a selected volume of a diluent into a vial to reconstitute a drug,
pharmaceutical agent, or other substance and then aspirating the reconstituted substance back
into the syringe. A selected volume of the reconstituted substance can be injected or delivered
to a patient where the volume of the substance that is delivered can be the same or different

than the volume of the substance aspirated into the syringe barrel. According to one or more



[0030]Fig. 15 is a an illustration of Fig. 14 after further proxinm
novenent of the plunger rod to draw fluid into the syringe assenbly
during a s®sonmB/Bdgprati on stroke; [0031]Fig. 16 is an PCT/USNIRAGHGSH
of Fig. 15 after fluid has been drawn into the syringe assenbly and
initial distal novenent of the plunger rod during a second di spensing
stroke; [0032]Fig. 17 is an illustratiop of Fig. 16 wherein, upon
application of further distal force to the plunger rod, the fluid in

the syri nggbREsendkie Mﬁg@ﬁ%ﬁtoﬁ?ﬁﬂ@dll‘y@ﬁ%aﬁl&@ aﬁmhepi ]gaag&{ oﬂ&dv&%tr&]&a@

| ocked into the barrel he syringe; and 18 an

i |1 ust r at FACtOR 9 unger fowhisg aﬁtﬂ"ff‘ltqsé]éﬁt ﬁlléﬁbllés %?@msmal force to the
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pungsr RS, 0 ) 0 60K SRR, BB A PR

[ 0034] Bef thr exidesgydanmnhof theplengdr rekeitprapsct entbosirmgabsarrdfand ethe stopper by
invention, it r st ao at the.jnvention t. limted

Lo The Gaglibg o elCol I e GG 1teubl  ThENEeL B o iled i at piadeod to
fo |OI | o¥v| Bgalliﬁsl@mitm dx@u) ; mo-{}blﬁgntrm‘fﬁfétbt@@eﬂ \gmc&gadal © t8d ploadeefode mh@dinmmgs
an 0 el n ractice erng carrie out In valrl ous way

[ 0035] Asp%‘f:‘f mam IpQyEs g&r@%msm%féﬁf&ﬁ% PyzeEcrsing therddgetioy Oéﬂgwr% giwvement

assenbly draNd panger SR fe'@ﬂacf"%QH@ﬁb t(ﬁﬁ@@' e ngcﬁaﬂlsﬁﬁﬁ aQtepPikEmanner to
enmbodi nents of the inventi on, th i'sabl i ng nmechanismis

aut omat i cthe Hipadingpasitpnelle bew@hg@plosam of] ghqrs@ch@msm seattgyned hg ¢he relative
bl
2§$?ngeyas ESE-% eﬂglﬁﬁﬁgéngg%gﬁﬁg@@b@ dﬂﬁ% Efglg ls ?IQ#T &8%68 OI’ I’ OC{}’LB)? the

by the plswepper withid ticefyongs brertchgr theitenptitaf d:laal slttyvke;lb)sﬂnb lstedperl i tbu'memanner the
specific enbodlne

ORI it Rt R Do I Rl S M R R

assenbly cﬁmnhgﬁmeﬁmlsmn n;aractaﬂe@mlerdhesmmaisp@s@f; oﬁx@&h@@ktﬂﬂ&éﬁ@éakﬂl&s of
of adilu into a vial to reconstjtute_a arnaceuti ca

agent , ﬁ%?‘i’ﬁétfo”s‘lﬁﬁ%% sonper nribe twac baply By Fﬁ@attnlﬁéf[’)‘? deablag meghagsm, the
subst anc est%@kcahﬂ&t%ctr&?acﬁﬁirtb E@)‘?rate'% s%@étﬁﬁ% &flo H@lsyﬁﬁ‘geq;arrrehﬁlt allows an. ny

reconstitutéed substance can bé injected or delivered to a patien
wher e t hesubginegucrogining én thayingaderreliadbe dispenstd.ver ed can be the sane

or differ W7 t han tIIb 8&[1](%@ Lc&rﬂ%m&c}ﬁb § ARG %Qlle'ir?tthg&slca%l?d (gf}}ﬁe device

syringe barr Accor
is the end closest to a patient and the proxnnal end of the device is the end away from the

patient and closest to a practitioner.

[0038] The syringe assembly according to one or more embodiments of the present
invention will now be described with specific reference to Figs. 1-8. A syringe assembly 100
having a disabling mechanism includes a syringe barrel 102 and a plunger assembly 104.
Barrel 102 includes a cylindrical sidewall 106 having an inside surface defining a chamber 109
for retaining fluid, an open proximal end 113 and a distal end 115 including a distal wall 117
having a passageway 105 therethrough in fluid communication with the chamber. In this
embodiment, the distal wall of the barrel includes an elongate tip 103 extending distally
therefrom and having a passageway in fluid communication with the passageway in the distal
wail. In the embodiment shown, barrel 102 also includes a needle cannula 170 having 2
proximal end 171, a distal end 172 and a lumen 173 therethrough. The proximal end of the
needle cannula is attached to elongate tip 103 so that the lumen of the needle cannula is in fluid

communication with passageway 105 in the barrel.



WD 2008/ 154615PCT/ US2008/ 066651 7 enbodi nents, the syringe is
automatically disabled after the injection or delivery stroke by
retracti ngWoneogIsédiger rod, which activates the di sabl i HI/us2008aG665M
[ 0036] According to one or nore enbodi nents, the disabling mechani sm
is actuated by the axial novenent of the plunger rod with respect to
the syringe barrel and to the stopper by noving the plunger rod in
the aspirating direction. The stopper is coupled to the plunger rod

to allow jgosat ed aﬁl@{%em\iﬁﬁlﬂﬁtloﬂnciuﬁﬁs a?ﬁé?&%ﬁfe h\MlB\k} plRgRseH 199 alsBper
pl unger rod. The di sab hani sm noves rough a series of stages

by rever sl?r?ganﬂﬁéoqiqurge%@mwlm Rln@geamcbw&tmledmﬁmmﬂmalmd;illumg@pewatal
wth respegt;iho S

manner ¢ o na O S38) i PREEN ditnIRUSAG, [REMARNTL o RrRiERs s Sne
mechani s npmsmmi em:i afakk ﬂdyngeh eodr gl andlwdes mjmmlmretss H)Sil fmeeppltcbtmrpdﬂfmgeto the
rodandt t opper. and s no e dent..on the oiinof

G opper wEHRhAEHS SR ARl sERRER ShuePLrn R BRS ArBE p s eiBy durae
st opper . dpplitdtios oMEIMRED thd thEmbptedsBe. SHPEEFIE inchuddbh gealify CleSBRNNIS having
desired vqu of t he drgg or other substance, and_the dlsabllng

mechani srﬁ%%l? wal syeipemt4ddomming p seal withitheinside sistaae pfige Barrslnj ect i on
stroke regadg]! ess of pib %@tl&?é{'téﬂ'd@[ﬂrogfmélﬁﬁ}éﬁ %Q@Jlmg@lehﬁﬁt B dnB $6kms 2
barrel. By actuating the disabling nmechanism the stopper cannot be

r et r act edongituding| reatse 129, st Ereeeris ot least ona digtalsypmpri @ ob therledgitydinalak¢asmsin
any subst i tQeb

100371 1 m Tp SoSfTRER Shltn, el B (S pi PR BBy L P20 BF IR E Rt g
end of t Hehedestidigaliramp Hle enchds Eroasdasﬁal dicecopmtthesicomhdstthempriad Tad

end of the deV|c i end fromthe tient. an cIo est
ract t1 dnePSiraGsafe Rl PR el air yracbd e FOY oh Iy
enbodi ment&sef In&ﬁ@erﬂlﬁcﬁl&ﬁéﬂt slllcﬂMﬁ Iﬁ{ré@ﬁtoﬂxﬂal re@@gs/dben@ es@: rlutzeﬂmvxré ghown on

specific reference to Fi sy rlnge assenp 100 haV|n

di sabl i ngh¢rverims &wd ofins %’Hé}é“dé“f’é JiCPstgd e HFst éqcewzteahkflodoeredrf&epst to the
assenbly &%maﬁ&rdrlﬂarékp thah B s'é&ﬁﬁ r@cegé’&étéh@ 'ﬂlf Anici i ﬁ‘P@r lthai'in@e ﬁlﬂ'H Eé&gss

an inside surface defining a chanber retaining f d,
proxi mal dstegt 1943 and a di stal end 115 |ncI udl ng a di stal vvaII 117

chanber - (PEATRCS " XE bR SleEle Pt e b R B0 heR bl ®
an el ongadté ahd pdib&Bp@ﬂbmhmlmman:btsWaﬁlwfamh@bﬁb nasn hnte bavidigerd shown, there
e AR Rsta o e e P e TR Gl oAbt e B

cannul a kyfndrAY bRembled) rt@%loﬁl&h% eRchedt/1B0 idpatitinad indRdllohgifudiidl rededsB it
173 therethrough The proxi mal. end of the needle cannula is attached

to el ongdhebarh ponferts he mterior synfaee of e plupeen R ap g PEoXaBH deacanactsthe

fluid co h Vi
fluid co 15PCT/6%5S¢‘§Q 0&3%.6%2@51%%%@ §Y8Y1 28 ARzel the HdEIRAPEEbn and¥e barbs 133 of the

locking element outward so that the barb contacts the interior surface 116 of the hollow
plunger rod.

[0042] In accordance with one embodiment, the locking element comprises a single
unit or single leg. Other embodiments, the locking element may bifurcate into two legs at the
proximal edge 131. Further embodiments may also include a single barb or multiple barbs. In
yet other embodiments, the Iength of the locking element may be increased or decreased.
[0043] According to one embodiment, the distal end of the hollow plunger rod includes
a plurality of plunger rod ramps 150, 152, 154. First plunger rod ramp 150 has an inner
diameter that is larger than the inner diameter of the main body 149 of the plunger rod 108.

The second ramp 152 has an inner diameter larger than the inner diameter at the first plunger



[ 0039] Pl unger assenbly 104 includes an el ongate holl ow pl unger rod
108, a stopper 128 and a | ocking el enent 130. Plunger rod 108

i ncl udes aWPr8%/1t15end 111, an open distal end 110, a RfTEYRPOSIOHGHST
119, and an interior surface 116 defining an interior recess 114. The
proxi mal end of the plunger rod 111 includes a thunbpress 180 for
application of force to the plunger rodgby a user. Flanges 182 may be
provided on the barrel for the user to grasp during application of

force to folearhfuib peaivd L. 153toapedistdldion telpl@feBrod @ad dign& deimsndr
145 having a peri pheral surface 143 for nlng a seal with the inside
%

surface Of'&h %&Wrss@n [raeRto] s fyslopesend anl ke Bivager peosempar Py 192:0mtt he
seal i ng %@ma;csf,éc‘évaygé& %%d@nhmlsﬁgm%uﬂ; %@é@bal@%stsqaﬂ 1tsbers% I's

at | east one dis 118 on the qltudlna r ecess.
enbodi nen?®4Hown, tAserid b&rﬁépl’@%@teéﬁmhﬁr bilow drriag an awgthmmlem @r@nng he

| ongi t udi I t
on9t ! el 85PR iy e AR AR Y PulsBll
further imedicoest aithkdaas Shdrmmpvemxantmﬂ the pluaga rdda&r&iﬁoppar Wwitkein the chamber,
Iongltudlnal recess.,.bLn ee proximl recess
det ont s 168gses 1SR 425 T X GuERRR o oLt | s Pl SpEfomard mé iR

| ongi t udi sﬂ&bcerﬁ&@@lsarreﬂpeevtenﬁlﬁgtfuﬁme@cﬁ/eﬁlleﬁm‘ttheliﬂ&gepmtvﬁdl 164R6E86 kthet O
the proximal end .is larger than the second recess detent 142, which

i s | ar gerchambsr fHeakshidmg mevement of thegilyneenrpd and stoppericausehibik disipl apisap Af
130 i ncl L{ﬁ@ﬁ)cemgle%eﬁ% rm% &maﬂgé’?rp@leq’oxﬁﬁt%ﬁhﬂ%cew é'-ﬁaplﬁpgxdathe barbs

di stal portion having an outwardl aci ng barb ) e enbodi nent
shown, t hditke lagking olemonittovmon¢ guitvarsilinipwaedsitlee inBBlonsuriaheofiths hallovwppnngeon
of the Iq églng el ement. Wien the syringe is assenbl ed, the | ocking

el ement 1 is positioned in the longitudinal recess so that the barb
cont act s [D8d5]i nt er iTae stquuefr acpefofabiyhiateptalin demed of thamtopildsec pratxiahaakh as

o P ST S P AT o e 40

that the dIarabotRHt aftedialsRecH d3ttedrn@plasiiel dlatRneksl Bafal bitBeh SrtiQic M%egﬁfd
rod. [0042]In accordance wi th one enbodi nent, the |ocking el enent

conpr i se<coRbEaHgIEhrRY: or single 1eg. Other enbodinments, the |ocking
el ement r[BUM?' fur cal gk SpdcHR elnﬁ)ggm?ctnt ﬁl&%t@fp@?‘lﬁ% SIRAY %tgcihed :t:djn{hE 'gstaI

enbodi nents may al so 1 nclude a single barb tiple
ot her entsodpftmipdingertred |1@&gtahlowflnlttlhlerelauc«mngermnéhctmemy phagérmod atalstbd

or decr e%?o%g r Joqgcﬁ%ﬂep‘gocp% rdl{eglglnts 8‘(:18 & nP the nsii:r r(r)](? 18 nllos\;[eg an 1r11{j dtm§5 0,

t he hol | unger unger
152, 154 .didkncs D1ph umpeedmalaiirettéomp Tlnfs&elaase mnncnmmﬂ)eqbrcammy atpl’n@fectlng boss

e AR B ] B R i SR8

i nner di amBnely alb epeovidddss rRl11nE Sdparaibh SOB8 sthpAs Folihe YRALAGHOHEH 51

? which will be described further below.
[0047] Operation of the syringe assembly will now be described with specific reference
to Figs. 9-18. As described above, after a user removes the syringe assembly from the
package, the components of the syringe assembly would be as shown in Fig. 9. In this
position, the stopper and sealing element 145 are bottomed against the distal wall 117 of the
syringe. The proximal edge of the locking element 131 is engaged against the first recess
detent 140 and the barbs 133 of the locking element 130 are resting upon the first barb rest 151
of the first ramp 150 of the plunger rod.
10048] When a user applies initial proximal force to the plunger rod 108 as indicated by

the arrow in Fig. 10, the stopper 128 and sealing element 145 remain stationary while the



rod ranp, and the third ranp 154 on the distal end of the plunger rod
has an inner dianeter |arger than the second ranp. The first, second
and third ploieers+i18d ranps 150, 152, 154 provi de respertni/ushag/ohéasst ,
second and third longitudinally spaced barb rests 151, 153, 155.
[0044] As will be appreciated further below, during an aspiration
cycle to drawi ng nedi canent into the syjjnge with proxinal sliding
novenent, followed by expul sion of nmedicanment with distal sliding

movenent gfinddhodl 08NE/OvERH iaftidtiss ARREe m' fahi fnoilnﬁ] GRRABETheq

the barbs 1 to extend past the distal 19 on the plunger rod
t owar d t hdlemensl 3@ alse pemadus Séﬁﬂomn"e apHy premmqb P@ﬁéﬁﬂ iCpf QY towegamelnﬁ rtlge

of the p'ﬁg@%ﬁcesﬁ ﬁﬁcﬁi‘ltﬁlb f—Ig h&? oklMeal GRABREL: otf cﬁathﬂ'!gtcle{OHQE&gs the

nmovement unger per causes ortion of
t he | ocki mg1t$hefrﬂmtbatb013r3|td moup ﬁ‘ohnetha: ﬁmplsarb nest hiel df@hrgﬁﬂsUﬂmpdlSO tethe sscond

of the stpo he barbs of Jockin | ement to e outwardly
onar ds- (TS T B o teGseaagme st rin ety G TR Bt bo iR iRy Ay et
st opper itosp1&f gidalily Ynoubte€ i ellahiel 1162 6Bdle @funphiabdropl astic materi al
such as poIXetherne The seal.ing el enent, and/.or the peripheral

seal i ng sl@P#Hce” t hdt epmatipgypt Hhis w&aléic(sfnbeqhasepbﬁﬁ‘fhe&prﬁém mevemeriehthgs

t her nopl g8fidder ﬁJda&Iﬁ&'i%itéd b)ﬂfﬂh% WhBly ih HRDET, ca§§é§'¥h@%§1‘n§gerﬂaﬁ;}9ﬁ5 b@'ﬁﬂed with a
conbi nations thereof. [0046]1n another specific enbodi nment

st opper 1@31r¢dsansquntj@tbfﬂtyd aﬁﬁaltthealungﬁrtr%hamnsctvaﬂ therinfitiefing msalmel!ﬂigaeld theood
108 10 2 utthid o) Bk RN e RELE AL WIS LUPGR oLtk B0fn

t he stopper so opper rénmains*s oha the
rod i s noMédloaking allemmtt]imgndiﬂ'stpamgel d lo&mv@fagmherah tieh prentnabdhrecﬁhriﬁhe

mount ed 1R AP BEe S 1S RorlihuSiraan e oG ok Lasang

connecti Qﬁmﬁ@éZ Hﬁi/th@b&ﬁlﬂ@zﬁ eageovs 1dedtif@s icﬁ&iglagé witlethe epaedebsadt@f. t he
st opper fromthe 108, which will be described further

bel ow. [ d8%8 oper aﬁf@ﬁf‘ ngtﬂﬁ*e%lpgq gl wish @mwm qmou R Thed, rdise thegiser
wi th spegiphii& a'h‘?lfuﬁﬁﬁﬂzﬁﬁ hRe i @ Plu%gé'r‘c{‘od 163, Q§ﬁ19[ch@ﬁgy %Oa\ﬁ%w @FEN28he

user renoves the S%I’I nge assenb romth e pac a t he corrponents of
t he syri miengaswdny ysmmﬂddmb@tl@tsd disouse P hinkg ¢jstal :rcpimom mhﬂc ﬁm§tqpp@hl28

L 51 OPRGH Al S8 sSL SR, AR LRTELLA0h0R kel e B Shber,

wal | 117 'oCK enen
i s engageudd algﬁ:ﬂmr tddevrfhlli i chameBEﬁZd eﬂtsem pliddrr sotino¥es sb@bl}&nl&&ar@ilmal

the | ockipg el epent 130.are t|n u on first est 1 of
the 11 v siliatis Telasiaadnar b Tb R nte ot giveon vt e phEgsroC e
initial R:Ea@@ﬁhgmb pf‘cﬁirﬁzﬂ ctge hao Edd%%fn the Grsl BB cRScicndiab ai s@ébnﬁli'&:ess
arrow in Fig. he stog@b®¥}28 and sealing el enrent 145 remi

st ati onardgtehl %Ttwww 18 2l6SHOPA URPOB 8N e snd pyrb rest 153 of the

second ramp 152, Further, as the stopper 128 remains stationary while the locking element
130 moves in the proximal direction, the ramp [18 urges the barb 133 outward to the interior
surface 116 of the plunger rod.

[0051] Further distal movement of the plunger rod 108 causes the scaling element 145
to contact the distal wall of the barrel 117 until the fluid has been expelled from the barrel, as
shown in Fig. 13. At completion of this expelling cycle, the barb of the locking element 133
remain resting on the second barb rest 153 of the second ramp 152 and the proximal edge
continues to engage with the second recess detent 142,

[0052] Still with respect to a specific embodiment, after expulsion of fluid from the
syringe, the plunger rod 108 can be moved an initiating distance D1 in a proximal direction, as

shown by the arrow in Fig. 14. During this proximal movement, there is initial relative



pl unger rod 108 is noved an initiating distance DI in a proxim
direction. The | ocking elenent 130 al so remamins stationary as its
proxi mal eW§RMBIF+HddNt i nues to engage agai nst the firstPGTEEREBgeESENt
140. However, the proxi mal novenent of the plunger rod causes the
position of the barb 133 to nove fromthe first barb rest 151 of the
first ranp 150 to the second barb rest {453 of the second ranp 152.
This relative notion can be provided by a projecting boss 160
slidably meunicdbitveandoprhgdGdd 008 dndehdtotpeer2g; eslthal BO4Bhpdn 128 remains
operation of this specific enmbodi ment, further proximl_ novenent of
the pl ung®#tiongiy and &he plengeiodd OB ynovesinghs Rgringl dirggtion gausing fagrositiqn of the
syringe bgayg gh tIIcQo&ﬁl(%f@[Iéhrﬁﬁﬁ 199 Ty cdRh 18 deRNB YD rQSfé ]%:Lgi’tﬁe scr%Bltlc?fan'IphI%2

plunger rod has nove e initiating distance D1 an se

cont i nuestottiee thpdbgrbacssd dxoithe thirdrremp d &t Fisthgt prayieral modemertt of the phmeger rod
128, seal]j n I i I t t nger d 108
move ¢ ogel fapieh TRRemait st et of, SR cahaley 2l 1fe PhUBIT [ @

el ement h#%soadnd provéndldirc@rh wiiietfludl 5 desndntaahdsyringt, o ABistiited beFig. 15.

second r 152 and, t roxi mal edge 131 conti S to engage with
Che T ot Teatogualrs e RGO AR SEoH BN Ly 1 nge barr el wit h

t he desi ri@gsgamount Agfer fllidiigldrawhemo tayHESY, dBRPHoeEMEN of e pludbedbs 1 68 for
force to the pIunggn_nod 108, as indicated by the arrowin Fig. 12,
the pl undee lng of B ipidiated distngnDil rispliteindle derpenitieremeining i adixsd apsition
di recti ong ihikeee fs'?ﬂaﬂe%&%fneﬁﬁ%ﬂ%kﬂ tﬁ@ﬁ%{!ﬁglﬁé B it FRTRIS ithri]n the
stationary due to the relative novenent tween the stopper and the
pl unger ravanngl 164, s ddveorstiatahl Fig.old. Fagherhtbe pdckimgestenment] | Hbwewss ik thd aiska)
in the proximal di i I Ml I 130 v i he

i sta G et R R roh O RS URShE IR, ety BRET L BrtP Bage
131 to ndwekidg deméha3f casinglivio esse datwand toddf the ididrer Secan df the phsger rod
detent 14

. Th arhs of th ocki ng el ement. 133 renain on th econd
bar b restﬁisésglreb'f)ﬂan@e’aﬂ‘aqﬁhms"'i%lg.thﬁﬁtﬁ%wst% theprox maisier T3 hgoves
r ema! ns Staw I}@@_@Jomd\M&eks&ietelﬁmdmkwﬁr@I&eﬁr@rete&mcmves in the
proxi mal direction, the ranp 118 urges the barb 133 outward to the

interior [0 ace 1T8erstftarrartr i mavegentiof g plumser 1wer 08 casag the scaling
t | !
nmovenen eﬁefemctgi‘ ?45%{0%89@@ t%fﬁg%@@ﬁ?@ﬂﬁfﬁaééﬂ‘?l‘ﬁ&ﬁil It{éﬁfé&%; ﬁﬁ&ﬁ%&h %xgégéoofrom

contact t Istal wa arrel "117 unti een
expel | ed the amict, lre ilbairsted by Big. §holfithei userRittgmpts3o redse tho sptingeioo nthefwisddpply
expellin cl.e, the.barb of the |ockin nt, 133 maj.n r.estin
on”the oddBiE Dt bMEUBR fisiopd B iel b SOETE Yot e B TRL O B i
edge contli3fuesaih stadsrgagevhilk the glirecs odd0d moeeemdxidelle idr ah4ditiated distance D1
[0052] Still with respect to speci fig enmhodi ment, ter. e | si on of
Flurd T OHF e SR erre: Giyamer 2 g g 1t | fbyahinghe chamost 163
initiating #H pluAns fodlog Moves P RIppel I28GhH WEkindTISNAMBDhctpaSitiag Ok
in Fig. 14. During this proximl novement, thereis initial relative
WO 2008/ 1gksestapntsiusrrdass the distaine O thserlvigsnradh@8 phersbesaupipg the
108 and ;i i j

and the STongard Pityed Sl DAl of REvSleEARALAEIHE BIMENSOT 1 LaRGhdl
posi tionléE the barb on the | ocking elenent 133 to nove fromthe
second b cst 153 of the.segond ra 15 the third rb rest
155001 CREShira ¢ Angon g ian e pisR IR af of B e b et ffpne

r (r)]d 1|08 Qamﬁodﬂlmll&OSHﬁﬂireaQﬁ updieappli pipe bf 13r38i|,ma$ Gikd tﬂghﬁblvmﬁﬁwl t‘OdI}lI‘tﬁ ag&dthe
the plunger rod 1 in unison in a proximl directjon Ile flujd is
drawn i nPOEHOLYR 1??@@}065%5 iy tb%@%ffﬂéﬁ) @ Bypesify embpdingngs, hegipripe! ad

131 remaignssiePpet M iRQGRDoEERERGrd8d Blrfudhfbdhe frangible connection 164,

[0056] According to an embodiment of the invention, the locking element 130 is made
of sheet metal, and the stopper 128 is integrally formed of thermoplastic material. In a specific

embodiment, locking element 130 comprises a sheet of material consisting of a single leg. As



[ 0053] After fluid is drawn into the syringe, distal novenent of the
pl unger rod 108 for the length of the initiated distance Dl results
in the stop08B86IFenmi ning in a fixed position so t hakCHBEA/ (66651
rel ati ve novenent between the stopper 128 and the plunger rod 108

wi thin the channel 162, as denonstrated in Fig. 16. Further, the

| ocki ng el ement 130 noves in the distaljdirection with the plunger
rod 108 while the second distal ranp 120 exerts a force on the

| ocki ng ebtbemiide mictBion@y smbedimbnts Of 1fe Ve kigleticdt 1 IvasHaltd i ciufé &¥Fd &more
surface of the plunger rod 116. As the |ocking elenment 130 noves in
the di st ale8yirect | on, the proximl edge 131 noves fromthe second
recess defogsf) 142 tg &#Pl%cta&]tu{c@iafcﬁ%%h@%r%ﬁitb%&‘&cm{ﬂgg%bmﬁﬁ&@g dfShe
further distal novenment of "the plunger rod 108 causes the scaling

el ement 1#Bention pervidectsyringe aspenilly whedhl peoits srearighledese of diluenit ¢hioseniey the
fluid has e fr e . as: Ll ust Fig. . 17.
If the us%slrglegg ?eet)rlirg?éb%g’ tP éjgsmeat ISRZ%% gjﬁtgng&éjrlgpglltl%?e%t\i}mgélzgegg}éfoyé gla# orce
in the pramtamdhg asubstatcaomn bt occoheitytbdipigeving o celdddai aniduat of thpmeonslifBedand
| ocki ng el nt ,130. remai n. stati gnar whi | e the pl er.rod_108
roves. br GRPHEREpare piinge 2p oA piivsrice torcodae pb M Riined, 3hi yected
movenent ghodnberf 15¢ eRpMtitteBuditande mMiydReqiNdr LOSthwh thRifN {Aleme hadheiuted
162. As the pl.unger rod 108 noves past the stopper 128 and | ocki ng

el enent 18h¢ dissection of thegiieron pRon IR eRGodMSRiE e 3BLE dssgmblyds past

t he di st en : r h j arb
133 to era%lztid&a&tc%%g (ih%{btla%dirhgtre p%/l\lk\;!tIrirllglglol]p eteﬁoéljsglglr(erg %ﬁ%mggﬁé@%ﬁ%ﬁéﬁ%?unger
rod 108 imovemenpeirtheplung? rod B8 e dspehongndicastiFn tp. th Sspiratieg @regtiomed frer
end of t 3 i frangi. bl [ 4 L
breaks uponTiaRs Eaeas v et ARG 67 NIGEIciA0 Hifaly Rgsaving
after thenghamngearo pedeh asiab@aevenanc&ttle stappdn @viad the lprakAal end of the Gifinge
enbodi nent s, . the proxi nal .end of the. stopper 128 includes boss. nember
760 i nel TR PR (B et R g ROV BRsP AL Ra SIGE R et
enbodi merposy] the Rewesdick dioudhbst thRGKdcRLa8heEBhe ddodisekEdeefin Sheet
metal, and the stopper 128 is integrallﬁqformed of thernoplastic

mat er i al .CMUSdENEEeCIoNP O BREFFEIIPEIICTLY” 98 kingnodspat meae tha Aprrtiselar o
sheet of rd ONShSHal R R ki i - i iment i
2008/ 1546%%%1’%%%%%08/ 0666%1?12a°§?%é?9\%s§%!’&rrigﬁf oot with the ermbodiment i
t he | ockiingudddematicast 8ae eralyodahend of thelinmgatienaol hos, thozmwetieggss of 1O Pijases

}[Nihlel be A ﬁciiﬁaBfedorfrﬁcﬁg]eﬁlﬂgdi&%ﬁﬁgQ%nnc%rtgl%se%lrbio fn%e(r)lﬂx;” ‘%Tgr?edei:m%ﬁ%n%n?‘f or “in
an embodiment” in various places throughout this specification are not necessarily referring to
the same embodiment of the invention, Furthermore, the particular features, structures,
materials, or characteristics may be combined in any suitable manner in one or more
embodiments.

[0059] Although the inventjon herein has been described with reference to particular
embodiments, it 1s to be understood that these embodiments are merely illustrative of the
principles and applications of the present invention. It will be apparent to those skilled in the
art that various modifications and variations can be made to the method and apparatus of the
present invention without departing from the spirit and scope of the invention. Thus, it is

intended that the present invention include modifications and variations that are within the

scope of the appended claims and their equivalents.



i nvention provide a syringe assenbly which permts a variable dose of
di luent, chosen by the user at the tinme of use, to be drawn into the
syringe, dispensing the diluent into a vial containing a substance to
be reconstituted, drawing a sel ected ggount of the reconstituted
subst ance back into the syringe and then delivering the contents of
the syringe. The sel ected anmount of the reconstituted substance may
be equal or legs than the full volume reconstituted at the discretion
of the user. I'H or nore enbodi nents, the syringe assenbly is
automatical ly disapu@gyﬁﬁg@gmkmgﬂbhﬂ@ﬁpﬁﬁhgption stroke by reversing
the direction of the, MOVGHERLNQh diadPl-ANGRE WAL AV OR d@sdleSpensi ng
direction to the aspirati ﬁg ITec hgrﬁ;’eA {uelret]iiﬁ 1§ ﬂh%‘:t']'no pltroke of
t he syringe pIungeer ?F% H§$k=?8 ) aCHe§; 0 activate the

di sabl i ng nmechani smpreXisdve “BQﬁhﬂ”#ﬂﬁ@HLH?{Blnﬁh% $t8bpEf!  owar d
the proximal end of hawingypessgacway itheretlmenghyn i epminttpicdre st opper
from bei ng renoved ajng withvaid ¢lgnbeyse of the syringe.

[ 0058] Ref erence t hjquoheMt Holllosy fREGEF Fe@hivRgtoproeneapaRbdment ,

"certain enbodiment ., sone B ARG RCERPAGHIRND S Alsraldfh GiRAT TNt ”
means that a partlctta.sgr ecﬂt]gré i ructur.e, At erial . or
chaiacteristic descAiBaEndo %‘Hﬁé’ ??%‘?ﬂ&dth t he enbodi nent is
included in at | edstopp@ &nbedlisfishenep!ithe piHgehtPenthemiorper he
appear ances of the pirladieg ssadtingselenenohaviog anpereplerblogirfemet s, " "in
certain enbodi ment s forming so9eal eqthogiidenide aurfideofahe dahel]iament * in
oferring o the sand ohEUaeRREGE pHEdhidan BOF MeEsclTREERS 1Y,
particul ar featur es, esn‘t%f’h(g (lffmg@:?a P rﬁ%lll@,/. ggbmﬁglrlgéllﬁ%rl I::q?aﬁfc,s may be
Gorbi ned i n any sul PABIR AR ISRIHIBACGrSSCI RS G HEHE 0

[ 0059] Al t hough t he ramphdispasedenithe distalpesrioned the gidinaly ef er ence
to particul ar enbodievess and incliredtomtverdiydeastistatidirbetion heda

embodi nents are ner ghitality &ShicRimvPretess Hetepts; aadpl es and

applications of t?q?%?ﬁaéilfgggﬁgggaﬁg% ré“kihﬂalﬁﬁurﬂﬂﬂﬂfa%mfr Lo those

skilled in the ar US Lons, and varlall ons can be
mde Co the mthod Bt g@aﬂagali fdl%fﬁgpglﬁ@g@mlﬂgcﬁm At hout
departing from the Esiig padhdbe tepiangelehent pradtioneshn B0t s

i ntended that the pg#uédmal irewasstsoothait ribe dxheb rasgitddts dbhé onteriand
variations that areswifids of tifeeplangperad atithehappedided edicaicum-and their
equival ents. 13 O gicfSihic groRimilcl8s @segibl y conmprising: a barrel
chanber Tor 1t al Niscap SR o tEs AR the ARLARYMPIAGRATE 0 00 ©
O o oL Hetd kit (s AR s pRanee®s Sor) o
communi cation wi t h &af thecdistabperticaroidhe hepktieg slseyrisles igahber od

havi ng a proxi mal epldralily opemngi stalnweediheadisialt poitam siinhace, and a
distal lip on the diggkilp gk cnbkardd Yo88Fds 0E inRrdr GRPRAEeat the
distal end of the planggikad ol BGEORAST sAARE UGS RFThE "I

el enent having a perlP a sal d inside

a or,m _ng. a_.seal ]
surface of the bar rléﬂ‘,lgswdafmﬁ%?%‘?ﬁﬂ&ﬁlpé?g R SHS0F BOVERISY from t he
seal i ng el enent andoflewiadny distalrididing mmaenat o dhe phinggrsed a di st al
portion, the |ongi tam stapperecitlsin thachadbagcasps tredlart 1o eftendnps

di sposed on the di siak te'disah1f of hhelakéuidahd tesass thed
inclined outwardly in a distal direction and a plurali ttﬁﬁ'l%‘ pr oxi mal

recess detents; andngideceriasg ofltleerpairel. REFFHUNG Hﬁi}%m ortion
havi ng a proxi mal edgecaedt af ticsplangporad withhigopery tashe ghawr di v
facing barb, the | agki ng el ement positioned in the |ongitudinal
recess so that the barb contacts the interior surface of the plunger
rod and the proximal edge contacts the proximal recess & ent,



wherein the plurality of ranp s and the plurality o f proximl recess
detents on the |ongitudinal recess cooperate so that the distal
portion of the locking elenment rides up the plurality of ranps to
nove the distal portion of the Iocklnq el enent outwardly towards the
interior surface of the plunger rod durlng di stal sliding novenent of
t he plunger rod and stopper and proximal sliding novenment followed by
di stal sliding novenent of t he pIunger rod and stopper within the

chanber causes the b extend n, the .pl unger
rod and toward the % ngﬁ f‘%f’c?glbg % bf‘r%ter Q&fﬁ?‘ﬂﬁlgurther
proxi mal rmvem::ntO %"f BhgEer 1ed el BRIDOPIRECEREfber . 14

2. The syringe agsmpbbpnxpﬂemeaﬁanymthwfzrem@snntt eldigtudindmecass t he
hol I ow pl unger rodthesiopges a plurality plunger rod ranps

complementary o bg;g ggﬁan@@aégaﬁ Hl?'@ﬂ'eﬁeﬂﬁi pal, h&f&ﬁﬁ%%cgm){st opper .
(i niéoawalbm +ra %ﬁ ué}; &spraéflaﬁ{y LECESS oy

conprises first
second and t hi r dIFiERES Bi§tt $EoRd gt é]an%@c@%s“@f lopggudingdper  and

first, second anteaehs od the stepeer aud firstirpesondhandthintphmnged rodnps
providing first, ragpQnlle phihgehiddrahgngirbuitlinglitst, seaaddnbidiibdr est s.

4. The syringe aﬁﬁﬁmdmg %I%‘,{c@ulgc, rt\!gﬂ@rel n the stopper is slidably
attached to the di f%en H?Eﬁi&%ﬁdto al Low initial

rel ative movenent D HFAS5 ?’&Eé% Nh FVhsTes g %I?Peé'ésthat t he
stopper renmains Sicablpatirghahionherisipl enty @M}eddullgernﬁw«éﬂ sdlow
initiating di stanggal relatiys oxiveaierdihatetenthe gausgargradhandands on t he
| ocking el ement &topper eof tham thbesthi péﬁ ré@abins etioharyt Rehegeelnd barb
rest. 5. The Nlﬁlb@E?oé§§‘§ﬁ@41é’d$11 RIS diMRRICLD of ki Pr oX1 el
with a desired a 1ré'r,§§{ dﬁ nﬁﬁg%dr “ﬁ'ﬁ %F {eéil%eslg&gl OV‘? cI al m
5, wherein dista "c‘)“lb ’ieﬁ"etoplilﬁngﬁé?ll ﬂhﬁ“&r t he syringe
barrel has been f|5IlelteS}ﬁfslget&ssemblymt@lnnpgemlme&xmfmhgrpmm—f| xed
posi tion so thatmaheigehtent ef did Iﬂana@vx@almhq@@ﬂm&gﬁnbh%aﬁr‘epﬂper and
the plunger rod Wﬂﬁb&%ﬁﬁ‘ﬁ Qﬁi&tgﬁaﬁﬁlﬁg\&%ﬁito the Second barb rest
and the proxi nal fg[ﬁ ﬁ n ﬁ g%ag t he second
proxi mal recess dé }e WHIES 35 §28 g %]n'*ffy ¢ g‘?lph‘a‘ nal
recess of the stHBPER Tﬁ?@ 196R E0h3; %fsThPéMEﬁ&ebﬁﬁe lasheegfiliag f ace of
t he plunger rod.resultyin The stppiengemagsegtihya Gked [paisii®) satibaei n
further distal nheemintrebiivieheopbuegerbarades alisesiopper s@dl 110 cont act
the distal wall (finéferdiénRingibelarbd EHHIQ:eh%Sth ‘%@Eblﬁi(ﬂa?rlbl ed from

the barrel.
plunger rod is ebl@ﬁaﬂﬁléﬁgﬁnﬁs%ég d‘%’yﬁl%nlg’é DPF% llgg’gg%glﬁb}ﬁ rection
during which t hgﬁ‘é b?%m?dnplqué’f‘m % 9% eRhVariee SEEQRL AR O | unger
rod and the stophelowgtidingl reresssaldpgstopmmairges dredrirbs krwyardnd

causi ng t he bar iibe arteribe shdaké nﬁﬂml;duaaer tcal.nove fromthe second barb

rest tothe thi rd7gqu w&ﬁ%e asselﬁbl I%Mﬁ'ﬁngﬁme%é‘ii hlxéresrﬂ'nglvg" '8
of the seal andﬁg‘h‘ g (’f @gﬂéﬁ 5]%?%3?(15’% F‘?lfé)’tﬂ??a ﬁ\ee fluid
barrel unt uid has een expelled Trom

is drawn into tKgS%d
the barr(.]

8. The syringe assembly of claim 7, wherein the plunger
rod is moved an initiating distance in a proximal direction
during which there 1s initial relative movement between the
plunger rod and the stopper so that the stopper remains sta-
tionary and causing the barbs on the locking clement to move
from the second barhb rest to the third barb rest.

9. The syninge assembly of claim 8, wherein further proxi-
mal movement of the plunger rod causes movement of the
seal and the plunger rod in a proximal direction while fluid is
drawn into the syringe.




15 10. The syringe assenbly of claim9, wherein distal novenent of
the plunger rod after drawing fluid into the syringe results in the
stopper remaining in a fixed position so that there is relative
nmovenent between the stopper and the pkunger rod causing the barbs to
advance to the third barb rest and the proxi mal edge of the | ocking
el ement to engage the third proximal recess detent while the third
ranp on the |ongitudinal recess of the stopper urges the barbs
outwardly toward the interior surface of the plunger rod. 11. The
syringe assenbly qf Tdieayink@ asviabBi of dlaint Bewhei«nalistanverent of the

I d . o 5 b I
lni i e 11 ur o Rk b PR P o e i B Bt ek n

een’ e om. t:-hekar :
el ement is ur ge‘iﬂ"sﬁﬁ%t‘n ﬁF%,Sﬁgfg}eéjrgllnla%nlg% lphae%{%fsg%eqw%g and causi ng
the barbs to eniggfe 18 HE!AHEe PIQYEIRY | bgperRetlsaroare g1a1d1 ki ng the
pl unger rod in ploegbardetausingithe baths T@y’t‘ﬂ!‘/ﬂ@@ tadbeird bab ek m 11,
wherei n the proxidiie prskiohl tie: of tppeckimsbletesi do fgngt Hie
connection thatthhfdfﬁh%cmﬁme@am et eritf thhe eirdetaniprozetliieo t he
er

Elgfm-?-ﬁ; gsgi ﬁ;gloggglggéﬁll ?é;%%é lorff?ﬁie ip\%ﬁﬁfbés(iﬁg%%rﬁﬁoﬁ%ragf rel.

aim e proximal "end of the
st opper i ncl ude9%5d ?réﬁﬁ_répr SHASER t&etﬂi@é&alf?&’bl e.connecti on.
14. The syringe asksehe yyongelassemblyneéradaim (e Whetneihdudhehent is
made of sheet nags@l movenidnt oFike pimicopsodisaesThilye gfal td admbagt wher ei n
the stopper is ﬂlgtcﬁglrdf‘ |41 bt vnfieii®Phas hixe boad expétled  16.
The syringe assling %e%[{g%z ]%,g%%mﬁé%hﬂn&gqshﬂ@ﬂ } tﬁle%T:ﬁf’?f The

conprises a she £ ngle
g%af?s ehef e%l]i);rrprises a

syringe assenbl§p 6f the d)lppger Wﬁ]e‘ri’%:l ?i‘“lt]ﬁggﬁ
single leg and iatdriazewphofithabagahend lockang e phinggs red §n i v
conprising: a bsrrdl including a cylindrical side wall having an
s e punface o 0 gderer b EREALPLAGLLSH e e
Bassageway t her‘@f‘ﬁ%@léﬂ ilﬁ SIYRRG ll&%ﬂﬁﬁ%ﬂ?" q}‘%h%ﬁ %ihcgpgwgﬁgnber ©an
el ongat e hol | ovPigREMBEPN ABRLIFRHA! %““ﬁﬂ”ﬁﬁf Feip e Iéﬁ‘“&ﬁ‘é'r? i stal
end, an interi arfteruhe pdengarrdddadibsealockes igttheharglst al end of said
plunger rod; 13. The syringe assembly of claim 12, wherein the proxi-
mal end of the stopper includes boss member including the
frangible connection.
14. The syringe assembly of claim 1 wherein the locking
clement is made of sheet metal.
15. The syringe assembly of claim 1 wherein the stopperis
intcgrally formed of thermoplastic matetial.
16. The syringe assembly of claim 1, wherein the Jocking
clement comprises a sheet of material consisting of a single
leg.
17. The syringe assembly of claim 1, whercin the locking
element comprises a single leg and a free proximal edge.
18. A syringe assembly comprising:
a barrel including a cylindrical side wall baving an inside
surface defining a chamber for retaining fluid, an open
! proximal end and a distal end including a distal \ivall
having a passageway therethrough in fluid communica-
tion with said chamber;
an clongate hollow plunger rod having a proximal end. an
open distal end, an iiterior surface, and a distal lip at the
distal end of said plunger rod,;



16 a, stopper at the distal end of the plunger rod, the stopper
including a sealing elenent having a peripheral surface formng a
seal with said inside surface of the barrel, and a projection
extending proximally fromthe sealingqgl enent and formng a

| ongi tudi nal recess; nmeans for |ocking the plunger rod to the barrel
to prevent relative novenent of the plunger rod with respect to the
barrel after the pl unger rod has been noved proximally and then

distally for at |easl aneacyel SieANdaTRARS. Rﬁ d“QhéE'i%b@Pk' g

el emrent in a dist |onr

exerting a force on lflﬁ rsf‘é’le“ GFESLFF%?J%”?% gq; “«]:\ tl&
within the hol | ow pliomging # serlivwithssid ltlﬁéedusfﬁaw Bl pf
| ocking el ement out vapiijgcticanextanding proxanaldy Tieun tlae seading ¢le- pI unger
rod, said means for eyt idlﬂallaaealqbnqzt@diﬁﬁerécedsz :sposed on the distal

o O e oL ke gg%j@ (gl&l Yoo hoib I 8aARP #éoem

conpri si ng:
i nsi de surface defi AERGIVE LaAvrHIeRt L‘ePé’ilﬁeﬁF erﬂlﬁeap ﬁo
proxi mal end and a diastedlafiendhe plamger rag ajb@qlhmomdmrwaai

passageway ther et hr cughhin distallg iopmlrﬂunslama orlevidhl sai d chanb_er ;o an
el ongat e ol | ow pl unger o oo hawiig @d;@ﬁ@éfeﬁﬁém@quém di stal

e o S LRI e e e
stopper includi ng a &#al pagia @Hﬂd@cmggﬁkgnan withay ey ce

formng a seal w thIsdiotv iphegir =l fraoevef t]ta]élqtrérp@ﬁlonatnﬂﬂa?

proj ection extendi ndogkiaxiet@héit dlft@ﬁldlb@oﬁ*ﬁﬁiﬂhﬁ@ﬂﬁk@ﬁﬁﬁfa%\df f or mi ng

a longi tudinal recesg, lhﬁ@ér Ao s galﬁja ?6@5116@ StheNodkHigt al

Phe T onat't uti mal 1 eldgREshags? ‘i“ ﬁg ok e 808 T RO ML o

proxi mal portion hay¥ @e%sbr oxi mal edge and a distal portion having

an outwardly faci nd@.pgobntingd ha,ehﬂdymngqﬁﬁmngnt positioned in the

ongi tudi nal recessbgfﬁ!e]tlﬁeh g latRlicPaEs 0k DRl e o e

|sposed

et aes" 5275t SUEAEE deRpiT: L i TR Bl v < of
portion of the |ockipigxighalnemd aodtawdrsdalyendweeludingha distabmadl surface
of the plunger rod amdnigh@passwglcmk/ tecigehrotigh e flued komgnetieaent
retains the | ockingq p@ﬁﬂtbdﬁ@cgguﬁgg wher ei n pI’OXI mal sliding

novenent fol |l owed f I r..rod and
stopper within theat?}y §1n§ t?l giol“dt’ﬂﬁﬁegw(gm 1{1% ﬁlﬁaygg(? Phe distal
'ipon the plunger PBANARTILSHRAR HirEC ﬁgi ee. SRS DR Bidpar r el |
preventing further I@mﬂéh@&d obsaididupgernigdi rod with respect to the
chanber. 20. Thestsppemgetirsdistddlapdadf thizgplmd&; rashdreestoppére
assembly conprises Gh¢1agid §E@Ahﬂ‘ﬁ@l@ﬁm@iﬂﬁa&ﬁ%@?pé&%@f%s@iﬁéehe

| ongi t udi nal I‘ECESSggHJqH Séa)fl‘“l.lﬂgg,l]?ﬁ%q L‘i{ Jage fé‘? ake al I ow

the plunger rod to r t wo
cycles to permt asﬁlﬂrﬁiq\lfgr‘?la‘ﬁ‘g ng?)gﬁlég y ﬁ‘pmhlefsieg 1g Csyringe
barrel . 21. The sientagd lasssimhd jongitudingl feeos, Wk ped peaci st opper
is connected to thedmtallmgmpsrcuﬁa tigtad phriamyefihe longitetinarecsss t hat
when the point of tpgdlfiskind sedcpiediteits @ndRdedgiiEinal hecsgbanber ,
application of proxijal force to the plunger rod causes the frangl bl e
connection to break.
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a locking element including a proximal portion having a
proximal edge and a distal portion having an outwardly
facing point, the locking element positioned in the lon-
gitudinal recess so that the distal ramps and the detents
on the longitudinal recess cooperate so the distal portion
of the locking element rides up at least the first distal
ramp to move the distal portion of the locking element
outwardly towards the interior surface of the plungerrod
and the proximal edge of the locking element retains the
locking element in place, wherein proximal sliding
movement followed by distal sliding movement of the
plunger rod and stopper within the chamber causes the
point to extend past the distal lip on the plunger rod and
toward the inside surface of the barrel, preventing fur-
ther movement of the plunger rod with respect to the
chamber.

20. The syringe assembly of claim 19, wherein the assem-
bly comprises three distal ramps and three detents on the
longitudinal recess and the syringe assembly is operative to
allow the plunger rod to be moved proximally and then dis-
tally for two cycles to permit aspiration and expulsion of fluid
from the syringe barrel.

21. The syringe assembly of claim 20, wherein the stopper
is connected 1o the plunger rod by a frangible connection so
that when the point of the locking element is engaged with the
chamber, application of proximal [orce to the plunger rod
causes the frangible connection to break.



