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POSI TI VE DI SPLACEMENT FLUSH SYRI NGE BACKGROUND OF THE

I NVENTI ON The present invention relates to syringe
wessenki7es and particularly to syringe assenbPCeaSE@6/000096

use in flush procedures, for vascul ar access devices

There. b EOSI BRI AT RlERIdEh b ORLSR AR 0 °°°

peri pheral catheters and central venous cat heters. | f
not properly maintained, VAD s can becone occluded. To
ensure VAD SBAC&(GR&UMD@EHIHE&NUF@EFIQN becorre

uded .st apdard tof ractice ha beea eve]‘]m{[) ﬁ .
RS SR iR RER R Si” Eides ot Bt 00 BT SHRRE o, yringe
assembE@THPENeNn !ﬂ@& foo@sddr@s & vasdulaslocdRE ae|dey & An°sh.| ushi ng
a catheter. VAD standards_of practice usually

ALS ORIt upeberppuly dseriqser Thereeee BYq smerarclistifiations

.0 f
of VAIP'S %&%ﬁﬁa}] |C§ aﬁé{ ‘é%xﬂ ell gfeﬂg’ﬁ hqulgt Flgnlg S)S%glgﬂfntafgxrtamed
VAD’s manént:mnaloonhnﬂedt I'EU’IensIHﬁeE Wis m‘é ﬁshéq&olﬁérlys And do not become

occludeBr chﬁxfgag{qe%ﬁ :Ipysap{lges %232. egﬁn nﬂ%ga%eggtg%/ g%galscg;dgrau gleanmg
procedu®é RIHAST Bt Rihly RIFEY&ND ab Qrﬂ?@ip gﬁ)c&ﬁ{rgﬂ' ﬂﬁghlfi‘é‘g catheter
mnimze the risk of blood stréam i nfections. sh
b’A&: sidudagds oﬁgmcnee dsuafly rrecrwnmwdeﬁusimplroaechmm lse pérfonned after
l.ush s Iutlon

catheter iR DR B eI ool *RERRAA TEEOrebpingrsopeblood

samphng)/ﬁ@nsﬂﬁsﬁﬂsu&i’d B&letier A Muditbn2 MIUB too b RS ETdh MPoures is to
the specific type of catheter. Flush solution vol unes

confirmp gathesh patene AR Ere RersEPAGHHHEH Bogure dhe rogptlote rdsng dose
r |

admlms@ra{}&h %?ééje%tr@&féﬁlﬁhsﬁogg% 0 aﬁfi n‘rilmlﬁ'xg Eﬁ?&nlllgl %ftlﬂ&%d Sftafh IRFCC'EIOHS

Flush pﬂaeéduues requitediffichemt aypyes tusd drheurdteo Mlwshrsotutioys. USkchmiot commonly

scri.be the fluid that is _dra back jnto
used IuGESHHOR HF Lelng o4 GE enﬂpaé%%%utwrh Tk 9198 T splggion and

amount "R3B, d&lehdilg fontihd sﬁémﬁ@{jé‘% J?1 Qe P Fﬁgh%hﬁf&nt%%né‘s%gt\geen 5

cause the Catheter to | ude. To ensure that ref
and 10nglcesmpst copusen butfdanstngsrivee due 88mé ublyesls pracedures also requlre that

u t t.he.end, of hefuhsol ion .
care be et Ja <t Blagde S P Ar B o BEB U R e @ffppnethe term
commoiflly W@ o Vtisb:@be kiad Pl tHah §s ld¥awd bask ifo e MA@ after a flush
delivering the last 0.5m of flush solution di sconnect

procedur eThg ganaera is ﬂ@mheﬁéﬂmx fluidsentags teathqy solsiophaticpyld cause the

catheterEt: t&g[u(feecﬁg'@%%e%hp%egf\\}gn ‘;f%o? o\é&rp[ﬂ?l?lél - Steld @r % %%?st two
techmqussr 1¥ htub gpdasfettie erISh sbheioh. \delivérpethe afser matmalﬁs presseenon the

nt ai ni ng VAD, tubjng set th clapp .an y
syringe m(bﬁ sfrping &&EVoﬁn@eﬂr\?ﬁﬂ Whelfedstysting é‘hﬁ%ﬁt Pypieof flush

solut10n°<fhséo¥necﬁ‘%f1é %ﬁn% gﬁlgﬁfh@q PYoRidk g ?Wthﬂgs Hther technique

pre-slit septu are ovvnlntear
maintaigsoppsitivewsessure on the fluid in the VAD to prevent reflux of ﬂuld and blood.

For flush procedures, the 1.V. line refers to a system containing a VAD, tubing set
with clamp and may terminate with a port or valve. The most common types of LV. ports are
covered by pierceable septums or pre-slit septums and are known in the art and sometimes
referred to as “PRN” from the Latin pro re nata meaning “as the need arises”. The septum is
preferably made of rubber or another elastomeric material, which permits insertion of a sharp
needle cannula in order to infuse fluids or to withdraw fluids from the catheter. Upon

withdrawal of the needle cannula the septum seals itself. Ports having pre-slit septums are
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referred to as "PRN' fromthe Latin pro re nata
nmeani ng "as the need arises". The septumis preferably
worow/00d171 ubber or anot her el astoneric mat eri aPCTWISR@B/000096
permts insertion of a sharp needl e cannula i n order
nfuse flui.ds.or to mn ds fromth . .
used wifi o il alygh e Ber G P bR e G Thsesvringe tp
or the bﬁﬁ:@%&%ﬂihﬁa%}hic}i fswehdlly StRch& @%deﬁﬁgé)ﬁﬁ p&htly pEasd t}ﬁr@ugh the pre-
areused with blunt cannula or frusto-conically
slit septymrdp esfablish thfid gomypyiniagiomar r eI The syringe tip or the
u canny 0 [ )
P{/ O&Iv%sr ano %ﬁ&ﬁ@ Pﬁ%gbﬁ}?yf éc%égs?{lév?ccegtglgtt %or%s taﬁgt?‘)[eqhﬂgg needle
having Esﬁaﬁi}b tip, Seﬁre faJ:tWatbdiﬁ}ﬂﬂlﬁH I’ﬂ'usa)t-¢di’1libally‘s’haped|ti\p€tﬁ a @ﬁﬂgé‘lbdin el to allow
pe .of termnal_ LV. access device that does not
fluid Corﬁéalml?aéwa beegndhe iyenry of the avmepiapd thy eatheter  Hhesg V&’;Yes may
con‘cauntsF‘Fct[ureLi%t 8eRRRKE Muly ﬁ%&aaoﬁgl %é BoRparfim&yih REE AL {o&he ERheter,
al 'ow fl UI co ni cati on ween the 1 nterior of h
and aregyfieirad) @ mntie biteasqmisttiveatisplabhmset wediveze Sudhy \cab\rctlaltacught in U.S.

paent Ry SEDEREIRT] PR aiDlormei el e Sl Vo g9 grercome the

reflux EREQT Hb§dthk OdibddbnhB&icA bf &S sRaflet iy &rdimRLRC §OBNG port or valve.
val ves. Such a valve is taught in U S. Patent No.

Unfortugatzhs tgs peitiverdisplacomenti vidvescwaisntot\dgsizagd vig rcempensate for the
\'% \ r .
worst—c%sl%s %é‘lﬁl% ds[téngeQ lgc%ge rreitﬂﬂg o t@\meﬂxus?rg%eg?&) %‘1}9{1% %ygmﬁ(e) ra%ssembly

contamﬁhg avial asmddief stspper ahe btgppdrhie oﬁﬂﬁd:dmpt%sdd Shlea Gedoridcts the distal
al ves were not_ designed tq coppensate for

he
end of %r%ﬂ%ﬁ‘a@@‘r@ﬁ ithfgeeaPlsppR Ff thrdtiedaprresdugs. I Psgiselgses the
pressurea oh rtﬁéjhehg&aéﬂe?ytﬁé %%h %8&@161?4 % &&R}‘é@dnfﬂégccﬁ‘lgaressed sto opper may

l'ast omer Fc stopper, the stopper is often conpresse
expand \bhéntm its mnmahmtzs dratveng iflsicabackridtoahe chtbetsy r Thigdludd is referred to

€ CO on,.of t ush procedure., lf the er
s syrifgg SHDBE ¢ f?efg@a%e Eﬁ ihgn% Faxpeipliqs, &reFy fefizned to
accurat89ldelive® RfedicutidRs. | YRIdBnal §8inEe ANeRBHEss E@% VAHYus suppliers
expand back to its normal size drawi ng flui ack into

may apppes s@iltrebetr canTyiry fignifiepntly inefeuny el p@ﬁora“@ans;y respeseally stopper
1nduceds l;e?l%QerBécggéJ d%[% ga?ﬁetéfxls 1I¥e?%8e%x&)nﬁl psa¥18ﬁtn 91[% L?s%issegg?mbfe Jee the

re desi accu rate ver ne I ONns.

reflux Whad itt d)(ﬂﬁl&l argly theRgereasaRoD kakeSc@mpmd ecliddy tvadddpess a potential
suppliers nay appear sinlar but can vary
problen; gnificantly in terms of perf ormance especially

955%9%%61{] AR E@ﬁd}yénd Sﬁoﬁ £ ikRicBE Lefiud %vould not be an

Inserted into t pati ent”the users cannot see
issue iff & lsers \whestic the po:unse ardsurb dhushing eechanques deaclardaed herelnabove

.cor ns.,to address a .potent.i. aI
overy HESRdBER RN 6rv o et e eSS PGS e RBRp R eumstance and
patient icBAUEES vaBS kiaxitwanl¥ witin BBe Bspi®P Witk Aldl epehdre when one
practice theﬁﬁ‘om tive pressure flushing techniques

considegfeasheti dsead thps shat@@e@lres/@newetfpmed SIMély a$ Clisipean mmare Asa
result, gggﬁ\égt{e fre@gﬁtl n%i‘P ?rdoeglnl\%gurl‘gl/ eg\:]?/rgtglgnl ed, Iq la&l‘a V‘hfoglﬁl ?%geignal time,
declottin®@ SpidsatensBial b Gatho@rLy@Nnew RocskieRs A @lace new catheters. All of
these interventions come at a cost to the healthcare system and its patients. It is desirable to
have syringe assemblies that are designed for flush procedures to enhance best clinical
practice. Specifically, syringe assemblies that are configured to automatically minimize or
eliminate reflux without depending entirely on user technique. Further, the prior art focuses

on syringe assemblies designed to deliver medications and not syringe assemblies that
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consi ders other areas that flush procedures are

perfornmed such as clinics and hone care. As a result,
wOADe/s4Eme frequently occluded resulting in tkeTnsews/000096

for additional professional tinme, declotting drugs,

renpval of catheters and new cedures taq place new
antoma ity gtoyide afdtoogel shallcam il Sl it NeliBahan 48 L Yodpe at the
complefich §f1Be figg frbenge. system and its patients. It is
desirabl e to have syringe assenblies that are designed
Tlrelorq dherpr isc 8dueess fero aenivanlee stieight dpivwsirdakutomatic, easy-to-
ct. 1§ 1.cal ' S €St hat e .
manufa B Ee BT SRk ol IBE FGETR Fipy B 806 inco dhe
catheterr éfitingx and talfiet thel ol diragederd haeloyc@redusesn itfecdbimguwaded flush
Further, the prior .art focuses _on syringe assenblies .
procoduifa (o RIGHEY Bt iRTEFSSH dPRRY s & Oh RETARIE BiFmagely releasing the

compreBpREIBRle! S B ML fldvinghe X A A0dh oY) 1EBefore it is
anmount of flush solution In the LV. Tine at the

clampedt ovy| eavseoreflok afhigopd ustie the aetheter.ethud heredfsongethehdwaecd sf VAD

occlusich need for a sinple, straight forward, automati c,
éasy-tomanuf acture syringe assenbly which hel ps reduce

or elimnate reflux of blood into the catheter during

and after the flush procedure has occurred even if

recomrended f| ushUNIYARY QF TEIhEYGERTION: not

precisely foll owed. For exanple, prematurely: rel easing

t he conpressive force on the plunger and/or renoving
Theepsyomit fipenfisroin ditetddMo d syrmgbateudly foriuse ¢h Anpie dppitytions.
cause r flﬂx of blood into the catheter, .

t hus
The syringe assesitly et Sreaiurde RpVigRsn afieaplopesitaiguppigecarent gk flush
solution! SRYENEI L IOGHHK Ea?sed'gen'sﬂyﬁiﬂtffaﬁy dﬁﬁvegédl' 6088 LR/ iﬁ éhe syringe

syringe assenbly for use in ush applications. " T
barrel thsgughribe appdisetidl 9f dnassldgianat distaBy-dareged firdepmnided by the stopper.

ddi ti onal positive displace t of flush. solutjon .
A7k’ SRBks RORIoL bR DS dlaw i bV M) e el with an
inside s@i€hdemRIiatheld SHNibRe fedétdining Muld) %11_5)?_615 PESIAAN &Rl and a distal end
through the application of an additional

including; 3t ¢iptal, wall sdthe@ fipr exteprhing i deallpthernbort bpyieg . a passageway
] T | v.i b LNg:
e ENGLOA8R QTR Vb WL, DR I8 g e

body pcatigth aavieg of }lnbxframl_aénﬂ% ﬁg(} fal <fui'lstd£j ead islopﬁﬂli?ﬁo_xjkhﬂﬁbppﬁi ds slidably
.. a distal end including a_dista with atip _ .

positiong g s PREEPIGNY Widh reriBrin avTacy o el utelvine fuid out

of the clkﬁﬂflfe?t)? NG eh dﬁth@bt@gﬁ&%ﬁb&@ttgggaﬂ%ﬂ Hnb I%ﬁ)n%&t@%gﬁoan of the

pl unger including an el ongate y portion havin
plunger gkisrisnaitwerddy framdthe ogérs prixirealdenil of phreohertd d Thé\phingppiaciudes a

asconshf AR T b s SR RIET et bl e
stopper @11y deliviaabes By HpuEieMe ehaniite Sf&pﬁﬁfg}'l)éiﬁh@lhﬁé’s?atﬁoximal

the barrel. The el ongate ‘gorti on of the unger

stopper @ettiidsongeindrial Yicfdisial end Spthn mMveser raall @ déstdf stoper portion
separateﬁq{&ff lthe gﬁﬁirﬁ’il Lé?c%)%rer i)gﬁioﬂdb%fssp?‘ing means for moving the distal stopper
portion in a distal direction to drive more of the liquid out of the chamber after the
discontinuity on the plunger engages the barrel to stop the distal motion of the plunger.
Spring means may be any spring element which deflects under force and expand when the
force is removed or reduced, such as a coil spring, a pocket of air between the distal and .
proximal stopper portions, or any element configured to act as a spring such as an annular

cantilevered element. The syringe assembly may include a distal stopper portion which is
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di scontinuity for engaging the barrel for stopping the

di stal notion of the plunger before the stopper fully
wdebioweswial | of the liquid in the chanmber. TheCcTusSp®en00096

i ncl udes a proximal stopper portion connected to the

configufS3h el ¥ bl g O e P o 1 BB R BB e he

distal stdBpSoktin 410G the chhebeli thhdto SboPpRMreaidal Siop d}bdﬂ partlon along the
distal direction to drive nore of the liq out of
chambey.h dhishepribignratipp davornmoyemersritithe disial é‘iﬁ’PPﬁeP%’!lQIh aen the spring
e distal notion of the
elemente%?(g&ngssoett\ggent}ﬁé {v% stB@)e?rggﬁbotngany spring el ement which
?ﬂ‘hé I@uhge Laméarblf ange irnhatlee ¥ pdisid] \stoppert pertionr baving at least one

. empved or reduced, uch S a. co ocket
circumtgytpeieaanip Fcag e 3 W8S e BEe %%@P Ex‘grpc‘?’SH? stopper
portion HavHRYatCeBTRRD GRMFGUNEH sbAiRCEbAENnS g 1R AnSiHE @uﬁ§ce of the

an annul ar cantil evered el enent. The Syringe assenb
barrel. may include a distal stopper portlon whi ch

S0 8L Sab ), B80S ARk L AL ARE i P e puneer
conﬁguﬁédsioaéngag@ﬁlmﬂcoﬁm{dlﬂy% tletingret ktemtélﬁrm@pluhgaﬂaddoprew& further
t he proxi mal '%s per portion along the chanmber. This
distal a@bnmxgea mPinn 9106 PR WHB AesPB b Iee el Apriag aeﬁwl use of the
when the spring el enent expands between the
Syﬂnge%&&%ﬁtgpper portions. The syringe assenbly may include
@helisgtinge stseppbr mpyrite confizavédngp dtat Idedlsdtionnef the spring element

desuab]gflécglgl‘gféw ! e%%lgqlﬂ(igfaelé%;uq o b&ﬁ@%ﬁ% ?l?éﬂtc]g | nﬁ&iﬁ 1 psi) or more.

MR B HaMB%hs8dmbIast tHeV\@regérft CiuiER1oRNs AtacBE&R Kb O peripheral
ri bs engagi ng the inside surface of the barrel. The

catheters thei atrg@umgg‘ il ynoraygs Westadynioj @)@rpggsaggngh aftet ﬁ@tal motlon of the

‘ he pl
plonger(hBERRRIAH (S oBRel RS BRPRER wist BPTHIPHLE s oger oo

B BVERd desirdbie thatlithd dbsitsddvlunsi obhddimddadmlved, wWhen the syringe
l unger with respect to the barrel during normal use

assemblyt is cpBnepiad tgereapbeitbFafhetyh be dgliyagd inag S@snty)-rigropé or more.
Ttis pregéggllglrk glga{t ek astﬁﬂotﬁg%ﬂﬁfbls %%ﬁ*ré}g il g B 8 0P REdRY. ﬁeﬁmtor more.

y occurs pressure in
Thaspengd assatidytmbnirthigr {polulle piigtuny fomatewingfrntr spped between

srlneasserrbl of the.present invention is a
the. protny SEPParERaPY cfHbE GHOEh SORHELAIOR 1 EaPariUrSg the open
p10x1m5' Slalfitie beﬁ“retl henRasss@eRMy #d&le i aiieﬁhreqﬁtth@ﬂluﬁéert B€ess than
pl unger with respect to the barrel has stopped

air-tighbiiblrtweerobemlunger ansktbe praximel sopper persion and/er ﬁ]ét:orttmeuty in the
tsid % i red une._.of dd %I% ?I fluid, when the syringe
outside Seaiy ‘v%ﬁglggﬁﬁgk SBPY E°H Wer i pheral catheter, be
detisyahes atsemdlyt hi¥ Qfther bavees arRddlerasseiidy difaclied thereto. The
preferable that the additional fluid be delivered in a

needle tapyeptdy ineledes 2 cannda dwyingop prexianal end, a distal end and a lumen
therethrough, and a hub having an open proximal end containing a cavity and a distal end

attached to the proximal end of the cannula so that the lumen is in fluid communication with
the cavity. The needle assembly is removably attached to the tip of the barrel to engagement
of the tip to the cavity in the hub so that the lumen is in fluid communication with the barrel

chamber.
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The syringe assenbly may further include structure for
allowing air trapped between the proximl stopper
woaodsioom7and t he di stal stopper portion to escapeus2006/000096

toward the open proximal end of the barrel. This
structure may include an aperture in the plunger, a

|l ess than air-tight fit between the plunger and the

proxi mal st OBNEFMSCMP@MNquMEmWMS y in the
out si de di aneter of said proxinal 0 portion. The
SYGi higer a@szmbwvmwfmﬁ LHaee Awperbly Wgtg@l presey diepiign.

hed th ret h d :
Bl ‘Rt TGE ryBy R EeRE Y oI Ryt he syringe
assemblyWTEIGt h@&fl&idhﬁ&dwhsseﬁﬂﬂyattivhbd havi ng an open proxi mal
end cont ai ni ng a cavity and a dist nd attache Sﬂg’
Fie érl@x@w %Y mm@lhél%%\ﬁ?ﬁmoaalsél FARVatipR ‘11%9(% fhe syringe
cavity. The needl e
assembfgrbffFI ngf v sfﬁs 1d Hﬂll’\fﬁatgle?lﬂs fg@ﬁdlﬂ@

ched to the tip of the .
BHG.r ¢| ist an mn@a@npmmbfcr%hﬁecmopalt cidetetevation twew roft the syringe

ub so that th ommuni cation with
assemb{;’ﬁglo}?{ara?g} %&ﬁz@* Eé%%ﬁf’%%ﬁ BFOE THE DRAW NGS
Fﬁfv; % 181 ah Sen?ar?é%f §zﬁﬁ§[‘ly ¥Rs¥k&NoRhl $ibe cRyitididr Vﬂﬁ&s efritley syringe
of present invention. FIG 2 is an enlar

assembbaﬂtqval aﬁtercﬂ@wrgé@tqno@}%ﬂugl sduigore daliveay: apdl ebﬁhﬁt ptepper has
asven Y IRSPRER L B g D) Supitiliay

BI®S6-is ef kideridvatbithe - x@é\ﬁ\dﬂﬁstmlﬂmgl taw 9fingd assebiynge use with a
assenbly of FIG 2 shown during the flush procedure.
catheterdipgetign piée. an enl ar ged partial cross-sectional
! YdreWWigly 108845 g Q5Rhb1 hpema vﬁkh th
P B LTSI OB ARSI Y iy ot
cathetenmjeatiomﬂiltar ged partiall y cross-sectional

| de- el evati onal .vi.ew e assenbl hown..
Bl Sels ompPatia of o HHEr SilEParIaE Prke] MiGon
@f@ & istah@o st QBfRGHal PR &Tthéfﬁﬂp@? ol el td Ral alon®UA 9-0f
flush solution throu the syringe barrel passageway.
FlG 16 issa ax@rq!@m@peagawpmgf apothey pltpwstiveastionpert ple the present
syringe assenbly in use with a catheter injection
'te. FIG 7 is a side-elevational viewillustrating
FI@. Blyisiat@eoas paiiblisw bhthdsoppet &f FIGtber cat het er
i(Jt}ectlon site, FIG 8 is S|dg el vatlon view q an o
1€ ebhisea Restigsigfspdpvagipnaliéevp o lstﬁln%lrﬂ .%&Hemaﬁve plunger of
' , s-sectional view of the stopper of FIG 8
thepreétegk%ﬁ&g ong line 9-9. FIG 10 is a side-el evational
Fi@w Jois aarent Ipkm vaéw ef thatplveesopiéerl2of t he present

FIG 14 is a partial, partially-cross-sectioned side-elevation view of an alternative

inventi

barrel and plunger of the present invention.

DETAILED DESCRIPTION

Referring to FIGS. 1-7, a syringe assembly 20 according to the present invention
generally comprises a barrel 21, including a cylindrical sidewall 22 having an inside surface
23 defining a chamber 25 for retaining fluid. The barrel further includes an open proximal
end 27 and a distal end 28 having a distal wall 29 with an elongate tip 31 extending distally

therefrom and having a passageway 32 therethrough in fluid communication with the
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invention. FIG 11 is a bottom plan view of the

stopper of FIG 10. FIG 12 is a parti al
weioe/ekeyat i onal view of the distal end of anPCT/US2006/000096

al ternative plunger of the present invention. FIG 13

IS th |G 14
ey g T 5ReR Spokgits PappeCT o0t (RER Y Do Srsd i, R Pforebly
conicallyl @¥h&f. aheadibtar BRl b¥ ehBdrfe préehbpY, Wig elot @bcdskily, includes a

present invention. DETAILED DESCRI PTI ON Referring to
locking Ftu@eypqccrﬂar&%gqncm@ecdb/s@mwd@e ticdor dhagollas ipglades an inside

sent |j nt i.gn conprises a barrel 21,
Smfac“’?’ﬁf‘ﬁ‘&&%ﬁgﬁa&c% it %f%?\ﬁl% %‘evval | 22 having an inside
AU bﬁrﬂﬁﬂh A3 aefludes ng ;&oﬁhﬁmmﬂ 2% hodistabtaidndfgarfd wi bmen 46

barre| further includes an. o xi mal 27 .
theretugizgh. o 1 Sl BHIoD enSATHG THOR IS BRI G ;BHpIGH tip 47 as
shown. eJI‘H@ gatrfd hﬂgebje c%’ﬁh@&éﬁ 55%3 gstb ghd ¥ tdﬁﬁ@%iﬂ?fgée%el to establish

avi ng a passageway 3 throu
fluid commmmcutmatheomam thdnluntmcalnd mlkm¢ham'bl¢e Al the Ognmﬂamy b part of a
t he

the wal |, indicate
needle gL (reRpRe ARt 18 RaplE o pREN ot U, BRESCroTHEine @ cavity
51 and RRALKAI R g‘zeateééhyd tdule MBkinhe CRESEH fheYoanhile!sdd@st Rmen of the
| ocki ng luer type collar 33 concentrically surroundin

cannula jispn $ud Rremysichtien Wﬁblthﬁj@%fﬂé(n Thestagity 9 tiesaed g be removably

. vin ad 35 thereon. A cannul a 43
ﬁwﬁon&ﬁé?ﬁ% <§knﬁ§§§ eba 44 a distal end 45 and a

W{ﬂ&ﬁ\geﬁ 87 tlﬁkﬂﬁ@s %@ﬂtgigate'ﬁbéy @lbﬂioal38$ A @lr@aﬁmhhmdé&mnd laadistal end
i ncl.ude a sharp

h . .
40. A sf:ﬁ]gpeé 4hAsilisporsy abglecc{; A é& th ]?J@gngryoii Pﬁé‘i :?ﬁtgu\/\cgtfre that will
be des %dsi}{rrht&%ed‘?% rh%{elﬁ Fstﬂ}gl étﬁ@aeﬁ‘llk"sﬂd%m@itﬁﬁéd @D fluid-tight

tween umen a the cha t'he cannul a
engagemzyt kah pi&rmsnife sarfaeed the hasdrtbf grasdng Aoidigitn andadiinang 4lgid out

o the 3B SR EnE 5% TP R OB Bpel i B p by
prefillell BN @R %ﬁrﬁtfaﬁ:%ﬂnh @le dtappRM&t ohBe GeaNdt ar dte todrhwUlugd into the
communi cation with the cavi ty. The cavity of the hub

barrel. ddongsée badyonartipy of fieqilinssa pxtyn@wa‘géui Y &omhihetapgn groximal end
Ofthet)the barrel. A plunger 37 includes an el ongate body
6 F%lon 38, a proxinmal end 39 and a distal end 40. A
Skapgessséhbiys2@limpared ddcohtigniti et dle piﬁﬁigemff()lt Higagmg the barrel

for st R AIHRTEPROT BF OF RiePPET gt BBty em eI sy Hom the
e 50 T s SBA y  n
havingdardlmhglrfdcauié) foutconthictitgethe frarrbleto $H9p rtﬂm/élm'ehunqmbntorﬁ ghe plunger
before zlt%es ﬁgr rﬁg tlle\alheve}*soaltl o‘% t g rhrq%gd 11'1 fthef %ﬁaﬁc’l &' "9Bere are numerous
structures for limiting the distal motion of the plunger with respect to the barrel including any
combination of discontinuities such as projections or recesses on the barrel and/or the
plunger. For example; a plunger flange 56 can contact finger grips 53 at the proximal end of
the barrel to limit plunger motion. All of these possibilities are within the purview of the
present invention and the radial projection on the plunger in this embodiment is merely
representative of these many possibilities.

Stopper 41 includes a proximal stopper portion 61 connected to the distal end of the
plunger and the distal stopper portion 62 separated from the proximal stopper portion by

spring means for moving the distal stopper portion in a distal direction to drive more of the
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preflled fromthe manufacturer, the stopper need not
be used for or able to draw fluid into the barrel.

waloesgateibody portion of the plunger extends sgarwaealyo0096
fromthe open proxi mal end of the barrel. Syringe

oo ST LSSt T A B g s, o
motion @fthfe r%%@ PREhisRefddanér, sfpﬁhé ynedﬁé inéRIdSs akdil frirdehes.

omthe chanber. In this enbodi nent the

qnbcvdmeyt denpepresand He plngs Gire senshted higwek e action of

an exteglgr H%‘?ardt ﬁ% @ﬁt@i %rgda# a‘?‘g %ﬁﬁ%grng%f {n{l?{]mﬁocﬁjeﬁ& tg? rlg ﬂ;&hﬁr oximal
stoppertpoetiei O"[D‘n@é afcu htiyefdak ivess 3o abineof t}iei‘woﬂpeq and plumgelh éncluding a

chanber. There. are nunerou struct es for mt
snap-fi, RGP s e Honir itier bepateed pio e and the

like. TH@EIF{F&E ﬂh@ %Epéhlﬁéﬂga OfRicRakPBr B S@Bﬁ)@f)fhttﬂéi‘ Wil 1B 1nter10r or

ctions o recesses on the barrel and/o
just thetghrexiplal mgleof thEstoppganpll of ﬂEﬁS‘p Ivmn@zérstmb@r@éos @mﬁtmg a stopper

to a pll%%é{t: %Cet ‘tvg i tﬁ]etp%a' EWQ%S thﬁé){c?ss Xc{é)f%a %nnde {1116 tﬁreaaghe engagement

describBP$8 ithik | dhB RISmaiiteisWnkeRily 11!1@&21@1&5 V)lf aMesef mtzdﬂ}e ppsdiisiitiés. In this
invention and the radial projectign on the dD| unger jn
embodipteng disteb seifaemn 63 iof the sopper sproaiahy sherad #t SURRR 23 of

barrel?cpl ??{spalkx}ély COS aéB%B%%{ﬂa/A'%iﬁg dl udes a proxi mal stopper

nnecte istal end of the plunger
and stopperdht id mad ©pfray mmemal cnitfide fepacdting stalowg dhimacteristics

pr oxi mal st opper ortlo sprin f
while BRST (FSERIFSSETOp AT BEFERIEN i 1 SRR E e BE4Y oY Lgrmoplastic
elastonfbid, VBAIRN Rib8Er, t%ﬁ{ﬂeﬁb"ﬁb@i‘t orOfhetpiaRMRB eriafst #1d combinations

radi al prOJectl engages the barrel to stop the
the1eofd|1§headt0pp@t imay bef intdgeallyl fonged or compéried of mgpﬁjatﬁg:ﬁtnponents of the

ns Jinclu SPRrin
same cE S PHaTe PR 4 SEb Ay TR g b st i gapfeably
made deAsEH viaen ﬁcltnbfmngl t8ih et Leppal stdi @apbl’g'q&op;ﬂlehé] eolyethylene
di stal end of the plunger and internal thread 64 in

and thet hlee pMetitindy shodsh e chpsspttp & compatibleayish Ahgipdlicatinn pgocedure
bemgu ) connect the stopper and plunger, including a

Snap fit arrangenent, adhesives, fasteners, ultrasonic
i€ logémton, tswiingd agembbl 20 tgcandetediéo hinkeedle Beembily and filled with

flush sqlgLHRBSITR KTV G HST (AJ1oGhe PG AHSTHS R T pre-filled
from thdGhatb QPR 01Ac1,dggﬁgr thes %1u\éﬁrsbﬁl't'i%n%£3u 6k %93501119{011 intended for

connecting a stopper to a plunger are with
flushinp wr wiséntainingt the pprfelsnean:ce |0lﬁ WeﬁrE isort &rﬁiﬁfemdtﬂhﬁ’f élaedﬂdsh solution be

selecte& rhgcgjlggl}nggrtogg ecggsrl%t%%g ?‘?&Hf/ ﬂés]% gqblglf)li‘l ané gleﬁgqthfo% (Hflush solution.

These SSIRQSHsNRBkndiwhtial the Wi atierebdiyphvdilablest ARP&ampke of a saline flush
coni cally shaped and inside surface 23 of barrel 21 at

solutiogits D&% Fatiunp §hicsids) 4SP doningeshipy. SHhpEHEIPITINE shegparock flush
solutiog é%P ? Kbg«%{gSmoé 181¥e {Wﬁ'xelr()'()‘%SPS HitaH Befatin SaRith Y81 or 10 USP

ar ac errsti
units of Heparin Sodium per ml. The syringe with needle assembly attached is used to pierce

the pierceable septum or a blunt cannula may be inserted into a pre-split septum of a vial or
neck of a glass ampoule containing flush solution and the flush solution is drawn into the
syringe barrel by pulling plunger flange 56 in the proximal direction while holding barrel 21,

to draw fluid through the needle cannula into fluid chamber 25.
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whi | e under conpression. For exanple, the stopper nmay

be nmade of thernoplastic elastoners, natural rubber,
weynicdvesi7c rubber or thernoplastic material s ardT/US2006/000096

conbi nati ons thereof. The stopper may be integrally

éﬁexgﬁwe& éconpog11tdcleg| ﬁﬁ% glégge%oggﬁ B}erlf’%l?éd fvﬁﬁ f@@ﬁr@olutlon

during bhbSerefig QdbdiBb1Y dethBrﬁf‘lﬁg@lulsﬁhg@ﬁﬁe d’ﬂhﬁr@ﬁmh@is V\Buct:}hpleﬁlled
is nmore rigid than the stopper such, as_pol ypropyl ene

syringep glay dieriypphad with a He crp.kch e tipr 2R 36 Eiregatly senrasldel tip 31
sealing ggssggev&agr%atl‘lt b @e’f‘érfela tﬁgﬂte[hé %) rdag i frhRf 0@519&&%1' rs@lected from a

eration, e assenbly
group ofotha@adpbatit onaatemdechlnd aa;s‘mnmq/ neehatial s Blhcédasv\mﬂura‘l |and hsynthetic

sol ution. u known net hods., Al s t he syringe
rubber, g?%ﬂﬁ’)llaﬁpcr?ziﬁtog% e PO atb(fné srPled from t he °

TROWREE Y 86w PbadyUBPLiEH flukhgipfd VAID sithWkiaQaERt Jfen 1.V. set.
any solution inténded for flushing or maintaining the

LV. setp @arli b¢ rmmeomphoaw and may iinclpdeemaiipdel inj¢rsion tiestss # iygkye and/or

e .sel ected .
other cquﬁg’tsf |P§§ It]h PSS onff IQHS T ttllﬁg B ﬁl%? 612 Eﬁk%n%%'a 1?%]%fliecginI..V. set
73 is 1115&@&%?1 %1?1* TG 'lggTISJ Qéﬁ|73< 6@?@1‘11&6@ alhflef a;]lcﬁtlé 74hl’\7d11{:1|eﬁd:ilddjes a housing 75
aval | a e. exanple o a sall ne us sol ut.l.on .
having @ hodlowaictif ¢hraf pcePusP7T of itf RSP ARD dxanfice Tphaving a

condu1t%?%ﬁ€%%&ﬁsf froahy 111% }C_Hieycgl' &y g? C}%uﬁc@sw 'V %60'79' ijr?ay be a

units o parin m per
cathetetuon dosnaftedHepavatiet@adiityistdrend] Foflthes BYr $em,gsapu;um ﬁ7 is pre -slit for
eedl e assenb ached [
use i QPmeBDos epHeu VoS TBPURE Ao dnHUNAT iy THE U 8 Foggptine the

syringel B&r?elatlprfﬁlds BEl'n% SQRLN ) MeVimbrtioh beake alp &o Obstfb¥ish fluid
anpoul e contai ning flush Solution and the flu

commugishtien with il wibeian, sughes tlwefaé\gertng@ ihHrS- &ate@g,NQu(ﬁ ﬂ7h§87
| th
ARG ARRR 50, Wt B PRl cHbSBER LA ot VA, perpher

cathete@ahdWeatrilntedohd batHeteaneiphdial Ahthafeﬂadre wetd/ to h@:ﬁgs&vems in the
~quantities of flush sgrlnges may be pre- filled, w P
peripherg] g hemBics shdnasilieiiggd opd &merPeflﬁ%er%Js%aé‘?%?f ags relgiyely short in

length fzaégi:nﬁ%on&' ShOG 1Sh&h b Qt8fﬂéx|1 bl ﬂ%g‘fﬁe%?@ d% av%ﬂ%le Qﬁ %fah d %Qes from

may be sup p cap, such [
about 16ap 236 Iirie belasat Itl}at ¢1®Emmesﬂ c@thmcmly ped3feripberal cﬁgheters are 20 gauge

naving B AT S i 0 DaF S o Lok g i G 578t bt 0.c6mm
(0.026 Gt&hH, R ﬁ&&mg 2"RhEMHI 8F SbARDRASHOTRAIC PRt @etiMFeifUaR term

as hatural and synthetic rubber, thernoplastic
perlpmtaésmbmf ss Drtendlerri refer ton 0 vdRegsnge Taibeteniivingea leagthoabout

25mm. aﬁaﬁ%al \éeélpus Ei}il&grgtagéc’ ggﬁsq%glaﬁAﬁoﬁ%e% I?ha?xS%&%p‘f g}alf %gﬁletepsf and are

1nsertedﬁpthélgﬁldﬁvbﬁd’t@hmnhﬁﬂr%@f&&mwmrtS a VaI ve and/ or ot her
conponents. For the purpose of illustratjng

Blestdint47 efcapeula A3 anayi hptoserteddhiopeh Ses-spps S?l%fum 77 of LV. set 73.
Altemagllx@g/?g]%ﬁ&ﬁ :?ig If?r%lanri:elgglge fmﬁl}{ﬁ gﬁa?tbe%r)ﬁ_?g A Plet R85k Yhat is not pre-
split, or the tip of the barrel may be engaged with a Valve in the IV site. This establishes fluid
communication between the interior 76 of the LV. set and the chamber of the syringe barrel.
The syringe barrel 21 is preferably held via finger grips 53. Pressure is then applied to flange
56 of the plunger, for example by a thumb, in the distal direction. This moves plunger 37

having stopper 41 on its distal end forcing the liquid such as flush solution 71 in chamber 25
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having a hollow interior 76 and a septum 77 at its

proxi mal end. An LV. line 79 having a conduit
wohersazirrough extends fromthe distal end of tReT/US2006/000096
housing. LV. line 79 may be a catheter or connected to

out of t?e/ 8@&115‘3‘3% etinsqu P %}uqeb gé %\I}Md?ﬂtg fltF 2br Zg | f] H}l‘e\a{:.\/'.sﬁ%ife alﬁ@ﬁ%&l%ﬂ}ough
LV.lins79.e may be a val ve having structure.for acceptl ng the
e barrel tip and, being activated by
F}y@ tliustiatss symrget pssemblyedd gﬁlﬂil&ﬁ ﬂusblmO@émWh%rsm fpce F is
i o Ao e 16 8 00l s
passageaag 32wod geoeghathe tlraasof the atnnoites tlnrbugIﬁdDbathatemmldl ipteghapatient’s

S a ntral venouys het ers.. Per
vein. 1CQOAE G 218 haf, Bcpresuiscgiote Gah Ashfift g H@%B«%@ﬁﬁg pcedure is
higher ®%4 rﬂ@érp&ﬂeﬁss %w?)ﬁ ﬁ%sshfbev)ﬁélrédthér&gthéfementpﬁsr BB vessel, so that
catheters are relatively short in Iength ranging from

fluid meytes umto tagentheaterd vy highereprgsstre eansesaligalaieripenpdéion 92 to deflect
rons, BB APPSRt S, P B BRE  v
advanc@langﬁhh@l\/dlﬂa@tlaﬂwltﬁlrﬂhe dbotlt 10istkeited BaBe sprivghyilbdetlPunder

gauge havi ng an | D of about 0.66mm (0.026 | nch), and
fluid P*?ﬁ&vlieﬁlj the hagiehphabont ameHepEhhPeibonmais I HH%féHeqi] g the spring
[ I I
will deﬁ&g Sﬁcﬁ{gﬂ] dilﬁﬁg alg‘eﬁ%%t %rg)t@%d}? ‘c;c{/ ?I%df gél eeﬁ% gﬁgn %@d%&ga? 0.003m1 or
more oQﬂiqmd Ehert t}wl flvsbnprosediat hetcompleed  Wiyst antueetbd fto a peripheral

h h J d.are inser
cathetery a9 iy AL B it LA T g el i e QR OB i Widhin 0.5
secondsocfr 168RNbGhd4 3ftBRMhe REmiph& Rt Gtné E‘l’hﬂﬁ cilsed $P |t1'1§ dS@PdHon of
7 of LV. set 73. Altéernatively, arp tip of a

the plung@é wHith remaeiuP dherbgrrdde Aisering @mﬁig@re@léo gowppiss nddrdtuid gressure

of abou&%ﬁrﬁﬁ ;I—?% E(HI 51)051‘ 1%191%' %}L«P ) o%or%%‘.%})é’u%éd; @a Srhlg’lg)l‘ c0g ﬂgul(a into a

catheterC afigrum ifiuiali ip@cb‘beb@ffe)l\lﬁﬁm) 3 Becdndt ek irfdre 7@ @Elr&lﬂe LI%W&&E a wide
and the chanber. of the syringe barrel. The syri n%

variatiop 47 tlgse prespuge, figtleseamsny apd valpePFIRgEr GRihsussd fo accomplish

the desifdd&alf. eI‘l?eZpa%Qﬁé?er@ Q:H%?lq}l%%pd{#eﬁ@ 9% ﬂ%BCOg% gﬁﬁﬁoﬂ LA gﬁiﬁement of

or exanp di st ect1on.
the VA]ﬂmhesymlhgngrana'fhdwﬂmﬂhm@hﬂtmﬂmmg utgdon its distal end

RRR o B Rosiiobr e plotid e chimi o He cqmpletion of

the ﬂush 'ﬂ)‘i&eﬂﬁﬂe% ‘sl@Hwn7 6A@thet QEnhMiorS &t thd sk Bﬁﬁ:e&ﬂé Ql'i’@ztl ﬂa{\ﬁon of the
line 79. 3 illustrates syringe assenbly duri n% .
arre

plungergrelatiye o ﬁreob'@*rm thes et éﬁOI‘l?W(bbE e:omaptsomﬂwflgtlalp |§r7| and the
This co?tagt 195}@9 ggffg rﬁ)arheofth %gund IB égglga%q H%szhbeséﬁ éle{%err%d %}t {q%s point,

while tHetugen isodlathpigg GRnnyl ﬁﬁetdiﬁt@Ugbp@rQ)@hmt@1s&ﬁ6’v1h@1b@f‘l<t tevard its

patient's vein. It should be noted that the pressure
originalgysitie Wi FSHSbIoRrp B éﬁopnf@r RO ¢ Rynagiion oé guiae 63 which has

been CJgﬁa@ESEd tdl&ﬁﬁ Lhe ﬂBEﬁ 'pg(fgedgl 2 qﬂwlxs‘?{a?eﬁs iy FICW‘? Féndt i!ﬁedomg SO is

eter enters t SO that
forcing additional L. V. solution out of the chamber and through the passageway of the barrel.

The positive displacement of fluid in the passageway in a distal direction will help
prevent reflux while the 1.V. line is being clamped and the syringe is being removed. After
the I.V. line is clamped, the syringe assembly may be removed from the I.V. set. It should be
noted that removing a syringe from an 1.V. set can promote reflux by the withdrawal of solid

elements of the syringe and/or cannula from a closed system. This potential withdrawal
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fluid noves into the catheter. This hi gher pressure
causes distal stopper portion 62 to deflect spring 63
wandemye1cl oser to proxi mal stopper portion 6kCnhisk@®e/000096
the plunger is being advanced in a distal direction
| -
reflx il Y Lpbfa 0T Tty 4 Rt 8y RPRE el oY ARG ARII My Sbooper n
the syrifganaskignbl@f thepsedentinvensroe, 1t is preferred that t he

P o Wi sarl o aah o Fer G Sl B e o thout
needle dssSHbIY. WRENGI NGV |sUST30RGRIEE Bn LY. SRTPIEHEWL iides a housing

connected to a peripheral catheter, it is al so
175 ha\d@ﬂﬂlabb\e intieeior Feansip jueyfitting 178edtiitsaroximel enssi Apd V. line 179

v SFFA Bl SRR A SRBERHE s BUEEORER. ey

be a calfhet ot comiccRn 10k datheteplatiitgdlstaMichd. Mas PAL tsett itlusthered in FIG. 7 is

barrel. A spring configured to conpress .under fl uid
Slmpllﬁﬁiié%éeméﬂ@fa?ea@égw@slﬁﬁﬁllg—@n (St cgres ?R tHipg suglieslger fitting 178

would ge a‘fteofaabé}fét %} P83, HE L WDE@C q{ |e'1c91% é?ﬁﬁh@bﬁ?él ethSdrted and

proce ure nmore is
engaged:lwsuhrthéalwr fittmgey establmh\ﬂudcécmammaicamm betwedraigterior 176 of the LV.

et and S50 e R SSR BN, 900,40l I POLAURLE £, S0 o

end of ﬁfé%ﬁ@ﬁg r G2RENE b9 thimbe anfHea Al dieRtiand Thisagev@lunger 37
VAD, the syfinge size and the flush solution

having Bteppvg 4lls:éldtts dethleend; fiycing Lignid sugh ag ﬂésYp%%Wtqnoﬂ isfchempber 25 out

L N e

set andpth% gdutgh divstlak 1701 | Die @émzhh@erpiﬂ.lﬂhg dTush @lr@iedme it Gubdtentially
barrel has been stopped by, cont act _of éqllon 57

identica o teHREO BRI desCTiRed SSRLAIE 1 % SehZROBEIG q WaY g famp an
ILV. hnlz 4 H{rgu%thltenﬁe %@M?rﬁ; ﬁll@ﬁlbgle 88 gt ﬁez[ ffihy e@neﬁhhscuall%r made of
porl nt, [ e LV

the user'is clanping t
plastic dtdpger slpoB6 itherci@2 The mwlhag ahae:rﬂargcd/\@odiohtiy wmc@]u atiladws flow

througho&eaﬁ% 01n WY léﬂ?‘f pect t o hﬁ{ga 08 @5?‘%‘5@% npr%g:'edure the

LV. hn‘é% 'f&%e& ril@to thé'%ﬁrr%%ﬁ‘ﬂéﬁ ®f {1 slot I\x}llﬁcihr &@stedsBs 3. VDline to a
In doing so is forcing additional LV. solution out

closed cxfnftgumtmharﬁﬁéﬂd am thet mugh:etqféh@ag@@lgﬁwﬁyrr@mg thedlush procedure

ot GESH 5RO, P S BEETRRN, L8 had B an s

state, itf @by B¥ difffichie td Bﬁmﬁs\fhe |11InB evitlSolehaid W]nwﬂixﬂdmg nhle tyringe with the
syringe is being renoved. After the LV. ne is
other hghdh nfﬁlwpremé inyipptioRyeanad etHic asealp @@F@ﬁ%@é&leﬁ%ﬂw fhidnge and

I
e oot (P OGBS BSREEBIGARpA esr
on the ffishsolutdneak dénadists! w:ﬂl ofhe sguppagaowdb/ad: tom&mlilds ariginalrshape.

e BT L STk B B A SO B ey o

configit®d # dRAebMiRGISLRRRE b HR HaRRI §yihhiess Rssarduired 18 hve the
present” Tnvention. FIG 7 shows an alternative

distal stipppl pdrtien 2lowg theethamber thaw dterfaras raquiredsh mpve deaprogimal stopper

portion. "I‘here areamany ways to accomplish this result including having more annular ribs
on the proximal stopper portion than on the distal stopper portion or having a larger diametef :
proximal stopper portion to increase the friction between the barrel and the proximal stopper
portion. Also different materials, having different coefficients of friction or different surface

configurations may be used to make the distal stopper portion move more easily in the barrel

10
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needl e assenbly. In FIG 7, LV. set 173 conprises an
LV. site 174 which includes a housing 175 having a
woabdepwui7nt eri or 176 and a luer fitting 178 at PCTAIS2006/000096
proxi mal end. An LV. |ine 179 having a conduit
n h
e PP T R Raip 2 R TL pEORLL: Celatiop e wser 10
momem@nb/ aAsettes dsstalhytfhrediedtlabssewdon TheepluMgerstthe completlon of the

strated in EIG 7 is lified to denonstrate th
fsh et GhEY pipindid sdee 1D e ota R g e Cfoneer agon Torward
ther fHahtrhé\dng ik WOIngh] Redp
e L\2/1 1set nE}Theﬁﬁlgl cl)ngat eBté‘rlr %orgl;)n ?ﬂ hg'i‘%g{??ﬂg M?ngfl%}ﬁsagrd h@gmn. In the
Pfesenéﬁlalb@ﬁiig@gédl%ltsrpptpnlemr@en 6Ri hasiang anpules tseddingstib 65 wind proximal
stoppef BT 65 b R, Pzgtaﬂﬁﬁgr 42 el fiffe7 /6 of the LV. set and

mber ot arrel. Pressure is then

afIMS. édalmb 9ailfusamg &nomltdrﬂzﬁwﬁr@KH)dﬁiﬂneﬁmdf afe Etbﬁper of the present
. plu r., %r exanmpl e by a thupb, in the dista
mventigiy 2‘% ?‘?16 FobeinentsiopRerid ﬁ@@?d@wrﬁﬁma&] glospomestiomi6lokaving an
annulat [ ol ut.i

SIS of 1R 4] EN R f]o80 K0 soppe
portlorph@slaeg/elmgn a@ilar seilengedit m@&tsesepmptedrﬁmn It ﬂ)rOX\imaﬂlktbpp@fpomon

h LV. ljne 179.

b orb Syl 185 08 R bt Wi

drive Hq-ﬂlﬁﬂbiltc@ﬂ the @hbMBeP6 OF SHHR D GRS i@ ﬁ%bﬁﬂl H
set 73 of FIG 6. One Wayg%tg1 clanmp an’'LV. al %ﬂgﬁ% Lp\émon stops

moving pp Higgfistah éinaet@nof The @t@ppg metmse¢me@hmamcﬁmpeom titilarly to the
stoppef hlg?fgélq%mﬂ hgéoan on pnnéegelBgﬂ?][(g'»nwsaf %tﬁg}/]ered annular

elemenal dommlsfﬂgomn td’ut@m@ly dherdidg flustecaiehlly SIRAbEPWoRVH 168 and an
he conpl et i ?n of the flush procedure the LV.

mwardfy ?f@lVF’égl%ﬁESa conically pheppdpeisipnd@Pt i1 fhiid prrssuse én the chamber
ill deMRLC theC AR £SSRS1
v confi gurati on. Baetggl%d ge\r{el?%éncglg% r?eﬁ? glg%ggcedﬁre anedr afct) pward the
energyg@ rthmrmuiﬁg cahielef¢rad hlepreotwdh negeahed dished sedpipa p‘&ﬁhon to its original
gunet a me of .the procedure, e.g. the

pos1t10 %pecf;to%ﬁe grr?xlolllézﬁts Bt g)tl’g?ré it my be difficult

tRIGSI 20mand DEillusigre WhbileCNRMARE sWpbbEoAl ?fe@&ltth?@ention In this
syringe with the other hand. The present invention can

embodipqng §fopper Zﬂencluée&mmﬁﬁml |StC§10P¢1€11><Eft;leleZ6hha\syg amrgﬁaraseaimg ribs
e _bhec

267 and %edlgtﬂpstgélg&l%o exer eptﬁ%?ea %/% 1{3‘ \%ox&ngtgtﬁp%er é)ﬁﬂ{qjixeby spring
elementsi 268h Siqbpﬁ 2en ﬁaﬁubﬁsesm&ulsﬂ;ako M@stop@ér $fhBe éﬂh@&ﬁﬁfenﬁ%\fﬁc}s 1-

ck toward i gi nal shape. Another feature of th
7. In %3&0&%01?&% &ﬂi Teslnded aner Tare aiok EegoveY 3phevttips rﬂmough annular

seahng'fﬁ)\é 2@? Wﬁfdegw ﬁgret ¥e?ﬂlg§a9cﬁmtotf' fhel f@?deg %‘Oﬁlu\;&/fl%ﬁ %Pxﬁrég LB ent 263

barrel so that less force I's required to
compregses tagdl espmdp,elt npybe |de$1r@lm1ng“embee nh@&ieﬁr Hdﬂsﬂéent the distal stopper
xi mal sto per portion.

i G5B Ao R S Tl T 2 40 e

With thienéd wiitddGotvard e o oA leBl of RSBy t
st opper portion taaffron the distal astop%‘ea‘? po t| on 1ner of the

spring ¢lemprrigfogcel willyes theisanng elemenbitsakbindsthe pfpemormb reﬂatmmsmp between
the stoﬂﬁ)'e? é&‘ﬁ%ﬁ B.lp?the [ Gdd c())fnchep BLEe: gh%lell(fj iy ge nc?tgg that Without a means

of allowing air trapped between the proximal portion and the distal portion of the stopper to
escape toward the open proximal end of the barrel, the air alone, without a mechanical spring
can comprise a spring element. Air trapped between the proximal stopper portion and the

distal stopper portion can also be allowed to escape by having a less than air-tight fit between
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20

portion. Also different materials, having different
coefficients of friction or different surface
woaondeiogur7at i ons may be used to nmake the di stal PETASP®/000096
portion nove nore easily in the barrelthan proxinma
r ed becau
the pHEEOPAR OB RLBM SIS pLERh ot by REGHERA BREE WS dida end of
the pluhigett al | y-di rect ed pressure on the pl unger at the

he flush procedure sin expandi ng
%S‘%ﬁ P it oouSpHeech sher o Bp persepoimaion. In this
embodi1ﬁ51¥ta§1@n§éiﬂt§39rlnélﬁ@é“s M&@gtet%ﬁng()ﬂfﬂn@S I‘Fat\/g&%e&lstahend 340 with

por lon Tn a rearward I OXI directio
apertuygr 36k ﬁhelmlneﬁmedum 360 stloppeir palvnadohetﬁfﬂemahe dmeal stopper

poriof ) S B E s RBL S ehamber

and out bf ths bpad proaiimal dndlof@id bagreBTbodi ment of the stopper of
the present invention. In this enbodi nent stopper 141

dddlushagssi anpaltespaiiys derrglognd plnges pf I’tbﬁ/pt@gerﬁnnventlon In this

I i al thread 16
embodgﬁgtggalat?]aét%ga% %hfedre? k@l n@xﬁ% gﬁe g)%ggﬁp%r% ppen proxiia ZIl ené) 427 and
finger lgeips 3P attnttwnpmkmnalseﬁdl iThe bairll dl&binchidee pa bt dlyfdifdded annular

t he 0 nal ortjon by spring elenent 163
projectiote 48 Bhiger 240 PREchan sleseaie hoabostomp iy heing o psoximal end
440 inélb&ihgh pib LGt ﬂ%etég6%ﬁ\é§adlbl !))(fé t?c?ﬂ 49f the chanmber of

a syringe barrel after the pro stopper portion
sﬁld}ﬁ rrgiAl rtgmentmzrh d5Qiont the plingec engages The batrelpfoe rstdppmg distal

mottori (Ef' tRe ﬁjgti%ger bm% ?u %ﬁ&e‘% q?ill Iderzﬂéfﬁﬁ ﬂg éﬁ%gh)@mds lg:{%lg tﬁ% c}gmber In

additiopafi ﬂhis%iﬁlbc&ﬂm@ﬂm Wédhd @y ABAly BRERE pFofettian 484 tdﬁ@thg bYonger will
dlvenglng frusto coni cally shaped portion 168 and an

snap Psh e OTeiIsRYeR §Phat the gempletion pﬁﬁteﬁlush mpyedquo ﬂtheomteracuon of
radial %ct&%%ﬁ?ﬂ;slr éﬂéig?’tét?{ 1@1’2 \t?}teérpq%ﬂ%f tcnl?de nr?r{h%[fbpqé]e\’\ﬁ -/Iligf t‘ﬁc%an el act to

retain 1;115@61&@&1‘ andoprdv aft tferthardistil e d enedmyl mtlbﬂ of &mplhtager with respect
ever ed eiene w Il urge the di stal stopper

to theg ng formal By off the|syHpgs 8556mb 0 ¢ B $16 SR BIENY gopfinations of
dlsconﬁ’llitﬁﬁésn@ﬁ tlﬁet PIRRSL: PRI RE bat%él%r re%lcgin@%dth% #)lﬁﬂénp% #)?etv@nt further
anot her alternative stopper of ese ven
distal prid preixémelniyotioneand sho pivectu24df thwcd:mbleimmnp obHIGal14 is merely
ortion 26 V|ng annul ar sealing ribs 267
represe% %Qg%gltﬂéé e]inagt’B?)%g:tP "Wt tion 262 separated fromthe
prOX|naI st opper portlon by spring el enments 263.
St opper 241 functions simlarly to the stopper of the
enbodi ments of FIGS. 1- 7. hi addition stopper 241
i ncl udes one or nore axial grooves 270 cutting through
annul ar sealing ribs 267. In order to nore carefully
control the forces fromwhich spring el enent 263
conpresses and expands, it nay be desirable to renove
trapped air between the distal stopper portion and the
proxi mal stopper portion. Since the air would al so act
as a spring elenment. Wth the air vented toward the
open proximal end of the barrel, the prinmary
determ ner of the
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spring elenent force wll be the spring elenent itself
and the frictional relationship between the stopper
woaodsiogngiand the inside of the barrel. It shoetd/uak®e000096
be noted that wi thout a neans of allowing air trapped
VﬂiA?QSWQEQU%ﬁﬁ)?£OXi”E| portion and the distal portion of
he stopper to escape toward the open proxi mal end of
the barrel, the air alone, w thout a nechanical spring

1. Cﬁﬁlu@l@s’gﬁfﬂgﬁ%sg@nﬂgﬂ)yb@ﬁ giggrent . Air trapped between the
proxi mal st opper portlon and the distal stopper

pobased chwga% eingaicall sidnaeel! hayingemimsidsyurfass dafining sdhember
for rete{lﬂlﬂg fRkd, aﬁ' Jo'xh ?eetn%ﬁ@ RERIHE gﬁ{ud?ﬂgj Hg?al Waﬁ)%ﬁaael. tip
st opper por or by aV|ng an aper in
extend'cﬁgsﬁ-‘aallﬁthdl erﬁfom ]ma/upg mpwagewﬁly(ﬁerethﬁ)mdn .ﬂﬁld ¢dnudtiiigdtion with
4 ohd bal ternative plunger of the present invention. In
sa1d ChARPEs ebodi nent pl unger 337 includes an el ongate body
ROph g 1&%&111&@%(1& 88ngatdbsd or@i&‘ij hate WhidkiRREETUES B88tal end,
t heret hrough. Aperture 3 lows air’ trappe bet ween
a stoppep glidgpsrpasitioned geﬂulﬁdrghlt emgagnmiemthfelﬂpwd( insade ssrfaqma“rsald barrel

for dnﬁﬁgtﬁlgfeagbug Rgsasl&) I%gzl ngcg\/rzahls '8]; %% }fﬁﬁgﬁﬁf eg?tnfq,'tg said barrel, said
elongatedyode |po1*tﬂn@xteﬁhdmg| duﬂﬁ'hﬂd@t £6manidalpe et Eerdied Tsgid taRe],

%I#n ger. of the CEresent i'nvention. In this enbodi ment a
1ontinwiey omhyaid plaser foy prgraigsald berghiongtoppingahe distal motion

ofsaid r oprrrlSa &eﬁg‘l.d Sg}ﬂg) ﬁar 9@% afnjss %ﬁﬁ{ c?f%(g@ Sé% |h%HV\%1’%dI
ctlardssdxm@dr anhudirgra m&jrmaitsto@peﬂ@&tloﬂ:’d:dlmgﬁed #3shid dll@ialléiﬁsof said

te bod t|on 8 havin rOX|naI end. 440
plungef o S St G <P ais o B ARt i SGprRer portion by Spring
means B5r@h®Ghgd Sd 4Rkl sﬂogpéi%rtlcfrﬁﬂ' Adisthl RRAbA R\drrA n&% ¥ out of

pl unger engages the barrel for stopping distal %
said Chélﬁlbﬁlfﬂffep wg disconfaudyontsaisl 1l begsp engalges sapd Hatrélvte Bt;)palllsltal motion
of said ﬁ the liquid fromthe chanber. In addition, in this
nbod! iment, secondary radially directed projection 455
on the plunger wll snap past annul ar projection 454
at the conpletlon of the flush procedure. The
- Fhesyipgs asrerahly of gledn Ipvigreiaspidreering meargingBiesmsaring element
an-el act
comnecul P s B PR AP lorP o B WOph bor " 21 B
prOX|naI notion of the plunger with respect to the
rrel. durin r se of, th ri nge assenbly
5. ettt o6 i ot SR P SEb ALOT Prae ok chgring
pl unger and/or the barrel for retaining the plunger to
prevent further distal and proximal notion, and the
4. Sthe gpingeeassmblyi of elatyo @i wizanein sfid Bping dlémiest lnle]mdbsyan annular
. nt.ative of these many possibilities. WHAT IS
Cwﬁﬂe%%%{%é% tS: 1. A flush syringe assenbly conprising: a
barrel including a cylindrical side wall having an

i nsi de surface defjning a chanber
S. The syringe assembly of claim 1 Wwherein said spring means includes an air space

between said distal stopper portion and said proximal stopper portion.
6. The syringe assembly of claim 1 wherein said distal stopper portion is configured to

engage said inside surface of said barrel so that less force is required to move the distal

stopper portion along said chamber than said proximal stopper portion.
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for retaining fluid, an open proximal end and a di stal
end including a distal wall with a tip extending
wdizedca7 kg1t her ef rom havi ng a passageway t her et RCowg06/000096
fluid conmuni cation with said chanber; a plunger
7. | T’l@é %‘n 8 aRBmBlyUTIRR PRHYeRNatd &Qﬁahﬁw P RL9%E PBlast one
a distal end, a stopper s 03|t I one
Clrcumf?reflﬂla] |r1d$ emgwmg eéng agaimtfaw oifsaahbme] asd smd pwximelest@fper
for A fl uid. out aid _cha
portiof B Rt G oatieblisf et il (s dEmirrisa o anic balel
el ongate body portion extending outwardly from said
open proximal end of said barrel, a discontinuity on
8. sHiepypnanasemblyrolekiagi whershi sdiddisqontintity issinoppyarglytdircted
| unger before said stopper
pnned%hfﬁ?&%@P$b%ﬂe85¢fﬁ#ﬁaﬁld fromsaid chanber, said
st opper including a proxinal stopper portlon connect ed

sai.d di st d of d plunger and a distal
0. JhsSuReteery e s Pom e e o Gplopges
configi@d td &ikabY a ﬁﬁ%ﬁlﬁmﬂ? S addWar TP BQiSRb (Bhgfrgéxt %ld qpﬁgxgﬁ%? ﬁ%rther

portlonlna distal "direction to rrve no
distal agfl psexichatmativreef sid plingeaivdtidiespashtol said bayred dusiad formal use of

nger ages said barrel to stop distal notion of
Smdsyﬁng %%]'Egg 2. The syringe assenbly of claim1l

wherein said spring neans includes a spring el ement
connecting said distal stopper portion to said
10. gFhosyrage ssepplaot plimildirthg. ingindingyrdang ﬁoraﬁgwm eyr tyeﬁpped
betweeh!s@id LpS
ctwoef RS HIEYBT Bl oSl B v Wi BFHOS Rl fyvrd sia
open peximalspdiofigaiélbemeint i ncl udes an annul ar cantil evered
el ement. 5. The syringe assenbly of claim1l wherein
said spring neans includes an air space between said
11 dinelsphingd ARRAKIYRE balR 0GR | i
port?gﬁ§;6 Th g syringe aséen%?’ %méﬁgﬁﬁ§&8§ﬂ%#gﬁimrw

escape saglefled s ppdriuge oppet plpogdti on i s confl gured to engage
said inside surface of said barrel so that | ess force

is required to nove the distal stopper portion along

12. Sae @yﬁﬁ@‘d@@émﬁllb afclhh 40 RFHRIIABAId SHARPRN aHQMde‘fhp%ed ALY
syringe assenbly of claim1 wherein said dist

escape gichisa p 1456 thanai-tight fsbetvess said phunger mrﬁaemnmaal stopper
pomonengaglng said inside surface of said barrel and said
proxi mal stopper portion has at |east two
circunferential ribs engaging said inside surface of
ge .assenbly of claim1l

13 d barrel . ]g ggg
. e runecasmbly oE A A QPGS Sais msaksRr allgwimgrterppediair to
escape RICRIARS bi 184kt BRe &@é&tﬁhﬁ? Qf"&r?o V\ﬁﬁé( dRBetdr %g se&g Dros nl?]alnsl}?}%pfr

syringe assenbly of claim1l erein sa
portionpn sai d plunger is

14.  The syringe assembly of claim 1 wherein deflection of said spring means occurs when

said liquid pressure is about 5mm Hg. (0.1 psi) or more.
1S.  The syringe assembly of claim 1 including flush solution in said chamber.

16.  The syringe assembly of claim 15 wherein said flush solution is selected from the

group consisting of saline flush solution and heparin lock flush solution.
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configured to engage a discontinuity on said barrel to
retain the plunger and prevent further distal and
wonaeeioral7i ot i on of said plunger with respect POTAB2@6/000096
barrel during normal use of said syringe assenbly. 10.
The syringe assenbly of claim21 further including
means for allow ng air trapped between said proxinal
17.  sthepyeingpasstinbly csfrmthimalisdudhatiablusﬁqgrapgfcap%lteés@myt&lnnected to

.1 .- escape toward i d open proximal end of said barrel.
said tlpl‘l&#ﬁ%“%? F’%é?%rs?éﬁ%ﬂ VI%PaSE?%Wio wherein said
nmeans for allow ng trapped air to escape includes an

aperture in said plunger. 12. The syringe assenbly of
18.  cihgisyringe ogsemblyrof shi Irmseersinfseid sivppenisngadercdppeetistielected

. o less. than air-tight fit between
from e G S RARTE RE RS Rl TG, Bpefbesopritec rber
thermophustis yiatengh and semblnatiofns k@bm 10 wherein sai d neans

for allowng trapped air to escape includes at | east
one discontinuity in an outside dianeter of said
19. i I FLi . syrin ass | f
OBk B pRRS o R 1 nd oy A IFE AR it o
cannulyhasting aproxitaejiend, pdistaberdearids: aheutth&smidigh, 41 a Hybiving an
or.mgre.. 15. . The syrin ssenbly of claim21 includin
open PSR g cRRHPE oLy AT A QAL /en Eachrtl o sq Progsemal end of said
cannul ASSBIYaYd Rinedliinfike cMﬁfu%i&ti@ﬁhﬁthfsh#d%v |sukdl Qa4 Assembly
. selected fromthe group consisting of sali’ne oGSk
being remgpyably attashed 98k tiinof seskbdrteli dhrougil ertgagemdnt of F4ie tip to said
: ] 1] claim15 further including a tip
cavity %ﬁ%ﬁtﬁgﬁelgglgg Irl]%/)m%lc}l ?ﬁh (é%tnél&mtcgtl%nawghts?lﬂ Ch?m did syringe
barrel for sealing said passageway. 18. The syringe
assenbly of claim1l wherein said stopper is nade of
materi al selected fromthe Iist consisting of
t hernopl astic el astonmers, natural rubber, synthetic
rubber, thernoplastic nmaterials and conbi nati ons
thereof. 19. The syringe assenbly of claim1l further
conprising a needle assenbly including a cannul a
having a proximal end, a distal end and a | unen
t her et hrough, and a hub having an open proximal end
containing a cavity and a distal end attached to said
proxi mal end of said cannula so that said lunmen is in
fluid conmunication with said cavity, said needle
assenbly being renovably attached to said tip of said
barrel through engagenent of said tip to said cavity
so that said lunmen is in fluid comunication with said
chanber .
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