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BACKGROUND OF THE I NVENTION 5 [oo0i] The present invention relates to
syringe a |_i nd particularly to syringe assenbli LV.
flush pr o?i‘gg&"é@%f’gooz] An |.V. catheter is a conmonly E?E@g?%’g’rﬁg"ﬂéﬂtuc
device. Many patients, in accordance with their therapy, have an |.V.

cat heter connected to a vein ready for use in various procedures or in
fluid conmunication with an I.V. systemfor infusing liquids 10 and

medi cation. Many |.V. sets have |.V. ports which are in fluid comrunication
with a catheter and all ow access for the purpose of injecting nedication
into the patient, and for use in flushing techniques to nmaintain catheter
integrity. Heal t hcar e RLAISH |&YWGE\HAVIN&9HNI§'RE WXSTORPEBh depend on

t he amount of tinme the catheter will remain in the patient and the type of
cat heter being used. For exarrpl e a peripherally inserted 15 central
catheter (PICC) is a long fl W??rTHE’EWEN'FIGNp' cdlly inserted
into the central venous sys em opt I ma the tip termnating in the
superi & Veo@oTRVIhe\prasert ventioantlatésto siginge asbernbliesaanic paitticularlyftosyenge
PICC lines are designed for use when intermediate or long-termtherapy is
prescri bedasspowiies fqms@dnda\( HaisBProcediesnist be periodically flushed wth

The prot oc 00 E A By nErtrERtea <Rl (6L shekBeuRr bbisR”, MaRY BekRftschh

from the caiBpdfticednith hﬁé}ﬁthé}awl IREvePdre Y &N cattefer inRtddord 8fvelrifdad§ bt assl

clots. The nobst comon |. V. ports are covered by pierceable septuns or
pre-slit smplalmSap’rdceduEe&DD\lmﬂUId canmalnicationl vadnan ik ssystemne fereimfusingaiquids
"PRN'" fromt Lat| n pr ani e need ari The,..se mis
25 pr oty e Uosdts TarRdn qcis whieh S T Rl GimmhiER G i

insertion gter%%raﬂ oWﬁEEe§§het the ﬁﬁg%sé’r?"?ﬁﬁg?@ﬁaﬁ{éﬁ?@at@Mhﬂws é‘bé’aé?ft %ﬁH

W t hdr aw f rom e needl e cannu

t he sept unﬁo$ QBbSnlﬂushlrfg technigaed & ingntain eathletdr intggritys I-tﬁ“adéthuamdfamlltlbs hbvmt
cannul a. Typically, the blunt cannula is attached to a syringe and

syringe i sflushirgptaiognls phich g@mn@prtbgamwrﬁrofttwee sh@cathqterswﬂk mmaso "Mih%h

come v, 200 Ansh e HyBEascYieh Stng VIRl 26 chini T BOLFBIAT s et

respongy vecdritrdl rathdtds (PIeegns G ldny ﬁé‘;@lﬁlédcatth@te?f wichSig! typrallp fhidepted! iﬂto the
allowing fluid communi cati on between, the i nterior of the syringe and
central venous system (optimally with the tip terminating in the superior vena cava) via
the superficial veins of the antecubital fossa. PICC lines are designed for use when
intermediate or long-term therapy is prescribed.
[0003] These catheter lines must be periodically flushed with saline flush solution
20 and/or heparin lock flush solution depending on the protocol. Among other things,
flushing saline solution removes blood from the catheter and heparin helps prevent the
formation of future blood clots.- The most common L.V. ports are covered by pierceable
septums or pre-siit 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
25 preferably made of rubber or another elastomeric material which pérmits insertion of a
sharp needle cannula in order to infuse—fluids into or to withdraw fluids from the
catheter. Upon withdrawal of the needle cannula the sethm seals itself. Ports having
pre-slit septums are used with blunt cannula. Typically, the blunt cannula is attached to’
a syringe and the syringe is moved to place a gentle pressure on the pre-slit septum
30 which is forced open by the blunt cannula to establish fluid communication. Also, some



the catheter without the use of a cannula. [0004] Catheters are flushed
using syringe assenblies filled with various fluids. In 5 some cases,

di fferent va ?52% i njected sequentially in accordance ﬂ@ﬂﬁszﬁﬂﬁbzﬁ’fs@t ocol .
For exanple, a'saline solution followed by an anticoagul ant such as heparin.
The size of the syringe used to flush I.V. lines varies by various factors
I ncluding the size and |ength of the catheter. Typically syringes of 1m,
3nml, 5ml and 10m volume are used. [0005] It is inportant in the flush
procedure not to draw bl ood back into the catheter 10 where it can cl ot and
seal the ciWVhselsrhavecoress yalves mhroh\obmcres;mnslvefﬂabhe frustowodizally shapeddtieof a
bl ood reflux, into the ca het er

ge user is en our e&l to maint ositive
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pressure to nger uring the flush procedure. Wen using

a syringe wobbaan Githstepsrared fludlfeds LSIRGSyringE assémbiey filled Hithevariouspfligds edn
when it contacts the distal end of the syringe barrel at the corﬁl etion of
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cat heter distal l'ux). Problenms wt ux of blood "nto th
cat het er alemgtim of thze cathetere Chypsaally syringessof 1mnle3mb)/\5mbam@ lﬂmlwblaeme)gr@wsadde

T e éﬁaﬁfcéhe%'ﬁigé%i{ﬁm“é’r%ﬁ{lﬁ it ickaiie naidohAudiiped BRCh it e rathpter
other §PegRret A LBPangYes) b DRnERIPONRANS Ealdq iovanged T6Ri35°

tinme nes, are not as erriclen ose I Ca Ed to Cca

mai nt enancgrev’éﬁt [letﬁ}efﬁbeimbmhe ddtieeter ithe auseedsl eheoumﬁéﬁlte mitritaingdtpositive
forward easy-to-nmanufacture syringe assenblies_which s reduce or

el i ni nat e PEgssUse ¥ the Bee duding thedTusht M@F@duredu?'hlﬁg’néﬁm\@‘(%ﬁl%\é withgsawing

or ocisel y Pl Pl B <8Rl o dEc by BERPH Fee?@ﬂepﬁg‘?@eﬂf‘é5§%ﬁp%%§°%yé'nge
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220 20051 DSBS O C e e Y ON [00071 The

pr esent5 i nstoppenthesstopperds eftenccompressadgehers ﬁecrcmt@cts dhe wlistali end‘ ofuthie syringe
barrel at the completion of the flush procedure. When a user relieves the pressure to

the plunger after the flush procedure is completed, the stopper will expand back to its
normal size drawing liquid from the catheter into the syringe barrel. This is
undesirable, since it can cause blood to enter the catheter at the catheter distal end

20  (reflux). Problems with reflux of blood into the catheter are on the rise because 1V lines
are now being flushed by a wide variety of health care workers not just those dedicated
to catheter maintenance. These other health care workers, as a result of having many
other aspects of patient care to be responsible for and who spend much less time
flushing 1V lines, are not as efficient as those dedicated to catheter maintenance.

25 [0006] Therefore there is a need for simple, straight forward easy-to-manufacture
syringe assemblies which helps reduce or eliminate reflux of blood into the catheter
during and after the flushing procedure has occurred even if flush protocols and
procedures are not precisely followed. For example, prematurely releasing the
compressive force on the stopper, which may cause reflux of blood into the catheter.

30



applications. The syringe assenbly reduces or elimnates reflux of blood
into the catheter by providing a conically shaped stopper surface having a
total inclyededosy ? 5 less than the angle of the coni caldgorsdresadsshst a
wal | of the barre so that the stopper seals the barrel first at its center
near the passageway which di scharges flush solution. Further conpression of
the stopper will be independent of this seal so that reflux is reduced or
elimnated. [0008] An I.V. flush syringe assenbly conprises a barrel
including a cylindrical 10 sidewall having an inside surface defining a
chanmber for retaining fluid TSMMARYIOF THE INVENTIQNMen proxi mal end and a

di stal end havrng distal wall with an el gngate ti extendj ng di stall
theref rom [PRE7 o e, prerend 'vab%aﬁﬁdﬁa BhPYi ﬂ%swgﬂvdpof ise n flush

communi cat bg?n&%hh th?gﬁhiﬁﬁ'@' %% bij @L‘eshar’ 'eﬁgmﬁ%eg r‘%ﬁ?tﬁf BRBY Hﬁétﬂ'r@”

I ncl udes a proximal en sto osi t1oned
fluid-ti ghtatl\éterrlg,apmsmmva tonitdlly $H@edest6prréraswfa@é hdmgaartroﬁl ihclodett amglag
fluid into and driving fluid out of the ch nt of the stopper

rel ativé tiessibamihe @nglem%thﬁ etically shepes dlﬁﬁ'tW@lh oBrthe ha,rrsl & Yaat theisteppe

s provi dede e BARRERrstre s Bk e Bl i e st Buses i bk

delivered Fuffet bsnrf)résrﬁzﬂr ofttHe lsisppet QAR e rrﬁjelpene@rtt afcthrwgem &dsrethélﬂ PAfRIX i

wal I of 20 the barrel. Anti-reflux structure includes the stopper having a
coni cal |y sédysed Qmeim'ahateslurface and the barrel havi ng a conically shaped
I nsi de surface at

Th t al | ud | f the i i,d
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angl e t t rfa f S éfﬁ'ﬁ’iﬁ D S [ ]
In oneqémgﬁf%ﬁt@ tot Idrénc r?ég:e <1j|angl o?hé}hgéﬁr@i raﬁé ﬁbfeg!::]@eorrh?hlseg}g%
st opper i s indhelds ahlépatepradmabant bdhe atdiktal emdwhbvldgah disigl Waufwitﬂnancelnhgaaé tiy
shaped inside surface of the distal wall of the barrel is about 120

degrees. (@gtendingrriistally thefefrassenths tl@ayrcrusiers h@rPassegewry dherefhreugipra fluid

Chace bet webtmdticaiod} Hin, Je . Fefer, | ReCbEREEF MG B BirdBld irbok nadrl
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of the stopper first contacts the conically shaped inside surface.
2005/ 03262 8ngagerusSrogith ahe mmside padace19f thedasyal iforydraxspg rﬂuiqnntwndlclrmngqﬂurdde

(1 ush 501 ke b HBEmAlr T ohoRaet of b SORobejSBRR Y tORIREL “tricubiue' P
body portion of the plunger extends outwardly from the open proximal end of the
barrel. Anti-reflux structure is provided for controlling stopper deflection when fluid has
been delivered from the chamber and the stopper is in contact with the distal wall of

20 the barrel. Anti-reflux structure includes the stopper having a conically shapéd distal
surface and the barrel having a conically shaped inside surface at its distal wall. The
total included angle of the inside surface of the barrel at the distal wall is greater than
the total included angle of the distal surface of the stopper by at least six degrees.
[0009] In one embodiment the total included angle of the distal surface of the

25 stopper is about 110 degrees and the total included angle of the conically shaped inéide
surface of the distal wall of the barre! is about 120 degrees.

[00010] The syringe assembly may further include at least one projection on the distal
surface of the stopper positioned mostly in the space between the distal surface of the
stopper and the conically shaped inside surface of the distal wall of the barrel when the

30 distal surface of the stopper first contacts the conically shaped inside surface.
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The flush solution nmay be selected fromthe group consisting of saline flush
solution and heparin lock solution. 5 [000121 The syringe assenbly nmay
further ingwdes@268edl e assenbly including a cannul a haagmgs2eo4mers nal

end, a distal end, and a |unen therethrough. A hub having an open proxi nal
end containing a cavity and a distal end attached to the proximl end of
‘the cannula so that the lunen is in fluid comunication with the cavity of
the hub. The needle assenbly is renovably attached to the tip of the barrel

t hr ough engagenent_10 of the tip.to the cavit f the hub so that the | upen
s influidoBeRHiITTEasYTEIga RssEni: Mayhalss drciude flvsh Solution I BeodamberoArkba

enbodi nent ..of I fl ] . |l S T g1V |

conpri ses. SPisapglearbly oY EbtHE g R Sy Re prielior 3Elng Ut Bseg8ay.
surface daherfust solgtisHripedy berselekial fiond tie group Thasibiing ef saled Adels salutiopen
proxi mal end and a 15 distal end having a distal wall with an elongate tip

ext endi ng ahdiepagin dockrsolution.havi ng a passagewayt heret hrough in fluid

hoving. 5 ori88eia e SyANGH askem Ao mAR ke ThIFE 7 Hhefle 288k En BB, "
fluid-ti ghkaﬁilﬂé‘%%%a P}‘%)ibréfahénﬂ,”é idftealeHd, apl Plurhée thabtifbudler AAR@hEdng

fluid into and drivi out of the chanber by novenent of the stopper
rel ati ve tanzpeniprokianal @nd coimdainingrayeavitytantlya distalrendatiachad textherproximal end

t dly f th | mal end. the barrel.. A ti I | bl
Connact ed P Es a1 o 5aE e BimeRs ofuderBnCetion T His Fadl-HEE s ¥
ected b i
di'eral el 1M REEARRPA s S dlob At ERERR, b o7 2 bafePHROR cficiRL

fluid has bt tpltovheadvity @hthédublsanthat theen tinére issinofbyid rcansmunication with the
with the distal wall is provided. The anti-reflux structure may include the
st opper h&hamBernoickhe Rairely shaped distal surface and the inside surface of

ol uded adgpatdf FhEtehceHBounRtr SRELRE sl GRge" ARl I tie fesept
greater thgvehtion tcohfirisesd Wae] andlidingfa t*ilihd@liicalt sidewvallflsdngfan inbidessupfaer
by at | east six degrees and preferably at | east about ten degrees. At | east

30 one projdefiningra eramber for setainisa fiuicc e The barrel inclysiesani epast proxireal. enthandae
et 08 RSP 2 AT L) RS RO BHEERG B hBh
barrel any pdedagefihl erthiot§hRh PuRF EdrRmutication WithStHe EnaPRSstI A BRFIGEY ifcRides
an elongate body portion having a proximal end, a distal end and a stopper slidably

positioned in fluid-tight engagement with the inside surface of the barrel for drawing

fluid into and driving fluid out of the chamber by movement of the stopper relative to

20 the barrel. The elongate body of the plunger extends outwardly from the open
proximal end of the barrel. A tip cap is releasably connected to the elongate ﬁp of the

barrel for sealing the passageway. A quantity of flush solution is in the chamber

between the stopper and the distal wall. Anti-reflux structure for controlling stopper

deflection when fluid has been delivered from the chamber and the stopper is in contact

25 with the distal wall is provided. The anti-reflux structure may include the stopper
having a conically shaped distal surface and the inside surface of the barrel at the distal

wall being conically shaped wherein the total included angle of the inside surface of the

barrel at the distal wall is greater than the total included angle of the distal surface of

the stopper by at least six degrees and preferably at least about ten degrees. At least

30 one projection on the distal surface of the stopper is provided. The at least one
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nove the stopper proximally to the extent the stopper is disengaged fromthe
I nside surface of the distal end of the barrel near the passageway. 5

[00014] A wetgehsedsf | ushing a catheter of the present i mpcants200u/0287pri ses
the steps of providing a syringe assenbly having a barrel including a

cylindrical side wall having an inside surface defining a chanber for
retaining fluid, an open proxinmal end and a distal end including a distal
wal | with an elongate tip extending distally therefron1 havi ng a passageway

t heret hrough in fluid commnication with the chanber pl unger 10 i ncl udi ng
an el ongat arqaefét;orpeﬁ prsitoned i angl/er sizedi srthathwhen estsmpp@ﬁopomcta the dppiee

oo oo Y oPSSiEhOBEhd Rofre oy REaGT BE FEBieA il Bt BALCeiid o) b e
nmovement omdvieetht ﬁBPﬁér pf(ﬁJrﬁhIIW@o the teskthrh&hé%top;iére'sedhmg@db@m ther insida

ext endi ng out war dl romthe open proximal end of the barrel, a quantity of
fl ush sol usuidace oftmciistahemdaef theaharrelmeantlae passagewakans for mnim zi ng

def | flush I h b del d_f
chanber 5 aﬁaoﬁﬁihi{%w&fﬂoé eFﬂHs@eqaZ& éﬁe?%fgﬁ%pg%%ﬁw%g i SirriseS e Seps
wal | The nbLHEW hefn @elalnE@H 8'cyliRdicd s eRNQI](hHVihg
assa n |¥

end, a dlsta and ret rough a ousi ng aV|ng a
hol | ow i nt an||n3|de rsutfage cﬂefmmgmmhambemrfowretalmmga flpalssargeman prtnklmalhudlargi a

havi I bl f th f th I
For o'l ow AGH end: TSI, &-AiFiah WAl HiPhenHBRnGRe fhr EREBAnar Doty BBLstrgn
Th t hod f ot
catheter RBE“‘B EBabeaGeliay tnérefudbehh AL ARFICke Wit fe BRinbd 2
access1gal ehading lantelbimteamgMnl haviﬂgeatprpxmal Ielmdt laudigtat @mdlandtatst@;rper

with the hollow interior of the housing KI ng force to the plunger to
nove the pElidabdy positigned $a luidEight ﬁ@gagezmemh wrt rl@gpagide: yirface ofathecbarsel fiokat

hot 1 ow chafing i drdesied SERAR, ALt e himblE LRCAGIRRERY or The ks

conti nui ng rélgtivd iBd Xhé CHa‘PI%It thd Eﬁnrifgbté‘ﬁ@ﬂy Lﬁ@ﬁ‘ﬂlén @Q&nﬁﬁ@@ﬁtwar‘él%ﬁ%ﬁi shédfen
presses agai nst the-distal wal the barrel; and di sengagi ng said syringe

assenbl y f proximal enchof & barrel; @ qgantity mmbsbsnkaw@nmsewsehmnbazandzar{thx]
A It t t hod. | ud t d

he el Shgameers fobminiEizhg: SBpperdenraiin brdn Becfish SelBoBo™s BedhelVeda’ ®
having a Wo%tﬁ@éhﬁﬁﬁer Fhdthel &bpF&idis M BorftabtWRA dndSsrebeddPagtingt tHe Aistal Rvall.

havi ng an ope
The method further includes providing a catheter having a proximal end, a distal end

and a passageway therethrough and a housing having a hollow interior in fluid
communication with the passageway, the housing having an access valve capable of

20 engaging the elongate tip of the barrel for allowing fluid communication with the hollow
interior of the housing. The method further includes the steps of placing the distal end
of the catheter in a blood vessel; engaging the elongate tip of the barrel with the
access valve so that the passageway in the tip is in fluid communication with the hollow
interior of the housing; applying force to the plunger to move the plunger in a distal

25 direction with respect to the barrel so that the flush solution in the chamber flows
through the passageway into the hollow chamber of the housing and through the
passageway of the catheter; continuing to apply force to the plunger until the stopper
contacts and presses against the distal wall of the barrel; and disengaging said syringe
assembly from said access valve.



proxi mal end containing a cavity and a distal end attached to the proxi nal
end of the 5 cannula so that the lunen is in fluid communication with the
cavity. Theoadhaesagmnt of the needl e assenbly to the barg@hussodd2ssegh
frictional engagenent between the cavity in the hub and the elongate tip.
This alternative nethod is used with a catheter having a proxinmal end, a
distal end and a passageway therethrough and a housing having a hollow
interior connected to.the catheter and in fluid conmunication with the 10
passageway of the catheter. The housing f‘hjrther i ncl udes_a septum for

al | owi ng fIlQP@15¢ dimalierpative mefiec maydnelude ghe ﬁepé}f.a&tac ing.a feedmassemblyiten
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interior opridivpahend) 20 disthisend tairl @aumeranharetitroughr amhentiup Raving hat dp@n
the barrel tip with or without the use of a hub. At conpletion 15 of the

flush procetaximat aed cantainiag iascavityrenchardistabend métashed tmthesmr@nrrmtscstl afthen

o AT S Ao PR

partially ﬂﬁ@ﬁée&é%ssémsg & F.Hé Bare3s itRrR h\m]em)ria‘l etngagémtahﬂﬁétwéé?ﬁﬂi@éa’(n f

FIG 1 with a needle ass at t ached. 'S a cross-sectiona
vi ew of thén ﬁwhm@endsbeeiﬁngaw tipl Ghislalterketive mebln@ﬁ Is used3with o ctheter Radng4

i ti | t f th t t al f t

ol unger of 2 MEXEY, Sk dllAang aid B REsEbSHan tarekTeoR g %moyﬁmar*&éfwg a
t | t t

partial cr@gp \ﬁeﬁ&?l‘?@a éoﬁggaig OE%TEHE,' %atﬂe?éﬂ‘ %nd hﬁ’ fiiig gbrggﬁttﬂﬁ%aﬁ nt Wéith thg

syringe asse Iy 0 6 I's an enl arge
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assenbly shown at the conpletion of a flush procedure. 6 W 20051032628
PCT/ US2004comgwunicationonish the dollow; igteios; a”éwéw&mnualﬁatlow ise@staplished, byt fargnghe
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of the syringe assenbl
permanently attached to the barrel tip with or without the use of a hub. At completion

15  of the flush procedure the cannula is withdrawn from the septum.

BRIEF DESCRIPTION OF THE DRAWINGS
[000161 FIG. 1 is a perspective view of a syringe assembly according to one
embodiment of the invention.
20 [0010] FIG. 2 is a partially cross-sectioned side elevational view of the sytinge
assembly of FIG. 1 with a needle assembly attached.
[0011] FIG. 3 is a cross-sectional view of the syringe assembly of FIG. 1 taken
along line 3-3. .
[0012]1 FIG. 4 is a partial perspective view of the stopper and distal end of the
25  plunger of the syringe assembly of FIG. 1.
[0013] FIG. 5 is an enlarged partial cross-sectional side elevation view of the distal
end of the syringe assembly of FIG. 2.
[0014] FIG. 6 is an enlarged partial cross-sectional side elevational view of the

distal end of the syringe assembly shown at the completion of a flush procedure.



FIG 8, taken along line 9-9. DETAI LED DESCRI PTION [0018] FIG 1 shows a
syringe 20 according to the present invention generally 10 conprising a
barrel 22 wodoes/hérsger 24. The barrel 22 has a general | yaayysS20ewo28Bk si de
wal I 23 including an open proximl end 28 having finger grips 29, a distal
end 30 having a distal wall 31 and an inside surface 32 defining a chanber
33 for retaining fluid. The inside surface of the barrel at the distal wall
is conically shaped as indicated as nuneral 35. The conically shaped i nsi de
surface of the _dist |1 qQf the bharrel h .ot 15.i ncl uded le A

1 ot rat edo0as o P Fsa dnealiyabonalendnsPrling das Siingt s Hiny i uSe with
passagevvaya?t%t dtef lgﬁé&ldﬁ nicatjon with the chanber. The distal end of
barrel 22 T“pre era not necessarily includes a | ocking luer type
collar 40 qooaent rikEl8.|§ is aupespectivegviewpo@. syfirgel assetitblyg actaciing to tamether
collar includes at |east one thread 43. A cannula 26 includes a proxinal
end 42, a e@mbodimenfofdhednvedionunen 46 therethrough. 20 The distal end may

L0t w5 9858 1650 oY bR Aot B Ber VB LR bR esprp of

comuni cat Fp®, 8akugamrgmd g«gen and the chanmber. Al so, the cannula may be
part of a needl e assenbly 27 including a hub 34 having an open proxinal end
37 containing a cavity 41 and a distal end 39 attached to the proxi mal end

of the cannula so that the | unen a~ ks in fluid conmuni cation
ESERIPTION ui d

with the cavity. The cavity of tR ﬁ@gE@;‘ﬁ %g r9 bly frictionally .

engaged to [to'é‘isf]' P PiG.t De&sHews & syfing e@w%&%g@ ) tﬁegﬁ‘esé’nt g}\{éﬁﬂoﬁ ge néﬂa@lﬂ,@]

Pl unger 24 includes an el ongate body portion pr oxi mal avi ng
fl ange161, camgrisingi & bafrek22i asd.a plusgenpaé.r The barrehZi?pbasad generally) eylindrical 5[eleat

54°1 ol ude Wl ncligite 3% Aeen phral 9ad 8 hasing Hncer anis o8, it sad 36 FaT: s
outside di e wali oy 4P RRASLINACES, BRANEAPBUARE 52151 ARG . The

slidably positiione engagemnen I nsi de sur ace ‘of the

barrel for irbidesurfadd ofi tthei breel and:lh@l disval vealf is wodically skdpddhas iHaiaabed as hhmh
t he passagtsa )I/_b by novenent of the stopper relative to the barrel. Stop
£

54 incl ude sanically esiapsd iRside r@iraceam the distal walkiof ther barre)asa total

) 11 WL A S P W s
thereon. CopssyjelwaysiBireeuid &dramunidation sviflPthehambet, alThe distal end of barrel 22

preferably, but not necessarily includes a locking luer type collar 40 concentrically

surrounding tip 36. The inside surface of the collar includes at least one thread 43. A
cannula 26 includes a proximal end 42, a distal end 44 and a lumen 46 therethrough.
20 The distal end may include a sharp tip or a blunt tip 48 as shown. The cannula may be
connected directly to the tip of the syringe barrel to establish fluid communication
between the lumen and the chamber. Also, the cannula may be part of a needle
assembly 27 including a hub 34 having an open proximal end 37 containing a cavity 41
and a distal end 39 attached to the proximal end of the cannula so that the lumen of
25 the cannula is in fluid communication with the cavity. The cavity of the hub can be
removably frictionally engaged to the tip of the barrel as illustrated in Figs. 2, 5 and 6.
[0019] Plunger 24 includes an elongate body portion 25, a proximal end 50
having a flange 51, and a distal end 52. A stopper 54 is disposed on projection 53 at
distal end 52 of the plunger, preferably via threading engagement. Stopper 54 includes
30 at least one rib and preferably a plurality of ribs 56 on its outside diameter. The
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i ncluded angle B as illustrated in FIG 5. As wll be explained in nore
detail hereinafter, total included angle A of the inside surface of the
barrel at wbeoss@sbés wall is greater than total includedcang2esB2872t he
conically shaped distal surface of the stopper. Angle Ais 10 at |east six
degrees, and preferably at |east about ten degrees nore than angle B. In
this preferred enbodi nent, angle A is about 120 degrees and angle B is about
110 degrees. [0020] Stopper 54 preferably includes at | east one projection

I 60 ical l haped, di Sur f 59. P t 60 k t
Stopper s fsn%ﬁpﬁéi’s?%lf%b&? posber I T 1M RGsasr Rt Wik thg IDHES SulERRiyy the
Process. ﬁwfr@e fRRN ISR biid SARA H%q‘lu‘ia 3y B ft*h‘éecﬁémﬁéle a{reegﬁ%rth@ay

I n the Ca S re

position |tse vity of anot opper | e the stoppers
t oget her bpassageway,ebjolnyovdm&ﬁf the stappep welatmajzo ttke ivartel. o Btapper et includes a

oxanpl 6. t RGNS SHAPVIG Piauiths? S5ron OF ABGRAIOE ROKCHED S et gnd
rubber,ssy Ehﬁ’ttﬁé g\’lﬁﬁ?r,t Ogtédg)ng@lplf@%ﬁélﬁl HRldRs! & srtgr'@ng 'Hﬁh&?@scorllcally

t her eof ™ e pl ungéer odinent is prefera

which is m@lﬁ ed distialt barfatd&9s tiegrger. sTohically phbyed Cdlsﬁaerserfapelwtﬁaslartetaind
the like. [0022] In operation, syrlFIrEe 20 is connected to a needl e assenbly

and fill edmmuded argle Buasillugtrated dm FIGI hig Arvdllbermxplaiioed intmere detail heseinaftern

0! utt on bEtELEeEY MaENAT s s SBRCRRY thy boleP BEIE A6 s bk ad.,
heparin | OS&FF tféﬁﬂeﬁoér@é N fméeﬁﬁll@ﬂy%hbﬁé'@ didstAl dupriee df'thets’ﬁ@pgﬁ'rt Aiidle A is

readily av An exarrp a saline flush solution i1s O Sodi'um
Chl ori de U8Pleash skxdegrees, oeinchpmfmblynaﬂ leagt abamrtencdagreemmoa;e th2rvasglei BimIn

Chl ori de t.h 30 100, USP n|t ari m,per n P units

Fopar | n_ St ATgEraR embedlesnto golsBasch HBaessarehande Bys bgut 40

needl e asseg@l gattached is used to pi erce the pi erceabl e septumor a bl unt
e

cannul a may Inserted into a pre-split septumof a vial containing flush

solution 4god2ohe fIStdppreoISA ipreferablyr inchidesitat dast sone poejebiion edr fug 160! bhng
pl unger rod fl ange I n therf%rom mal_ direction while holding barrel 22, to

draw fl ui dcemiﬁeilygﬂmeél diskal | suirfase 59an Rrajaction 60 regps tbﬂmerséror{l awsting or
Alternaki veliding B eS¥5 oB%S dihgPthe' ddsbibiybioteld. VED: &AM ple? thd UbAiBsIN dHaped

distal surface of one stopper may position itself in the cavity of another stopper while
the stoppers are together before assembly.
[0021] The stopper may be made of any material suitable for providing sealing
characteristics while under compression. For example, the stopper may be made of
20 thermoplastic elastomers, natural rubber, synthetic rubber or thermoplastic materials
and combinations thereof. The plunger in this embodiment is preferably made of
material which is more rigid than the stopper such as polypropylene, polyethylene and
the like. |
[0022] In operation, syringe 20 is connected to a needle assembly and filled with
25  flush solution using known methods. The flush solution may be any solution intended
for flushing. It is preferred that the flush solution be selected from the group consisting
of saline-flush solution and heparin lock flush solution. These solutions are known in
the art and readily available. An example of a saline flush solution is 0.9% Sodium
Chloride USP. An example of a heparin lock flush solution is 0.9% Sodium Chloride with
30 100 USP units of Heparin Sodium per ml or 10 USP units of Heparin Sodium per ml.
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manuf acturing of the syringe via a sterile filling method. Such prefilled
syringes may be supplied with a tip cap, such as tip cap 45 rel easably
connect ed W@ 2bdspzsRgseal i ng passageway 38. |t is preferped/usheds/obdvs2ti p cap
is formed of material selected fromthe 10 group of thernoplastic materials
and el astoneric materials such as natural and synthetic rubber and

t hernopl astic el astoners. [0024] The syringe is now ready for use in
flushing a catheter of an I.V. set. |1.V. sets can be very conplicated and
may include multiple injection ports, a valve and/or other conponents. For
the pur posBh@syringawith ieedle asrembiealsaehedrs dised §a pieree He prareanble septum ey

ncl ndes DCHERETE i fsstiethinRFe o b RBRERr et ConsBliry AR ey

proxi mal esul the ﬂ@éW@élﬁtlon [ dP@Vﬁ nﬁoEthé@pﬁHgé baRer By fmmw@hplahg@ﬂ@a fflény@ the

distal end of the housing. For this '1.V. set septum 69 pre-slit for use
wi t h bl untincthenpraximaheirection swhule helyhngebarrebme to mm@ud ltlumughetheOmeedle

accepting the e. barrel and being activated by the insertion 20 of
t he tlp{]tocaé@t‘-'%'ln%ﬂ FF EH"'B%' nication with the catheter, such as the

cove {auothorn 1 ety Sy 15, OBER g ot i

26 may be inserted throu
Al ternati veapufaatusing of 1thepsym|hga vieea dterile filling Innethey. [Suchgwrdfiled giringes naay be

h pl h f the b | b d w.th
valve | n CHpPRSd Withi 3 &1p vhbs Sudh 5 R 408 45 UF 2SR R BRAEON e AP PR
interior 68 %g%ﬁy bS%Iﬁ?Pr%‘P&eﬂtetﬁ% fﬁgacl&’@ér{)g fo%%d%frrggﬁ?apé’éléﬁéd froif the

syringe barre efe Vi a ressure I's then

appl i eth t ogidupnof ﬁiérm‘bﬁlabﬂc Pnataials dndr efastomeérdc Wa&rtallwrﬁmch a$ hararali shchl
direction. This noves t EI unger 24 having the stopper 54 on its distal

end for ci ngynthetiq fubbey apdd e"é@ﬁ‘ﬁ&i@fﬁ'%ﬁﬁﬂﬁﬁ@n 71 in the chamber 34 out of

then t hr ouBROZEL het of 7y ey tndoB s soBbse it At st 8 g ot 107
Referring s fchf- beﬁvél‘?ﬁccl?hiiElféa'tét!1 afdl rh&e iudRoRLIEEN IFeetRe boAs, &Nalve. and/o%

conpletion of the flush procedure is shown. At the conpletion ‘of the f
procedur e othenicempbpentisa et the spumosemff iltustratiog dhe present ipyention @nsimptitied I.V.

o LRI MARA TR 13, A e i A
R e L e ]
70 having a conduit therethrough extends from the distal end of the housing. For this
L.V. set septum 69 is pre-slit for use with blunt cannula. The 1.V. site may be a valve
having structure for accepting the syringe barrel tip and being activated by the insertion
20 of the tip to establish fluid communication with the catheter, such as the valve taught in
U.S. Patent No. 6,171,287.
[0025] Blunt tip 48 of cannula 26 may be inserted through pre-split septum 69 of
LV. set 64. Alternatively, a sharp tip of a needle cannula may be used to pierce a
septum that is not pre-split, or the tip of the barrel may be engaged with a vaive in the
25 IV site. This establishes fluid communication between the interior 68 of the I.V. set and
the chamber of the syringe barrel. The syringe barrel 22 is preferably held via finger
grips 29. Pressure is then applied to flange 51 of the plunger, for example by a thumb,
in the distal direction. This moves the plunger 24 having the stopper 54 on its distal
end forcing the liquid such as flush solution 71 in the chamber 34 out of the chamber,

30 through cannula 26 and into interior 68 of the I.V. set and then through catheter 70.
9



addi ti onal unnecessary force applied to the plunger, at this tinme, which
could cause reflux of blood into the catheter using prior art stoppers, is
m nim zed Wo 2085032628t ed with the stopper of the present POMEs2004m0875T he
stopper may flex, however, this flexure will 10 occur generally outside of
the seal ed area surroundi ng tthe entrance to the passageway. Further,
projection 60 is shaped so that upon further deflection of the stopper
through forces applied to the pl unger the prOJ ection will not be able to

force the stopper to e pr o naII the ectio annot cr ate
18581 rov cRefREing tie, piign; §f e Pluasr | e’ SHoPRY ot
crougn T 8E8BTmocheRBaTkplel " b ibyilor Sl
k Eﬁh R. & teShidh qmee?& Ss m\t/vﬁ thﬁJf uﬂgﬁtﬁ ddf grzu.%ﬁ Ybeetiure

pOSI tioned no I N Space ween coni ca

of the st onm::albyndhaﬂmj alistak sutfices F59p off ﬂwesswppeurcbatactsfcohinallydlsﬁapéd vigsitle of
the barrel as illustrated in Fig. 6. The pr%@ ilon shoul d be sized and
posi t i onedSddagnab of ttheadistal aBdowall &fothen barel Jieaiupassgaawny o3 issaling theve

bar ol 3 PRECHRLER o S e sreo B 3  SAPEE WIE HRLEIDAG of o oRet gy

di stal sur figge |ﬁtthtehsa a%@/v ahé the catlsdtele aucdﬂmlﬁ%topbeﬁ Béfldetibh eaussd by

illustrated in FIG FIGS. 8 and 9 illustrate an alternative
enbodi ment additional slymeqegeary @ﬂapphedf ta kke plungen: at thisntimen which could cause

nmbod ' .
Cyl i nar: carSubnsd 58 thé cafipterRL bAS"af sREHETS 4 lgleed it Rfetsct i,
f I
wal | 131" nily PRe! offle proate '"”?%Mi’?re%?%’ e e A

i ncl udee pe&sag;qu]ly]ﬁlﬁsrdbmfkthesealed fares surcounding the entrame to thmpaslsagﬁmy
The di st al ydes. coni ca s de 0028

A
oo & o Rirther, suaecHan G008 phaged sadhabioan Rirksss Jellectign & iﬁets PPéF throygh

SRR E Wit e i S o i i

the barrel moVeepsiximaly. iTidtuidethatprbjeetion waanot kredhé envligh foroé ael ingve the
shaped di st al surface 159 at distal end 158. The total included angle of t he
conical |y Stopppe@roxigialie touereate reflee & i Brefered that the pipiestion onhthe distal

co ALY SUAReC PR SogB SACmhoh R L BRER. S oBhubd e Eutiln SHEES;
g ?8} thsl OLg%gérﬂsum@e oF Shaktoppet aRg thé chhealR sHaped ihsige YaFace oPthe dbtal Waltfof
the barrel as illustrated in Fig. 6. The projection should be sized and positioned so that
it cannot absorb enough energy during deflection to move the stopper proximally and
break the seal between the stopper and the barrel at the passageway. The projection
20 can be angularly shaped having a distal surface at the same angle as inside surface 35
of the barrel as illustrated in FIG. 6.
[0027] FIGS. 8 and 9 illustrate an alternative embodiment of the syringe |
assembly of the present invention. In this embodiment syringe assembly 120
comprises a barrel 122 including a cylindrical sidewall 123 having an inside surface 132
25 defining a chamber 133 for retaining fluid. Distal end 130 of the barrel includes a distal -
wall 131 having an elongate tip 136 extending distally therefrom. The tip includes
passageway 138 which is in fluid coﬁmunication with the chamber. The distal wall
includes conically shaped inside surface 135. ‘
[0028] A plunger 124 includes an elongate body portion 125 having a distal end

30 152 and a resilient stopper 154 slidably positioned in fluid-tight engagement with the
10



160 which are sized and positioned not to interfere with the sealing action
of the <conically shaped distal surface of the stopper as it contacts the

coni cal | y woapmrhstgasi de surface of the distal wall of tpeThEno®lo2s®surt her,
the projections should be positioned 10 such that and/or structured so that
when they are in a partially conpressed state they are not al one capabl e of
forcing the stopper proximally in the barrel to disengage the seal between
the conically shaped distal surface of the stopper and the barrel near the

passageway, [0030] Although the invention herein has been described with
reference in§ideisiirice: ¢fctheabargetnobnatopper irlCqugstq;qﬁésm‘Pf&?eF'gt angh gt Conigaliy

enbodi ment ?hzﬁfe‘a é}’i?fa?'sﬁrfﬁl{:é !1'5§t§]taﬂi5l;égeﬂa 158 Phd nga‘i)liﬁau@qjﬁg@@&fcﬁ'l@ Qtieafly

t he present 1'nventi on. i'S"therefore to be understoo nuner ous

nmodi fi cat i sispetitiviside stpfdee tAooft distal Wall si31ds igveatee thardiordecdlly shaged kilgtal subface
arrangenents may be devised wi thout departing fromthe sei rit and scope of
t he presenB amiheatppperady at kasbeight degrees. s iemimdimenbthesdifference hetween

flush syrin Se ni si.ng: rrel including a cylindrical side.
wal | havi naﬁéﬁﬁﬂ%ﬁh&éﬁ)\%@%%qﬁ%ﬁ a chanber for retaining fluid, an
open proxi jgh2691d anfhe ditkAtsiirfaR8 Gfithe stopipae intluliest R blupality of WrbjecBdhsebiolngat e
tip extending distally therefrom having a passageway therethrough in fltid
comuni cat 160 which arai sized amde positiopad.mge toi interterenyithnthe seajingeadtinmy of the

oSt t 1 onedcpcalf haper gheta et ot fetstoRPer.a it cobtaS e feaficalff shaped nsice

h | . A o . . _
movenent o TS GOtle Uistar' NalP oftifie ol MRyt ek bRt SR BE poBitioned
porti oh0 exsggidthay andforastelictufedoso thativwherptheymrexinreapartially @bnypresset statel theypnd

anti-reflux neans conprisjng said stopper havin coni cal ly shaped di st al
surface and@'sBelalonsi@pable ehtascipg tjaaisgommx'&a(ﬁydnothei@rmlt isengage ghe

ol bar 1 g Helyedfl B poniEal itned isE SitraRrr BBk alb hitChaitel REE ofo
sai d stopppas%'gew;y, surface by at |east 6, wherein upon delivery of fluid
er

fromsaid cha , said stopger' contacts the distal end of the barrel and
seal s sai d [pa38hgewalitRaughane sinypption dereiachasrbean desenibad avith reference to

15  particular embodiments, it is to be understood that these embodiments are merely
illustrative of the principles and applications of the present invention. It is therefore to
be understood that numerous modifications may be made to the illustrative
embodiments and that other arrangements may be devised without departing from the
spirit and scope of the present invention as disclosed.

20
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2. The syringe assenbly of claim1l wherein said total included angle of said
stopper distal surface is about 110. 3. The syringe assenbly of claim1l
wherein the total included angl e conically shaped inside surface of said

di stal wall Qﬁ Ig E blhs about 120. 4. The syringe assenbly of claiml
further inclu Z F east one projection on said distal surface of said

st opper p05|t|oned nostly in a space betmeen said distal surface and said

coni cal |y shaped i ce o0 EY di stal wal | when said distal surface

of said stopper sﬂ\?%@%n?yéggeasse Coénr?“é aFl'y shaped inside surface. 5. The
syringe assenbly mfbamﬂehmmﬂimlgm:b)umdn@l fsidusﬁallslmlvmgl apninside s@fade clbfnilpen. 6. The

syringe assenply of. claim urther incl | eas onnect ed
Co sard 1o orter ipr Sy it afn e d el fEReliFub iR Yol
syringe assemihyanoélonghaitfp &teﬂdmgeilsmllsahdeﬁdnuhhmsg)h lphslsﬁg’ewlaﬁ t}&,a:ltlecﬁ@dnf romthe
group consi SH of sa ne fl ufﬁh srﬁ{)utl on and heparin lock flush solution.

12 8. The sy H]g"é’ frnyIEﬁsa BAHPSL: wher ei n sai d stopper is made of
material sel ect ed plingen inéledihg st clomuatki oty pgtiof hdvirgrapptimsl dnd, edissteater s,

nat ural rubber nt het.i rubber ernopl astic materi al s ombi_nat i ons
Ther oot 6" S a S Phit oSy BiTTped in B R etgesit i ) Frefth oo o
iassenbl K i nClﬁhﬁd'balgel for dga\niﬂﬁlﬂgldhlawl ang devipg eidromt ofdact chlamﬂérgiyahoﬁﬂldntaﬂd a
unen therethr a a hu avi n n o roxma nd cont ing a
cavity and a°® 3§g’almé gfvarte é*lﬁl\g g’éa??‘lﬁ‘gﬁggi’& rfﬁﬂmoé'rfd‘teng’f‘g Quingrd zyaﬁ?fﬁl a so
that said | umaop@prﬁklﬁhlwndoﬁgmﬂepaﬁd on with said cavi ty, sai d needl e

assenbl y bei ng rem)\/ab y attached to said tip of said bar t hrou
engagenent of sai dMTTX Beans; YmPEYNg yaléost?mfaft haing a) gAY §h*}Pﬁd fqli("ﬂq

comuni cat i oRuMick g 8didl imshRNRA%ce o¥Qaid Adrrdl-a¥ saill ldid&ld wal Weﬁ@%oﬁSﬁl@@éﬁéd
conprising: a barrel including a cylindrical side wall havi n(g tan i nsi de
$

surface defi nvhstpia tatl dnabvded pagle phiaid mside syrfags af saithbaisbat Bidodstaletalleid and a

di stal end i nRgdattdkiafe adofdi fbRbedVRigle ofWhidhtpPe rQﬁé@aﬂQ@qtffcetHtht eabteRdivhgeifli stal Iy
t herefrom havi ng a passageway theret hr ou%h in luid comunication with said
1

chamber; a pluaeyestivenief fleid fiymesdidehapbpatsaidistoaper s alrt%qt%the Hisig] #9g cathePaisdl mal  end,

a distal end an@éléils%ma&)%&)g%@vaﬁ&d tﬂﬂmo}spé?g@ﬂéchWGOﬂh%ll@d ui d-tight engagement
with said inside surface of “said barrel for drawing fluid into and driving

fluid out of said chanber by novement of said stopper relative to said
barrel, said el onggt ¢yRRe¥ssPAbIy 0P RlafiXf FAGLINGai® WehaiHld¥d Sig®Rf said stopper

distal surface is about 110°.

3. The syringe assembly of claim 1 wherein the total included angle conically

shaped inside surface of said distal wall of said barrel is about 120°.

4. The syringe assembly of claim 1 further including at least one projection on said
distal surface of said stopper positioned mostly in a space between said distal surface and
said conically shaped inside surface of said distal wall when said distal surface of said
stopper first contacts said conically shaped inside surface.

5. The syringe assembly of claim 1 including flush solution in said chamber.

6. The syringe assembly of claim 5 further including a tip cap releasably connected

to said tip of said syringe barrel for sealing said passageway.

7. The syringe assembly of claim 5 wherein said flush solution is selected from the

group consisting of saline flush solution and heparin lock flush solution.
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sai d open proximal end of said barrel; and a tip cap rel easably connected to
said tip of said syringe barrel for sealing said passageway; a quantity of
flush solution in said chanber between said stopper anti said distal wall;
anti-reflux neans for controlling stopper deflection when fluid has been
delivered from said chanber and said stopper is in contact with said distal
wal |, said ank.i - r eTheusyringe asssmblycodfuclhing 1 seheteis tsaid petopphaisi mgdea ot onfecial | y
shaped di stal_surf nd. saj d. |.nsi fac i r id distal
v | bei ng. coest s ik sy s el Saflmas ARl il @i & 5
surface of saiubbepahermbpladtic smietialiiasd edmbivekibnslibérerd. gr eat er Than a t ot al

i ncluded angle of said distal surface of said stopper by at | east 6 so that
sai d stopper seals said passageway when said stopper contacts said distal
wal | ; and at 9.east Tlemsgripgeggseeatblyoof claim 1sfartitbr dosprisingsumekdle @ssembly andauditgopper ,
said at | east_one 0j.ection having.a dist surface. the s .Le as said
distal surfachCBpuL g apPymat sidelspd et a s Peétmmons BdiiE ke

arr posSitToRed™® nost 1y
in the space dmwaipaeeroxial endle@itaringa cdvitg andadisaberd attactied ad bayd plogipaterdnsi de

surface of said distal 1 .when said, djstal surface first.contacts said
cont cat 1y shefietdcpifo i paif B i i Sirfrunftint By nd el S8 ARRG of

cl ai m 10, whedsgdniblysbdigh @inolabhsittacied tPEdd 6 bf @il bald] thfoupb shdap@in@cotsatly from
the center of  said distal surface of .sai.d stopper. so.that said at |east one
o ecti on qoliRobe i & st LR b IR s R RBG 8t ith o SRR opper
contacts said distal wall of said barrel. 12. A method of flushing a

cat heter conprisin e .steps of: (a) proyiding a syringe assenbly having a
barrel includithg agﬁgpPWﬁ iS §£e§$8@ﬁy P'S®vi ng an inside surface defining

a chanber for retad BaRg ihdlnbikh a PliAPRRA sid WA Fdlinge il il sarfelieSdefihingnd
including a distal wall wth an elongate tip extending distally therefrom
havi ng a pass{gehenfor Kemaeiuid, gn opsh rrexiygl end gpda disibgnddpeludinge dsrldvalhanber |

a plunger i nckigdhbgloAghteti BaBAdEn LA AELTOR halidl iaNfAsAgdWagXhdBhroggidin @
distal end, apnd_ a stopper sljdably positioned in fluid- tight engagenent
with said insﬂﬂ%°§W?W§%@°%W“§gPﬂdHﬁWPél for drawing fluid into and driving
fluid out of said £haaddeinchMingRY eBEHe Bdy $Bitidn RhRPPL prokRladbidv 8 disR1 &l d
barrel, said el ongate odg@porllon ext endi ng outward from sai d open

I

proxi mal  endidfa senpgr pigdably|positiongddmfluiditicht engagement giithspigrinyide wafeer ehanber ,

and anti-reflyy vaRBPRP IRATRY fluld ffo SR HivileTRRESut RAVAiN ShantePBY Rl dnknsraped
di stal surface and said
said stopper relative to said barrel, said elongate body portion extending outwardly from

said open proximal end of said barrel; and

a tip cap releasably connected to said tip of said syringe barrel for sealing said
passageway;

a quantity of flush solution in said chamber between said stopper anti said distal
wall; anti-reflux means for controlling stopper deflection when fluid has been delivered
from said chamber and said stopper is in contact with said distal wall, said anti-reflux
means including said stopper having a conically shaped distal surface and said inside
surface of said barrel at said distal wall being conically shaped wherein a total included
angle of said inside surface of said barrel at said distal wall being greater Than a total
included angle of said distal surface of said stopper by at least 6° so that said stopper seals
said passageway when said stopper contacts said distal wall; and at least one projection
on said distal surface of said stopper, said at least one projection having a distal surface
the same angle as said distal surface of said inside surface of said barrel and positioned
mostly in the space between said distal surface and said conically shaped inside surface of

said distal wall when said distal surface first contacts said conically shaped inside surface.

11. The IV. flush syringe assembly of claim 10, wherein said at least one projection
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i nside surface of said barrel at said distal wall being conically shaped
wherein said total included angle of said inside surface of said barrel at
said distal wall is greater than said total incI uded angl e of said stopper
di stal surface_ by.

def | d
flush sol uti 6Snp(1§ netﬂleae"f?yzgéqn? rcggér ¢ Sgl%%r‘g%lal r?gés?% Stoc?g% il onswgenl :a: n

contact w t hleagiode @ragécaibn dedsl ot (igrfeper with diersgalar@&tihﬁtee rsalhapreg cantpetoXxi mal

end, a distal d way therethrough and a housing having a holl ow
interior conﬁaé‘iglétdﬁ‘f’gﬁ%%?g%ﬁﬁ%{het er and in fluid commnication with said

passageway, said housing having an access valve for allowi ng fluid

conmmuni cation, wt QW i nterior aci n said distal end of said
catheter in a%bl ogu'11 E%ds%?{“ﬂ"("&% @H&%fzq{ﬁprégggg%esfegﬁ& te tip of said barrel
with said access gl veprRidinged syrifgd spdsRgapaybatt] aeludingy cylbdecddaideel is in
fluid conmuni cation th said terior of said housing; (e) appl yi ng
farce Lo said pl uNGRIaYDE AByEICoIHoH GHITEE 4 Faaty B A BinEdbeg R o

rﬁspec:1 to Zai d bafoxghal sddtdaata 8gtaﬁ elfldll umldﬁglngtdlmfwm agmﬁhnclslaﬁgwu I0\rl1vs ]
through said pass ol . ow chanber of s 0 t hr oug
sai d passageway OF%E‘W‘?\; (figitfﬁ]é(t refiom) hayg i HuSEEPIYYi ﬂ&rqﬂHP ‘g f?‘H pl unger
until said stoppecofimbiidfios wihtaidRh&HESS ;ﬁﬁﬁgbﬁi‘ﬁ&ludiﬁ%ﬁlndbﬁga?é bodRbpbrtieh sai d
barrel form ng a seal around said passagevvay and

di sengagi ng. sai d
elongate tip from'&dpe? Rroxgaal ey distal epd, and 4 foppgk HH’gg’lﬁfPOF‘P% “Plgl“él cat het er

conprising the steps eﬁ%agelﬁé’t}t WHhQYid s sarfY bf REFLaRSSRAMYaYingINidi8toandar r el
including a cylindrica sidewal |l including an inside surface defining a

chanber for retai ANKYE frid ept ofsaid ghasiben by Rioxgment A saith stopper rdatiyp te prid

i ncluding a di stabaal daididdiaRbod) 9&9@}{ &ténmg BRI FOR sdidSdpah baoxinlaer ef rom
having a passageway t t heret hrough i n uid communication with said chanber,

a plunger includi g#fd ahsadd batghtacqusetify Oﬁgﬂ%hi WHition iRy paidy chpmben apdranti-gflx g
distal end, and a,RLARRRprishs %PLM ﬂapﬁdvrlﬂfggi:&QthW ;Hayéddmstallsqmce%ﬁ@wnent

with said inside surface of said barrel dr avii ng uid into and driving

fluid out of saidinsidarspdacetnf spgvharrelmat soifl distad “ﬂldwérconé‘#lh’t shgpedt whesein d
barrel, said el onggh & HGYude®aidiOny SN A RWraE Bhyel bf 9 GahidvAREN

proxinal
greater than said total included angle of said stopper distal surface by at least 6°,

for controlling stopper deflection when said flush solution has been delivered
from said chamber and said stopper is in contact with said distal wall,

(b) providing a catheter having a proximal end, a distal end a passageway
therethrough and a housing having a hollow interior connected to said catheter
and in fluid communication with said passageway, said housing having an access
valve for allowing fluid communication with said hollow interior;

© placing said distal end of said catheter in a blood vessel;

(d) engaging said elongate tip of said barrel with said access valve so that
said passageway of said syringe barrel is in fluid communication with said hollow
interior of said housing;

(e) applying farce to said plunger to move said plunger in a distal direction
with respect to said barrel so that said flush solution in said chamber flows
through said passageway into said hollow chamber of said housing and through
said passageway of said catheter;

® continue applying force to the plunger until said stopper contacts and
presses against said distal wall of said barrel forming a seal around said
passageway; and

(& disengaging said elongate tip from said access valve.
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end of said barrel, a quantity of flush solution in said chanber, a needle
assenbly including a cannula having a proxinmal end, a distal end and a
| umen t heret hrough and a hub having an open proxi mal end containing a

cavity and a distal en ttached to said prgximal end of said cannula so
that said | uh:gn igni‘eﬁhoglolﬁ?Hsth"@cf‘rﬁ?ﬁ‘ﬁﬁeﬁ%mpgﬁlgﬁﬁ‘teﬁteg%ﬁfg cavity, said needle
assenbly bei ng at{afchegprotidingad @yririgp as@fmbBahalidgas wetrelSiaclidiag asgjilidddcdnen is in

fluid conmuni catiqn w th said chanmber anti-refl ans conpri sing

Sat st opper  havi SFHIGBHRERE p O sues: BUuRE o iR don i am SOl de
surface of sai d bsgenhglroximhalsead AndliaSiistdl el inclubidp Agliganiatlalvitly an sloagaedtiipvher ei n
said total includedlan%lﬁ.oh s§%d ins%de surface of sg%d barrel ., said
distal wall is gr@%Wme: A5H1Yafgrefrigpahaying |13, PATAENGY o SFE e &t r distal
surface by at | easdmfunida€ion G@Nk4i® chanidgr, & tpappaTindafihgest dieipatetvedy patich 1 ush

solution has been delivered from said chagber and said stopper |s .n
contact with sai dhavilEst IOl F‘?d? @tfﬁstadrea 4 ﬁgst%{’v&fa#ﬁ%ﬂw%%&eﬁ& uidy oxi mral
end, a distal endtigitdnggenas &aBeM@ihsidd QirRtdsfddbaaedocdrioidg Foid iMawhdg a

hol | ow i nteri or cgpneched to .said c thgter and in fluid cornunicaajon W th
sai d passageway, Sayies Huid<uhgt s %slilaf%ea % B0VEETE OF the) SIRRPTE AV Fogsal

communi cati on w tBarﬁ:ﬁisﬁlidanhﬁlé\/bb(?iﬁﬁtiidhréxteﬁ@ihg phtdaidnOfr&missid b&t gbxigad of said
catheter in a blood vessel; (d) forcing said distal end of said cannul a
t hrough sai d sept &t & gaie hafelauantity phih selution 1 53id ghambsina meedin 3t t h sai d

hol I ow interior ofpcwaing aReSiaNeyving & broRi Yid)8 dfsAl &R 4h@ 2 hdhed thrétRGBEH t O noVe
said plunger in a distal direction w¢th respect to said barrel so that said

flush sol uti on i naat dul havieean ppaweroximal sdyspnianieg psaefigeiay diste endai d

hol | ow chamber of yBahdd BOURI POxARY ADOPYAN carfifdlals PAAS RHE WRYenOh iR Fludl
catheter; (f) continue applying force to the plunger until said stopper

contacts and pr eQ¥UBUNGHHPH ¥ith S2ifl gavdlystaid negdlp jassembly dieimgiaginghed to ikt ng a

sealt ar ougg sai d o PARERIRYGY ihaPSh futhen W fnNEli@ b RGu RN GARNMIdEHhhpm Sai d
septum
P and anti-reflux means comprising said stopper having a conically shaped distal

surface and said inside surface of said barrel at said distal wall being conically
shaped wherein said total included angle of said inside surface of said barrel at
said distal wall is greater than said total included angle of said stopper distal
surface by at least 6°, for controlling stopper deflection when said flush solution
has been delivered from said chamber and said stopper is in contact with said
distal wall;

(b) providing a catheter having a proximal end, a distal end and a
passageway therethrough and a housing having a hollow interior connected to
said catheter and in fluid communication with said passageway, said housing
having a septum for allowing fluid communication with said hollow interior;

(© placing said distal end of said catheter in a blood vessel;

(d) forcing said distal end of said cannula through said septum so that said
lumen is in fluid communication with said hollow interior of said housing;

(e) applying force to said plunger to move said plunger in a distal direction
with respect to said barrel so that said flush solution in said chamber flows
through said passageway into said hollow chamber of said housing and through
said passageway of said catheter;

® continue applying force to the plunger until said stopper contacts and
presses against said distal wall of said barrel, forming a seal around said
passageway; and

(g withdrawing said cannula from said septum.
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