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WD 2005/ 032628 PCT/ US2004/ 028752 FLUSH SYRI NGE HAVI NG
ANTI - REFLUX STOPPER BACKGROUND OF THE | NVENTI ON 5

wQ 0@80326Ihe present invention relates to syri NPET/US2004/028752
assenblies and particularly to syringe assenblies for
use in |.V. flush procedures. [0002] An |.V. catheter
is a comonly used therapeutic 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 communication with an |.V.

system for g gt swm@wmmmmmx srro#m

I.V. sets have I.V. ports which are in fluid
communi cation with a catheter and all ow access for

ind "Tor use | n AAGKGRBUER AP BT ety e

[(?% i‘f;t Fhe gﬁ‘és%@:’&'i vbéntlbl‘? ?élbfé%% gﬁﬁﬁé 'aﬁéérﬁlﬁléﬁaa\fﬁl partlcularly to syringe

i ng tocol's which depen e anmount of
agsbmblias Fertiese imdllV. flushprocddureshe  patient and the type

[G0RETt 80 5% GBI EaborBmany BresyieranBc Haes e ame patients, in
a&@Fd%%EMEIY"fHé?PtHe?a%@i ldv1. Vnéé’dhéﬁﬁ doﬂh@cﬂea% a vein ready for use

central venous syst optimally wt
mtmrmuaairocqglures ohim ﬁwdmanmnumeaﬂaorcwlh)an/[ . systtem for infusing liquids

arg:lﬁ1 &%@&éﬁéﬁle \gsgt%\ggﬁg ?\/eCUbI L |g{ gﬁ%ﬁ% fllgaggfrlgpmlcatlon with a
T T
fog oezisgg Ia :ﬂnmshiglg ttaﬁmq?%s??g ganﬁalmﬁhgteﬁg?te?umt Isjlealthcar-e facilit.ies. have
ﬂlﬁthﬁQwPF%g%% W‘iﬁ’s&@ﬁﬁﬂdo‘hn F%@O@”E 05 &g g&gqth@ter will remain in the
paﬁ&‘hﬁ féerf%{) ltrgé‘o gy@f@?;da?q%@ Fb%u CLEQ! F(ﬂ?\eﬁérﬁégfré?gai ng%(reiBﬂerally inserted

e nDS conmon

cehbrat icathdter (RPIECY dsilal lengsfigdiblewcatiietar, ewlichtis dgpitaltysinsarted into the
are known in the art and sonetinmes referred to as

cenirl\veneumsyskRM ((aptimally withehedimtarainating indbesHperiicyena cava) via

Ath@%Lfﬂ%?ﬁClaﬂ\%?né %PttH@dnﬁ%&ﬁhltg[ ?ﬁéabbﬁtmgss e Hgg’ipﬁéd %br use when

I nser

infermediat6 aF foritertmethepdpiti drégeripeder to i nfuse fI UI ds
into or to wwthdraw fluids fromthe catheter.

[eR a3 ARese eathekrs inesdmaist Aenperipdically Sayshach w@lmsgllme flush solution
aqu[/ ﬁthegglP rg Iﬁgc?k Hﬁglé)gglqtﬁheaz?#é@ rfq‘jﬁb e q‘ia:o&b&fedAMO'hE other things,

flhirRe Seithet lutnsiemdvae Hest from Eha catbeter fandmeip@rlhmelps prevent the
pl ace a ?entle pressure on the pre-slit septum 30

fovmatqu 0§ Tutyre: blgod siats by henpogh eammen Al ReriscaresoyBredsipy pierceable

se,s%%g%ﬂ}“%@g%&@?ﬁs aﬁ‘!jsaore RifoWh Y?Ptl%g %?Ll gﬁg%%etlmes 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 into or to withdraw fluids from the
catheter. Upon withdrawal of the needle cannula the septum 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
which is forced open by the blunt cannula to establish fluid communication. Also, some
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I.V. sets have access valves which are responsive to
the frusto-conically shaped tip of a syringe barrel

wo enosableesv ng fl ui d communi cati on bet ween t he PCIL/E§1004/028752
of the syringe and the catheter w thout the use of a
cannul a. [0004] Catheters are flushed using syringe
assenblies filled with various fluids. In 5 sone
cases, different fluids are injected sequentiall y in

ith th . |
LGtk PRRE Aot nely®s it 8k espantive i B iristoleatiisll Sheped tip of 2
syfiRge flda?-:‘él f&f aIIdVﬁn@YlUid“@cﬁnHﬁnﬂi&ah@nfHeHﬁEeri the |Hté|”&30f the syringe and
varies by various factors including the size and

thegathateowithnet detusetafra canypilzal |y syringes of 1m

Wt = 9T TR B i ORE R ssrovs s,
sohﬂ? kaddy! @lﬁé@nﬁﬂhfﬂ%t&é |ﬁjéd!@be§&:|déht|§ﬁsn II’F'a@&oraBﬁ’cé@@dh the protocol.

the catheter, comonl y referred to as "ref
FOcﬁre?@ml:tl@ a |Sa|maasmluib¢m&dlor/@ﬁl Wanr&nblcoa@ﬂamt $Lﬂlheas hemrln The size

of BE" ol o6t P uThes Feednl ot Facis Tetisig, e size and
Ieﬁd;tﬁ%ﬂthé"cbﬂ#&té‘w mmcéuty%yﬁugé@etemn ctnﬁaasﬁwlaﬁdffoﬂw\fonﬁne are used.

port while still applying préssufe to the syringe
[qfﬂ ng eltis ardpdldtamtng the €lush usm:qdum: pdiutcedrawhklood siack irto the catheter

i dh 8 e R\, St 3P, Eeteriedtio B In order to
pré@éhtSHIBbB%fluQQﬁtroefheaEaﬁ'lE %@pbﬁ lgrbrﬁ:BuH'g)%df fouﬁp%ntaln a positive

procedure. \Wen a user re Il eves the pressure to
presaumgédn thé tlioe duringf thesﬂusﬂnr proddure. i J h(sonpyenmlye 1shxwly withdrawing
er wll its  npor ze drawi n

thf g A Gt RORL s L perttwe"%ffﬁ‘ ﬁaelvm pEsssUhfcs the syringe
pluﬁggehrurr&eabﬁﬁé"tﬁe fRls [tgroté |sta e du%@ s&ﬁn%‘t\ﬁfh taiCelastomeric

eter .at The catheter
stGppzﬁn Hesstoppér rsefftemcmhpl’@ssewwhehot tMactattl’uetcbstalaem:I oﬁthe syringe

b V.1 flush
eﬁgt \FE‘SF@S{P %?O%h‘léfaﬂ\elhﬂé';i} @'%‘F"R"@r S\Rﬁ“@f‘ 9 H§éjrs'f 85%3 the pressure to
thQZﬁJﬁ%eftGerrgtﬂegfgsz eﬁrgéeuc{q?é ”% Eﬁﬂg%?%d,@ﬁiﬁo@%rﬂg&lll@é%a back to its

noasyabcdize adrapérig diguic fremt thdecatiestironisitd | thef gyriagel bdreel. This is
much |l ess tine ines, are n

I
ungksirablentings ik ﬁ%},@au&%[vkgfiet@neg@tee%ﬁectaﬂ?et%ahm&a@@ter distal end
(r&@x&?%ﬁ?ﬂ?%%ﬂ{ R dtidod it tHlf@é’chE@r a?é %'tﬁe rise because IV lines

orward easy-to-manu ure

arasowbéing $lushed by faalvide vagidticef logali d:arerv@drkelfsafdtljusmhose dedicated
bl ood into the catheter duri ngh and after the flushing
to cathetal mainfeparke: ufhese ehen health carenwprkers st & regwdt of having many

oSS AP 85 PRI, o6 B B rch e e
flushipg&Y linesharndtess erficient aetHoss dellidaterbtb cathetel Msaintenance.

[oco%tsqet'ﬁ:ére?o?e 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.
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2 WO 2005/ 032628 PCT/ US2004/ 028752 SUMVARY OF THE

I NVENTI ON [ 0007] The present invention is directed to
w@2@pnsxge assenbly for use in flush applicatPOnNES20051628752

syringe assenbly reduces or elimnates reflux of blood

into the catheter by providing a conically shaped

st opper surface having a total included angle 5 |ess

than the angle of the conically shaped distal wall of

the b el so that r arrel first
at el t gr cr:ent :r near SE’H@“‘W@&%@%&Q@mar ges
[éddiﬁ]h FRE UbreStnt llﬁ@hflmrls Cd?l’@&fe?ﬁ% Oé‘tsﬁ mb@e?sl%lé@BIR):rfor use in flush

be i ndependent of this seal so
appd;qam orThe |swnm @dseniolpoduges lor\eliminatds ssftuxngk blood into the

RSN DY, egnlaly sbsed SGppet asae tevigd 2 fotal incuded angle
leseHEREhe! éHgIé oF éL‘héé‘ 'c8|9icél|yué eartﬁstg aftlof tha (Hgﬁ‘r‘éﬁ? %Aat the stopper

o en proxinal end and aV|n
Iﬂhevbarreldnrsueatolh@aeru:et npar met passagewaly s\ﬂmH gischarges flush solution.

t S iprecsiist DaiH0PP G- PhATGHHBRIERL oF B oph R that refux is

reaa(\_léd’]& Amhesyat e body portion includes a proxinal
end, a distal end and a stopper slidably positioned in

[GdQﬁ]d An ohV. fmshng;&g\geemseml:ﬂw dolngprisesi @Iebartelfmcmdnfg a cylindrical
SRl 5l ey " e o i e he el
mélﬁdés’ﬂ@n QEEF\ roxirliaf el Qﬁﬁ%t @stapeﬁ% h%9irn§ £Aistl vHTIe\Mth h an elongate tip

unger s outwar rom proxi
exbénctnh@ ditally etheremmn rTéhé ttip mmwdﬁsuaepaSSageww dhdre‘clﬁxfough in fluid
control li n%'”st oqglper defl ection when fluid has been
f

CoguMpRigation ReChambaler A}?dp!uf@egtl@@& ans elgngate body portion
m%ﬁ&‘ésagt tirfalt 85, 94 Hhdh YR ! n8f ééb?‘ Qﬁ%ﬁlaeosmoned in fluid-tight

|-relux structure 1ncludes pper

engagemaht withhtheedside studhce eﬂJtHeaMrrarfdr HFBSNIgQTerﬁtlI ma\ahdg:lnvmg fluid -
its dista

d d f t
oufigk Hhe il csweaRgY &f Hie einpnenselative o Ao Gabel e clongate

o o 05, A0, b SR ¥ 125 v o

baatel.] datitrefux stfeguue@is prio0ided Ifot Cblﬁi’tﬂlu@@t@@bé’ﬁdéﬂédm@n when fluid has
total included angle of the distal surface of the

begh sishiueradsiragoiite ghambrigansk theappppre is b mntactcwubetbe dlstal wall of

g5 R HPBE Sk HIRER Bl shpeo ac

sutfac@ianll theebayeli iegthgas seniebly BRapdd st surfseUsteitetistal wall. The

| east one prOJ ection on the distal surface of

t he
toid spestedoagle iodibe insida syrface afiidedpital aassthm@staltwall is greater than
théd E&Eﬁfncﬁﬂ Eaa%‘aleof)f fhté distal surface of the stopper by at least six degrees.

[0009] In one embodiment the total included angle of the distal surface of the
stopper is about 110 degrees and the total included angle of the conically shaped inéide
surface of the distal wall of the barrel 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
distal surface of the stopper first contacts the conically shaped inside surface.
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stopper and the conically shaped inside surface of the

di stal wall of the barrel when the 30 distal surface
w@Roosha2638 opper first contacts the conically sP@pes2004/028752

i nside surface. 3 WD 2005/ 032628 PCT/ US2004/ 028752

[00011] The syringe assenbly may al so include flush

solution in the chanber and a tip cap rel easably

connected to the tip of the syringe barrel for sealing

4G RS aondiahi HEY ot BELAR AR AIER T B3 chamber and -
tule@b F\aﬂ Dadably éd?ﬂécﬁééi wﬁh@f’cl &f {HeQHAbe Daere$ ¥or s{/&ﬁng the passageway.

assenbly may further incl ude a needle assenb
Then8ushiisalytian mayirhg selaeted o tbeogrpuglcoasatmg aofi saling flush solution

e Ig and Iu] n_therethrough. A hub having an open
rﬁf ‘?('?arlfﬁ‘l 'OE‘ﬁEOQﬁﬂ?a. ning a cavity and a distal end
[@dd:.ﬂﬂh?Heté%/rhbé é’s!’s@?ﬁb‘l@méiﬂﬁlrtl‘iﬁr H&ﬁ.lcl%aBnHééllé%SEQ‘f\bIg including a

[unmen 1I’'s in fluid communication with the cavit
catnnalahlnm/mg armonmmjle@daas:hml 9nd,sancbmmbh3thaltetlamhlgh tAohub having

ar} e ePedtorl o b BoHAEIng. B S RH ST ek Atpehed, b His Broximal end
of GRBTRARNGRL $ thatt the [LiRn i§ W'ﬂ*&l%f c&ﬁrrkfﬂﬁ%a'@i@hr\ﬁ’ch th@%ﬁ?@ of the hub.

Anot her enbodi nent of the I. flush syringe asse
Thef necdie psseshly is rem@mhlyoattanhedrtoibe tip d!falheéjarneh throdgingngagement

of R A e Bl e dputy S Mot G Ve o yHuidigarmmpnicaton with the

cHaﬂ{Hel,Aq,ﬁh@Baﬁ@pn proxi mal end and a 15 distal end
having a distal wall with an elongate tip extending

[ a3l [Anotiher embmdirhenti 0 the h¥s Sagsbwayrindeeresdmblygbf the present
communi catiaon wi.th t

IV SEoRIEAmPERRL R iR BB G an@ﬂd@gvag%\eﬁg A inside surface
de??'r‘nﬁ}q &c hﬁb@tfﬁ*\%tﬁﬁﬂﬁem OFTIHEr aﬁlle'l m&d’es e?r?ﬁ gﬂﬁ?’mal end and a

tight engage Wt e inside sur

dlstbleerhrhhawhg faoallslml wvall vgith &h elathgate tip eﬂtiandimg/dlstallyltbem&om having a
venent of the stopper relative

f th b
pasRGEN A er rcyg il aﬁewgwr@cas@awy? th%ﬁamﬂ befgef plunger includes
TFSEFH B8y oo bR LB cRAoH 930 1 gl opper sicay
positiongdtia ﬂuuﬂ)—trght telmgagémenteWIthouheSmaUerwrtdﬁe of the barrel for drawing
fltgcﬁssagafn\ﬁaélg\(lmgg‘ﬁﬁ(? }9@% }éf gllfﬁ)fgbarg ar l)ﬁgﬁcla\?eglﬂéft (Igﬁatlhe stopper relative to
th§n% rIET ke %Hﬁé:é‘é”bgad&%f "‘cﬂé‘ﬁp ghglﬁérngxt%'h P&, twardly from the open

ecti on when as beeée I ver ed romt

proXiatdh endafithi hars.o pokp cap id releasablycdondectedt to theeelongate t|p of the
distal wall is provided. The anti-reflux structure ¥|
baries | fab sepling éhgmﬁ@ﬁagw ng® &ugphitye af Ifusbhsgledoniis i) the chamber

beg\?dé%lgﬁ:ﬁe WhpdrGarld e BistH AL € ARki-rebix WcRlre¥or (Bfitrolling stopper

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

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
one projection on the distal surface of the stopper is provided. The at least one

4
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wal | being conically shaped wherein the total included

angle of the inside surface of the barrel at the
waele@sabexml | is greater than the total includeRPCHO1004/028752

of the distal surface of the stopper by at |east six

degrees and preferably at |east about ten degrees. At

| east 30 one projection on the distal surface of the

stopper is provided. The at |east one 4 WD 2005/ 032628

ProJE NS RO APURE Sesspoer b IRAL INE 1RO, Gntacts the inside
supfiick asfechef bdrhd s A echibh dfecfhb%jééﬁoﬁfw’ﬂ hﬁ)t@t@f@éhb@dh energy to

will not store enough energy t nove the stoppe
mpvebiheramgper cprOMmadixtteriﬂweterée@t timoetiopper ] dseggamd from the inside

h I d of th
o Wi BB B ok dhe Bafel hedy P stsiten et nod of
[cfdmnl Rgnéth%td?%%hlr@fa ‘chheBdresramk preyémt.h tm%m&%%s the steps

the steps of providi'ng a syringe assenb avi ng
of provigling a@yudge]gswmlyiyuhasvmgcalbasneﬁmohmdlmg laawlmgncairslde wall having
flui

ar e oS el g oDl o8 TeLanng, TWignah GERPraXimal end and a
dl&'aﬁte%l N’ﬁMdM@ B dReal Shvamn gt EWE?@@F ng n%ﬂr@: 'd)égally therefrom

herefrom having a passageway t et hr oug
haymgm rhiassagewaytherethroaigbHafluéd coraminicagien viith i thetnber, a plunger

oS AT AT B s
sllglalb’lwfds; ﬂgmﬂa gtapertnaﬁt fd‘eaﬁ %eohffhe barrel for

raW|n nto an dr|V|ngf
drawlrtmﬁudhmmnandbdﬂvmgélmnubfof tthe chiaoeerby mzjvam'em dfche stopper

relaliadPeihy baror the StHCe HooY: RRIHOR AKGIRG@BRrcly from the open
prgidﬁ’fhtl 'ehp dlf;th% 5&5?1%] Sé’h#igfrwt‘?c& IR IR id gﬂgmber and anti-reflux

anti - dns nimzing stopper I'ect’
medren farhmidimizihg swpner adefleaomeden thed flush edlutionohas Ibeen delivered

Frip Ahechaigr 8nd thit SRpeT lsﬁaksn;%z%tanﬁéq*égé‘e”qdaaaﬂﬁ%ige distal wall
T @%‘tﬁ’dd%rﬁwe‘r%&ﬁ&&g \9P@§éﬁgﬂﬁc%e rggﬂg Oprexf#aa?te% a distal end

and a passagewa roug usi ng
andlaai pgsagl&mﬁavomerem’mwgh anal &l hodsmgommmr_l; cathallowMifterior in fluid
t he passagey t he housi ng having an access val ve
COpYBHbFRLiQs %B@‘-ﬁﬁ@ewb BeoRgeieg dayingr am rscessr yalve capable of
eﬁg%?m?%@"@l%a&é thof‘iﬂmw?ﬁ?&r'a‘ﬂpwm@‘ ﬁw&@%nﬂ'ﬂbhlg Lwith the hollow

ousli ng urther |nc

intehier of tps hodsing.adhegnéteddusthet inehdes the St@swmﬁlm the distal end
in a blood vessel; engag?l ng the elongate tip of the

of jder eathgler Hnt  bloggh vessely angrgirg the glongate fi 9§ dbrabarrel with the
ackB Vi 0y pbARRS T YRL 6256 DA B BBl the rotow
intiepior@¥ ¢hé e uBingN@eplyiny forde 36 ahe plunger to move the plunger in a distal
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.
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25 direction with respect to the barrel so that the

flush solution in the chanber flows through the
w@awsagpsday i nto the holl ow chanber of the houBCTHYSZN028752

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

di sengagi ng said syringe assenbly from said access

SRR A S NI B—

that élaaGateotip dfeefd ®aAeRehey needlet hssepda¢iadéd B dnnula having a
the barrel. The needl e assenbly includes a cannul a

praxiiahgend, prdiahendeard & lwnen diheegtbraugh and wardiwb having an open

proBftel e Haa ARG 8 o PRy B e Siol <BR Pl TRe STPiimal end of the
caPh stha e RiméMR ik fRAd Yt EficadtioAtwitinend Ea®ty. | Thé Bttachment of
fluid conmuni cation with the cavity. The attachnment of

themeediseassemidys arthe baet ischpeughefrictignalgngagament between the cavity

in 1t FLRE (R G0 BAtE SP- THS SLPrir e T Bots Wl P ghiheter having
a Préximal ead,hgidtainéyd Bed @pﬁééﬁl_ﬁéﬁﬁif tR8R-thdugh il a asing having a

and a passageway therethrough”and” a housi ng having
hdllow dnferiot ecanmectednitecthsal aathatae arat Het Buidacamimunicatiah with the

PIFREOMAIC P catrrr | The DRSS AR Bl 3 SRy Er allowing fuid
comilRicaiHTIWiA hat AWM HErdH eFIt]Qif ESHMURICBEiIbR s egﬂtagblli%ed by forcing

communi cation 1s established by forcing the di
therdistalf enchef tencaninala througih thenseptupt smitat thedumenef the cannula is in
TS ey a o A the o et of S UGS 2458, the' Bt may be
I f [ :
p%ﬁ?ﬂéh%&aﬁge& fbf%H@lS‘aerPél t¥b gﬁtﬁgﬁ%ﬁhd& th8®isB ¥ aellu.il%. %‘ft completion

or  wt e use o . At conpletion
oftthe flush pnoqadooethe eannut isamithdrawndram tthel sepeant.r om t he
septum BRI EF DESCRI PTI ON OF THE DRAW NGS [ 000161 FI G
1 is a perspective view of a syringe assenbly

accordi ng to BRIEEHESE 1 EfHEDRAW 20
[00101 FIG 2 1s a partia Iydg?(%s-sect?gnegqglsde

[edeedt | 6IGI lvisew perapeetivy nievgeof asswirigey assemblg adcording to one

ith a peedle assenbly attached. [00111 FIG 3 is a
erﬁﬂ’?ﬂﬁ@‘ﬁgggﬁ AVERHQNy of the syringe assenbly of FIG 1

A0 14712 b8y ORZLoR Sob ol e of e e
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] FIG. 4 is a partial perspective view of the stopper and distal end of the
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.
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25 plunger of the syringe assenbly of FIG 1. [0013]

FIG 5 is an enlarged partial cross-sectional side
web@sasieesr view of the distal end of the syriPQEUS2004/028752

assenbly of FIG 2. [0014] FIG 6 is an enlarged .

partial cross-sectional side elevational view of the

di stal end of the syringe assenbly shown at the

conpl etion of a flush procedure. 6 WO 2005/ 032628

T o £ 55 arerslevationtl den Lty (e SLBYEAsRIRAlY in use with

a egtheedranjecbeské.on site. [0016] FIG 8 is a
per spect | ve view of a syringe assenbly according to

[@Gibfi her FIen8oi armerspectiveryigwivafma isyringe asembly 7aqcordiag to another
Ss- sectioned perspective view of the -

@9?‘%@%& gg’éﬁ%\@n FIG 8, taken along line 9-9.

[ %7y L EfG, DGR AN B0k 83 orfedperdp e Qé@ne%v ;S}JV Ehé‘gﬂlr%fé assembly of

according to the present invention generall
FI&o ®p talsinrajong bae Pe). 22 and a plunger 24. The barrel 22
has a generally cylindrical side wall 23 including an
open proximal end 28 having finger grips 29, a distal
end 30 having a di sipETAMIED DESTRIPYIGNSi de surface
32 defining a chanber 33 for retaining fluid. The
[008 e $UES dcshayfs heyringe @0 aacotdieg dosithel pmleht iivention generally

it pibatrd Racpritha pllcEf 255 B PARLEY het 3 aqharalypylindrical side

t .
w8586 SRy Pbgnal S0 AR SRR o gl nc 30 hving
a distalpvalb3 hand ram laSIdpmsfage\BQWeS&ng]a fchamber 33 for retalnlng fluid. The

end

IngigR Suitass of B Par it helitarien ey shopehas fiiatad as numera

35, 0CKid Gohiksily EN&&@‘:Q{FW sd‘r@a BF?H didt8l kl%“ of the parrel has a total

surroundlng ti e |nS| surface of the
inclndéd daglesh as dbustratﬁuiantHIGeéd Diﬁ:al é&nd Garfurther mﬁludes a tip 36 having a

i ncl udes xi mal end 42, end 44
PaSSAgRWaN 3BHR E!%Famgwm%whw'ta.g agybgr nélghq &Iét%@@dapf barrel 22

p@?@éﬂgal@g?ﬁe%aa%éégénlg lﬂ téﬁésan ! o Il{@ie@}br Ingbﬂaﬁ‘ AFYconcentrically

sdnmwﬂing tip 86t abthe #isidd surfhcecsfrthei cotibt mmludlesiam@‘sttdme thread 43. A
n_and the chanher Al so, the cannul a may be

%@é’?ﬂ wlesya peopdmpl and |%I%@'§% €R rﬂ:fba%df ahlélm%4gﬁherethrough
TR BT A0 I8 g ooy
cowmeuuddad'n;@ctlyhm thbdig wfretheodyringe 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
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
at least one rib and preferably a plurality of ribs 56 on its outside diameter. The
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25 the cannula is in fluid communi cation with the
cavity. The cavity of the hub can be renovably
wo riosvsweml | y engaged to the tip of the barrel P@US2004/028752
illustrated in Figs. 2, 5 and 6. [0019] Plunger 24
i ncl udes an el ongate body portion 25, a proximl end
50 having a flange 51, and a distal end 52. A stopper
54 is disposed on projection 53 at distal end 52 of

Sy B R R e or e

bared| for alidingf fltit bisitd Garh dré\Win Uflaiddeuﬂlcﬁﬁﬁieerchaﬂb%r7through the
WO 2005/ 032628 PCT/ US2004/ 028752 stopper is slidably

passagewahdly mavemantiof thenstoppeyaipdativiertoviinetbarrad. iSteppRs 54 includes a

P@?‘Eﬁ%@dg%f‘%ﬁ%?a‘%&ﬁ{/ ﬁg%ﬁgerﬁg)m %qﬁgméﬂl"cﬁé]cglonn% on the distal end

5D asshdepiarigeRy Stoperesd fafthehenQt@ePar disell aridvs8t Ravie a conically
barrel . Stol%%r 54 includes a proximl end 55 havin

shaped dlistal suriaser 59 rthemoneng%mqra@ypaahﬁpedt distal sxurtacet ﬁg has a total
infll 364 gugRB & dfusPetsriRafion B0 syl RERRdaiieg i GiekRelptail hereinafter,

to@bll%@udéi:“éﬁ%é?\ 5l9chbhﬁ§|§@ Burfé%é"bicﬂie' Bérﬁé? %E%I‘i’e disedidtall is greater than
surf ace as a total included angle

total lincluded aaglerB Bf the sonlmly\mhapedecllsmbswfac@doﬁ thenstopper. Angle A is
her ei naf t

at; e ix BBpaca ahd rrefetaliy L ISkt BB fCucoreag mbrbdhan angle B. In
thidf Eﬁif@l’frea rJss’i‘lﬁbodll‘i’n‘éf’ﬂ: arte wdedapod e26 dé%néé%eal’%ﬂ’@n@@ By|s about 110

shaped di stal surface of the stopper
dagsees. si x degr ees, and preferably at Ieast about ten

GG eronisin B8 AfeSul, indludss "t 4P Shé, Prajeption gor lug 60 on
cdnﬁ:aﬂﬁ%%&pé&%stgle%%‘é 59, Oqfﬁciect?éﬁ%e egﬂ tg)%e%tﬁbﬁéjsyfrom nesting or

i ncl east one projection or
stickingdal ea;chsdrthpedudmgstbé assenibly @récess.Prioy example, e conically shaped

i3 Risaro e GO i peh arai Basiey selsdn 48e Sy ok Snpther stopper while
thglgﬁ)ﬁ{éﬁg 5,’%{ gfe@l% | skahb 5,urface of one stopper may
in the cavit

position | t of anot her stopper while
[admL]st opﬂ'drr&sstappelt uwtﬂmemamfcﬁ enpssaehalysuitabl2idr Fiowiding sealing

er. ma de of any. rial taple for
ChﬁFQﬁﬁ&dﬁtﬁé ‘&'&'Eﬁ |UH3er ERRP 'QF‘r s %@X@mp‘ ‘ﬁ&é‘?PPef may be made of
e b
th%ﬂ{?ﬂgs:tﬁdo %'%ggcfrﬁ%rs ’ﬁgf[ﬁgﬁgurliﬂé?ng)% gﬁé rifpdfer X 6r g@%ﬁh lastic materials
andu bombiratiohb ethergdf asThe prahgen a $h|anefnbodl’memat|sqmeferably made of
thereof The plunger in this enbodi nent is preferably

makgdal BhichyisirepreNdigktnen the SHRRRET Sugh @Sm%yprpmgleg@,owwthwene and
tha4k8, as pol ypropyl ene, polyethyl ene and

[0022] In operation, syringe 20 is connected to a needle assembly and filled with
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
100 USP units of Heparin Sodium per ml or 10 USP units of Heparin Sodium per ml.
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the like. [0022] In operation, syringe 20 is connected
to a needle assenbly and filled with 25 flush

W@ ei0a0swes usi ng known net hods. The fl ush sol ut PORUSRY4/028752
be any solution intended for flushing. It is
preferred that the flush solution be selected fromthe
group consisting of saline flush solution and heparin
| ock flush solution. These solutions are known in the

Tlﬁr{ygﬁgga/{/i aﬁ%'ﬁéﬂp%\égerg@ygg@cﬁgﬁl exar% i%d@]:a[g%ﬁ%ﬂgr%eable septum or a
bletedaPinglPad BrePaéritad irﬁélé rietsdlic S8htui Bf’a'v‘-’ral%%g/élnlng flush solution
Sodi um Chloride with 30 100 USP units of Hepa

angddnediishesolutiornis drewoSptaithe syrisfgeHeareeliby @dﬂmgj rminger rod flange 51

m%{ehpr,% 30 @é E’ﬁﬁz llec\fﬂrog ~g 04/ q@;gtzq gp%ya@@ntgﬁ@gh the needle

caﬁh@gqﬁ@bm@d%ﬁgmyé}gg a bl unt cannul a may be inserted
into a pre-split septumof a vial containing flush

[0D#3dt i on AItantttvlaW,fﬂhasWrmleumaynbe sfiltbdawithi fiush tdodution during the

o208 Rk thersyrbnds Vin astelle Hilicimsgash Buth pretileq Syringes may be
suﬁgl?é’d With @ leo%?g]hsukﬁ%éqﬁ d&a\epe rét?ﬁéé'.%g')yacbﬁﬁé?:téd Lﬂgohp 36 sealing

chanber 33. tern rrnge na
pas$ddemciyvis8. h Iff isyskfesmduthab I:hedtlplcag i$ Fermathofufmatdrial iselected from the
rmewaastenliflllln net hod. Such

gr%‘r'%f& B astlce dnatatials cand glastrmieriGi Mmatarials pSuchy as natural and
sylzﬁé"lgiﬁc?ﬁbﬁérpaﬁ"cﬁﬂneﬁ%ob%gﬁ@@agﬂomqunnect ed to tip 36

I Nng passageway is preferred that the tip

[oo2ali s f Fheesyringe iahew ireddysfar st dal fllisling theathétegiofan 1.V, set. LV.
of thernopl astlp?l materlals and gl astoneric materials

sets,ean Qe very sPaPligeted wnmgtlngu & hudiiplgrpiection ports, a valve and/or
otﬁé}eé(?ﬁ?éﬂr%ﬁé CF&} ﬁﬁ[ﬂgﬁéé oft 04 ting eﬁégﬁ&ﬁp\/ﬁwt@g\}’% simplified 1.V.

or use I n INng a Ca

set 6¥.is ithedtrateduin Fég.var yI.\.osatl 64:abm©riseEdanHW | sitd @8ewhich includes a
a val ve and/or other

mul tiple injection ports,
hoeanﬁcﬁ%em\éné diol lpwelﬁkﬁﬂ%@eanslra septysm pamatig praximal end. A catheter

t
709‘5&&?1@‘ ({oﬂgﬁﬂ th%étﬁo?bﬂ@x@ﬂ {‘drg)f.hg (])cﬁ%gfélécg B lﬁﬁ‘? housing. For this
L\sisee séﬁtmﬁn@hsmﬁ&sﬁtﬁﬂ use Withidlurg dnnbRyi The 4, \,hQiltbCrWay be a valve
interior 68 and a septum 69 at its_ proxinmal end.

hayipgakiuskurefor AecARKHY ath@ svinge banelrtin and bgwgeathua@d by the insertion
of Eﬁé’ﬂhttg gsfgbﬁgl"f‘lﬂ ?orﬁ%yhfﬁgtd&g P;ﬂe é%ﬁté ’ gﬁﬁla %g?{hq.ﬁglbe taught in

U.s. Rételsu me. 6)31)71;2@75;1 val ve having structure for
inge barrel ti

accepting the syr and bei ng activated
[0199511 he i wtttipo%/ﬁ obcayinula 86 may E@ inserted theough piiegsplit septum 69 of

t;?gg;ﬁh' C%ﬂﬂeﬁ;’l‘fht‘ﬂe)J1 3 B0 TS nedtE chuld Fal2he Sised to pierce a
septum that 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 68 of the 1.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,
through cannula 26 and into interior 68 of the L.V. set and then through cétheter 70.
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U S. Patent No. 6,171,287. [0025] Blunt tip 48 of

cannula 26 may be inserted through pre-split septum 69
wW@R005032¢28 set 64. Alternatively, a sharp tip OPCHUS2004/028752

needl e cannula nmay be used to pierce a septumthat is

not pre-split, or the tip of the barrel nay be engaged

wth a valve in the 25 IV site. This establishes fluid

conmuni cati on between the interior 68 of the |.V. set

(@ oKL 18, b E PRI idigthe Wingd” 584 stopper at the

confipsiesen @f itige ﬂhglm pa@c@dlueéi ist gwcfwran 9\@ thd c@hmétﬁ)rpbﬂﬂ&eﬂush procedure

for exanple by a thunmb, in the distal direction.

comisady shapeg| dlﬁgaérsmacaaWrrg‘ thee smpmﬁetromactencomeally shaped inside

a 0 t .he such .as flush soluti
stz 35 10 e el St oft e THTERInaR B5SdRYRNNI0 sealing the
psaadaay 26 thad further Uéﬂét'tlbﬁrofG&eOEt Br IW|W ha¥RL [itAB%r no effect on
then through catheter 70. 9 WO 2005/032628
Ilqa(drlmszeapasssagemy a[rmbmeEcamneqer Reffasordinglyt stopipgr defledtion caused by
ition of the

acfftinal Ynatessae Kt pried dn e Piibodh, ot s, BRI ok tould cause
refl Uﬁ of bltdA iRfPERAH Retef Gﬁhg Prioy a%@ﬁﬁer@' Bt imnﬁiiég ?f @liminated with

9 of the stopper contacts coni cal shap I nSi
thsuartomm d&thef prebentd nsemﬂonenﬂihevestdppef méne floar heveverathis flexure will

odfF BRAEHE obbId e ksl dieR SR RUBARD hE SnBRNG 1 e passageway.
Fﬁfﬁe@cbrogé&tyn' QG“léjsHall])ege 2 ec§%Egﬁ‘F@bthétnggﬂé&mgjif%te%rt?pper through

Accor di st oppe n caused
fomeeemmtledrtp ther pbngaplﬂweoprbyectlhle vmllumdne able tdferce the stopper to
time, whi reflux of blood into th

VR REPEMEN nOhg i gy Proaﬁc&'saeqa@not <TRate; ﬁﬂ%‘éﬂi‘ force to move the
st eéi“ ﬁﬁ’alW td cﬁéﬂ@ refl@erat lé’ & ePr it the! B |Bﬁrbn the distal

pper ‘may OWeVEr, | exure VVI

suoface rof glae estepper e pesitienaaf n’tolsﬂy smésbmé é1 exetwaen doedonigally shaped
ection

diggl 5Tk £e§30$$?§ta¢@§§§%gﬁﬁgﬂaés F%thlgépﬁ&w%@ﬁe o éhe distal wall of
thétt% ?ESHIMS%%B BhCES T‘?\?éﬂr?%‘é b9 sﬁg %]Q&f and Eﬁgsitioned so that

proj ection W not be ab orce st opper
it mmtmbsmrbmhbugh Enatgyl durmgwelefﬂ)ascbuoadbl mbve ahe @top;reeqirexlmally and

rce to ,nove the stopper proximally
bre&&ﬁ%eese shefween the stopper énﬁetaethaaiel ﬁhéh@maf@@@mm okhe projection
cahoi% ?wléﬁg %ﬁ@ﬁé&%&éﬁﬁg \%;dé%ﬂ% Lé‘tf%%ﬁ%: thes 5 %%é@nﬁsdmgde surface 3

of the balrebas flasgaieid ihkGsb6opper and the conl cal |l y shaped :
i nsi de surface of the distal wall of the barrel as
[4037Wst r afdSi B ANl %.illusi@tera) caltarpativhRimeodimest zefd the syringe

s<SHoRE oS! Byt -20 P AL emly 120
comprlses a barrel 122 including a cylindrical sidewall 123 having an inside surface 132
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 communication with the chamber. The distal wall
includes conically shaped inside surface 135. -

[0028] A plunger 124 includes an elongate body portion 125 having a disfal end
152 and a resilient stopper 154 slidably positioned in fluid-tight engagement with the
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break the seal between the stopper and the barrel at

t he passageway. The projection 20 can be angularly
w@bh@peskebmvi ng a di stal surface at the sane anptBUSX04/028752

inside surface 35 of the barrel as illustrated in

FIG 6. [0027] FIGS. 8 and 9 illustrate an alternative

enbodi nent of the syringe assenbly of the present

invention. In this enbodi ment syringe assenbly 120

oGBS B PRTER Fhel 600 B9 Re 4t ABE SRy 156 g o conicaly
smﬁeaa:rmar sdr%’cef 959 ra?‘d@tél' élﬁj fibgli dTheDtcﬁélaﬂncl%ﬂéd ]é’r@IéJBf the conically
e barrel includes a distal wall 131 having

sheped jnaide sufacas of xiskalavaly 131l i gﬂea;ertthan e:bmo:aily 31hapetd| distal surface

| Biea&hé gl B i erebadht e 1 gnbBimepg the difference between

A rfzci?@BQ§|abMu§@@H€grée§S' de surface 135. [0028] A
p un er I ncludes an €l ongate body portion 125

[tmam]ng a Tdh&edlaﬂal sudacesof &E?stamlerancledest aqmiuraktwdpmopctlons or lugs
i on t en ag enment

54 slid b f| d-t
QNG s o0 80 B ine estolh iiefiote STHE H6 Sealifdagtion of the
cd?ﬁcaﬁl?%hgﬁéd @lstal?‘u@fa%é Qﬁﬁﬁé 3tdgflﬂgi"%§5it b ﬂa@t%sﬂwecﬁbzucraw shaped inside

and a coni cal shape t sarface 1
smifacemf theddisdtas waﬂhcm‘ thet barrelnchiulmr dihg Ipeojettione should be positioned

st WgrEandior SHERreH FBR, ViR dBe A< iR RerAlyPmpeased state they
orE oL AR Fangble 3 (DRTT] UF BSppECRrAERall, [P, YR Barpelto fisengage the

sel betvedenutheXdnitaly sbaped ABeA]suifaee df shebtoppef and tbé barrel near the
t he sto)pper includes a plurality of projections or -
P3SEEEVaAY60 whi ch are sized and positioned not to
rfer t f I
m%@ed d?‘s"%”gf'lagufrl%ace IBtH h@éﬂse{rgphér bggﬁl éégﬂg?& hifh reference to
parhwlaloenﬂ:wldimelsﬂsapxect tmsl:edandemto‘odcmanftrbbe emlscbdlments are merely
ections should be

m%@tw&m& gﬂ%%%{wf@ﬁ @rwﬁap %t'@%‘shgﬁ ﬁ{fcér@sga t kwentien. Rhisrtherefore to
be ht?Hde?Et%oHntﬁatpq{Lbh@Jo!u)é c%flﬁﬁg ﬁ{e&t d hl%?éfjea'iig pﬁé illustrative
al one capabl e of Torcin stopper r oxi ma n e

emb\mmmlentmamﬂ sieatgsther ahang@'ﬂahtsbﬁaw\lberdetﬂsedGmthoutldeparting from the

shaped di stal surface of the stopper and the barrel
Sn'rgaﬁndtﬂff@pe@ﬁ%@é%&yt inveotien aﬁ\ldtsﬁ@é 8% the invention

herei n has been described with reference to 15

particul ar enbodi ments, it is to be understood that

t hese enbodi nents are nerely illustrative of the

princi ples and applications of the present invention.

It is therefore to
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be understood that nunerous nodificati ohs nmay be nade

to the illustrative enbodinents and that other
wa@eoanspseent s may be devi sed wit hout departi ngPE¢T/o80041628752

spirit and scope of the present invention as

di scl osed. 20 11 WD 2005/ 032628 PCT/ US2004/ 028752 WHAT

IS CLAIMED IS: 1. An |I.V. flush syringe assenbly

conprising: a barrel .including a cylindrical side wall
Vﬁﬁx M gkasurface defining a 5 chanber for

re alnﬂgg an open proxi mal end and a distal end

i ncl udi ng a dlstal wall with an elongate tip

extending_distally therefromhaving a passageway
1therﬁéthVoﬁ@qh sinKewEsgembyrmemEingn wi t h sai d chanber;

d rtion havin .
or o HeeL Ay 8 e el Wi el Ark oot ol defining
cmﬂﬂjewf@neétairmé i) -dri 8pén PRaasRMeft aMd B &stiap ehHShéi@dlng a distal
surface of 10 said barrel for draw ng fluid into and
walt i withg anl glengate &p ﬁt@mn@l@tallwy therefoent haning apd passageway
L Q ve to sa rreI aid el ongate bod
EtsapREnaf Bl o doR kPRIt it i Pet open pr oxi ma
end PhlupgedinBrRENR an éﬁﬁ'\rgafét bodyehdrivn TRAMY 2 9 5‘1?)Pox1mal end, a distal end
controlling stopper deflection when fl ui
angea istenped s ldalnivh m&lt@nedarrtfbmd tight eagag&mentpmth |se|d inside surface of

safi Bt o b il ind Fiving Htifout s chaBeg by movement of
sa'id@tdﬂﬁ%? raRtide tt &8 HVarkdv & éloﬁé%&éc@ddgb’ péﬁﬂ)‘he@xtenqng outwardly

di stal surface and said inside surface dof sald barre
frem sampﬁrdpmmml\mdl oftssichbarcelpandl | y shaped wher ei n

SpRT T AT A0 —
bl o Sy o dod o

claim2 wherein said tot aI i ncl uded angl e of sal d

sto di st al s faels bout 1100., 25 4.
2:syr lp'ﬁﬁ %@nﬁisﬁ ilvbﬂ $r&h 5?'F!ea"t‘tb{%ﬁ'u>ﬁ H@aaaéacludes said

r tl
ST S s S S g Sy o
satclsd@stetblvyalbbelngauamcﬁllv whaped wheedindiaithtatal inehgledaargle of said inside

t
su?fragé ?sélg%aorpelsat said distal wall is greater than said total included angle of said

stopper distal surface by at least 6°.

3. The syringe assembly of claim 2 wherein said total included angle of said stopper
distal surface is about 110°.

4, The syringe assembly of claim 2 wherein the total included angle conically
shaped inside surface of said distal wall of said barrel is about 120°.

5. The syringe assembly of claim 2 further including at least one projection on said

distal surface of said stopper positioned mostly in the space between said distal surface
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di stal surface of said stopper positioned nostly in

the space between said distal surface 12 WO
wWQBS5H882628 PCT/ US2004/ 028752 and sai d coni caPdTUS2004/028752

shaped i nside surface of said distal wall when said

di stal surface of said stopper first contacts said

conically shaped inside surface. 6. The syringe

assenmbly of claim1 including flush solution in said

o SR AGORIFRLY SBPEL T St o vt eyl ek Bt fgal surface of
saﬁ’é] sEpipdr ﬁb@t'cﬁﬁféc%aéd” @koﬁl%llysﬂfégbﬂgnéi@é SuPagsageway. 8.
The syringe assenb claimo6 wherein said flush

sol ut| on is select ed fromthe 10 group consisting of

63 1 R AR A0 TSR AL 4

stopper is made of material selected fromthe |ist
consi sting of thernoplastic el astoners, natural
7r ubbEhe swingehassembly abblaim 6t fluethen fncigling artip eap atleasaitly connected

Co |on t her eof The ,syringe assenbly of
tecsA B B etk WeOe Spel (6 s5lng, Sad PESSARIA y 1 el udi ng
a cannula having a proximl end, a distal end and a

| umen t herethrough, and a hub havi ng an open proxi mal
8.end 'Elmswngenzgssanmbf ylain® wheliert adiddhushaoletidnes setected from the

sai d rOXI i.d canpul a so thgt said.|lumen
08| ConB G OF 7GR, CUHHoR AT B nIeC QUst S0I04 g

needl e assenbly being renmovably attached to said tip

of said barrel through engagenent of said tip to said
9.caviThe syrmgmtassemblyl OﬁH.TlBIh‘B 1i whél‘elh dsaidretupperaisd ovade of material

with _said chamnber. flus ri nge assemyly .
selesitpd iflam, ghe Hist SO'B%?W@I rW@Pﬁ‘ét'%\ GE?FC%/ Merisy daturs| g:ﬁ:ber, synthetic
rd%lel‘ tHéHh ?ﬁI& dfngtsér%% éﬁH E&ﬁﬁn.ngﬁ ﬁsﬂt chamber for

retdi ning urd, an open proxina and a distal end

including a distal wall with an elongatetlp

ext endi ng_di stal | therefrom havi ng a passagewa . .
QherE’iehﬂéﬂfgﬁf assermoly ef e@rmﬂnfufﬁﬁr@ﬁmrvsmgs%m@ee%aaﬁé@mbly including

a %aﬂhﬁ'lg wﬁ%gl ;H%%fﬁgql ! 08&%%%08% QOI"uHe‘?\nt%z?I&éQ%@w, and a hub

roxr ma énd and st opper

hammg tanoopeh iproimal @ntdi ghitaipirgreeterity and  digtal eémbattached to said
prsol>J<irrrf1§CeendoE)f 1sgid cannula so that said lumen is in fluid communication with said
cavity, said needle assembly being removably attached to said tip of said barrel through
engagement of said tip to said cavity so that said lumen is in fluid communication with

said chamber.

11.  An LV. flush syringe assembly comprising:

a barrel including a cylindrical side wall having an inside surface defining a
chamber for retaining fluid, an open proximal end and a distal end including a distal
wall with an elbngate tip extending distally therefrom having a passageway
therethrough in fluid communication with said chamber;

a plunger including an elongate body portion having a proximal end, a distal end
and a stopper slidably positioned in fluid-tight engagement with said inside surface of
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WO 2005/ 032628 PCT/ US2004/ 028752 said barrel for

drawing fluid into and driving fluid out of said
w@eb@ssas2$y novenent of said stopper rel ati veP€DUSED4028752

barrel, said el ongate body portion extendi ng outwardly

fromsaid open proximal end of said barrel; and a tip

cap rel easably connected to said tip of said syringe

barrel for sealing said 5 passagemay a quantity of

sa%ﬁg&gf | :#ré\& ﬂe/@lnpto éj{ﬂf Hb ying F@@’\E ﬂts sqlgrc R%%?rby movement of
safcP Btd ek i reRtivE ABPSdid Ciﬁrkﬂcbélﬁnelbﬁ@étef badyd pBAforP @Rfending outwardly
delivered fromsaid nber and Said stopper is in

freypisaigcopean piexiaaldend @‘t@ld bairel; apdi d anti-reflux 10

o srob3aiAeaRy SoRbaBASh AL A E By i, BaBr B Seating saia

pasbagediadl; di stal wal | being conically shaped wherein
said total included angl e of said inside surface of
sai d guantisy ofiflushisdlutiostinlsaigathantieariptyeemseid stopper and said distal
tEe total included angle of said distal surface of
@' id stopper by at |least 6; and at | east one

pr Oja‘?ﬁitlieﬁgx% 'fglr Qbﬁttrélhni Efofggéﬁdé’ﬁclec%h%l%rpﬁg@magtI%ﬁen delivered

posi tione ace between sal
framardaict ehambes and semlnstoapely|ssmanmuaatnmtrdsamiud|fsmt evallf said anti-reflux

i o o ol A e s
su?%c@oéf edidf batsdli B9 sqidCalbat wall 'céhi'géglflj Egﬁﬁéef%h&&n said total

providing a syringe assenbly
ind:luddaahdnglg of said insitlei sr.mfacmcrﬂesambbarrelm samlvdistal avalli beinglgreater than

the ST BIHCRANO o S0 4 s G OF Sld Skohe B At iegtgCa and
val latWeddh oRB S[ﬁ'[g)jé'%ﬂ@ﬁ t%lqé aﬁ)(% ﬁ?&tcaq %ﬁhﬁ@e? §5l§|§t¥p5§?‘e§§s tldNed mostly in

having a passageway roug
the wpaoe ibetweéem satdtdlstahsdrfacteaaml:rsaldacwlaaﬂge;hapedohslde ’sQrface of said

an el ongat e body portion_having a proxi mal end
digtpliall When sagq@@@'?w@‘a@eﬂrst §pn 5‘@5@!%@@1@6}'%@@@@ inside surface.

fluid-tight engagenment with said inside surface of
said barrel for 25 drawing fluid into and driving

121 vidmetiiododf fushthgchaatietergomprisiigetite stépsef:d t opper
relétlveto said barrel, said elongate body portion
ext dAdi ﬁ@veﬂmsmr&ymgfe @é?ﬁ@BYdWBUHlQrﬁ bafrekin Ingra cghindrical side wall

ha%ﬂ'lgdn%rt?"i‘ﬁsﬁ fe au {’e“@@i‘n# f% LEndhbsh &qjefglhlﬁgoﬂ¢d S2h Ypen proximal end

nmeans or con

angit @disedl emefihelatiingra dise veel with |alnSéloﬁgdtéttip0éktéﬁ§|n§Qﬁ$tally therefrom
delivered fromsaid chanber and said stopper is in

hayisier 2 passageway sherethretigh imEuid: communication with said chamber, a plunger
including an elongate body portion having a proximal end, a distal end, and a stopper

slidably positioned in fluid-tight engagement with said inside surface of said barrel for
drawing fluid into and driving fluid out of said chamber by movement of said topper
relative to said barrel, said elongate body portion extending outwardly from said open
proximal end of said barrel, a quantity of flush solution in said chamber, and anti-reflux
means for controlling stopper deflection when said flush solution has been delivered

from said chamber and said stopper is in contact with said distal wall;
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WO 2005/ 032628 PCT/ US2004/ 028752 (b) providing a
catheter having a proximal end, a distal end a
wpagsagpsamy theret hrough and a housi ng havi ngp@r/nstoboees7s2
interior connected to said catheter and in fluid
communi cation with said passageway, said housing
havi ng an access valve for allowng fluid
conmuni cation with said hollowinterior; 5 (c) placing
sai i stal .end of ,said catheter in bl pod yessel ;
(o hoRMARH Faidg HAING: 5 FpXBal Nk, s dlStal ehd @ passageway
theRItArAAGRaHRTRI ¥ ‘?Ho)tlginﬁQ'\.s.tv'ilgjt gfh'é)'llgw iﬂfb‘-‘rﬁﬁ%\"rﬁécteﬁ ‘téaiagj catheter and in
syringé barrel is in fldid communication wth sal
fluid | doownumicatioro withf said apassagavedyn gsaid éousimgl having farr aecess valve for
to.sajd plunger. to noye sajd plunger in a distal
allgyae FighFoRpTcatio B st Reuani rel so that sai d

flu S IQdhid di ' %n%@ aid

pasgg)ge\%!e\a)#h'ilg;gtﬁéd gig’lfhé%ﬁgﬁf%\?v c aﬁ%tfgk%\? blcg{ d oﬁlzi ng

and (tdhr engdgisaisdidpziesgate wipyofodaid bairel withteaidaccest valve so that said

conti nue Lying force tq the, plunger until said . .
PSRRI oS Sy aam, Barr gl i da Sl e, BamAtinicakion Wik sai! beliow interior of
saff h&@isg:Parrel; and 15 (g) disengaging said el ongate

tip fromsaid access valve. 13. A nethod of flushing a

cat I{e) eapply'mgr;{)fosde;]t@ srdinhanEpstmrqvéal)aidgplungeﬁ inca distal direction with

syringe assenbly having a_barrel including a )
re‘s_@/gqt | r$aéciﬁJa§qeL§9,aq%|at s ;qlcflg@ .ﬁ@UHﬁnilhsﬁa& champse flows through said

i RO; , .

P et Ao Hariffrtbell polsthd mnP iRt sqig passagevay of

saithtatheferh an el ongate tip extending distally therefrom
havi ng a passagemay t heret hrough jn fluid
)

comkihni c&eN@HevapRlyg foreadeniie phingetnyel saisk stappey contacts and
I . i . i i | d,
PrE e DR, Sl Rt L B RE il DT omed i

f1 ui(d) t dighhgahoggaitesidngsité bipseird saitisdctesswdliace of
said barrel for drawing fluid into and driving fluid
out of said chanber by novenent of the stopper 25

(o 35 R AP B Bla AR ELRAELS BRdeRoS o
D e i o oyl il
induging anvaside surfage defining acehanaber far regta‘ming fluigy anrmpengioximal end

o8 R S0 8RB A B LS el trrerons

haoingse passagaey aharettirbagh safldid| comefunigatioh WithisdiB&hamber, a plunger |
y

. communi cation with said cavity, said needl e assenbl
ingheding aax elangrie haslyspordionihavistg @ eireximal end, a distal end, and a stopper

slidably positioned in fluid-tight engagement with said inside surface of said barrel for
drawing fluid into and driving fluid out of said chamber by movement of the stopper
relative to said barrel, said elongate body portion extending outwardly from said open
proximal end of said barrel, a quantity of flush solution in said chamber, a needle
assembly including a cannula having a pfoximal 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 said proximal end of said cannula so that said lumen is in fluid

communication with said cavity, said needle assembly being attached to said tip of said
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15 WD 2005/ 032628 PCT/ US2004/ 028752 barrel so that
said lunmen is in fluid communi cation with said

W@ b@ssas28 and anti-reflux rmeans for control | i PQI/US2004/028752
st opper deflection when said flush solution has been
delivered from said chanber and said stopper is in
contact with said distal wall; (b) providing a
catheter having a proxi mal end, a distal end and a

o AR i S, BB B B e, and atieno
meams %ﬂ@éﬁ&kﬂln@tstdmereﬂeaﬂirﬁv@@ﬂS%&Wh %t@brﬁ%?ﬂé@n delivered
havi nCﬁdTla septum for allowi ng fluid comunication wit

fremisai rﬁher andesdidstoppel isphaontagt ydthdsaid slistal vmﬂ;i of

| qpathens d d |
i st GROBg e R PEGRELE S el arckand 3 passageway
thedtHroub® AntTBhdusing Mavi ﬂ%b%dﬁ@W%ﬁ"{ﬁtdoﬁﬂeHeHrtoss%'ldj catheter and in
hol l ow™i nterior of "said housing; (e) applying force

ﬂlsducorrmwwmg@tuort withosaid 9a$saingavi,geald|h0ualr@| Bavimg a septum for allowing
fl di,rection V)c/l E%ﬂ’t" H%'? d -barrel .so that said

Ll"?l GEHUYNICH O&nwitiﬁsg' EWARISEICT] | ovvs thr ough said

bas SRgeh ifdé0d Bkl éﬁ@'df%fcpéf%? S5 cP'véH%HP' ng

and t gh "sal d passagewa cat eter 15 (f)
cont(ldhuéomrm]l said (distal eedtcof sdia qalnnu@ethruugh\ Isaf;hselptum so that said

sto er .caont acts and [ e aln sai d dj wal |
BreRaR ol iRt on, R BiEn AR, Bt calth o dindiorn
sai de§eRppingfrce 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; .

(f) continue applying force to the plunger until said stopper contacts and
presses against said distal wall of said barrel; and

(g) withdrawing said cannula from said septum.
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