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FLUSH SYRI NGE HAVI NG ANTI - REFLUX STOPPER FI ELD OF THE
| NVENTI ON [oo00i] The present invention relates to
W@ shgw3assenbl i es and particularly to syri ngeCT/US2004/039215
assenblies for use in LV. flush procedures. BACKGROUND
[0002] An LV. catheter is a commonly used therapeutic
device. Many patients, in accordance wth their
t her apy, rFI_‘USIiIfS\tR(INGEt HAVING ANFE-REFLUX STOPPER
ready for use in various procedures or in fluid
conmuni cation with an LV. systemfor infusing |iquids
and nedi cation. Many LV. sets have LV. ports which are
in fluid communication with a catheter and all ow
access for the purpeseLef OF¥HEINVENTIONRL I ON into
the patient, and for use 1 n flushing techniques to
[ O®0 Df arl’hecpltds;entennverttmr rélgtesHenlsytinge eassamblies iargl particularly to
have fl ushing protocaol s ?g?%]ch de end on the anount of
syringe asrembleh Earysenin| L.V ProcR Wﬁé- patient and the
type of catheter being used. For exanple, a
peripherally inserted central catheter (PICC) is a
long flexible catheter, BACKGROUND cally inserted
into the central venous system (optimally with the tip
[o)@om nd&ni hy. cathet&f IS@MW”WeM@C@ﬁIﬁé?DQMt&? devdce. Many patients, in

S el SN R HR B
u§é”ﬂ92€r£odg§pr%&§l e qPI ﬁqg}nrfmﬁ%ﬁtl GRUlA fﬁ 1IV."§8tem for infusing

ro wth sa
liguadigit arah medr’cal’onepaManyl Dk ﬁétsshase)l IM opordisapwhmhngare in fluid
on the Er otocol . Among ot her things, shi Bg salin
~ cafamuniceoneWiified [RERSICK 1R taH@Wc@f:ﬁ%ise Ofark hB\é'éPrqsﬁ of injecting

Bl PSP B A4, PR o vt
ing%jﬂtg”ﬂ-lé’éltmbﬁe ?édnltle%erﬁ)é\#éTﬂus?mg%@r@to@I@VWhich ddpendrén the amount

onetinmes referred to as fromthe Latin pro
off tmeathe cetheiengvitl aenmdie iméleel paticgeand tiadype of watheter being used.

Fcff;fe&s;a?e,mrs%ﬁﬁﬁé@ws%sagéate%ﬁtraz CLafe PR, o ong et
B i i, hOL4SS cia Bind Hrdi @ptmaly it

theeeipl eerp@nating |hht51e§5€smoeﬂmsamna cawd)l fia Iﬂmetsuneaﬁmlaigvelns of the
pre-slit septuns are used with bl unt cannul

ant¢pulmba||fpssa h&IEC Uines avaesignedafor aiseewhen "ate§5neﬂfa§% or long-term
therapy il pregcrlne%e 'S rmved to place a gentle pressure

[0003] These catheter I|nes must be periodically flushed with saline flush solution
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 LV. ports are covered by
pierceable septums or pre-slit septums and are known in the art and sometimes
referred to as “PRN” from the Latin pro re nata meaning “as the need arises”. The
septum is preferably made of rubber or another elastomeric material which permits
insertion of a sharp needle cannula in order to infuse fluids 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
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on the pre-slit septumwhich is forced open by the
bl unt cannula to establish fluid conmunication. Al so,

W@ o008/06M30 set s have access val ves which are r eBQDNS1004039215
to the frusto-conically shaped tip of a syringe barrel

¢ L1 awi f : : : :

cals SR o B B0 S0P I8 flatep e pressure

or?%lﬁ‘é"ﬂré—sllf @@Q&ﬁn %lﬂ@ﬁ@f@rcéﬁ epanubiete Usiimgcanmulage establish fluid
assenblies filled with various fluids. In sone cases,

canuaicationf |Alsausscmne31 Mnjsetst Iem/esacg@sﬁwabresyvmm are responsive to the

Fragogarual oprRgsh iy BEi7 SerasaBoran oL aawg i Gqmmunication
eliuﬁeeﬁ' the | fo?%f THE bﬁm éﬁ&' tlt1 cél!Hé‘i& Wi¥ go?ﬂ ﬂ*fésuéé%ﬂ &eannula.

I OUs acto rs Sl ze an

[@@@41:atdaerq@cers "a'y@lfh;lahéd Laswg Bglalsg@fasserhbllémﬁlleﬁrwltrarvarlous fluids.
10m vol une are used. [0005] It is inport [

Irf Is0B1¢ [sR8RS: ddifferert fluigsdrravinieeisd saguentially 'ﬂlhéccorgance with the

Dgggﬁpgm Jor ee;%g%pbéé %agalﬁeoﬁsgﬁﬁ@ns?&|o#é§g§/aépgél‘gtﬁceo\? ulant such as

hepRRE. M8 Site 0Tt iPet SiRinkRt BSdE o trRBhURE! Ilhés Qaﬂesllbgrg\%hous factors

to maintain a positive pressure in the |ine during the

intludirty plneeusczeuareﬁ langth ofethe oatbieter. SWWC?IImsvlhm%ﬁ/\pﬁgml 3ml, 5mi
t he s P and capnula fromthe LV. port while stil

m%ﬁépVI lg?%@&%P%ﬁ ‘0 the syrlnge pl unger rod during

[é{?@gﬁ ng'?s %@?ﬁ‘ng n t ﬁ\ﬁgf‘% P Sectiupd rr}d’t% W ®8od cJaack into the

opper, per I's often conpresse

ca@hétérlWh@@két@hSclbhandI%Bth@@dtlﬂert feonsnonlygefbmed ¢b as “reflux”.
at the conpletion of the flush procedure. \Wen a user
I etdesiepreventpbleed teftu thte hbe spthajer the usar is gacewiagrd to maintain

o BSHE Be BEhAE R RER, ot by 2308 B ivonve sy
VARG S Sl ST e SInagying presour
todthet s\tringgedpl(ngén rod) duririgtieeflesiwprdeederd. uWWhen uginga syringe with an
e OB oo SR R SSR i oo 58 il e

oL UGl SR B SRR, Y o usr e

tHeeprtisbuldf tdéhe plingepfter the fashesiosedirepistdopmieteaal; ¢he stopper will
be responsi ble for and who spend nuch less tine

exparchbagk Ity its mesmahsigendiavirg diquid ifeain the @ﬂtb@’@r into the syringe
oS B S PSRBT Bk & BB8Shioe 9B THRER1RE atheter t the
cfever &S@%Hﬁa(‘?éﬂhﬂ Problems with reflux of blood into the catheter are on
the rise because IV 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 IV lines, are not as efficient as those
dedicated to catheter maintenance.

[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
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syringe assenblies which hel ps reduce or elimnate
reflux of blood into the catheter during and after the

WO baoshérogo procedure has occurred even if fl ushPCT/US2004/039215

protocol s andprocedures are not precisely followed.

For exampl e, prematurely.rel easing the conpressjve )
Prebedlieh arpend BRIy FORREMRIF BrgRtHiEodeleasing the
chifpPedsii &éd'8h the SRR Neh il chDSEPEH bl Qg%htgrtﬁe catheter.

present invention is directed to a syringe assenbly

for use in flush applications. The syringe assenbly

reduces or elimnates reflux of blood into th

catheter by provi dPHMMARYOFTHE H‘Mﬁ@fﬂ@t"bpger

P S0 R B8 R e i s

applidagions.o TH@tsthﬁe Hsoemely feRl@stdreehniagds Fefidt oftblood into the
Its center near the passageway which di scharges flush

catbetari by. previding:ra conipaléys shapedistoprerssunfaes haiing setotal included
aé@%ﬁ@%{ enf t%@%@ﬁaso{&ﬁﬁél\gpﬁ%phg %ﬁgé% lﬁlgsgalégsglLEgHg)eegaPrrel so that the
slﬁ@glﬁf s8R Ehebﬁéfr@l ﬁ%#tcét“ﬁé e’l%n?elﬁ)ﬂeérngﬁé %gﬁéqég/wl\/\;hich discharges

ng an 1 nside surface defining a cha

flustt gohitiog. f Fuither déraptessioal of the sidgpeawild penindepandeit of this seal
end and a _di st al end_hav”gg a distal wall with an
se khatgeflexis peduced euiehigniaatetal |y therefrom The tip

tBBRR A Eor TR R s dReelY b el doeugingsa cylinarical
sileRBIHRIRPEY IRQaE isGFfaté“éieﬁFng}ggbiﬁ ;:%ﬁ?ﬂe‘f‘%r $&Rinifg fluid. The barrel

di stal end and a stopper sli positioned In
inclugied -an gpen praxigahend andtendiste andshaléng ardistaéwall witie an elongate

A i o AN e
Al Bieu b PR SR PRI AR a4 B by porion

inchuidesla praximal ehdlua distabiehdiaadi & sappér dtidabl9rpositioned in fluid-tight
controllin%hstopper defl ecti on when fluid has been

ergageneriawith dhetinsiderratitase ofride: barrel fospdrawing fluid into and driving

AU B s Coerel o MavERicnsr, e sRBRRE reative g the barrel. The
eléﬁﬁét‘éﬁbéc}% ;ﬁ/@ﬂfbﬁ%@hﬁtﬁhg%éi‘; %ﬁ?ﬁdé‘%t\ﬁ/é\%l@ﬂ?@fﬂ?é‘%ﬁ‘%roximal end

a coni ca shaped 1 nsi ace at Its a

of Thiee tharedl. | Aotitreéflx sstolcture i Ipeovided der stontriiingobtdpper deflection
tal Il 1s greater than the total

| at the di al .
Wﬁ%'ra ﬁﬁ%%aart@%@ éﬁ ve 5 Hre §nam§§5 apfl theesteppgyplsrinmspntact with

of N 7 SRS AR DR EGELEED o o avig o

conically shaped 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
stopper is about 110 degrees and the total included angle of the conically shaped
inside 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
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stopper is about 110 degrees and the total included
angl e of the conically shaped inside surface of the

waele@sablosml | of the barrel is about 120 degr eeBCT/US2004/039215

[ 000i 0] The syringe assenbly nmay further include at

sg%aSt ?@e%%[c(?é gctlo onp{)'ﬁ‘q%ﬁl* %Eal urf_ Cewgff@gé Eﬁghe distal wall of
tr?énBEQ'EFthe Ct?]eocfh?fa{‘ ?rgest althé%ﬁ?ﬂp@ @ﬁf"céﬁﬂa'ci’ ﬁﬁ@&ﬂcally shaped

sur ace 0 Arrel
it slirfdcd. surface of the stopper first contacts the
coni cally shaped inside surface. [oo0ii] The syring
[8998aaHITh er@grlreqesassemhlmeawalsg incide flughsolationén the chamber and a

tf Eona PR cpRaRar fo ERAPP o RE" Skibaychanfe TR sealing the
Bwag! Ufh@ﬂuﬂ?)éol@ﬁ?ﬁ ﬁ?b@%ei dcPa Friden gﬁé’g” congisting of saline

coéégl sting of saline sol ution and hep
flash solution gnadtgZrinTloek sghuktioge assenbly may furt her
a needl e assenbl i ncl a, cannul a havin

[bgghgﬁgrheeﬁwn%e aranablyghay eallgmm% at RS @msgggglyaincluding a
cAHE TS BRORET HEOS Bk oE oA 3 B yERAban. A

héﬁﬁﬁtémopentm@klm51eeﬁw&Elﬁltaluﬁ T%ra tawutyd angranditgiabn@attached to the
the cavity of the hub e needl e assenbly is

praximabbng oft thecerntnula sohidat ithe dimemeisbiar fleid comougication with the

YT 0D, T b ﬁd'tegﬂ%ﬁ%ﬁ?fﬁgﬁ riaveh; A ae dRe tip of the
|freF ﬁ‘ﬁ'o@ﬁ ga%érﬁg H@“ﬁ;{) R&khe @JQ\‘HE\{ BEte H[Jb%BechEVthe lumen is in
in of

Ius sse he present | nventrion

fluvalmmmmealcatlbaww‘eh thmclhanibelgofath«aybamelrl cal S| devval |
havi ng an inside surface deflnlng a chanber

[PepaABhi Agotheri embadianasir ofethg AM. Lfdesh awlra%@swramynaf the present

m&?@‘;@@%gﬁ}pﬂgéé% %ﬁﬁ?l @e%dﬂ'&a? g?/h[?«{l]@aégs‘fdoémﬂfa{ﬁ\ﬂ@é‘ an inside surface

d BTG RN bErERor rBtaMiag fiuttl.f THe %a?t@l‘iﬂt'lhd‘e%tarpapéh bPoximal end and
t he Chanber. A plunger includes an el ongate body

apdistal endhhaning aadistaixetiwitn@n elodgsteatipesidendidgadistally therefrom
n3Yich 3 mesradenny SiRseeR n 'Eu@gﬁér%ﬁ&r%?att@?ﬁm:Fﬂee”tchamber- A

pfun@éﬁ{ednc!ljdéfsa&?ﬂ pé%é;gcr)é* EPH: W%a td;ﬁrqu}ﬁ %;distal end and a
st@bpegeﬁ@ﬂbpcposmfonéhanpﬂluldﬂt@ht e:'mgagdme(nutwm dhe/ |rﬁ$|@ensurface of the

open proximal end of the barrel. At
aréelef@s Qmwlr@Jhﬁddlﬂ@daﬁd)dﬂWégeﬂ% gut of thq)cmmbﬂ@bbmm@ment of the

ggﬁbgf regh \?% td ﬁe %%?l%ﬁgq%yeloﬁ‘ga%a@od)} i Eﬂe plull’l\%;lgr extends outwardly

from the open proximal end of the barrel. A tip cap is releasably connected to the
elongate tip 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 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
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in the chanber between the stopper and the distal
wall. Anti-reflux structure for controlling stopper

waledobectoBion when fl uid has been delivered fronmPE€TES2004/039215

chanber and the stopper is in contact wwth the distal
he anti-r X structure nm

Pisteracaf iRosk cBBpE et AeBissa. SblRestony FRlsaaN arsthg distal surface
oﬁlﬂic{ g@%@gﬁl‘ %rtb‘?/idé&f?' ?ﬁe%‘ﬂrléfs‘feor%f DroRECHARA irsedqﬁc,g&otntgpgqnd/or sized so

el ng coni cal'l'y shape erein

thatalhete theas@ppeptohteetd tie heideusdreare off thichisarbalrarl déflection of the
the distal wall is greater than the total included

pexigrtiorowilk met fipes anough eREWYIO Make $he skmpeaspraximadiide the extent

b N T L R ] -

tHd pRehelgyProvi ded. The at | east one projection is
pogl ti gnedyand/ or sized so that when the stopper

[oontagths netbod nafi Hestsing faacathetert be thamreserdniynvention comprises the
defl ection of the projection will not store _enough . .
StgRe A yProVdingya SYMade assepalrly havindra eyrel §1ayding & Sfindrical side wall
[ j f [ NShge. .
n$lfio S FRfde, sGrifee TRARRES o CRIMAC°FdrORKARIEL BLRC SrPbpen proximal

eh@Cht4d distaeehgdnalidingus fistal avaflalvitatT elingabe tipr &@&entling distally
i nvention conprises the steps of prOV|dung a syringe
uiad

theselsaml yanig [g passrgaevaly itheratiaotigha it yf comauniation with the
wal | havi ng an .insi,de rf.ace defining a chamnber for .
cibben PP JheDa, 31" SREdaRebody aoui® RRERY 2l loximal end, 2
P 90 B St Bl (0l 8RB ChERBSFEACINTA the inide
sdrfadedoft ttravbarrebforodrawiindy fiuiic intbaamizk drivimgpfluidosut of the chamber by

i ncl udi ng an el ongat e body portion having a proxi mal. )
meNgmest @?ya%rstqmr delgtive 4o 659éwarrﬁl,i @eRlongte; hadyneertion extending

ousrly' B0 D SPAT BB el oile B 81 LBLAGRY b solution in
sdithectringtiare ranely apBMefiBxtmeans fier shiapRiging” Stopbel ldflecti® when the

barrel, the elongate body portion extending outwardly
fleshosolutien dpasnbeern detieeredntiont thenehambeelandathgustapipey is in contact

it ang Ber3ai ettt e SFeiah et he e e HBChpgs sroviding 2
CRLE NS PSSR B D e A Sy o ond

holisinglhawing a Rollewrirtbdor frufiulte comnelinicetorpmmii thendassageway, the
cat heter having a proximal end, a distal end and a.
heisiRG faving amaeceess Yrlyd capable ofoergaging dbe longatel ipaf the barrel

TR0, e T 500 S O I ARE SR pquging.  The
meftoEf RtERtRcliEs Be &eps RAI&Rling 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 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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for allowng fluid communication with the holl ow
interior of the housing. The nethod further includes

wo b@ssewps of placing the distal end of the car¢EUS2004/089215

a bl ood vessel; engaging the elongate tip of the

barrel with the access valve so that the ass?gewag in
[PRE1B1 AR salternative dm@H?ﬁfijrmé‘ét instdg tthet pepn@f| gifaching a needle

a%e{éﬁ‘ﬁ@y ttﬁ% éd{f@%é%ﬁi Bﬁghegﬁg tré n?hé én Qﬁméeﬁ‘?o}? lﬁ@lg& s a cannula
higinghe peadimal ef@, & kintalt &ed fahusdﬂlméw&h@réthr@ugh%nd a hub having an
chamber fl ows through t he passageway into the hol

opeapbeximal endeontaisinggd aadtyt ARG agdlistahengd attacheddy tbe proxnmal end
{Jhe cat he er force to.the

i [BPABTCE, shar bl fuen o8 ROt PRS T GhE h R Caviry. The
a&héﬁrﬁbnt"%\"th@fqée'afer %%éfﬁbl ﬂﬁﬂwéj'b%?r'é .I’[E\%Hg?'sﬁi'lcﬂgnal engagement

Syri nge assenb om Sal access va ve

betweamilid aa/myemrthd hay amah the étortgate $ipepTiué attetrativiengethod is used
needl e assenbly to the eI ongate tip of the barrel. The
N@e@h@t%@reh@,\npg ianeIoxHes! endah Aiftal end/ ARG 2aPgssageway therethrough

o8 DR B o5 P R, AR 0 g cana i e

cétnpiudicRitth with 23R8 PAssycitly 6F thd dathe@nd Toe Mlﬁsu@gﬁﬂﬁ’ehér includes a

so that the lunen'is in fluid communication with the
septuint y forTradloating.c flisht carhmunicationd| withs sbeblhpllow tinkerior.  Fluid

ccgrgf){fr{;cqtspnt Eg&;ﬁg@ sfg:erlgcl%% 8%}%@%{ gl?s{trglnéngemtfﬁﬁg ncatnthﬁla through the
thﬁ{ Eétthéﬂ?g{?aﬁg@h lof tHéﬁcg anféﬂsaincﬁ’tﬁlaeéo?ﬁmnﬁ’%bﬂgn vith the hollow

roxi mal I stal a passagewa

lritéﬂ%le(bﬂ‘!t!h@uﬂfUS&rgi Alsbptis canrudy inmay loe befmamemtlvt gitachied to the barrel
connected to the catheter and in fluid comruni cati on

tipi Wikh tote Wiiou b §BAGEC0PT BhBubat ABteeMPletien whugiengush procedure the
t |ud f N f1uid

catthlia s PR ofh BRI G Foc ot or Fiu o

[éﬁmﬁ"ﬁ%étﬁﬁd'o? rﬁﬁhﬂﬁ'é sloeH @Ylnb@réésé&bﬂWﬁaﬁhgteﬂ%h Péfﬂ.lx features

of the cannula through the septum so that" the Funmen of

cmmprlsefnpmwclmg a pldrblifydof berrelsi bavingra wylindridak sideMativincluding an

i n he hou . the cannul a may be .
slenuinea febRing s ehamber o BataTno T pinba RN Brodmat end and a

d%%g Cannﬁ?ﬁu&}n@‘ébd sﬁ:ﬁc]r mlrﬂ{(’ %ﬂ?ﬁﬁhgéféte tih]I éﬂﬁg%@hgf&%ﬁéﬁﬁ therefrom

ha®hE el passateiiiayotherdthEaighs i ﬂOE:Ec@ﬂﬁﬁlméatldhaWitthhe chamber. The
anti-reflux features conprises providing a plurality
insidensutfasgiesofttheibagreh at fine dustalolaalf)a ennigally-shapedd |Trm I?ﬁlﬁthOd further
mgﬁ;dgggwseg:sgggc%gﬁgrfgkn uﬁ@ é)?uraFR/e%f s%pﬁeertsa'canﬁarh?e of bemg sealably
positioned in fluid-tight engagement with the inside surface of said barrels for
drawing fluid into and driving fluid out of the chamber by movement of the stopper
relative to the barrel. The stoppers each have a conically-shaped distal surface.
Another step involves selecting a stopper from the plurality of stoppers and selecting
a barrel from the plurality of barrels wherein the total included angle of the inside
surface of the selected barrel at the distal wall is greater than the total included
angle of the selected stopper distal surface, and inserting the selected stopper in the
chamber of the selected barrel so that the distal end of the selected stopper faces

the distal wall of the selected barrel. The method may also include providing a
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distal end including a distal wall with an el ongate
tip extending distally therefrom having a passageway

wa b@seetsough in fluid communi cati on with the PdEDR®N4/039215
The inside surface of the barrel at the distal wall is

PGB DAVINENl Ricara PRy FOFUGR Jisyeda0ch BEBIBELPNG A dital end,
SRS NG ABEIEHy kI BRI U Borver. The

nRitifodl chi ifaethkt induddpradiding e abalaiip%ormgm@d/ €depdledable connection
the stopper relative to the barrel. The stoppers each

tchtheetip of she barte) farreealing dhe passagawaycand /wsmﬁemn@tfeeptlp cap to the
tib i SelBeshn et Ay BB, step Feynhefige Mariab € auntity of fush
s&é}ﬁ?ﬁ||§twwgﬁﬁ25es|te{}§%r{eg§§%%$gga%ed angl e of the inside

surface of t at the distal wall is

[goean:rA tfhsh syringetrady ibec Intetisl banghe methdde coripeisingd providing a
t opper gl stal surface, and |ns§]rt| ng the sel ected

ptyraimée@ arr@wehawaebarcwte%wé 8By Biden SHERCE gviegrgin the inside

SURGEPPUR! haRR e BEbER FanB IR AT e LR Sfagpa and providing

a Plgalitynef st@ppersma\ﬂn@e @cmucmgeghatp@w diStahBugh&NIdahe method further
body portion including a proxi mal end and a di stal

|nehmlesapr@vs;hmgua1tlpgcam@odf iguegd &ord reJEasabée pjoungemort &0 the tip of a

d of th t
gk s Sepiag Jie hessaeIvav, a8 feopeat e Bk iran o She tip of a barrel

sél@& f}ﬁ&#‘ueth%o RAfY OF dalrel dsheAg ner?c{tytcﬁeﬂlgﬁ'f E@gtléggs then placed in

sea he passageway an ing t

trtehehambeofoftthe selecidetalval. r eA .stépper tshselestteelpfmy the plurality of
i ncl ude pl acing a quant Ie@% of flush solution in
stonpRiseso dhat Hie setpkncrlashanale, off B setpCieds barsel at Tt distal wall i

o R e 5L Rui pAGITE IS EREER Shdibeli A €l surface

Tﬁé”s%ﬁé‘cf’ed"@ﬁﬂﬁeﬁ i$ ti'l‘iise!rl%ij Fetisdichas®dePfintthe defacted b%ﬁ'rel so that the
the distal wall of the barrel is conically-shaped

fllpBl’DBDldltng ia qmlnmlaecl tgenefallyt befvesen thay idisfalawall of the selected barrel

e o '%ﬁrﬁgﬁﬁ%Eé’lééaegsiﬂééﬁ"%inThe?ulgﬁtS%?\g% diohian be sterilized
ot h

M 5 4 3B e 2 G, P g r e

stedlizeel. sel ected fromthe pl urallty of barrels. A

quantity of flush solution is then aced in the
chamber of t hBRsI@FeBESGRI&TIQN or IE@pP&AWJNﬁﬁ ect ed

{’ﬁ@%ﬁj?j plural |t ﬁtoppers ﬁo that the tot ?I ding t
Gangli® % Pe $heBYF HElg Oh t S inge s ageording to one
el"HBmeﬁ gjfecﬁéqﬁvérﬁ% the total included angle of the
sel ect eci: stopper at its di stal surface.
[0010]1 FIG. 2 is a partially cross-sectioned side elevational view of the syringe
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.
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The sel ected stopper is inserted in the chanber in the
sel ected barrel so that the flush solution is

weonsasred general ly between the distal wall oPCT/082004/039215
sel ected barrel and the distal end of the selected

stopper._The filled syringe may then be steriljzed and.
[8P38eq | G BipRANAEedIAtigeciops seaianal e eleVational View of the

OB SR SRS SER R T b e 12 s procecure,

[peLspect FiE ¥iew dide-alewutionaleviensitudttatirRr e @yigd 8ssembly in use
one enbodi nent of the invention. [ooio] FIG is a

withra cathelerdnissdos siiei oned si de el evational view of the
ringe |y of FI 1.with a needl e assenbl .
(B8 aIRed T bR § réreseckve Jidh of L sHEids eRnoy skorsing to another
hsre: f&dion. of FIG 1 taken along line 3-3.
eﬁ?g)fg?éhﬂ G hgsilﬁs a C)|C)f’]a'1rti al perspective view of the
[s0apperFI&Gnd isipatiidilyerrdsoEedtivnegl pargpeective vidve ofthe sgenge assembly

assenbly of FIG 1. [0013] FIG 5 is an enlarged
Oﬁﬁﬁ-i&u%@r@)é@f@e’m ¥Pal side el evation view of the

(BpEbTs PG48 i SR RSP SRERINN ChlbbiRy sl eiton view of the
s@irfjeaddsenttly whew @b cape di stal end of the syringe
assenbly shown at the conpletion of a flush procedure.

[pOD25F] FEGG117is 8neerbargedepastiatly @ness-sectianed| sidesetavatign view of a
thF sa/rin e asserB?Iy in use with a catheter injection
peg-tille fﬁﬁ%asﬁfi‘@ B is a perspective view of a syringe

lpfza ' - | h ;
LBR3 8T AR R n ¢ Ay 1B 8 BRGe PESARITEY L LR, o sealed protective
packagpect i ve view of the syringe assenbly of FIG 8,

taken along line 9-9.- [0018] FIG 10 is a partially
cross-sectioned expl oded side-el evati on view of the

syringe assenbly and [ G 11 is an
enl arged partially CP@?@@E@&W& | evation view
[922@] preFIG. 11 gdowy 1 th@%@'ﬁﬂcﬁrdih@?@%%Eﬂ&eﬁ@in‘«éntion generally

the pre-filled syringe assenbly of in a seal ed
cenprisingiavkarrel 22 and a plunger 24. The barrel 22 has a generally cylindrical

U)

side wall 23 including an open proximal end 28 having finger grips 29, a distal end
30 having a distal wall 31 and an inside surface 32 defining a chamber 33 for
retaining fluid. The inside surface of the barrel at the distal wall is conically shaped
as indicated as numeral 35. The conically shaped inside surface of the distal wall of
the barrel has a total included angle A as illustrated in FIG. 5. Distal end 30 further
includes a tip 36 having a passageway 38 in fluid communication with the chamber.
The 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. 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
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package. DETAI LED DESCRI PTI ON [0021] FIG 1 shows a
syringe 20 according to the present invention

w@emwsneloBy conprising a barrel 22 and a pl ungePCRUS20041€39215

barrel 22 has a generally cylindrical side wall 23
paximal gidh 0 SRa sHVIRT Y ER ig%rﬁfﬁéﬁnngf& Hanadanls is in fuid
cpfifdficatel A6 the ity % PafizBE e Afor i BEEB iy frictionally

enghdged B thmntis af tiye dharpkds lkistraticimt RFIGS29, Buaref 8/ 35.
The conically shaped inside surface of the distal wall

[§022he baPhiigend indedes an iongrse hadyl Rortioas25, a proximal end 50
P IS . O i o
atdidhalt & sesbeie plltgedi EFe?érq%!}ﬂyféfEI’Pé‘édiﬁb eﬁ@ggieﬂ"ngent. Stopper 54

preferably, but not necessari i ncludes a
indietestatdeastadriearib 4bdquneberablyi @ alurglity ofrrihenB6 rom its puBfide diameter.
The inside surface of the gﬁj ar. includes at |east_ one

TheskarRper3s slikdabhn Rasigoned i Biigdightengagemant v teinside surface of
ol o RSB T B TR ot o e

péiBZ‘géanEﬂayC@ﬁmxdrﬁerﬁtamfb@leC@mmPelfélatNeeté!bhet datree  Stopper 54
tip of the syréj%?e barrel to establish fluid

incbides pedirpal hOdaving al Gavity Sehtharaie fonamgagingpreiection 53 on

ticisfieng 52 Ahtns D6 Stafbd e itBs: Raludésg dstal end 58 having

aBRIRIIVsAgped ﬁ%’t’élé%riﬂacé w@h@reep.stc%ni@amg-s'h%ﬁéatcﬁ&a%r ace 59 has
to theproxi mal end of the cannula so that the lunmen o

attbtal dracindedhanglei B sl illustratedrm ifIGats. oAs wiitl thet &eplaimedtiyi. more detail

The cavity of the hub can be renmpvably frictionally )
hercipafial, tasat meludeg anale AdTheeNds SUMTRes6f Ehe Barrehat the distal wall

SR B B el ShoE o e et Gy BPeBbing gurtace of the

stidppeae Anble ANd 2 1Bt Gk dRRFeds? -and ﬁe‘ﬁ@@ﬁfg/ att|dast about ten degrees
di sposed on projection 53 at distal end 52 of the

melretigen angleds.e lrmubhig preteradt embodignenigageleshis almupiEe degrees and

54 incl yd east one rib and preferably a
a'ﬂ)glﬁlr %i th%ifﬁbicl@ré%s'on itls out si ge di arretgr. The

LR PPk T HrERE bl AERAES e Jeaft bh@irojactipn, or lug 60 on
ceticallyrghabedidistansurfaued59r Projegtibh WOlkeads thie dtbppers from nesting or

chanber, through the passagevva}é by novenent of the ]
stickiihde gashapihgs dwindh hessemblyspsiess. kol gxanigle; e conically-

slﬁpg.glbﬂﬁbalgl&rag’cgt Eﬁ\r@hggstgﬁﬁgy intlgy %z)sftilaﬁr%eqf fir? "the cavity of another
stopper while the stoppers are together before assembly.

[0024] The stopper may be made of any material suitable for providing sealing
characteristics while under compression. For example, the stopper may be made of
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.

[0025] 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
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the distal end 52 of the plunger. Stopper 54 further
i ncludes a distal end 58 having a conically-shaped

wale@sablosur f ace 59 t hereon. Coni cal | y-shaped dpGI/E52004/039215

surface 59 has a totaI included angle B as illustrated
a nﬁd in nore

I det
Inxen@%é@& élushmat aIt isnrenex&éad dhat @he\fwrshﬁ@m% pgeselected from the

gfﬂgﬂ,ﬁ %@ﬁggﬁné dof g%fn%eglﬁ%\lﬁ estogﬁcﬂ'l %hé' h%ﬁcnail dfi gﬁegé)lutlon These

sOiugbas =5&naem B tHdhartsanp peadily adiRble, %rﬁéxémﬁb’et oBxsaline flush
degrees, and preferably at |east about ten degrees

salutlentma&%rﬁgndeum ChlerideUSPprAs examplecofia bicpaiin lockniiish solution is

0&} %céﬁo“@aliz E&tip i Wi G & Hepn SeHlum e emi or 10 USP units

n »
?giépﬂsur ace %hﬂpfgﬁ%c ﬁgﬁg\g keegugﬁ %%ﬁﬁﬂgQﬁ&mhedISLBedtO

ps t pers
plercemthe sgiertgable sd¢ptoki og d d»lmatctaMU@nnaiyurbawmserted into a pre-split
assenbly process. For exag@ g t he coni cal | yshape
o

seRteimIof S vieh centinipg flugh Reanching flugh Sinty Is| @rawn into the

St 8, VR R b5, e frection whe

hbRifiey Barran22 " fdvaflurlinieldie the heddie\tafh uﬁ@ﬂumgchamber 33.
characteristics while under conpressi on. For exanp

[Obésst oppAiterrmpvbky, rthe esyoihgehmayope filed ovith akusbrmiw,lon during the
e Strh@o»%i‘rfggftvigﬁgrsl RRlecBiiha TREHIRE n Gekh pre-flled syringes

| d
e e SEBBfd i, 4 SRS <TRp 2 RGP s RiRcoBly Uitiitted to tip 36

sealinge phydaereeagn B8t helt | iskereféea Shat theoﬂsr@p ¢.formed of material
syringe 20 is connected to a needle asse and
selpcteddremtthergradp of shemmaeMastis mgterirdsandel erigeaterials such as

i_nt for
et RE Vit @l Mty G ShefioBlashe esEHE R it i on be
[ééb‘??t ed fhensytiRge 96 AU FéH&Fy' i ke lﬂffllﬁ‘]‘mqpﬁ ddtheter of an LV. set.
sol ution and heparin lock flush sol ution hese
I.¥olsats cars bar\earymmmpl|catechandrmayammtlmmmmypla\najembhq:orts a valve
An exanpl e of a saline ush solutig |s 0. 9% Sodi um

aghios otHer @gmpomﬁn@arﬁerfetksfplgpﬁé%&f i Husteating FhLF‘sH%’resent invention a
s@@h%klof\é' %etﬂ?ng(g%erﬁﬂ.%i %%Pun Vhs%pggggfrﬁﬁh@ dé“ I.V. site 65
whedh McludBaea housinge6wi hé\nngcadlhallmsmtéﬁor é8tawhedséptum 69 at its
used to pierce the |ercea | e septum or a .blunt

peximal endray Batheiesef@ daving @ canguléibgrathroygbte)ﬁe@ds ﬁrom the distal
eﬁ/éaclacr &ontna:hlgj ré?hforstrllnss% \Ht eqcnsgp %n% f|s u|:>srre]: s?@ I%r Jee with blunt
cannula. The LV. site may be a valve having structure for accepting the syringe
barrel tip and being activated by the insertion of the tip to establish fluid
communication with the catheter, such as the valve taught in U.S. Patent No.
6,171,287.

[0028] Blunt tip 48 of cannula 26 may be inserted through pre-split septum
69 of 1.V. set 64. Alternatively, a sharp tip of a needle cannuia may be used to
piarce a septum that is not pre-split, or the tip of the barrel may be engaged with a
valve in the 1V site. This establishes fluid communication between the interior 68 of

the L1.V. set and the chamber of the syringe barrel. The syringe barrel 22 is

10
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syringe barrel by pulling plunger rod flange 5 1 in
the proximal direction while holding barrel 22, to

waele@d/061080 d t hr ough t he needl e cannul a i nto flRECTUS2004/039215

chanber 33. [0026] Alternatively, the syringe may be
fill Wi flush solution during the manufacturing of
Df@f@raﬁ\‘ i"\?@jg WA fingeis geips| 291 i Presaidrenist Hisd. appiigs to ﬂ%nge 51 of the

oBf 5o B L 2 1P D6 TP Bthddh, SThingRR the lunger 24
héﬁﬁblthé PEFFAHBIY: iBBdistdl endl for@h@ the dgtidasuchhs flidh solution 71 in
ap is fornmed of material selected fromthe group of

thew@lnambeasm @utrm‘ttm @hamﬁfd thyloaghsimanuta 2atand inta intedar 68 of the
tur a bber and thernopl astic

Ig(ség'? ?Igen Hﬂ'rPH E“ﬁ‘i@ Zyrl nge i s now ready for use

[bB2bhushi F{%fé’rlﬁgtfbe'i:% 8f 1R do ttlo?tePf %/ plﬁﬁ?ér SRR SBpper at the

very conplicated and nmay I nclude nu ect’l on

cprptetiona of athee flaiskl/ procetitne |soshnmmant$\t ey cohwpletion of the flush
purpose of illustrati ng t he esent invention a
PEQCREHIS i comiqally-shaped 4d Iﬁ'@hw r 0 ®fi theristopper cantacts conically-

STl AR ob e S 0 M VSRR B pspoeey 30

sédlingt thePbapshg@hag e thét RatHeetdRfleéGomay ithe s&ap{pfé?%ll thave little or no

t heret hrough extends fromthe distal end of
effectsom{quiddn thei passageway asepheatietes pceorslingly fsiopper deflection

s WE @BE%} @%ggésgéwlgqrﬁéé@iséiy%gﬁagﬁﬁga}ztvﬁ]i% time, which
ol BESE Gt BB ifith (RECRSRE Lishy Biol B2 Fofber is minimized or

I'd” conmuni Catl on wt

elaalrialn@d waith etHeasbdpparnofU.the Prdsent |hbentﬁ)nl7lTﬂé7stopper may flex,
[0028] Blunt tip 48 of cannula 26 may be inserted
heweerg fihisrftexsipe will @égﬂrtgﬁr@yau)y outgide; gf they sealed area surrounding the

tLve I Pt k0.0 nuI e
efieitd B e phocellaf! Dribfar prdiehfE g KoHAER & thafdieon further
n
CEARIBh SO LR RIBRIBHDIN] B dnaliiod thEBrojecion wil
nothee iabteeto émrceahefstmpmrlm meee mmdmdhly cHaathier thef prdjection cannot
Thesrlnebarrel |srefera

bt S05udh ke to oy e SthRpee Siodmaly (R rosig . (T is preferred
trgt 38 riettigh ohMheflittalGirtadcbbr ETBbBote Bosifild oty in space

61 hbetsiceppetie Thnivally tﬁmaﬁeétcﬂhtaﬁlﬁdrﬁaeé%ﬁﬂﬂ‘:é Reopgpefivantl the conically
such as flush solution 7 1 in the chanber 34 out of

Shamdctmétﬂeesurfacm olige cligialuwall 26 thedbanreloas ftustriabed 8 FIG. 6. The
prOJectlon Is‘houla ebe %E(ejdtarh%fqposr}{l ueqé] sgat%%tite rcan7r(|)o"c 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 can be angularly shaped
having a distal surface at the same angle as inside surface 35 of the barrel as
illustrated in FIG. 6.

[0030] 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 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.

11



10

15

20

25

30

[0029] Referring to FIG 6 the position of the plunger
and stopper at the conpletion of the flush procedure

w0 2008hemsn At the conpletion of the flush procedyus2004/039215

coni cal | y-shaped distal surface 59 of the stopper

contacts coni cal |l yshaped inside surface 35 of the
Taedtpainclikies\passagiwan d 38awhich indafluikhearmpuiisation with the chamber.

TR Ep e ey e ipstE SUPeE A3 Ui d i
[bb@ll?assaﬂeM@MgéﬁCizzﬁﬁtcﬁﬁteBGérﬁ@on@@ﬁ@b@d?%dﬁtloﬁtm%vmg a distal
defl ection caused by additional unnecessary force

ea¢p153darthatﬂ$§I|I§htJ stapper a1;54 tﬁlldabanthImﬂachlm ﬂulcblt|ght engagement
Wét%t : 'b‘é@%r”ﬁir%fe e bt oo FRRPRh ickids s BRa one rib 156 and
ﬂ&%ﬁ é('fl‘edlét s;tﬁﬁce' fggrhtt' I &HE FLPRRE lﬁ?éf included angle of

exur e VVI OCCUT gener al

tlwtenmallyothammj $|®d1®<$ua’aea 5 wfrdistativegl 1Bd Bngreee tiidn conically-
the assa? Further, projection 60 is shaped so
fsw aser Bidn dbei siopBer thie @t dpassr eightodgarees.  In this

E@v@ﬁﬁ%ﬁ‘f e ftelshordelsbaale AR RIES iafhoft 2 e

[0®32ihe pTREafitiapRUFARNOF thE %@éﬁ:)é?‘nlﬁtémlhleﬁ% P%r&lﬁy'@fvﬁmectlons or
the stopper proximally to create refl

lugse1@0 rVeHIChFBIE Sized pndjp@ettlooadmottﬂmemﬂelﬁerel w:thrhhamad:hg action of

tisConeAbb e sugpee of Bers Q.{t'p%r%%ﬁf RNk i Coeally shaped
ﬂsih%t %Qﬁ%ar o'f%héhc'ﬂ f a[ilrsgf‘flgjéLHar Ie%rtﬁ%lﬁ HEShiRy & hg should be

rel e proj

pssitiohet bsuchi zthalt aamtl/olossttuemned 30 tlﬁ@tt viiiercahegt are in a partially
absorb enough energy during deflection to nove the

cemprssed sEalri thay 1aye Aol alinsstapahte ektarcingt theestopprr proximally in the

o U5 B2 S b RS EANEUR S, dip surtace of e

i de surface 35 of the
S@F?E?ﬁgi‘ﬁtt’tﬁfﬁf‘%ﬁ%ﬁ?ﬂa&é@f & [0020] Flcs 8 and 9

[ObBA%t r at Eet‘mrlagtterlﬁﬁs v1e6eartcb8|-1rﬁ3nan0thet Iembn;llmegteof the present
assenbl t he ent i nventi on n this enbodi me

(0]
W@@Pti%é%a@geﬁtﬁ qt deefrpnakleg & fishy 8yringe aSﬁemer ngThe method

B g S BN R BB B iR v 2
hevidg 1a0 indidé hrireer 3R defMinges cﬁaﬁtb‘ePGBBV%Hreﬂa%ﬁmg fluid, an open

having an elongate tip 136 extending distally

proxémalf erein2fhandig distal| ent30piaskidingraydista watii 3k haylngqan elongate
o it BN A e T P etz BerBbugh in i
communication with the chamber. The inside surface of the barrel at the distal wall
is conically-shaped having a total included angle indicated by the letter A. The
method further includes providing a plurality of stoppers 54 capable of being slidably
positioned in fluid-tight engagement with the inside surface of the barrel for drawing
fluid into and driving fluid out of the chamber of the barrel by movement of the
stopper relative to the barrel. The stopper has a conically-shaped distal surface
having a total included angle indicated by the letter B. The method further includes
selecting a stopper from the plurality of stoppers and selecting a barrel from the
plurality of barrels wherein the total included angle A of the inside surface of the

12
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[0031] A plunger 124 includes an el ongate body portion
125 having a distal end 152 and a resilient stopper

wa2essbioambl y positioned in fluid-tight engageP€nuUS204/089215

the inside surface of the barrel. The stopper includes

at least one rib 156 and a conical |l y-shaped di st al
selgetegc barrebatiitsadistall walhds gseateribai dhgl totalcinglisted angle B of the

SR Kbt oA LPact SRR off 2R Bsel oo chamber

of Whd 3eRcRPOPafrBEsS HERPEIe @i)étaﬂ‘tenheﬁsiheeéélééteafﬁbgﬁgrh@kes the distal

n this enbodi nent the difference between angle
endgif éh® sekectdtbbarrel) Aevjde eariefyoolkrietdds ahdfoaldesices aae be used to

s&ég& Bgrg%g\%%ﬁobsgsyai%gagﬁg%ggﬁ %5@&@8 :gg{g?é: t@% the cglrlically-shaped
ATASIEREE o 1h0 BT B B2 0LRL BRI BPARRI e surfoceof the

bhirel apits adistay wallapFHesa shethods nM@c ichidd hreaduahglant#dt sorting the

of the barrel. Further, the projections should be o

ppasiindivideally o retatigticalividyotnayn eetheds irdudingt butheet limited to use
hey are in a partially compressed. state they are .not

of (510 6B oo AR P0G, ofiice! Dishettar 1 foshifhand custom

sbinglevisHISENYARA dri%kndfd, between the

conical I y-shaped di stal surface of the stopper and the

[basagl ned@hetmethoak smyefuether[i0088¢, Refiry Miorkable 61des. the steps of

1-6 . and 8-12, another enbodjnent of the present )
pProvidingicopunger aftdsclyding: abglongatmRpdy ParianudR RaMinggeroximal end

50551 'é‘é;tgwggd{?;%r ﬁ&gPﬁihgfcﬁﬁgj;il égghgg)ggcag:pﬂﬂ%ért% the proximal

of “barr uding a c

eR@\of s 8Bletiesi stepper.f THE pRhgéefray Be attaehadtethd 3tdpPer before the
retaining fluid, an open proximal end 28 and a di stal

stoppeBas inedried my thedselectedvieanel3or réerngAatipetamdei eonfigured for
ol Y TR it Gh e R GoE Graling dheiRArsagRHRYy may be
c%@%@mﬁg%e_ dp%f e ? estell B&Fe0f A Gﬁaﬁﬁt’t’yg tﬁg lfFEltsht§b?ution may be

i s conically-shaped having a

placed] itk emerhber ofltheasadectby baheel.l etter A, The net hod
further includes providing a plurality of stoppers 54
[888BI e of\ WiakigNsOfi HieoMEeEThed of it duesentrinvertien vt making a flush

SEP RSB S S oo W PReicihg 2 TUHAIIRE of Barrels 22 and

pFIVRITRE " a OplukdRy bl s@ppeYs NSy ea Hesefibéd ehereP@BBle and selecting a
relattve to the barrel. The stopper has a

si;o@p'ecafrom-mapwaﬁﬂysoialstmperamdhavbaigelafmm dhe plurality of barrels
wpdchiuded angh e adi catied, by e J &L Ll B oS TEEAY parrel at the
distal wall is greater than the total included angle B of the selected stopper distal

surface. The method further includes providing a tip cap 45 configured for
releasable connection to tip 36 of barrel 22 for sealing passageway 38 and
connecting the tip cap to the selected barrel. The method further includes placing a
quantity of flush solution 71 in the chamber of the selected barrel and inserting the

selected stopper in the chamber of the selected barrel so that flush solution 71 is

contained generally between distal wall 31 of selected barrel 22 and distal end 58
of the selected stopper. The method may further include a step of sterilizing the
flush syringe assembly through a known method such as autoclaving, radiation

13



selecting a stopper fromthe plurality of stoppers and
selecting a barrel fromthe plurality of barrels

wob@sesr3d he total included angle A of the i nsP@BUS2004/039215
surface of theselected barrel at its distal wall is
greater than the total included angle B of the

stasilisationiand spe dkediTheamethnd aey, alsthindudseplring theeyringe assembly
. sel ect t into the,.ch t h | ect ed

b8 pralectys pROReda 23 and SRIBHATE PopRi9d or ect ed st opper

(08393 theAﬁhé&g{g tABAiNQENESE RPERCHES HeRhr GESCéiBFgI" fifth reference to

vari éty of nethods and/or devices can be use
padicatar drabodimentsditds dpdse sndastabd thathbhesetamhbodiments are merely
. ncluded_angl e of the conicall -s? ed distal surface .
iystretiue of 83 erinaples and aBpikatiohs 1Of dba PERSANS Teyentips. Tt is therefore
r . a . .

Ot SSRIELOT SRt el RlocMicablls gl the dRplte FLFIE ustrative
ehbdidihenisl dnd Biatséthbl Shiahgementy ndyobe deideddwithout departing from
including but not limted to use of go/no-go gauges,
tm:pswiaban&ﬁ@m af esprasent twentias gsctisadvsesachi nes and

custom sorting devices all of which are known. [0034]

The nmethod may further include, in any workable order,

the steps of providing a plunger 24 including an

el ongate body portion 25 having a proximal end 50 and

a distal end 52, and attaching the distal end of the

pl unger to the proximal end of the selected stopper.

The plunger may be attached to the stopper before the

stopper is inserted in the selected barrel or after. A

tip cap 4 5 configured for rel easabl e connection to

the tip of the barrel for sealing the passageway nay

be connected to the tip of the selected barrel. A

guantity of flush solution may be placed in the

chanber of the selected barrel. [0035] A variation of

the nmethod of the present invention for making a flush

syringe assenbly includes the steps of providing a

plurality of barrels 22 and providing a plurality of

st oppers 54 as descri bed herei nabove and sel ecting a

stopper fromthe plurality of stoppers and a barre

fromthe plurality of barrels wherein the total

i ncluded angle A of the inside surface of the sel ected

barrel at the distal wall is greater than the tota

i ncluded angle B of the sel ected stopper distal

surface. The nethod further includes providing a tip

cap 4 5 configured for rel easable connection to tip 36

of barrel 22 for sealing passageway 38 and connecting

the tip cap to the selected barrel. The nmethod further

i ncl udes placing a
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quantity of flush solution 7 1 in the chanber of the
sel ected barrel and inserting the selected stopper in

wo b@sobmdber of the selected barrel so that flBPSHUS2004/039215
solution 7 1 is contained generally between di stal
wall 3 1 of selected barrel 22 and distal end 58 of

WHATSES G4AIMERIS8er. The nethod may further include a
step of sterilizing the flush syringe assenbly through
a known nethod such as autocl avi ng,

17 adi at ARG ofl heRkidga #lgh t &R gtek8ssemynﬁé\hﬁ§i dRireflux features
al so include placing the syri'ngé assenbly in a

whiaht earhprisegpackage 73 and seal i ng the package. [0036]
Al t hough the inventiagn herein has beep descrjbed wth o
et GPERNDS DTN OF ZNEHooaIURGH 8 O aciice pigegal having an inside

s{ifecE BN o Bherh ki tor FRRIPGRUG, . GpdTF bmaLend apd distal end
ineleiedta dysinivalrwith tar sidritprefty extahdisy distels th@@from having a

that numerous nodifications may be nade to the o
pasdagewieyt thesetanpegh ria nfldidagemhsicasione withr saidgehamber, said inside

ST . S SR, A IR, o
CLA W}i{diﬁgvﬁlﬁlﬁalﬁtw?%er@% l@of be §)thg:‘;l13%?ﬁositioned in fluid-

asse g anti-re x features whi ses:
tighbendagaemantpivithasaidl yinsitle surfagk sofi saidl Udirrgy far drawing fluid into and
cylindrical side wall having an inside surface

degng i uig ot ehsaigshaneryyt Bovement ofisaid dapegyeielative to said barrel,

AP ORRr SR Soficdl el st LIRS 2161 of fom
havi sglegimpss sappay frérar siilr guedlity noff stebfers and a barrel from said

communi cation with said chanber, said inside surface
ploraliyi of bairels| wherekmitte diosalaincludet agle @fcsaid dasitde surface of said

SRR BTelath 3oIBeder ol s afeftar dPRHDeciAgERAREd angle of said

s%éﬁég%ﬁbérr&%}gpswﬁ@%ﬁdﬁ said barrel for draw ng

I'nt'o and driving uid out of said chanber by

movemgattingf ssidi skledted mtoppal mito vaaid chamber ofir said  sefetttet barrel so

st opper having a conically-shaped distal surface; _
that| id idigjalacrd @b paid selesteshstoppen fares aidrdistabyyal ef said selected
bsﬁgla barrel fromsaid plurality of barrels wherein

‘total included angle of said inside surface of

said selected barrel at said distal wall is greater

than the total included angle of said sel ected stopper
2di st ahe snethad ©f chaimt 1 ferénen inglugingitheesteps oft st opper

into sauﬁncha er of ﬁ?}d sel?cte arre

providing a plunger including an elongate body porﬁgn having a proxi‘mal end
and a distal end; and |
attaching said distal end of said plunger to said proximal end of said selected

stopper.

3. The method of claim 1 further including the step of:

providing a tip cap configured for releasable connection to said tip of said
selected barrel for sealing said passageway; and

connecting said tip cap to said tip of said selected barrel.
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25

that said distal end of said selected stopper faces
said distal wall of said selected barrel. 2. The

woredoboeioad claim 1 further including the stepsPCf/US2004/039215

provi ding a plunger including an el ongate body portion
having a proximal end and a distal end; and attaching
4sai d Thegnathograf @aimshifdrtheninghding thaxstepmfoxi rml end

Fur + At ey SR sqidior TGRS oF shidiglected barre,

configured for rel easable connection to said t|p of
said selected barrel for sealing said passageway; and
S5conn@tbei mgtlmail af ¢laipn daphereirs divel totapinetudedl ahglelof saitinside surface

LB O EO e 50 'y AL 47 B s s o

BT 5 e, 0

I'ncl uded angl e of said
i nside surface of said distal wall of said sel ected
barrel is greater than the total included angle of
6sai dAsnegwsrofonskiag asﬂusraawmge assanamwmch €0MArises:hod

o ovPEIIEng Py 5 bBRRETRERING Dl Je WS having an inside
s&*ééé“ééﬁrﬁiﬁb asér%?nH@J for tF*éiéén'lr'ﬂﬂ Fid rl??‘lu Ser?élr‘g)@glglnend and a distal end

def Intng a chanber for retal |ng

inchuingred destel walll \aithlict @lorgyade it lentinuing diltallyaltheveflom having a
th an el ongate t extending distally therefrom

pg%s\agﬁ@/ag 8 @q@*‘ﬁn h@,ngt ﬁlpm%g,mllc?aﬁlom %N@ said chamber, said inside

sPfad, ﬁf‘dgdﬁé PRt Sl tictaf QR Pelng Sejcaygindpear e 2cC

coni Eﬁi\)ld/ingfhapﬁﬁalltpfmé,tdpﬁétsaca@a%leabf b}éln’@l sIFda%I%DEwtloned in fluid-

capabl e of bein i dably positioned in
tightgageagementi wit ssaldl mﬁéewrmfef@fc@l@fbesml cfobajrawingf fluid into and

dd{qgw df l PRE@HECE‘\BITQE y %{Ogl Ep?’ §%lﬁg§tpg|gert @?@tg/edto said barrel,
haped di st al
e L

st oppelestimna stapper drorhr said spluchlipy Lufa$ﬂobpe|<sf ahara dasrel from said
wherein the total included angle of said inside
pPlility c&f Barr@léuwhgr@lre&h@ototarmél|udad ey ofj sidyinside | surace of said

s@é&%ﬁeﬁaﬁ'&agt Eg‘iﬁ Ehgfa?lwélf]% léqg&eiarf%ﬁ tﬂe t%?él included angle of said

selected stopper distal surface; | :

providing a tip cap configured for releasable connection to said tip of said
selected barrel for sealing said passageway;

connecting said tip cap to said tip of said selected barrel;

placing a quantity of flush solution in said chamber of said selected barrel;and

inserting said selected stopper into said chamber of said selected barrel so
that said flush solution is contained generally between said distal wall of said
selected barrel and said distal end of said selected stopper.

16



sel ected stopper distal surface; providing a tip cap
configured for rel easable connection to said tip of
wa@a00d/oewBect ed barrel for sealing said passageneyps2004/039215
connecting said tip cap to said tip of said selected
barrel; placing a quantity of flush solution in said
chanber of said selected barrel;and inserting said

Toar & PEUREBPAG %tfﬁrﬁﬁ%kﬂzci&ﬂﬁﬁihe et aned
genekgdr|livingedaie A0sts 8ithgh assdmmipl | of said sel ected

barrel and said distal end of said selected stopper.?7.
A nmet hod of claim®6 further |nclud|ng t he step of :

5 Sor CcThereonr M B e SerE Bl 98 Ofor ovi 0 ng-a
|
Bf ggg%\fldlﬂg dé‘g dgl%eﬁg]cﬁtd?ﬁ@ delBHﬂéC(Fea oé/ @F‘@ﬁ‘s’iﬂa ¥nd'a proximal end

and st distad rddpbingai d plunger to sai d proxi mal end of
sai d sel ected sto? he met hod of claim®6
f ur t REACHIAG ISl Aigtal I@ds@%@ddﬂungﬂrat@l srid Psoximey end g said selected

ly in a protective package; and sealing said
sHRDE

ge.
10
9. The method of claim 6 further including the steps of:
placing said syringe assembly in a protective package; and
sealing said package.
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