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TI TLE OF THE | NVENTI ON [ 0001] Injection Port and
Met hod of Making the Same CROSS- REFERENCE TO RELATED
WQRIBEN 3231 ONS [ 0002] This application clai ns tPEr/US2005/018583

benefit of U S. Provisional Patent Application No.

60/ 575, 020, filed May 27, 2004. BACKGR(lJND OF THE

I NVENTI ON [ 0003] Intravenous SW 1\{ s typically

i ncl ude an injecti &R kRPEF THE Tc; e of the walls

ft HOf entry to inject

(0001 di E%C?%Pég%‘%h&ﬁ@eqw g(sﬁl% nt o e IV bag. The J

injection port is typically construct ed of an

i nj ecti on OREDIBBEFBEBIENSVE HOI RzE/LA?EDoﬁﬂ’HrTCd’éFIpNS/C )

ube with an el sIo tedt
10002) o “FE pERitRYE e Bebend 5 U Bibifiond PRt APRlign No.
60/575'@90%%3%%2@)@“99 by a shrink band that engages the
1'ug’ and t he holl ow tube to hold the plug in position
relatlvetothetube The PVC tube is nmounted to the

IB/ bag ?ﬁCh thaBAﬁKé}R@UﬁD QFfIZE] BYVEBNTIQ@N t he |V bag.
o2 Tt Rl TR b PSR g r v

walls ¥ € bag thdi6s el @s 0 @bﬁht af &ritrystb imject médiddtion foo bthawhﬁ’l‘xl& into the IV

t ube. The shrink band is then _positioned aro
bag. ThejpiecsionpRE ipivaigaly gonsiyetea of %gwcﬂpmr&@e@eﬁp’g%w Afkyvinyl

chlorltgg E‘(‘f\hﬁ"’ Yo R0 ah §1a§‘l%ﬁ1teﬁg 1&@%&&8@1‘6&% ehf8f ﬁﬁrﬂoﬂgwhl)VC tube.

to’contract and securethe plug in the tube
The phgsis miduatkdi atjpeend ofthp dmtlow é’\ﬂchszép brd shrinlobandhhi enghges the plug

DIt N —

to theAWbazOALIS tHAF tHePRWSE tfscih @kt Df itk n\hpagl V bag before,
durlng and after a nedication is injected_into the 19
[0004}si nghatypicel migstiom pert icaastsucied bh@c@ﬂg thg& V(s tupe; spaprately
I , rf
motdfrd @ Bhle BEp RLHE P Un LR e bR Ghatihd Dy L0 ASPRE ik
band ishhexi Mositaanet larcamd Ithd: didesnd ¢l @ug Tdtube edtheir nmtyrsbaion and the shrink

serted jpto and removed fromth ecti or.t
band epfeds which sausen erBrRk E?fég i59gtr ?B‘é‘? lf'ﬁiﬁéen ¢ plifzdn the tube. The
assen{lﬁ@d injéchag P&tﬂ LS 1n¥¥ﬁ’fé'd‘1nt8%rv[7ﬁlf oft tAE T¢ BRE & & adhesividy bdhded to the
bag to spi because the plug creates a seal between

wall.itsel f and the needl e and self-seals after the needl e

1000 "8 RS AR e SR LA BRI g e v

bag bBfoié, dufiig ahd hfe&ta aedipaiohn is inj ected into the bag using a syringe. The needle of
the syringe is driven through the plug, which creates a seal with the needle to seal the IV bag,
and medication is introduced into the IV bag through the needle. The needle may be inserted
into and removed from the injection port multiple times without creating a permanent hole in
the IV bag that would permit the contents of the IV bag to spill, because the plug creates a seal
between itself and the needle and self-seals after the needle is withdrawn. The medication that
is introduced into the IV bag is dispensed to a patient through an outlet port. The injection port
may be utilized multiple times to introduce additional medication or other liquids into the IV
bag withouf a leak forming in the injection port or the IV bag. However, the shrink wrap is

prone to damage because it is exposed on an external surface of the injection port and may
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may be utilized nultiple tines to introduce additiona
medi cation or other liquids into the IV bag wthout a

wo e@k/1i2si ng in the injection port or the |V PEmUS2005/018583
However, the shrink wap is prone to danage because it

I a Hel d
ok S RSO S e

into t}fertom fohle winghmoldimg ardlohutrmg;iealﬁenwment ygbug betsyeen the extemal
inserted into the tu ng nol di ng and curi ng,
Surfaqeéiﬁgﬂ Pﬁrﬁ% a'b‘L"f‘ EWPP%F‘F?/" ?h\eggf?/veen t he external

surface of the plug and a mating surface of the tube.

[0006! 000fie tYpRal Mficad pordjsaphbtartdiarsing the bR\t dageiind, mmquep
he above-described, three-step process of form (_:ijte
processotfl foumipgthe hdlow BY Génbry plasiwe éﬁ%@lug [ty theendabthgfu H‘é‘d applying
I r a
and h?altllkt)lé t % gg%%ﬁ)ra}éh gﬁth@ rﬁ]goqu %édu?%th{a?yﬁﬁéﬂ th@%xrbg ’ gfrj}?rggnre@ Shjection port
would fji6€d the labpe iritensidue! adsdhﬂﬂyl ptbctdsemti adabwce et stepsireaquired to construct

assenbl y process and redu th e regui red to
the ingSghat Poft MIRGIR I BEE B SEUPE AP ESSPRPE CBHTRTHFIG R 8f the njection

port sealing and self-sealing characteristics of the
“injection port. BRI EF SUMVARY OF THE | NVENTI ON [ 0007]
Briefly stated, a preferred embodi ment of the present

i nvent | on co anR%SWc@F Jﬁ{%MEN&IONn

ooyt BEFRP G Syl PEE AR LR 87 compivs

injectidit Cfioilblﬁﬂﬁﬂﬁltﬁ&gnou‘éﬁb&g £ e infetibo pbawndiudes ahpserally holtdw tube that is
A polyneric plug is nmounted i

t
mourfablg ot the Tay gnavs bas W hierels thaoliogyube [1690%) ,_'[S{ ) Z&BPE@}W plug is
moun@&ﬂﬁ%e fifst SR ﬁgeggf?ﬁﬁbf@mn@fthé fige Present

Invention I's direct to a nmethod for constructing an
[0008]nj eht irmithep asnect,lslpmfelaedmhbbdmavmtrcé the probant yentign igdereeted to a

et R S HE L B3R v
moldpaMi trhe ndtthdMihOIddésiBe BBpLIbMfjcbMMiEA fiddk miolding rria&ﬁlﬁl mto the mold

partially cure and harden, vi ng. the novabl e nol
cavityallpwi piedding natesial fo 35 least I@Xb%l:}’ec“ée pa la%rd%mvylg the movable

mold%ur e ag'%yrﬁdél?ggﬁggﬁre&?&eesa fast éa@ﬁy %@:ﬁh&ﬁﬁ 1nH@1r guhﬁjzésyof the at least

ding mater I nj'ectin
partwﬂl@cmﬁﬂﬂ andl Iﬂ'rdegedtmtodﬂihghlatelmb mjbrmnfglarset:omhmokdy}g matenal into the
g.th seco d nol din

i,al ) I
EETRCRN T IO T W——

the sé%h&ioMing ﬁﬁ%a%&ﬁﬂstvﬂﬁl th8 fer StflcaERSfohR tﬁéﬁhj‘@ch&ﬁport and
injection port and removing the injection port from

removing tlminghct@@p@@]fronnﬂiy@ttolénot her aspect, a preferred

[0002‘33? ge‘-?t @85%?’??} Prﬁzg ) \r{])%g é]'tqé)ng Hk’ﬁ})e(rﬂrésggtlt iﬁgengﬁnq‘s directed to
a methodl $ér doRLELIHAY laf bhj éctfdnr;ﬁ)trt uiﬁigdi f8vinbld laﬂ'thgaa first mold cavity and a
second mold having a second mold cavity. The method includes the steps of injecting a first
molding material into the first mold cavity, allowing the first molding material to at least
partially cure and harden and removing the at least partially cured and hardened first mold
material from the first mold such that the at least partially cured and hardened first mold

material forms a hollow tube including a first cavity and a first end. The method also

preferably includes the steps of injecting a second mold material into the second mold cavity,

.
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second nold having a second nold cavity. The nethod

i ncludes the steps of injecting a first nol ding
woratosnisasi i nto the first nold cavity, allow ngPa@hEsS2005/018583

first nolding material to at |least partially cure and

allowing &%c@r@mEﬁlﬁ%’h%nﬁlﬂ@ a@kait%ﬁﬁfallp Rt Adl Rardeal %%the at least

hardened first nold material fromthe first nold
partiaihatred hed hardbmaisecqramold imayerial fiom s dedvaddeelddinferting the at least

pari B e P RS RS B B v cop nc
the firkt&pld4d 8&cuird et RAS p@fnammcefeulaﬂg hard%ﬁ&mwoﬁ@indlmta&ﬁhlah the first

into the second nold cavity,all ow ng the second
cavityrpl di ng material to at |east partially cure and

ar den, ' t I . i r. ..
oorohy S A, L Ay RRSHRALA AL BHENTAhRRf i ot oan
intravef&@Rbag ier dohaimihg h dlast andgetmhating/pietcirgtofahe bapwitknededle to
second . nol d naterlal into the erstegaV|ty

dray fl e b
introdwpepditignah luidgniohe bager tpdrast fluidput of Giedgke Top integvenous bag
lnclucieg %tslteaﬁ%% '\&@lhll&ﬂngﬂ{c?eq o@'ﬂ%aﬁﬁﬂ?%ﬁﬁ)l@ﬁ qRAd!. nmedat least one wall

terial Irst cavity 0] I'n a further
deﬁn@samalk:d caww fof eontaidingrtho fiide At htﬁf: is foempd astbant least one wall and an
i nvent.i on | dlre t

injectiBy o i gz e St 1 SRR I8 o sy ooueh
the hd’lé t 'hh@l ?&ﬁdh Bott fndlutiel Q@U@ aIRERG1LovoRiBE ahd Wipdlynitrie pliebonded to

draw fluid out of the bag. The intravenous
anﬂnwagnﬁﬁ@wédéﬁubﬁ | east one wall constructed of a

partially flexible material. The at | east one wall

defpRA% E§€REPFIC§@WP¢M—I EV%‘?{KL&‘WE% ofer éiﬁa ?@wﬁqes

hole 1s orms n the at east one wal
[0011i] nj eThé fomegobng swmnamwstvetﬂl asrthe fcdlolmmgd@amtdd delsertiptiomenf preferred

fluid does. not fromthe, c t hrough the hol e.
ermbosiert B8 AT P HT UL LY A K5 g1 sopy et Vit the
appen%led d?avﬂﬁ o N®ritke C%lr%gsewmg&aﬁ A8 ifvRAB6N, STk Ao ih BiR

EF DESCRI PTION OF THE SEVERAL VI EWS OF THE

drawmvmh@r{eots Fatficlme presertyarragrsdinthehguld s upderstogd, hayeever, that
the inféfg%t%ogli rsrglﬁtt lgrg}t {oqge ?1%&% {aﬁ’&ﬂﬁgﬂmﬁf{ a.g{l ﬁLs%ﬁl%gtahtle shown.

nven etter, under st ood
[OOthenIIftﬂiadrdvﬂngsonj unction with the appended draw ngs.
r the pur

Fo ose of illustrating.the invention, ther
100131 SFigah s hIPRE! %Vraamd%ﬂ%dg fiRruPQihiTe Aecapdance Wit first and
secorﬂﬁﬁéﬁl%él ¥mBb&hfehfs®Y the ﬁreéh%ﬂpﬂc!ﬁﬁ)n{;‘nder stood, however,

the invention is not limted to the precise
[0014r r aRige idris 8 censets¢atisnalmenpithe tﬁr%spr@hmmemp@bmpt qfrthe injection

rort S P APk BRI 2 Al i B BR by s mowme
an m@%galnlg%gﬁggnpr ef erred enbodi nents of t he pr esent

[0015] Fig. 2 is a top plan view of the injection port shown in Fig. 1;

{0016] Fig. 3 is a magnified, fragmentary view of a portion of the injection port shown in
Fig. 1A, taken from within the dashed circle of Fig. 1A;

[0017] Fig. 4 is a cross-sectional view of a second preferred embodiment of the injection
port shown in Fig. 1, taken along line 1A-1A of Fig. 1, wherein the injection port is mounted to

an intravenous bag; and

[0018] Fig. 5 is a cross-sectional view of a tube of the injection port shown in Fig. 4.

-3-
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[0014] Fig. IAis a cross-sectional view of the first
preferred enbodi nent of the injection port shown in
wa-2@s5/11825t aken along line A1 A of Fig. 1, whetEBUS20D€8583

injection port is nounted to an intravenous bag;

[0015] Fi g.pRTASLED ISHESCRPTIONGYY THE eV ERTEONI on port

shown in Fig. 1; [0016] Fig. 3 is a magnified,
[0019] r agiertrimteymin oéwyotfs ugedpiorthd @Homngtmcmm}@cfpr eanvppietce only and is
not lnBBm'g[ é[l he w%r Otaﬂi}’]’ t%l%e,n‘l eI a\éﬁndg? Qesr’t ggs&:ga%gen(glpec\gibﬁs 1&1“? e
draw1ﬁ $RGAHIch wfafeﬁéene @haelab Qe Werds “Dfwdrtig” iand eeiitivardlporefer to

own in Fig. 1, taken along line IA-1 A of Fig. 1,
dlreCtmé tesvard@pé apay dom. sesppaivelys hergsomets aeptenaf the preferred
v

emboy & GIBY Ryitn ;BA int O Blatd s deBor? T terminolggy ncludes the
aboveshavdwbirdsFd@ivatvethéde b dDESTRO Finthl BkpoTtHEA ddibidIlly Ohe word “a”

[0019] Certain term no{ é%y i,s used in the foll ow ng
aSUSQﬂ]e@éli“? iﬂeP‘&?atﬂ‘H}mE%Tﬁvéh ©8%nly and is not limting.

[OOZOIhe WOfethe OIFEL 1:3, al tRkpreferrt P¥Rbodi AR anlfiﬂfé%ﬁon port, generally
esi gnate d| recétions in the draw ngs to

designaéd it @noduds angederallYhellow tubs 12 amdalrpﬂlynermwldug 14. The tube 12 is

" out war dl fer t dir S. t rd.a fro
prefe’iag p@@fﬁr\‘%ﬁ/o atnh‘g’eﬁ Fch @Pﬂ ?V\@Pnilehg%p'reej é}a}een&mnd the plug
14 is ? ?‘%Bflﬁru@fedtdf Q thé]h@@tabwelwbﬁleﬁﬂm’ﬂeﬁﬂn@tﬁﬂhle d'he @V G material
her eo The term nol ogy . i ncl udes the above-1li sted

of thepjgbel$2 isduefenad iferdts formartility, Berabilibr @Biligf todherpygted to an IV bag 40
ina hSqHRP&ém nﬁqﬂlﬂt An%nﬂil t%,naltﬂ}ﬁ 5sqmtaa,re 31?\8 onB P @iﬁg ordinary skill

cati1 on nmeans ast one 20] Referr
in theI aﬁt FTlgsTPR nidterial fsi praferrpd ﬁfrelner pﬂdg éﬁiﬁmdtsrmﬁ‘tsealmg propemes
ectio ort, gener nat ed

formajligeat GG gh RS % A 0P e Prodnts Ppary Sifhjthe art and

is deJcHQ@d ﬂizgréa?teﬂie%fl?ﬁ@@\k/y On€ 'E§$1h%%¥(ﬁﬁlar9fsklﬂﬂn ity £E€wilPRealize that the
ded pol yvinyl chlorid material and the o
tube pz ugml limited by ﬁé}@b’&biny%@@lm moﬂcl?étP ofategialsad tqplys i ft és not limited

ast o TPE ri
to TR RECAE] i e ARl P e/ Dol S Aty Gy il i
able t@hhlkd dry/tht @elalnghpy, @erfbon tie finétioagamtDwithstand the operating condltlons

qui d-ti ght manner and addi tional properties that are
Ofth?JWPéaén@Bm@rﬂé FRARSHYEYr dinary skill in the art. The

[0021§PE W{h‘érﬂr d)réf%rrgﬁ %35&1%%1{ fle tﬁ@@l?h&b&i At & 10t $second end 12b

| f-seali ng properties drmabi | 1ty and additional
and apdiayieagn ¢3c tHatispans (EhedinDWLIBbd b’z aima)rh@mrngn@k latatmnypetween the first

and S%é}nl&lﬁnld%ﬁg] ﬁg‘@] f{'ag g}aaiqz}gﬂe/l §L?F€f Frapfr? ’P‘%E&ﬁ ﬁr\iﬁu]ﬁeaéda that faces the
first &Rl JaZ@d adorld@dd 30B8hAFades tHOecdidandadbt & fifsexdvitlye 2d is

I njection nolded PVC materials and the plug 14 is not
preferabhy defthed by the diaphragm 12c and the first end 12a and is more specifically,
preferably defined by the first side 30a, the first end 12a and inner surfaces 31 of the tube 12.
A second cavity 12e is preferably defined by the diaphragm 12c¢ and the second end 12b and is
more specifically, preferably defined by the second side 30b, the second end 12b and the inner
surfaces 31 of the tube 12. The first cavity 12d is preferably filled by the plug 14 and the

second cavity 12e is preferably empty in an assembled configuration of the injection port 10.
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to TPE materials. The tube 12 and plug 14 may be
constructed of nearly any material that is able to

wa ak0e/1ms5t he general shape, performthe functiBrBUS2005/018583
wi t hstand the operating conditions of the tube 12 and

[0022}})' UOR dfsrirlp@s Wt i X QM 3, {HeQwe 12 oF thdirst preFérrddl édfit@ydireht includes
nmbodi nent, the tube 12 has a first end 12a, a second

ribs lé et t2isnd Arpuad dieapmrégffﬂc_@z?d intpathe 8pw saviphE2dh glhegihst Igguovide a

bondlgg élérh%fe éﬁ dt‘i)d E} 1 1\§ en ]&:Ctgg ﬁl?tg ttl#:eqrgt éa@?tgflb[is%t} ﬁ@q'lrst

prefeﬂréti?J:riclﬁ’(ﬁﬁm@nﬁc tHei‘ﬁlugildS p'ﬁ&ﬁrabh&ionﬁ&t fs5the ﬁlﬁlef ur§dcednb, ritRal 6 and
nd a second side 30b that faces the second end 12

b, A
first sfder ke of 4 digphrae il 3¢, 56 il PaHPSPriged Imgaterdqigibbelow. The nibs 16
also psr%\z}ggé Stu t#l%?lﬂ%ﬁ‘ya}ﬂtel%}g bl%lt E%Iu]{el%gg%ﬂiég 1?&? elsf}rgp({a%lté 12d. Two rbs

16 préfRmblyt dxgerfd arstindethel mh%ﬂsmtfude Bhoé€ thesﬂrstfca&&g 12d dncdbhavietaa arcuate-

tube 12. A 12 def.
shape, Rhe i ST S 5108 Lo e sgrsgrstarfutor pBnding Srit TigpBE 14 and is
advarg%e%hg Le%dn)ﬁfacﬂfrﬁl%Qﬁ@Qlle 19efrhaads by aleRt igkea%h ﬁiecﬁ?cuate—shape

second d the i nner surfaces 31
the alidve-iderttigied 2Aumbheorftp fosmgomludeyl in g first Weﬁfyéﬂéber ¢>4amx>éfd the first

cav1t)é¥7p(% Spayﬁn i\ﬂieég)sré nd rtéllga%/égﬁpﬁ S%rvgi?a 1¥n el shaP%{ xgl():st tﬁlgt x¥end into

the ﬁps@ Ezlwt]yol ZEiogéil%}aIIWeﬁfelhdﬁglaHQ t&tl@inndréuﬂﬁtd: A, t he t ube
of "the st preferred enmbodi pent |ncludes ribs 16
[0023dhat Referianaitog et e, thplip b oL QeriHquciored FRbadipeat has a plug

b DL oE B, ey B B2 S B 1 o

ISi1nje ted Into
apprdximatelyasvel viepteritBslof dmintth €. F2").sTheoplef d#y ledirtboti preﬂetrgd

MU EN TR TR R N
mgmﬁgafnt d@e?eé% bh plieorARaes érﬁeb@lflsﬁalﬁfgq&bﬁé'm@betM\be%ﬂ@Whaﬁhg ordinary

bs 16 al so provide a structural 1npedinent that
skill sretbq ps 3vill mealize thyt the plyg this nof Himited ko the pbavedlistqdydiniepgigns and may

r ef e abI t r.
e S B B SBSGEAEE gl
example; Uaifug Mﬂﬁy(hﬁwé ii'lger[drzhgl bicpshapt thefst 1atosananyfcublc shaped first

bondi ng with the 14 and, i s adyvant
cavityd A RbAY DA gelﬁth\@ @b&@f 928111%4#'@ thange R’@?eg%g‘upﬁ% % it ed
[002410 t hfe PRfpUR g[ ﬁ@ﬁﬁ?pretféi-ﬁedmnhéiﬁ 'iﬁc'hfde@@ tﬁé&t}ﬁ{g W that has a

t'o bein |nclu ed inthe first cavity 1
ring-shepaphdextends ffom stsuxfaoe otfyhelﬁug MY‘PPW@P« @@hedlmdﬂaglbé% in the
ped I

ssserg BRI B Gl P (G0 TR {41 PIgd 30 DGRl Jroide withthe plug 14

and JR6ViREHiaEast ithin ifﬁlch Bﬁxséﬂ’lﬁr@fera%w puaeireslthe bﬁl@.?l&l That is, the plug 14
Referring to Fig -3, the 14 of the fir

is prqu@ble/rwegtuewdvm nmdte fr%\gltbzngsﬁqﬁgrgﬂ HRgd &ﬁuthéffthe needle 50 is driven
t f
oo REEHLTA SN M DTaR 28504 B Serl RO Bl e, i

prefelrdbld tha) the Tleed1p50@xttAd tHewghtle plugdd, diaptiragmedc and into the second
cavity 12e so that the liquid from a syringe 51 is injected into the IV bag 40. Conversely, it is

1

undesirable for the needle 50 to extend through the plug 14 and then through the tube 12
somewhere other than the diaphragm 12¢ because the IV bag 40 or tube 12 may be
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di mensions, is typically able to withstand at | east
one hundred (100) penetrations w thout a significant
walewseszel i n performance and sel f-seal i ng propECT/US®05/018583
However, one having ordinary skill in the art wll
compfdiikéZadithatoritffs Bf 18 1¥%bak 304y 1ehTdt Rdome cbf@minated, as will be
above-listed dinensions and may have nearly any shape
undersindd by o8¢ hevinpardinagy slafun thedrf or a specific injection
on2 5] R B B AR R A R e L
when @URipared ha BRGDlhg thidkne@VId YThk2dvigy npihyLie pieftabiywelaively long
| arger or snaller than the preferred plug 14. [0024]
such thpewpen e ngedle 5@ Hansariedthrigpgh tiepdie b‘%‘%ﬁd‘%‘ﬁ@ﬁ?gm Ae¢.fbetp 52 does
| - ; . .
ot A b8 R P 7 B SRR S SR . s v
also bk2mdemtobol ®yans aatihg drdinarf iskillriatheoart. Mhbe peefaedd enboginéts, the
_1s preferably integrally nolded with_ the _pl 14 an )
cavityen s PR G SEHIHVRHPCH o 048 (gt br B e the cavity
' itell%o BLiHG 1 #RAhd Pug H&RLUE, ddoitfe specificall
lengﬂggg%%mkpu%ctlurged §/ a neepg}lge.SO V\Aétjﬁfi n ?he _Stpgglglg% Y
identified denkth andahay hashortee onledéralepending drdnibe apilicetioh t he

lug.14, th h the di r 12c_and j nt,0 the second
ooz, e psthEH g o 0 1 QPR Brdifed Ehdif E5Rabry
prodR8&dY & r&@tisndl afjectionrhslaigtpicoesd. BpetAically,amhfjR@BnlA61d (not shown)
and I nto the second cavi tg¢ 12e so that the liquid from

having agpeldiegeitpimthe shapgjod shedtibe bt i nopidiongd Waymaghine and a first mold
: I 2 i Lr “ g
A e PRI he, TEES s i
prefedadlyscomgwised of higuedred Phal Thelidliedipt P¥§hs gpeenienatss®ot sel harden,
e e B BRSO S 80 D21 o rom
mold TPt xpb&tne &fst hvity PRI dMBefubt 290 ADVcOMEMBRMAXErial preferably
ordinmary skill in the art. [0025] In addition, the

compsiseboafliowficd FPEde ineatdointthihy fin savity Bldapreferaply|te fieym the plug 14

. cavity.l th, L K I ' :
i SR S38: Mok FEPREE 8 IR EKORES e o
surfa&i.td;Cj”l dftilad ﬁpghg&vmyﬂedmae theeriti0l 6. SThensad iedisidserabigh ahd the co-

plug 14 and di aphragm 12c, the tip 52 does not . s
moldgd,Raetreseam ceisdart B izdpmovrd foma thampldy Gy haying qriigary skill in the

art will#e8fi3d @5 dtﬂg fjecBnipdrt R4S hedirhiled t%sthé’\%itlldv_ei‘ie%ibgﬁ manulfaﬁturing

under st oo y~ one having ordinary ski in the art.
methbdher gteps andmeay Bnroduced isig nehldy emwinethotl engragedsdhatgs able to

poa S R b o B0 2 S D BB

injecliOMB&H 10 hﬁa? HelRarRifdeturbd usikH @ $starkR odfprésBioh e transfer molding
speci fi cal identified length and may be shorter or

operdtongs maydsdanmethbymechining thgisbe ¢Afiosn medrapaterial and forming the

enbl ed i njeghi r 0,0f t jr.st. pre
piog SRS Mg ol BeRRY britiGiselilfnyteba il &Ry 122
[0027]] ERef@Ing R Fiighd, Bra86 858 secofe preféreadl dnybodafientRif @t infebtion port,
mol d (not shown) . _ L
generally designated 10, has a similar construction as the injection port 10 of the first preferred
embodiment. Like reference numerals are utilized in Figs. 1, 4 and 5 to indicate like elements

or components of the injection port 10" of the second preferred embodiment when compared to
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having a nold cavity in the shape of the tube 12 is
positioned in a machine and a first nold material is

wo mjoectsesit i nto the nold to formthe hol | ow t ubBCTI2S20031€18583
first nold material is preferably conprised of

eleménlts%%t)h?@n?\@oftﬁé hjbdtpugbitad JPVke fist Ble¥@idlenBddifert 0dth a (')
the nold is noved or rotated to a second

symbplogilized to eetify livewlemeatsasicampanents af the gecgnd pesfererbembodiment.
[0028?DI dr;\ﬁ%éllé%xlan R%lf? 38 ?riftet}el% :sjeclotlél ?ise?‘erge%beirﬁﬁlod}n%gntqaclg@e‘% (H&eshaped

cap 20 indthef ¢aetaililie 2Ga ﬂhBﬂeﬁﬁtEda daptzo i h@lcfeti 1S thedivil dnd 1]22dofthe tube
preferably to formthe F t 14 in the first cavit
15

127 toy rgtherrygsuricithielpe dd” inphe @W%/nl%i. Hethe gssepbied %&F“él’@ﬁ The hole
20a a?(g)gmgg%q?s”gsew Séf}g@fleﬁ?ger @flgt?th% g],)ggfallstsdgﬁ %hg@ ga“'ﬁh‘élﬁollow

tube tIBtibedcoraingefeired embogdiewhi also pmhtdeiﬂlelffrstroemy ¢2df however, the
the npld. One h in ordln t he
first qagity 13 Hiop AEoOY Py BCEF OB 1k geneet g g srgyoes 317 e
no rifs @) above- descr | bed manuf acturing method or steps and
may “be produced using nearly any nmethod or process
[0029]hat Ths imgdsitien port dPotwoBsttisted ] leﬂpﬁlmﬁla ﬁtﬂt molding material, which is

A T

matefislita E\Yre(éﬁmﬁﬁﬂ%ﬁ bﬂdlrdﬁ{ovﬁﬂgatﬂs Eﬁreasmphﬂia[lg cOfdrat Ih@fdieﬁéd ﬁrst mold
may be forned machi ning the tube 12 froma netall

matewtfmm e fsrﬁtdnvlér hhg gt lepgt pﬁn@gy syregpng hawdepgd firsppold material

| f5 Ll
e B0 e £ S50 R b sy
compsBedofllire@be TPEds ajdetda im seoénd neld, tl}'eesctdrmlnnpldnnaterials is

oA T e S B B PR A8 omoved fom
the S&B’ﬁ@ ﬂidi@ nThe zhll&ﬁt féaﬁflﬁ[}e&ﬁé’d MERA@ned 3@dnlnd1d a8€erialpreferably
o indicate like el enents or

formg mmmeirft s be: ptugeM .tq rieferably peertediipto the firgs éa%tamidhe cap 20 is
refert ed. e 0 r
o 5 SR B 190, 2o PR OpETE vt vy 124

The dﬁb@’OQﬁi}aﬁb Ribsdélpbohded, tlhmped "Witrsspnioslly weided pedtheovise secured to

dentify like el enents or npon ts f t he second oy
the ﬁgﬁt EPQALE40 SERIRIIEERR 20 fooe %"fst PR 1742889 s‘ﬁu&otﬁ? it 14gyithin the
Naygegond preferred errbodl ment i ncI udes a di sc-shaped
ﬁmté ygg with a central hole 20a therein. The cap 20 is
[003mondéxdtlte<pr¢fneed emBaodimauts,1the injerftion pertt 1P €0 1ig maugted to a wall 40a of

e B AR bR S n 15 s R a0

prefe'rdb‘i?é&ds&ﬁct@& of @ﬁarﬁ@l@ﬁﬂ@x@@ rhdé@al ahé deffinkg alsdaled vavityor containing
ection. ol |l ow tube 12' of the second preferred
the ﬂ@ i Hmwalhﬁ%npmépw@ge ﬂhéhemm gnd theyniegtiompprt 10, 107 is mounted

in th%@«‘ﬂe \A/I‘g rs %htatpgt tﬁé ﬁﬁfd ﬁa%énte%llé rlﬁ)qsfeai ﬁ{eaéakfﬁ thrglé%h the hole 41.

ape wth gen y snDo I nner
The 1Bjektiof per® 10 QW0 ferdbly provieetd }Qﬁt hesugh Mhich the needle 50 of the syringe
constructed by injecting a first nuolding mter,ial
51 map pe pnsered to inject fluid into or withdraw fluid from the IV bag 40 In the preferred
embodiment, the injection port 10, 10" and specifically, the hollow tube 12, 12" has a tube

length Lt that is greater than a length of the needle 50. The configuration generally prevents
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preferably conprised of liquefied PVC, into a first
mold, allowing tinme for the first nolding material to
weane/1mast har den and renoving the at | east pareG@EU$2005/018583
cured and hardened first nold material fromthe first
the né@ledip IhRoMtcohB@SIntPediitacamlith theivall 4amandpstelstindig phinctating the wall
nmol d material preferably forms the hollow tube 12°. A
402 agd edy bl 40 ng material, whi ch is pref erabl y corrprl sed
fol Gthe
[00313 J1“8 l'igse{'ngge t-ll;? Fnljé& ohqﬂlog 121)', ? %}Ié%gqga 0, (PP esg%ontcm:ﬁd 12b, 12b°
is inspia¢d maal thy holerd@ imrick vhalt d@nTbmﬂaﬂ Hea seﬁhmﬂveﬂy)bdldﬂ:ﬂtt@theahbe 12,

SV o T T T
betw&hqgl@fuﬁg hY {OLAE wall@oRidiht Mmted-ﬂi‘ QdiRlsHG blaﬂdmg $nd may be comprised

preferably inserted into the first cavity and the cap
of ult2Bonis wabding,deatoetlong ¢reath¢rrlé€le bendima ethasl, asHeng mhqlad tight seal

s QR SRl S b A Mot S or T b o

does Hbdieasoni cal Iy wel ded or ot hervvl se secured to the
first end 12a' to secure the cap 20 to the first end

[0032]2a" Imeptrativns bemeedle AB optheymnge k ﬁ.lﬁquﬁéreﬂhgh she plug il 414,
e A 0E b PR BP0 TROAER! B ey 13, o o

into thy/sdvagd é8/isuice, I%a,twltlbledrﬁgoékﬂ tb an smsaie&):f thentV bag 4bhrel the fluid
to contain a fluid 55. The efera

|l 40a.is,
5. Thermerandcndd 21128 seaces ool 5 b | R B Mgl 50 fom the
oppo%ﬁaf \bﬂ?@?@oﬁﬁ@h@ Ba g8y bich tﬁﬁﬁh&%ﬂ 308 isdt bﬂx?ctﬁﬂe&' byl tiRDheedle 50 and

40a I ncltudes a hole 4 1 therein and the
the medjoaten amnliqud disp@nsed fomj the nmim &isiintredvecd bitethe IY bagdR. The

pie Al Gkl RS ARET A 358008 b B fcicatin s
from 1&siddthe T€ bap Uy xsoarfauleotesceaa mﬁthdwgm@wemmahe hdvdle 50 and plug 14,

needl e 50 of the s n may be jnsert.ed
. fThg irlgedlw%lsaﬁmﬁyﬂ% \x}?? HnlLFiCHOF PoIONLS Keviag aiisele iphe i diaphragm

12c, i AL, RLE ES h& g Qﬂ;] oL E}civﬂehz?re'tdghlﬁg tfdr@@ tooé&:ﬁre e It)%g é 4, 14" within

and’ spec:| i ca ['ow tu has a
the ﬁlrsi mgwlty 12d; h2d’ wlsleghe ataelle 5015rremOV®1fg¢m thxf plupd4nkedTbe TPE

e oS 590 SRAFRE) P SR GBS o R o 0

does B@i EBIE {2 gh tRAIAGTE i itRGlidpheagh@h Dc, 40 vaigh theBeddié $B réHoved from
[0031] To assenble the injection port 10, 10 ' wth

thelth(Ethln\POtial@ 40. the second end 12b, 12b' is inserted

o8 Bl 1 B TP e 14

prefdrabily b&n?ﬁs%ki of & sBfr et Bmcb ebputanet ln@irgubShat2 A liaidneamdf about
the wall 40a. The bond between the tu

tweniafive 54 tq bonbRinelyPQe BorpPisiiady goou mawiﬁﬂ)éﬂ ab?+ﬁ$°f®é five (45),
and af%rg% s%glekg tthhﬁ‘gﬁﬂft GiAYeh gﬂkgcsenpe'ﬁ%)s %Le'sﬂgerﬁé bl%l@ €6polymer

as’lon ['i qui d-ti"ght seal
has a preferred ratio of styrene segments to midblock (rubber) segments of about twenty-eight
to thirty-seven percent (28 - 37%) styrene to about sixty-three to seventy-two percent (63 —
72%) midblock. More preferably, the block copolymer comprises about thirty percent (30%)

styrene to about seventy percent (70%) midblock, and most preferably comprises about thirty-
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IS created between the tube 12, 12' and the wall 40a,
such that the fluid 55 of the IV bag 40 does not | eak.
wQ 2032}825m operation, the needle 50 of the syrPCyESH0L018583
is urged through the plug 14, 14', preferably within
three b&@exﬁ'(%’%§ ekredic Je@ﬁleh@raﬁ@tabdidt @E{t)lSeveik Perceht6OUY Mmitibieck
di aphragm 12c, 12¢' and into the second cavity 12e,
segmdit®’ | which is exposed to an inside of the |V bag 40

07 ) 70 AR A 4B TR 4

butyl@aRibleek WedrherdOES EBS)thzeausy tHeag pdlfmseticite hintatiatdtde sval, due to their
40a i s not punctured by the needl e 50 and the
saturgeimedhlo ks, as¢ able de vethstpad endegnepBhh iR meab iy aspmple, SEBS

polynllé}g B? ‘E{HF&QCH ﬁ*d%ﬁ %1\( @ﬁiger% proﬁﬂ?te RhikSlods cori]zéonents include, but

€s a sea nitsel t he needl e such
are ndithﬂﬁltéd tquisoproie, mﬁuty&tmwhmt&ﬁerﬁer omnd propiykdec.t Blgrdnit blagk dépolymers

IS unable to | eak fromthe | e
contaspng HESpicgens, syl Rioen TR S8 EL s SIHSY ST S Bimepr SEPS, for
examg ‘Elta'ré)ébxﬂlﬂértcm]rg av;@able LERY HRGrAeh8h& Kitdn®and Septon™
ragm 1 he ribs 16 and the cap 20

(manpfaommid))aKuetz’a/l) rﬁtmnfcd:rrl@«é( eopobymanys eontdining|sgigrated midplocks are

NRCIRNITRIEC I T Yy

withih i€ Rbp@oflthe inhAntiseld insladé fosdibbin bhdtyteniplbleckodopolymer in the
medi cation frominside the IV bag 40 does not |eak

TPE.t hrough the hole in the diaphragm 12c, 12c' when the

eed t
0059 e, SR GAAAATA 6, BTN el provic
desired pﬂopmds foothe phe. p@ppgoplihw mgmpdehéy iatluge, bohpotiase imaed &,

St ic bl ock co r ving, a Shore A hardness of
plastig {ﬁ,t ?tPF\@%PE}é?m’F oﬂg%% ﬁ?lomﬂﬁ éﬁ?‘?? Qfﬁces% %IES and other
convEXtRnel AfAitwed RASK tihhetayt. (30) to about forty-five (45),

and a conpression set |ess than about fifty-five

[003@er c &nr exanm9g, anEremplayy plE mairisd Orisp b1 Yagdpventian has the
com;fosﬁ%)gnr sh \91% ér?{r}rl;e ﬁ"tagfeobgc;({) ? vtseﬁggl?&f_sélré ﬂctp?%sggi :Qaﬁhlr (parts per hundred
rubbérhi Ak pr@ﬁuely gxplahredl thePBesentBy’ ﬂﬁefate;drsmmlt bloakoopolymer is an SEBS

pol ylilpé E}%@elkpre g cggl\ég%né\ﬁdg ﬁi\cgqn 053] gxg 8’;3’0"} éﬂ%f)hc antioxidant and a -
polyﬁegﬁE:hé&g)o@Pé?ﬁ&Ileﬂemafvmg DREE S8ty HeBPn sBbUT BRE(S) %@M& fifty (50).

enty rcent (70% "m dbl ock, and nost preferab cdy
Howewmpspiesifis cabmgnerltthmay be Heteenlpeti* be mutl@s 33«96@&18}!{%@ epending on

the PSRN S R sh CoPRR T Sl Py AR ST eni ¢

bl o¢k copol'ymer 1s opgos®I®ri si ng et Hydrefeerand
but ylceghigndledlp! OCK Sepiteatra@bBmni) € deaterthftish (phr)
pol )'éﬁ)rgnléjbl%cﬁlm octayglpg and, due t gsin
copolymer
oil (plasticizer) 5-160 100-150
polypropylene or 5-40 15-30
polyethylene
antioxidants 1-4 0.2
pigment (coloring 1-4 0.2
agent)




saturated m dbl ocks, are able to w thstand

envi ronnent al harassnent. For exanple, SEBS pol yners
waleoosais2sr ack under UV |ight. O her appropri atBCT/US2005/018583

m dbl ock conponents include, but are not limted to,

[0037] SOPH @AIE be hisiRBlIht¥l 80 €hosb kiAdd @ie aANBhtRh&IEL €MEd be made to the
Styreni c bl ock copol yners containin% t hese segnents

emboginenigedescribed whovawithaut departing Spmpke bagaveghiee cagegpt thereof. It is
f Le. an i ald i .
o, e s BETRER LY i RETREE RN YO it

but it (ateulatfolwoeer hydiKuutina withirSthy rspinit andb@pk of dreqiryseat mivention as
cont ai ni ng saturated m dbl ocks are preferred because

defingd thg pppendedclpinkel y t o be attacked by environnenta
radiation. It is also within the scope of the
invention to include nore than one styrenic bl ock
copolymer in the TPE. [0035] The styrenic bl ock
copol ymer may be blended with other ingredients to
provi de desired properties to the plug. Appropriate
ingredients include, but not are limted to,
pl astici zers, thernoplastics, antioxidants, fillers,
col oring agents, processing aids, and other
conventional additives known in the art. [0036] For
exanpl e, an exenplary plug material for use in the
i nvention has the conposition shown in the Table
bel ow. Concentrations are expressed as phr (parts per
hundred rubber). As previously explained, the
presently preferred styrenic bl ock copolyner is an
SEBS pol yner. Qther preferred conponents include a
hydr ocarbon oil, a phenolic antioxidant and a
pol ypropyl ene or polyethylene having a nelt flow
bet ween about five (5) and about fifty (50). However,
speci fic conmponents may be determnmi ned by routine
experinmentati on depending on the particular styrenic
bl ock copol ymer which is included in the TPE.[0037] It
w || be appreciated by those skilled in the art that
changes coul d be made to the enbodi ments descri bed
above wi thout departing fromthe broad inventive
concept thereof. It is understood, therefore, that
this invention is not limted to the particul ar
enbodi nents di sclosed, but it is intended to cover
nodi fications within the spirit and scope of the
present invention as defined by the appended
clainms. CLAIMS W claim 1. An injection port for an
i ntravenous bag conprising: a generally hollow tube
that is nountable to the intravenous bag, the holl ow
t ube

-10 -
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having a first end; and a polyneric plug nmounted in
the first end, the polyneric plug being integrally
woedodams2snt o t he tube proxi mate the first end.PCr/uItves/018583

injection port of claim1l wherein the polyneric plug

conprises a thernoplastic elastoner. 3. The injection

port of claim2 wherein the thernoplastic el astoner

conprises at |east one st§¥{ﬁﬂ4§ bl ock copol yner. 4.
Wecfl;t;ginjection port of claim3 wherein the at | east one

s{yTenic bl ock copol ynmer conprises at | east one

m dbl o¢ck A @jenionyekteot adinfrmeenoubhbagconyrisignsi sti ng of

et hyl ene, butyl ene, propylene, jisoprene, butadien

and i s dsngminBoliay bubkdhdt i mevighie fome G e hollow tube

haﬁngﬂ%ﬁﬁk%dtﬁﬁlat | east one styrenic bl ock copol yner
onprises a styrene-ethyl ene-butyl ene-styrene

copolymer, 6..T Lnj I: t_ qf i . i n:
Che et igbaperisilfg (ARl et e, Bl ef AR Eh Fintegally
mold&d Mtemhe tergpretihmtathed findtdhd.ock -segnents in a ratio of

about twenty-eight percent (28% to about thirty-seven

per centy (3{njsclivh poE of Bladh QUthesdix the-fdyaeriPglng edmprises a
(63% to about seventy-two percent (72% m dbl ock
thermppipsiaelgstomer. The i nj ection port of claim 2, wherein

he th i i
about  Chony tiya Pogt PAFA 2 ke B Epfig R RS BuRt compriscs

) to a
at leagOomRrsegsniobloskcopflylerss t han about fifty-five percent

e el Wb S B

g@d&’%‘ﬁ fisc2 @l Radtete Higbih& eﬁﬂﬁ:l&:@dlsﬁ&hiﬂitg%r@ consisting of
P At chSer s, ther Er:mﬁl asti cs%,g{ antioxidants, fi Iﬁ)er S, ¢

ethylewd, bniytege agepilene, saprepe.dusasiinggang iggbutgenerhe i nj ecti on
port of. claim.8,. wherei 1 . ' '
oo e B Rl PRS2 ORL TR e Sh

copol i @6MPRSNR aGtyred-@hylenid-betylena-spotnemopplyhene or
pol yet hyl ene havijn

about f4-f tTye érgg)tl’ong)ogrpgﬁigﬁmy, g' ﬁ%g% bgﬁ{eagti,g\ég s&?gnié l?lock
cone TSl -1 B SRLBRHIOR s iyt kb o
percesip §28%0) to@bbng|thioty-seudiepdresnhEBiYo) digrehe tosabonirixtydhigagercent (63%) to
aboutegeq'%hty—two percent (72%) midblock segments.
7. The injection port of claim 2, wherein the thermoplastic elastomer has a
Shore A hardness of about twenty-five (25) to about ninety (90) and a compression set of less
than about fifty-five percent (5}5%). |

8. The injection port of claim 2, wherein the polymeric plug further comprises

at least one component selected from the group consisting of plasticizers, thermoplastics,

antioxidants, fillers, coloring agents, and processing aids.

9. The injection port of claim 8, wherein the polymeric plug comprises a
styrene-ethylene-butadiene-styrene copolymer, a hydrocarbon oil plasticizer, a polypropylene
or polyethylene having a meit flow of about five (5) to about fifty (50), a phenolic antioxidant,
and a pigment.

-11 -
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11. The injection port of claim10 wherein a first

cavity is defined by the first end and the di aphragm
waemsaigecond cavity is defined by the second ePemuUs2uds/018583

t he di aphragm 12. The injection port of claim1l

wher eijf t i RAIUIEHHE oPEIHEN 1| SvHERSM R ol 10wt intTugdés a second end
cavity. 13 e injection port of claim11l wherein the
and asiapdrige el tpynthtee hall@wmqbqt‘émrtthe fieshand €gond gifisa

:c’l'ﬁgoin il ec?ﬁ%‘ﬁ‘]eﬁh?? p%'ft agf %ﬁ‘?ﬁ gb%\/\iwer %ﬁ%(fg et@g%ﬁﬂe‘b by the first

end ah@ ﬂgztd?aﬁlﬁa%ﬁ g £EecbR@Bavityal defitbdngrieelsdesndéndand the Hiaphragm.
.12 . The injection port of claim1 further
corrpr |1§|~ ndghe mjestiap nPIéQﬁF@H’éﬂﬁ higraim e eI RIBE Sgpgrnted in the
f tdefl ning a first cavity between the di aphragm and the
Irst GAVIE end; and ribs extending froman inner surface of

t he hal3l owh e tionportioffielafrns twheaain the.seddiid CRbigy has a cavity length

i njection port, of clajm15 whe e| n the (gol ymeric plug
measpeed e A seconf sidgef fhedaphEagm {q 6 Sﬁﬁcopge nded to the

| nner sur g e, eJtlng)oﬁQ)q} cﬁurﬁ' 13S$heddifl theQfavit) Rndihap Bfea@ithan

17. The |njec Ion claim1 wherein the plug has
tweha Huntiedtieos anfncapidRi mat el y twel ve hundredths of an
i nch (0 1

\ 18. The i.nj ect -f- [aim1

wher ei ﬁé‘e%?‘it%pﬂf@é iaém ﬁg[{lg in “a pol yvi nyl

chlori d@dﬁﬁﬁrﬁgrh apannk®s thE MB116W jretetana rdleﬁmhg adfrstadagityrbdtween the

further conprising: a disc-shaped cap having a central
diapliregre and tre firapendedity nounted to the first end of the

hol | ow tube. 20. A nethod for constructing

i nj ect i obs Ederdingsireny an innsk aurﬁw.oﬁ@eéwewdu%mtq the dixgf cgvity.

novabl e nold part, the nethod conprising the steps of:

a) | nJ BG:t iThe mgecftlansiortrtmccthlmglﬁmln@mnahe}i) Ymeltlhélugﬁf’r gounted in the

the first rmldl t
firs FEA AT Py P B RheA ok, dRe ) s P ooy o
ol d pgyt 'IfHeQig’e&tﬁﬁx poRl oF S 1 wh&remetx@pmg has h itltiskness of
cavity define i nner surfaces of the at | east

approeintatedy Welwhwr%ﬂéﬁ Handeshedd 9ol di ng materi al ;

18. The injection port of claim 1 wherein the hollow tube is constructed of a
polyvinyl chloride material. ' A
19. The injection port of claim 1 further comprising:
a disc-shaped cap having a central hole, the cap being mounted to the first end of

the hollow tube.

20. A method for constructing an injection port using a mold having a mold
cavity and a movable mold part, the method cbmprising the steps of:

a) injecting a first molding material into the mold cavity;
b) allowing the first molding material to at least partially cure and harden;

¢) moving the movable mold part from the mold cavity to expose a first cavity

defined by inner surfaces of the at least partially cured and hardened molding material;

d) injecting a second molding material into the first cavity;

-12-
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d) injecting a second nolding material into the first
cavity;e) allowing the second nolding material to at

wo emstiiarti al |y cure and harden such that thePGEUSIN05/018583
nol ding material bonds with the inner surfaces to form

the i nJe?Qﬁdv@Hg Pfi%rsteeor@r}ﬂolﬁﬁngrrﬁﬂéﬁﬁlﬂg at RestipaitRdy/icare fMdrHarden
fromthe nol 1. The nethod of claim?20 wherein the

such thatrthe serohd mo@dmm@rqnal bongls avigiohg ey purédsepio fgem the injection port;
d material. 22. The nethod of claim 20 wherein the

ancd second nol di ng rrateri al conpri ses a thernoplastic

el asto

ergr t hod cb_%im 0 wherein the
first WTtOS}"r}grfET’U’éi%c loPlpBEt d'g from the interior
wal |l toward a central. axis of .t irst. cavity .and the .
second!nollks methad ob¢lrup 28 3Hhgee! qlergrﬁtﬁé"ltd?%smf‘%ngt‘éﬁ pofyviny!
chlon(dg)mat&i/]%r A nmethod for constructing an injection port
a first mold having a first nold cavity and a

s ec ondzmﬂrh!e mathiod 9f elage 20 mderaih thesavardymolding matehaldomprises a

npr.i S| ng the steps of: a) injecting a first nolding
them’r?ﬁ%*’é??%\llm W the first nold cavity; b) allow ng the

first ool ¢hogeREKE cRlm 2O vﬁierén@&ﬁ:tﬁl’@ladakllt?hﬂc}’udé@ ®s af@nding from
harden; c) renoving the at |east partially cured and

the intericd evaéidoWiudst cenbihlcaxitaafdhe Srst 96 qnﬁéhff sacerd molding pygierial bonds

east rtially cured and hardened first nold
Wlth%ﬁt"é)lsl Eg P ng a hollow tube including a first
cavi t WMMA raethbd Sdr cendiucthg hmjrgation poa usmganistmbdi l'mging a first

material into the second al |l ow n
ol gationend TGP G TG & 3508 i Bt P PRIy Solarsiighe steps
of: harden; f) renoving the at |east partially cured and
" hardened second nold material fromthe second nold; Q)
i nser t i A)gnjettingat firsemsidingamatersl iptocthe est arvdd paviene d
second nold material into the first cavity; and h)
mount i ng) allowayg thafiest hivddihg nstermhtb atdeasepartially qige atd harden;
| east partially cured and hardened second nold
mat er i ad) remoting tHei at $dastoRavtidlly. cured and hardened first mold material from the

first mold, the at least partially cured and hardened first mold material forming a hollow tube

including a first cavity and a first end;
d) injecting a second molding material into the second mold cavity;
e) allowing the second molding material to at least partially cure and harden;

f) removing the at least partially cured and hardened second mold material from

the second mold;

g) inserting the at least partially cured and hardened second mold material into

the first cavity; and

h) mounting a cap onto the first end to secure the at least partially cured and

hardened second mold material in the first cavity.

25. The method of claim 24 wherein the first mold material is a polyvinyl

chloride material and the second mold material is a thermoplastic elastomer.
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25. The nethod of claim 24 wherein the first nold
material is a polyvinyl chloride material and the
waeewen2epl d material is a thernopl astic el ast PeEUSRDB5/018583
An intravenous bag for containing a fluid and
per m ©ki ngnPhteFEhdQ baf féhenhagnyk flidandgeehitin®pidtcing of the bag
~least one of introduce additional fluid into the bag .
with aprediedodt lstiong iof Indigduess addgonghiluid ipta theagAng e Gga“bgald out of
oppr:i.si.ng: I ..ane wal |l constructed of a
the ba%ap{%illellﬁ\geg?lll%(aﬁgbcl%gﬁrlg@gii al, the at | east one wall
def i ni nglastsmalvedl cvastivcyedf afra proidl yi freixitde triacerial, whalat least one wall
hole in the at |east. one l.I; and an injection port
definipg rienlad FAvibHar FRIENEECHE MW the fluid does not | eak
fromthe cavity through the hole, the injection port
i ncl udiaplaingbeatlgast gnywpiiaRdt ube and a pol yneric pl ug
bonded to an inner surface of the tube. 27. The
i nt r avemaugctiagpart merpdinBe Wplesa¢thatide floid dassinet lehlyfom the
covie RS L OPRI bR BB PP e mat s poomer

plug SbRA i aMnAesurfabfefkhvkibei n t he hol | ow tube between
first and second ends, a first cavity defined by the

i nner #ur frae thtrabbdovt bENET Aklich 26 IBbcROM: @a@n@ﬁ@?@@@bmpﬁses a
cavity defined by the 1 nner surface, second end and

themuiplgshie algatpmiehe pol ymeric plug | ocated within the first
cavity

2 The intraye . P_ﬁ,{ | 26 wherei n
t he ho%g]' o?vh?b tlgavﬁ%éls §X% ggéég'lng%% hteﬁél‘?}hllggé&r? ‘eater than
a | engtdhdiephrhfe posiaothed. within the hollow tube between first and second ends, a
first cavity defined by the inner surface, first end and diaphragm and a second cavity defined by

the inner surface, second end and diaphragm, the polymeric plug located within the first cavity.

29. The intravenous bag of claim 26 wherein the hollow tube has a tube length

that is greater than a length of the needle.
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