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METHOD AND SYSTEMS FOR PROVI DI NG AN | NFUSI ON DEVI CE

| NTERFACE FI ELD OF THE | NVENTI ON The present invention
woenevmabdsy relates to an infusion device. MrePCT/US2005/025931

particularly, the present invention relates to an

i nfusion device, for exanple, a medical infusion set,

that resists damage froma needle and that is better

equi pped to maintain hernmeticity during use.

BACKGROUND OF THE | NVENTI ON Devi ces, such as

anbulatory external nedical devices, may deliver

et Siilop ANBISVATEIANAA BeOUTRR A3 o By e preace

i ncl ude tubes, hollom1needles ferrules, or cannul as

or combi nations of COﬁWQBQﬂiﬁHEfNV%mﬁ§@QIe i nfusi on
devices require interfaces, for exanple, between a

ferrul e angk are@,a,ﬁmlub@atudrr@énemy%wtéb ResRirliGbh Mevice. More
sone S|t%at|ons conventlona

n
o B Pt INETHAY e el 20, MEaGP b [ ReBple, & medical
intuséon setptHad cesisth idamagarane d uzedleernaahbtisthetter equipped to maintain
mﬁH%%ﬁﬁrﬁBp J&onventional systems may not nalntaln
surtficlen eal'ing herneticity durlng use. n vi ew of

the foregoing, theéﬁ%k ?Ungqgrf @ratus for

prOV|d|ng an |nprove usi on VICG urt her nore,

there is @e\nseesdsagfapé.%u@vcm e%Berhé‘lfMééh@él HRVeS Ermlah Aeliver
resjsts damage froma needle’and is hetter equipped to

matarigd Sush ﬁlé,lr,\ﬁgﬂlp &rtr@/ecac{ﬂtpfqgnﬁgé pageRii Ry Yo rqygh an infusion device

thbt\WﬁNtTh@hhé:w&sﬁh@r@w M@etdneis?n’maﬂémtcan@ulai Bec@haﬁn@ﬂbns of
| hven nme 0
o R e T T a8 B kSRl bptween @

feollg ahmj plcemuia, that eraintein, harhneticinf dsiinag uskevircsome situations, in
o%ggfﬁ)tr dr%?‘Ey&QmE nt.fhléq‘%red q@g‘if g?erg an o?e B@ﬂloﬂs oﬁfl{e mﬁerface which

user base has a eret
mT sedise eastidivst @rtfsﬁﬁmom,mhmtl@ﬁbgvsmms ey rménalatam

s HRHABE I REPRRING AringhBeCanNUl a has di stal and

proximal ends with the proximal end having an inside

I Ih rst di anlmt.@w of fnd Ilroa@gﬁng;&g@{édg ar@éuab:l an ayéa\@flﬁ #oF BPviding
e canpul a Xi A an e cannu S
an| Fr Rt T O O RS A e 6 e PR Ting B fifusion
dexvttjeahentestshedaheagd ffem a bedlé and 8 Bethasecmippeﬂsterrhalltam
he? g:ii‘@n un@/h&g an outsi de second di aneter which is

sﬁbsfa FI al

y équal to the first dianeter, and a

tapered portion ethﬂﬂhﬂﬂbféﬁ h?vg@ﬁgNtlon portion

Wi th an increasing dianmeter rrule is positioned

in the bofghsius Wlﬁ@émbbg‘rderﬂﬁ§5ﬁﬂh‘érbr9§érnft'l%nﬁeﬁ ﬁ/stems and
portion of the taperedportion are received in the

m%"&'ﬁﬁﬁ PER HiFERFesefr EFﬂi"ddﬂQi P HRFUPIPR AG¥ICEs conpr essed

bet ween
In at least one aspect of the present invention, the infusion device

comprises an infuser base, a cannula and a ferrule. The infuser base has a bore
extending therethrough. The bore has distal and proximal ends and includes a shoulder
therebetween. The cannula has distal and proximal ends with the proximal end having
an inside first diameter. A flange extends radially outward from the cannula proximal
end and the cannula is positioned in the bore such that the flange is positioned
adjacent the shoulder. The ferrule has an insertion portion, having an outside second
diameter which is substantially equal to the first diameter, and a tapered portion
extending from the insertion portion with an increasing diameter. The ferrule is

positioned in the bore such that the insertion portion and a portion of the tapered
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the shoulder and the tapered portion to define a sea
bet ween the cannula and ferrule. | t is to be
wanderiaz4aed that both the foregoing general deBCTiUskiosn25931
and the follow ng detailed description are exenplary
and expl anatory only, and shoyl.d not be considered
restrictive of the scope of the invention, as
descri bed and clained. Further, features and/or
po}‘/t‘rflcgrlt %I hrgrgéé’ vgaay“:t@w% C%)F(lgl\.{ l'aqﬁgx I-r!%ogg&i aHj ‘EHe h gﬁeﬂg%nﬁﬁéssed between
th¢ ahewideroamndie tepergd rp@cmqmtq defingrd %ﬂs’rlé bétWﬁﬂnrﬂi? icapulamad ferrule.
sub- conbi nati ons of the features described in the

det ai | ed lHésstOrheppndsrstopkiiat hotisthy ereqainoesnaraistespiipiisy and the

fo|/er¢.h@ugtanba@es&mﬂhla@@ tekémbialrwshcn ak;aan@cad/ eagcandsbuld not be
rence 0

r

PR BV B e AP BT U Prin e e B RRd GATefs Further,
fegth easrandRat Veefationaniayuse prodided dabiditisntrayhdee sehd@th herein. For
extg%%{eﬂ: L oglsrrr%\fllttg%g Q%‘ Fi%er?tﬁoqp%a rb%l(%ge%?er%o% \ﬁ?fé%‘é@]ln%nﬁaﬁons and
subtpperitinagions of the Eeaeurphdsw@dd timehe defgiest dessgrtion.common

practice, the various features of the draw ngs are not

to scale. On t hSRIBNPFAERIPTION OfiTHERRONEN®? t he

various features are arbitrarily expanded or reduce

for clariAlfioupR&he aantion isHEUHFHGH ﬁ@d seecriosd fegein Clhifference

to fsb@ttiﬁ‘@émbEdjlg‘aenls Ithe MVEhE6S 1§|€3c§tt|hwnaéd Yo Bwnﬂ"ftearto the details
t _enbadi {
shb s ReEhern At g RPaErond Ty B nERIT0 S48 Soiels, i fng scope and
randgd ofséquivadets oé thof cl&ing. arld wiEhgut depaltingsfromttbs inveation.
i nfusion device of Fig. 2 partially assenbled; Fig. 4
is a crodtiseophasized thatwcedrdingde conung grac1C®HbWVﬁQOlé§ features

of mesa}a'mgﬁféjaﬂer}gng b k&le. n@ﬂ%@ BAfrhhAkhY dinSRIdn8 bt ‘tl'ﬂé Qarlous

he 1 nfusion vice; Fig IS a cross-sectional vie
feafurgs| e an'HaFIYgeXang%W F?g‘“éechf% daiitys il Brudreein tae draW'”g are the
folldWiRg tigdrdsnt o t he infusion device; and Fig. 6 is a
cross-sectional view of an infusion device that is an
al t er nat mrga Elﬁbzodbﬁﬁ}ﬁéctmﬁal\héWﬂerﬁemﬂleion\cmvtcle(that is a first
I12]DIDE . SCReSPT{ THE | NVENTI ON The fol | owi ng
Qtéﬂ"f"éao S&S 6PI ENe%r s to the acconpanyi ng

dr aw ngs.- eve

nunber s ar%w% YPéX (?% \E‘%\g\?\/lf%égma tﬂ&f'ﬁﬁw ng
descripti BRcObf BipM laFtidhgdsgembled;
VWile a p?%s%ﬂ#%?ggééﬁféﬁ%%@gdl ?rent gnd IDfaeélt 2r esergf ©

the invergd opisay 9‘0§'§§§Jtioh§ﬂv@\ﬁrsﬁhﬂbr tEray.f 1 SIRWiAG @, misaligned
adapt ati gns ano‘ ot her n:%‘ﬁ ft tlor?@s are possi bl e,
mww%ugedd%aaﬁﬁ Mgnsrer%"e NS PMHPIPAE EEope of t he

Ing\élefnlt Icgt il%nilrsrﬁié%s sedtlona \?‘lte&vtsliﬁ)flé)rr}% Flga.dfjslliolvpﬂa aHub infusion

needle inserted into the infusion device; and

Fig. 6 is a cross-sectional view of an infusion device that is an alternative

embodiment of the present invention.
DETAILED DESCRIPTION OF THE INVENTION

The following detailed description refers to the accompanying drawings.
Wherever possible, the same reference numbers are used in the drawings and the
following description to refer to the same or similar parts. While a presently desired
embodiment and features of the invention are described herein, modifications,

adaptations and other implementations are possible, without departing from the spirit
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be made to the conponents illustrated in the draw ngs,

and the exenplary nethods described herein nay be
woudisfoiede by substituting, reordering, or addi RQTAISeS/025931

to the disclosed nethods. Accordingly, the foll ow ng

detai |l ed description does not,limt the invention.

| nstead, the proper scope of Phe i nvention is defined

by the appended claims. Systenms and net hods conS|stent

an?gﬁo%eeoﬁil}envengfo%g to:qge\)égr%fenle?n*lti)stlt ticf | énﬁgl\{lgﬁsd 0{ n o%q‘lcahons may
beamadpiyl Sheofortpogents ittestratedién the. cyayvlrms Bing tihe exqropipry methods
degﬁ'gb | ﬂ}e%l}l%gfge Yﬁcﬂjlfi’ed"tw’ bt lljcgcﬁ'@grllﬁg Y atdlaﬁ']gl 4tks to the

usi on devi ce inc es ar I nterf

dislgsad seathpds. t BCREding/Hi EheHelowsing éliewledmeﬁﬁrgott%\edoes not limit the
inMMEBAY 8 hstehdethk HrEpdraesps b@eS ANt n B Y efited BY Bcddipentied

cl ose di nensi onal tol erances. The interface
C%ﬁ%assenbly general ly includes a ferrule and a

an | nf usch SRR (ARSSRAD Wie' BelireplieB Ryt planrusion
defricoathiaki tdni pe attecheadftogbe shiasd a peitient,eanduioewinialy a supply of liquid
{d?émé'és adnsihe CO ntlﬁprﬁggge a%%%d"waaéqlqu@m%g?o Eggdl? or the like.

err Ul dure ude a proxi na
Thsynfwa@n@feveienmiuqie&ﬁ fabygt @k%ffﬁﬂeéubﬁrpagmtzly £Q magttpiat fagmeticity
dukiRf WSk O M e eF EthEQRtdrfacBisdi st MBIy BaY BE@SIefdHE of close dimensional

principles of the present invention are i ed.
toﬁga@ﬁ%w}l{he fptpff@ce siubaeeﬁnggy gaNerally sludss agfgﬁ'élfeaeni/a cannula. The

lnﬂeﬂ’él:éldﬁ.ﬁaslsémbﬁﬂﬁ pb&igienable hoars Ibrfﬂ@seﬂ:%s@.nﬂfhe ﬂblﬁidl@&ﬁy be

S ubas ener a
coptitien Ebet sRatMsh el RS Sl s e P ag EaRb ks ¥ stem
tafddred eyl -iny B dh@rcuipn cThederrsiephayrbé 40nfigided &¢ dicheie alp®ximal seal.

Referring to Fig. 2, the conponents of the infusion
devi ce wBY wiyeotesenilivgting exdrmpler Figaddllugmtenitfyriesdevice 100 in

wfﬁ&ﬂ%elfggtﬁ@é’éﬁkgfhﬁéﬁlé Wf fracseddR ifMtof LHr@%{:I‘éFnented As shown

p03|t|onaalns roximate an infusion site on
in Higt |1emfus1q1héewﬁ¢ ae%.gea%@&v inshideanfHaRPash cadeEsing d Og&ad

intefate Mm@lﬁl tdie Ilnltéﬁﬁcétshﬂé‘fsﬁéﬂwbﬂyﬂlb:&gén@ﬁﬂ)f a@rﬂpﬁﬂ% cannula

L AT B S 00 LUt 30 et

13%ari ous conflguratlons For exanple, the present
enbodi ment illustrates infuser base 105 configured for
an angl eRefersiogttd &ig. de\lzlhezeommmnﬂhef therinfuglonadevice@All de

deQEHb%d]'Qﬁf gF B?sf@f ﬂ%e tc1u@Bs BG%; ?0?H94ﬂﬁgrb%%@&uﬁ@cetfbﬁ@oﬁﬁlgured for

surface ase have
poeeﬁmagamt PoRXinFRfie asxiafisios, s'lierffm@, |P6He'3fevThf’e'“fLLt§Gr base 105 may

ha've |a|’|$atdh@§|@éi pb@iﬁét.%hoﬁmb RE k& dveddnes o Pasy sdiae 103. Bore 104
avi n

o s DD e e FEhng) Ao ITER BTl 10, 167, touser
bak&abs erxéyehﬁi& \aeiops rdnfigurationtso Hoaeeasipld, doe pidaht ¢rmbodiment
|||L%6|@¥es lﬁﬁuasF?’Eésae! %E ccl)nl}lfgﬂise'dof%r gﬁ‘é‘n&%‘d |l\£‘ng8|lm %Qviggv\)it(l‘ﬁethe central
axis CA of bore 104 extending at an acute angle relative to base surface 103. Infuser
base 105 may have other configurations. For example, infusion device 100’ illustrated
in Fig. 6 includes infuser body 102’ having bore 104’ extending between proximal end
107’ and distal end 106’. Bore 104’ has a central axis CA that extends perpendicular to
base surface 103’ to provide a straight infusion device. Infusion device 100’ otherwise

generally operates in a manner similar to infusion device 100 as described herein.

Bore 104 may include differing diameters between distal end 106 and

proximal end 107. For example, bore 104 of the present embodiment includes distal
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generally operates in a manner simlar to infusion

devi ce 100 as described herein. Bore 104 may include
wdiz0demn24ag di aneters between distal end 106 an#@CT/US2005/025931

proxi mal end 107. For exanple, bore 104 of the present

embodi ment i ncl udes distal porjion 108 having the

smal | est dianeter bl and proximal portion 114 having

the | argest dianeter b4. A pair of internediate

N
lamgesbdiambktapdrt i o pair 00 Bitemakedidte. poshensl iy arkD012 bavieg iinfermediate
dlﬁ%’c\é@sestg%%éby f%?ééth@ge]apéplgﬂgje'drﬁe%@d&ﬂa@ aﬂ@rptrbﬁfhal portions

der’ fine tween i nternedi at e

108 g tirks. SDIdard 021> deRpRs, befuieen SHLIPQTiER ABH DRI pEERediate
poHFHneimedSﬁ&ﬁdm:ﬁ' _ictiddd BBEve@nShkmpaiatd portibhd 118e@na 112.

TR ORI BT N T TN

10@)théyHaveCatdher sizingeytrangementd) eFurgenmete, |v¢hlle bore 104 of the present

ergpanetlf t&%&fﬂ%ﬁ'ﬁi‘”ﬁ“?n@?% 3153 abdRE Ry SERRDEY o
PTFE (PolyLghaH %‘JQrt?EEQwa&ﬂger f’c%d%annuf&@ilt%’lh?sﬁdo‘?ocarbon-

materi al or non-
bape@g@lmmeeﬁwdas@TﬁE qHQMT@H@EIUQT@@{EWrqr,o@herlspét ;p]la@tlqu@aterlal or

noflbIQ4cShaRridl. 288 Rlla &l 5 %ﬂ%@&eb&&'éﬂﬁbdﬂnﬂ@ﬁﬁ Rclueds ARl portlon
proxi mal portion 118 havi n%w'59§i§ e di
|

115 having anbusdratianates ¢ @ag FaresteErdang ergionf fortion 118
hamh &4l @lts@é@ndrﬁ@déef:z)@ﬁd tanang@dé giadmdtyr &4.sCaghtla 115 is relatively

f h
th|é1|ma§{5>|g %ﬁd ev\%zeﬁnth%ﬁglslﬁn@\{ glsl@gtd i %renigg %v E’lgrl’?SIde and
outdide drarrwtess:rraw end chact.t Fee dew@ottltmeltﬁ dintteters cd2¢3 are
smcazh Pth r g%:lecﬁ?{]ma t&l%azz I@BPPR)%rﬂglrﬁdrE?@n 114 TaRered portion

stal “and proxi mal portions 1
1laraz<tqrm tte@wmmﬂlsuaband Reoxiinal Rariprsesl§ Andildfde @pcount for the

dlf-l‘r@r@n%rlﬁ Qyhetdf SR nQ@BWbpﬂlséblﬁoﬂfoﬂVl 1@esrol/Ries Id%@'ﬁélrﬁélﬁij
di sconfort during insertjon of can

AissaTT R EOTRS INEeCHE" o oM B Che Fi 5 AT e e g groximal
pokt9dn 818Vhlitels fof @elideneecaiver dres fémibeiimsetion asedie¢adteshown in the
Hé ot shown in the Fig.). Cannula 115 al so incl udes

‘ange 135 ext endl ng radially outwardly from proxi mal

port I on ]Lja%h 1‘%&55‘9‘1(‘. eglﬂgage 1381 gte%dlngal%rd%'II% o]a%\ﬁardly from

IS conflgure user "base
prmmaw\pontlonwel8ca?ﬁfaﬂrmgdfps”m 1 qrﬁlp%;r@ﬂnalﬁolllérléﬁpﬁ%ﬂwfed to be

ogﬂirohé&)ﬂ?m”s@r b;yboéllﬁ)mﬁﬁﬂ?é EahRRSditiadNepetdd Hdsirakimal

ore rtion 108 d flange 135 in contac g@
postienst 1 11601 1EaARRRIPLY BPSTEnedIBdiTah? Sofe GoBt R A fiange 135 i
coffacb (it s]a@éldbﬁ)‘(@@d C@hﬁtﬁlé|d|sléllq:)0]:ﬂﬁn ofi 6 basmdi @Gt offhere 104 beyond

o 5L B 18 S bR Bt QR b LB e o

thd QGtsidedd id8ters e$ padtd2weélcgnnida cpbrtidmtl o6 em:Ulﬂ&:) rresndctively, such

thgﬁgrctu%%elfe%§gl { p{gl gsef é&%ﬁdgﬁggﬁﬁO%oﬁ%gn Qd@gt§lta€Hd tapered

ere CII‘CU erenti al
Pogmmsmlﬁ aers;la@lr-agd ciryurhfererital geel 18bsee Hanhlisaefined about cannula

proximal portion 118. The functions of gaps 150 and 151 will be described hereinafter.

Referring again to Fig. 2, ferrule 120 has distal end 123 and proximal end
126 and generally includes narrow insertion portion 122 having an outside diameter f1,
enlarged proximal portion 130 having an outside diameter f2 and tapered portion 125
therebetween. Ferrule 120 is desirably manufactured from stainless steel or a molded

plastic or polymer, but is not limited to such and may be manufactured from various
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proxi mal portion 118. The functions of gaps 150 and

151 will be described hereinafter. Referring again to
wei2gne/022446errul e 120 has distal end 123 and pr egirmsbk005/025931

end 126 and generally includes narrow insertion

portion 122 having an outsidegdi aneter fl, enlarged

proxi mal portion 130 having an outside dianeter f2 and

tapered portion 125 therebetween. Ferrule 120 is

méjcgﬁd'ir gq‘lc?ﬁa%&% a‘f'ﬁé’%ﬁg Jeragh%%e‘ri“f? lo??h%e\st o%e[&orgfm @LZZ is > h

strc or
suaﬁdnm{v Wamuwaoslde ddanflfr’féhﬁ%'af fayunsitrepreiEnal aind 118 such that

msré%r{rﬁ&%loﬁ 1212_|']'ﬁa)9H5 FhAR i lﬁ%ﬁﬁﬁﬁlafpnl)xnﬁ’\fal ERPeis 'vxﬁ’trh a press fit as
portion 122 1s substantially equal to the insid

shg\fva,ﬁ%ﬁgr 3cMpen fg@hﬁﬁe@*ntﬂy,oggerﬂg Ligrylegl29 s hnstqqlgp into cannula
115NGeH élpﬁﬂldipéﬂfbﬂﬂle]taﬁel’féa)’pdﬁﬁoﬁ QZEEM&dmgrtaﬁalEIELﬂr&qmal end 118, as

wigg eriingd Incauneip udePefigt [he ok Q¥isls™ 2 of enfiroes

proxisial pedionrt3o is apnnmkanaﬂ:[y wuahtcatrwcnsldemametéebB vk eore portion

11‘2358% ?I‘?atpe%rz}cfg%‘ Pﬂtéﬁraﬁlnﬁoerfnbﬁ‘93g?v{‘gééls§ﬁ9fr% Iy p&%@ ]1]1%

nore erelnafte

OUt si de Qi ARE &fjadgdd Cﬂ;roﬁmaﬁﬁgﬁfblnpﬁ@xﬂd@n |H§|GE'dP£]nét%9f3 and an
is appr oxi n'ate_l)épe Ua e Inside dianeter b3 o

ingidg @Xlﬁldleﬂg‘i’ﬁ‘rilll giige o Hen 1%51rﬂaﬂrg%c"gfﬁssf?rﬁﬁrlalpf&nf%ﬁurface 127
at?é%grrﬁté@ﬁ sh diidr é@bﬁ?&hﬂéﬁ;ﬁﬂbﬂ 1180. LbAtdcRkukh& 127 has a
ro rtjon S an .
oAk I LB . 95,80 0l A BT 1 v
digteéten €5 prixirateftae ertet@in p@mbaams Uabace fi2fomtl 26 eetends at an
Lon Wit inal j .
anbHf b Mol e SAalGAF o B Sp o 88" Lkifbul %y dCaRLES wnie
tapkradnpodionf 25 malpat@deqawrthulmﬁauﬂsewdbet@etr@d aartionst 2deis not
Ilmﬁi IRBLLEn T BoPERfhHEL t%p%ha% bAMEER tlbgrﬂnﬁpﬁé\}eoéh égglly arcuate

apered portion 125 extends at an ang bet wee
configraiPERUEN PS ACFORARY Y RBY PR AL oaésqommtw@@f@égﬁ“aéégwate and

axiy lipebraargdraiensi on 125 is illustrated with linear
sidewal I's, tapered portion 125 is not |limted to such.

For exaf"’F‘c’ioﬁil;c elbsp@icad spetuht 00 i2&nfigyrddateebeqpositidnab iy ferrule
te co such onc
R T
duromei@r of beifwegu reapraxirsate§oBeo Sbcbras”t ane B sherepd, Lhﬁtlsloo‘i kmited to
sugﬁngkﬁfglﬁeg4é th {:H?e Mi‘%%ér&'emlﬂﬂgntf |§rs¥)Hér‘t’ca?Qh@BQ§g dlameter s1 that

an Interterence fit. Septu

gerdban rtlaeawlarg@g RO Rattion ipside dianeetar Epm%men%n'%qgﬁd
prg’)gm%h B5Rioh At 1Hts hor Bs Auct L\}\Iihelnsseﬁﬂ_tm l1i401id §§E|ﬁ|@1éﬂ«hﬁfferrule

Septum 140 in the prese inment is QEerlcal and
RGP P AHE V81 e TROMTHAES- BRI S G PP gges nd forms
prﬁdia?ylcﬁaummélﬁﬁla)@ealnmzﬁzﬂoﬁ@ aniiside §iBfapdf ehargsd progintial portion

ortion i t

L9 01 R ALt LU g O B S 127
Boti3@rimesy shdwecdndaii gpalsli4Zend Lfd dagrabhnproyideespegifig contact areas

thgtogﬂfyﬁé oeggmrﬁ)llec'%% BLLNt mgs&%l sééaoélt%g d%ElréI:ﬂ§ Ibfides an

sur ar ge r oxi na ortion second ary
ado,flamt@gﬁfoeéﬁlémﬂvant@‘@érsy%msay(m@Irtg ?Qﬂ—[ﬂlﬁ %qaémqltg] ae%t@g\tever the

prééérnftﬂ%nﬂigﬁ is not limited to dual seals and may function with only one seal along
either the inside surface of enlarged proximal portion 130 or the circumferential contact
surface 127. While septum 140 of the present embodiment is spherical, it may have
other configurations, for example, barrel or elliptical shapes, complementary to the
configuration of ferrule 120 to provide compression contact seals along the inside

surface of enlarged proximal portion 130 and/or circumferential contact surface 127.
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Both primary and secondary seals 142 and 144 desirably

provi de specific contact areas that span, for exanple,
wGl@Woeegruees. Havi ng dual seal |ocations desiraOrgS2005/025931

provi des an advant age over conventional systens by

addi ng doubl e seal redundancyg _however, the present

invention is not limted to dual seals and may

function with only one seal along either the inside

Fu&Hélfn?d?g \%ll@ @hl@F&%dprB%%I %Hlo‘ﬁoﬂd mhv\%q?s%rnt teh-%odml% has an

ci rcunt eren i al contact surface e Sse
axigf lepgid Wdrssadier t@mwtwm'amgtegﬁﬁew@aﬁ nog ﬂemyarbra\léstead for

exéH'l I@r rek Qinkf 956 3diés@ﬂ§ed h&reirar@Pthsy bBbR®Jured with a dlstally
tical Ienentarégto t he confi

el Ao S g O e OHOBGH S Telegpngial contact

surddcentp7t he i nsi de surface of enlarged proxi mal portion
130 and/or circunferential contact surface
127. Fur t Retaimarel, 36wifithe pegseat gatogineentt tmas bpdy LBDmvith3fbre 138

the%th?’cfl%hpr@c?o?b?engog% H@t@tdehﬁac‘m%r?f'tﬁét lls %ﬁgélr]:oldr slightly smaller

sept um di anet er si
thatﬁ‘é@éé%%@‘i/d'amﬁé‘ére%d base hoxaaprtion Yl suchdhat@gainer 136 may be

recdR88 Wit bh&s Bbraafdserin s”@bf ah:%nﬁ@t.lnlfathrl%@al%lt i"383may be sonically

taII extendin Q conf I gured
welle o ot et e el A A heR 05T ALBRatNeNo AP disgneterrt may be
sthelt,/aarrger tlia'i‘ﬁtmfdlélhete}grbe%ﬁlh tlﬁﬂtb@d wlmm'rﬂ{]Bmﬁ%réUSd}t iAtd base bore
8 theret Lo 37
104}t A0 pB Shopitlin il € R R e B PfiBf, (Rn@l 1 24 A and
corppressassiegeundild@en élne dldsta(bfdlrbasm bl@)etelrmorlﬁﬁmylnaﬂvesuaphred inlet

13§ Bﬁ”at Te%%@bﬁ@ﬁld%%ﬁeﬂg?ﬁ/tobfssrsﬁﬁ‘%IYﬂmg‘ ahgé}erﬂiiggls&eqﬁ{sethrough bore

n suc uration, ret

13990111 e prgsei| Qﬂ’éfépddme@‘tr RRePS i letebif lécpr@\ddeciwm@eth gidewof

retéqﬁ5r 13 t@hndbt v&biher 1S léj% R/L sy{nt]mtgﬁhéa{)%rﬁéH 91'3% éx\‘event it from
UC a retalner

r.than the, dja
veipd B e ek A MB G TR AL THBRoCR oS VN f§ not so
limited thet thperedlinled1 p@aialyi beprovidedionenylGk iaRbERetE raﬁa@her 136.
conpresses septum 140 in the distal direction.
Ret ai ner Ass@6himyf infusiort depdreetDa of thie pfra&noinentibeasit be

desgﬂgef{./vﬁcﬁ rEQ?é%ftot%§§%§§t ' per?ul%?r‘éerp& ﬁ?r'ﬂ%ﬁdﬂzg i%rgr?ss fit into

e throu rese
canﬂabewezslmahe@ﬂ 111§95°|a§‘ ?ﬁ%ﬂﬁlJH@CPQfWeb‘@['ﬁ|esﬁad§l§dd~’rort|0n 125 enters
canfh@lzdd 1er Réf%ﬁ'lrﬁ:]umlé hﬁtthrselhé'g%rmt%%cé SulsiRBEHBIY Y01 of cannula
trical n'% '?Prevent it frombeing installed
11 e TS ARy Taneona UFEEELPTSRPYE JORSKL thgecannula distal,
taperdendi m*gxnn‘Salm;et*tlcS‘@ ]llIrE]SrTllllEdl 181@¢nddralnfﬁcﬁitlddéhﬂh dﬁ@l BB portion
oVl on o t.he t 0 et.al ner . }
105 EnEhfide 55 P dEviotls® oBb R el delfyrod 1 exenas
outhﬁ\beret 1ohbeydrd distatiest itoebeﬂbas@et 105. era_‘rlenlmsepnteselﬂj gsbodiment
mcl@El‘Qs i‘?’iteljé@rﬁr{é&lgn opéﬁ{gfdié)glfgﬁa 'fé?‘ﬂ.ll% P'p?iopq:c?g%i&&]iinb r“ fhfuser

pr oxi nal to an ex
basgé)@f%ﬂ%twérl%aotp@ﬂwr% fosexanpe scapaniaul 1 mag be positioned in

basB®ofd [ ONAnd hdreliterSrerrult iHisdribg Poftion f‘izefns@ﬁgd into cannula
subassenbly 101 of cannula 115 and ferrule 120 is

Proxgl €N9rdd: i nt o i nfuser base bore 104 with the cannul a

oot BRI bl 2585 bt bl annuts 115
and ferrule 120 upon fully seating subassembly 101 in infuser base 105. Subassembly
101 is pressed into infuser base bore 104 by forcing ferrule 120 in the distal direction.
The distal force causes the under side of flange 135 to contact shoulder 109 in infuser
base bore 104. Continued distal force causes ferrule tapered portion 125 to enter

cannula proximal portion 118. The increasing diameter of ferrule tapered portion 125
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108 and flange 135 in contact wi th shoul der 109.

Cannul a distal portion 116 extends out of bore 104
woeymwnd24ds st al end 106 of base 105. Wil e the pCEASMI05/025931

enmbodi nent includes interconnection of cannula 115 and

ferrule 120 prior to positioniong in infuser base bore

104, such is not required. For exanple, cannula 115

may be positioned in base bore 104 and thereafter

ce{y?%gr(ﬁl % I tﬁ?%%n é?ﬁ‘f néhzz Fg’r?s%gne eEféts% QWE% seal 160
bet@aén ﬂjﬁi)mternémwr@de kméflaml@@nmm ktze Qmsl‘@lhéuﬂ‘fm@ﬂ flangg (japered
po%ggp lgﬁé%gﬁ.ﬁ@ﬁgﬁ%g?%%ﬁé?@& d‘é%sn'tlené@fayaggcrméa%bove with

ressed into I nfuser base bore
retirerbi36f matitaiginoderiyiel 20 the disialiadaarced ppetien diereby

matnBaiflin ?ts%lal {&d. C?h@aié%?fortcg@lp&m@&?ulélld@ c@%crﬁﬂe@%vé%y be
to confact shoul 10 fuse

PresEs i dopen &l EUPERT 30 R R B PHISEY o8 JOP B hPT PEAPIe, bY 2

rekfvable t66l @hd ¢ireraaiter, petakieraBe positiooed.118. The
i ncreasi ng di anet er of ferrule t apered portion
125causesofd adgmtd@Soft ihisesgah 60 pael @invgntiorsl systems is that it

ge%)é?aa}&srjeﬁnlrgsr \?&gqﬁle{a 4‘1@%‘8;’%@@{ %’ﬂt elﬁ% LkBeé @%%rb f&l@c seal. For

sur e externa
examfladbe prodressiyetarsp of EQHF%FQHGW ngrion dagirgavceschanged for

6L RINEFceL 30 RE&xRIFAdVeARAE o ferdfs €50 RagH ARV Bariet 185,
retainer 136 maintaining ferrule 120 in the dj taI

AcsaUR bdMBHRY CPBRONSIE r”??dyb%ﬁeﬁt LA Y HY 9eapus , thus

redu&h@khd psicer maAFakRITgl feully Prodest folednaeve rmy be
provided by insertion of retainer 136, or nay be

ot her wi seAqdioshal@dyaftageesfdeplie, tabyred poeriov ABR evill belexplained

w%l? g?f% & % f:%rﬁsﬁ aﬁh%i N s %Aﬁ} %UL qp%@ert@ﬂ%e@ﬁ?ﬁ@%@nﬁgured

e Sea over ‘conventi onal 'systens
togeneasaéd gomplgtely dlsroyah ganiula [1é5 raadul@no RN igringsrted through
reulﬁl&g%égﬂ*ﬁ:l Eé:btﬁheﬁk?maa Hl&hbnéﬁ@ﬁentgﬁén Q@mﬁed tdiive to

g£e33|ve t aper ferrul e tapered ortion
B taEeTiBbaradie &0 FanetERRRIEE SRHIGuL 2 prferrule 120,

FAFRNE ed)fJOIfti@hrl@S&Nl]lZ;Qnéfdllﬁtalct/ﬁ) tedirkttaungenit3ifgned lnsertlon needle

RIS oSI98, P Bl Ll oo wi

camanlaf B, withogt tHamlatngprratillcg, the shagxiampf Bseiddi rigedleal 70.

Sggc\{ﬁngtaq‘gjdesv\jo%%éggc? H!ac? aBg\%ert(? ouﬂgﬁéé 92 &?(,élé’t\"\)allu%& range of values

reference to
bEFtwgen 20°43p° iand eflesirally riéédﬂaémnams theoafpregueniioned rﬁ@rectlon of

,nggﬁgﬁqeg&gqb@tely t hrough cannul a 115 and into a
patient, Is inserted through retainer 136 and septum

140 in a P‘Jéf‘éﬁ'kriggﬂ'éqfi 0% '@Ffb@ttlaﬁéhedlpoetlan argbRd preliasd ¥ free space
ST AT L A TN PRV
au@é;):fhbij @b aih 2bfusioh|tuge oetra like amltlstconﬁlgided ¢c betphesed through septum

Saéei:%igl%gdl %eﬁetd Pqnmﬁ% cﬁﬁl c?@tv}t %dd%%i%b.dg' S&ﬁ%mﬁﬂféat]rgﬁspath from
theoaﬁulsa)h tube ko thenfhew aatm&flr\mtbtycfatrmalﬁgam@cwumllﬁ nfree space
aIIeQQB%I'b%ﬂdEé B g3hedahls Sbbh QR ¥8RAiseal £A8 176 of hub needle 175. Free
space area 180 generally prevents contact between hub needle distal end 176 and the
inner surface of ferrule 120. No contact translates, for example, to minimal
connect/disconnect forces of hub needle 175 to infusion device 100. Free space area
180 is defined by circumferential shoulder 127 maintaining septum 140 in place and
preventing it from being compressed substantially into ferrule tapered portion 125,

which may occur in a conventional assembly.
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Sel ecting angle q, as described above, to conprise a

particul ar value or range of val ues between 20-30 and
wdesicroabl4y 24, facilitates the aforenenti oned PCT/US2005/025931

redirection of insertion needle 170. Referring to Fig.

5, ferrule tapered portion 12§_also provi des a free

space area 180 for the distal end of infusion hub

needl e 175. Hub needle 175 is typlcally attached to an

nf on
nsea e Bl B0 SPRLAOLER 2, B 115 on
infusérigaserbode dista ppottert 0§ ats/tandigaresiomet ihatagiicomfgienkial gap 150 is
defﬂﬁé’c‘inaf)&?c daﬂﬁuﬁa' Atal yrb@tatp%réchsorﬁ baw: Pathd qqﬁlarh@c& i@¥mferential gap

ferru and cannul . Free sSpace area
13ris ¢ietieed ab%r?éﬁ'&ll”hpr%@ﬁ' a?ré'anflérg d»?lé‘-‘#ﬁ?fe'@ﬁa'ah%?%ﬁo and 151
minihizB @Rél likelthbdd tmﬁ%napacgmmaoe%werréﬂrley<aﬁfpeé/,w.@ it is

t t b t al 76 d th
oSS Al SR Y Pl e 17
circomfegainglgap 150 provideskpamefoes slighthcommadghed mﬁ@éarecn‘ubassembly

BRSSPt LY PR e 30795.8568 curn

aspeihblyai ni ng septum 140 in place and preventing it from
bei ng conF‘%r essed substantially into ferrule tapered
portion JFesthefiRpien afdsesderuResdie 47@ BnRushed shgugh distal end 123 of

feﬂ§l$_elrﬁ@| Yheh& nWb@hﬂﬁdl ab@weowﬁeftohﬁ:foaéﬁ@%ér@ tﬁé dBarpkip or
nf user

edSS? PE'&ﬁe ?‘68 ”&F@éé%r?f Tgu F%tagb%’ﬁ 'Pﬁ%&suégarc% Bﬁf@?f&\‘ﬁ fapered portion
11gapnf e iisnalepacecdr edrouta ¢ a5 nubtefladt Soal tmemfomarmrcmded
mlggliqtnhg% éﬁsth%ndﬁé]al d%]‘?éj%leg % [%g{t%ﬂgﬂﬁ%flfg?fb Hﬁ%é’ c'u?through or
sighificanbly eveaken e gakbshlm&sand on Bistatitimg imnge stifiece of cannula tapered

poltidiel ﬁ%qv\f]ﬁ Fﬁa’y iGARU %al&%o‘%&en?%t@@éﬁ&%ﬁme & of the invention,

exanp I's unli cannul a roxi ma portlon
cnrmrsfwmq'a'@épééﬁ%J@etﬂéélwlowvr@@ﬂﬂiadwiﬁq@ Xgabppy a center axis of

infeibErCHEEE Mol 1L DA thid PniddiziRGAMe FER of BaGEgé OF Iaks kd BEHHWa 115.
m sal i gned i nterface subassenbly 101 from pinchi ng

Cannul a Mbilcagatdns feattires Hindramodatenta @e tivd invehtisie have been

d h
e b S SHBRES T e ofHhn b BESoerlol Bbas foeg i ene
artm@m doneideratiay df éhevssedifiaghioeand @faqtihe of trpembadisanteeiethe
mJJﬁ@loﬁ wcfbﬁga Refin eggﬁﬁepfthé ?L%?E bf cﬂ?c%ge%erézgo@)ﬁna be

e 1 nner surface o annul a t aper ortio
qulfred in gnyt apeen NChisling by seqrderindgsinng anq/1>5 lrtssrw pleggleting
stéﬂsOWItBB@t @éﬁéﬁ‘@rﬁ'@ﬂbhpmcbrmcﬁﬁ’éé SAB Mventibs. ?fh@rlﬁtetntlﬁd therefore,
es of msg‘gtl on needl e 17 égcut thro pge q ¢
thg e g KL 1S CTSIEERH T X P, P EV g sCoE and spiric o
thélirdfeation bEIngnmﬁtat&d lyane fafontieg olainas hlﬁkpﬂ‘r@dfu}tl@tbp@ﬁf equivalents.
17 nsi, st ent
i DM (iR e E e PR R bt defergnes topgeifc
enamdhrﬁxa’jtsatﬁeowem;mmub aofl ifendedftode lahibed tcatf@emteis ghovan. Rather,
vaggué moldﬁ‘ﬁ:Eii i ﬁa?%@%g&y‘ E%%téﬁs%lmnﬂﬁkgséotﬁ% drldS%ngE of

e or 0 cannu
equwalents of the claims and without departlng from the invention.
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Wil e certain features and enbodi nents of the

i nvention have been descri bed, other enbodi nents of
woOhersinzant i on will be apparent to those skill edTius2008825931

art fromconsideration of the specification and

practice of the enbodi ments of the invention disclosed

herein. Further, the steps of the disclosed nethods

may be nodified in any manner, including by reordering

g&%9§nﬁﬂﬁlor inserting or deletlng steps, Wi thout
eparting fromthe principles of the invention. | t is

|ntended 1 ther fication be
/ﬁ; erf iork B@\;IC% E‘cﬁnﬁr@sﬁ

conS|dered as exenp ary on the true scope and

spirit ofgd ia?uéemssgg hannévglaaee éft@h&nﬁb@éﬂelj‘&hn{)h&h, the bore having
Iomnn%tc ainms and their SCO of equival ents.

d'?&?i?ﬂﬂj dic qr\%éﬁf'l“&ﬂ”‘i“gg |als1lr'|‘8§'ldteéf ebﬁﬂﬁ’eﬁ'é'scrl bed

h th 1 nb t

ot ond Pt PRERSE Bt SR8 HelokiFyof By e Cortrud Byl end
haym@wn1mRmEhhameunwwmns1%m@eﬁm&aﬂmqmadnﬂycmmwamﬁﬁomnhecannMa
orbffIShAI S AhhA el 1%, SARRE TS BBAS.Eh EAUHLAAEE %

(0] W romthe

1ainms an depar ti ng
positipand adwcv%ta&heus@oujldarm 1. An infusion device
conprising: an infuser base having a bore extendin _
therethrdhﬁﬁ”“?h@MB@PJGWHVNﬁﬁﬂﬂP%PQWK@nBaﬁﬂaﬁﬁﬁ&ﬂﬁgﬁé§”“ﬂer

wrﬁadusl srmcbbta@ht.amy éq@él@@klﬁ’@&artrfﬂjﬁ s.lwrﬁ\aaarm nas.aaaramh@ter and a ferrule
vV di st al the cannu

toTH RS BT Hierend Motton PerqriGB Byoeanng outside
diaraetieg| thy ferrtilecbethd pastidrieel inahabbea quchxhateihedfadtyletihgertion portion

an?l%gﬁ%péign %‘? ltlpeqfepaﬁ;é Eé&%peé]dp(BI%O{‘l Ig?% peo eﬁ/ea Y5 Iﬂhé E‘a%naﬁJISmXImal end

I's positione I"der;
anfighe ulaeghmonﬂgnrassmérhanwen fhecgoltsier pod theferriedamregecanortion to

deﬂHé%‘s‘éSl Gltaeh %ﬁe WHHih b5d RiRed.antial Iy equal to the

cannul a proxi nal end I nside dianeter, and a ferrule

tapered porti oth prdsfifidsed s@BHdiRetd Qéfn#“lQNHé’r}&ﬂrthb@rﬁfuser base
hagort on with an increasing ou ﬁz e di aneter,

ErhaTFSUHBrhENHES #9618 A GPNFRE D LRAtdnah b ﬁ&&'teﬁ{@'e relative to

thé eesaib@fdcaserti on portion and a portion of the ferrule
tapered portion are received in the cannula proxim
end and the flAniglsico doriqr assetind &t vleiem 1tvlersindbk deuser base

hag%qoatsg%u['fﬁ[fé glll(?tﬁ c?r@%% %%‘h'tr%f‘a% tl‘?zﬁ:flé Q?? qscﬁ?gh le relative to the

tween the cannu a and ferrule devi ce
bage ewifaieag to claim 1 wherein the |nfuser base has a

base surface and_the bore has a central axis that is
at an acdte arfjl Bfysiamdeviee acs0Edig Fadaing dvrhesain the bape includes

a bd&é la%ténrbbdﬂaam ﬁ@v.ag %ﬁﬁﬁ’élﬂ‘@ diaphetbbi Whadeat ﬂiertatt?hala includes a
f user ase has base re nas

copBHE e L B8 BRI RGO tBE PPeBhGruoR aPar vty pgide

didraster, sthefcaneula distal portion outS|de diameter being less than the bore distal

portion inside diameter such that a first circumferential gap is formed about the

cannula distal portion.

5. An infusion device according to claim 1 wherein the bore includes

a bore distal portion having an inside diameter and wherein the cannula includes:

a cannula distal portion extending in the bore distal portion and having

an outside diameter;

a cannula proximal portion extending in the bore distal portion and
having an outside diameter, the cannula proximal portion outside diameter being

greater than the cannula distal portion outside diameter; and
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4. An infusion device according to claim1l wherein the

bore includes a bore distal portion having an inside
wdizeosizrse and wherei n the cannul a i ncl udes a caoOnwIS2005/025931

di stal portion extending in the bore distal portion

and having an outside dianetej, the cannul a distal

portion outside dianeter being |l ess than the bore

di stal portion inside dianeter such that a first

circunfer [ al

portion. %ngr}{\nula gqap%gc-ladz%or 8%%%@%2@1 b Wgeg@lﬁl@%rﬁ\uﬁjﬁ qlgéih portion
anghbeeiannylaerodmal padiondes a bore dlstal portion having

an inside diameter and wherein the cannula includes: a

cannul a dvBergin {herqanpwladhittalrarien cHtsidredipBleternsk e cannula
prB@ifddl 93rtﬂihdod't§i¥lé G rAdteP HESleSetHANANB HRFE didtal %BF\:@HnamSIde diameter

proxi mal tjon extendlnghln t he bqie dlsh
B AP FHH AP TS SS e AR R 5 TOMBoG: APRHH RS 57 Bk Fetal portion,
thp@ahh A tapdred gertiincd el the daahilg pgodatae poitivan t he
cannul a distal portion outside dianeter; anda cannul a
tapered porti ofn éxugoddegcdetaeting thelagarinuhereti ieadannula is
5B HBR &Pfhs ac{Aesu%@@u#aqe QLB ROH 3t AR caltiih Haflgl e

cannu ortion O aneter an

cannul a py oxi nm ifRQdibh e@v@@s&osﬂcﬁn&&@%trﬁ& \ﬁﬁ@relrﬁt?h% ferrule
than the bore distal portion iInside dianeter such

inglidesem fgrruje Pr%ma!:P?r&'eﬁfeéFe@thgaﬁroraatbe |f%mf'8rtﬁ%ede%k98[}t°” and
haviy &amdideasudiast abvipgrd ihdife didieeteannul a t apered

portion and the cannul a proximal portion. 6. An

i nfusi on glevi can atenonldegcd acwldhgid clatrer7eivheremea circumferential

cofBRE NPl SRRREL AR PR U LAGR Bhelb el Fana e
fedtelei mrexiat podiiarg the cigtumferentisheandhet sunface bevinpen inside diameter
th;ﬂeh Ghaft thEF Hhs wmwdéuemg.ms&@c@%ﬂ&e?r om t he

errul e tapere portion an aV|ng an 1 nside surface

having a ¢ nsi dgn fHirad1BY BEvicBacBRIihta!Siaitn 8‘1@Vﬂh@€comprlsmg an
according to claim7 wherein circunferentja

| .co
el%slg?mgegsggtuabhqnﬂg%aatougsq%rﬁgtaﬁ‘gﬁn%@%@ﬁgqr ap the rré.ﬁe proximal

poﬁ'a@efr@diemﬂalcérdhaﬂ&et h/ﬁhefrahrtblé ela@tcm(dzrliﬂaieppmhtls enmptdseed in the
unfer ntia avi.

fela”l.lgn%’{)élfﬂ% ﬁgfthnsand;é% Neg g r rclhrlcgmgeren{] g’l' egl between the

septum iaod theédrdde $>m>f|mebpmitlanmsm‘e SLgfaCAmrlbnt\M@mﬂnecS@VtLtm and the
cn%ﬁr%%rghﬂegl doRefk ap &, further conprising an el astoneric

i'ng an outside radial dinmension |arger than

t he ferrueg pr,Qr’n('ir{f@élorP@é\hté)choﬁ:ﬁhéj@o Silrh @Qﬁh&‘bﬁ‘mte%ﬂastomerlc
wherein the elastoneric septumis conpressed

sepEIP fifrEher dstinga P S5691d 3! E?Fd"eééfthﬁég“eét"f It'éeaget” uéle Pfq)@f‘a' portion
inSilé eU & & trl cisaalfeleatiyeentdcheusgafet um and t he
ferrule proximal portion inside surface or between the

sept um antl.t heAn infusion device according to claim 9 wherein the ferrule
proximal portion has an axial length that is less than an axial length of the elastomeric

septum.

12. An infusion device according to claim 9 wherein the septum is

substantially spherical.

13. An infusion device according to claim 9 further comprising a
retainer positioned in the bore in contact with the septum to retain the septum in

sealing engagement with the circumferential contact surface.

14, An infusion device according to claim 9 wherein the

circumferential contact surface is configured to prevent the septum from extending
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circunferential contact surface. 10. An infusion
devi ce according to claim9 wherein the elastoneric
weepicom4er t her defines a second seal between POE/USRIE025931
of the ferrule proximal portion inside surface and the
circunferential contact surface. 11. An infusion
devi ce according to claim?9 erein the ferrule
proxi mal portion has an axial length that is Iess t han
.an..axial. ] ength of .the ast oner S
s G mtee B PR T ST an S RSP epts pigh is definec
wisldptthenfersuls widystrach poeidnybesphenr ac disidel8urfade therfeos Bodthe septum.
devi ce according to claim9 further conprising a
retai ner positAniddsipmdeviee begosding te clairact whgtein thecferrule
ta? RUHEich h&d §'c9n|E£leca§§rp$f%9t\}v@er§§|§ﬂrb9i%eﬁ8%n PRS0 Webites.

e circunferential contact surface i nfusi on

devi ce acggr di m iff@si6h AbWtS a¥ddedifg o tla@n 15 wherein the conical taper
circunferenti contact surface is configured to

Is gpRipEHpate Z%EﬁQﬁﬁ?fron1extend|ngS|gn|f|cantIy into
(he o1 rulp B0 B BPIALEE T Vot SRR v

area i s define ed” por
pdrgombenanmxiaflyilidearsconfiggetioher eof and t he septum 15.

An i nfusion device according to claim1l wherein the

ferrul e tEper efin pvsipdACYIES accocding dallaimpevherirbdeapared

pdRBh R¥d HRERIYy 2Pl cathiesires. 16. An infusion
devi ce according to clai'm 15 wherein the conical taper

i s approxjdrat ehy inddsig® de@es corhgrisifgl | nf usi on device
according to claiml1l wherein the tapered portion has

an axi al | 3h Infueabas® havigy badore BxtehBingAnetatfirasgbnthe bore having
(jq rlqi accordln to claim1 wherein the tapered
iS5 £ OR KU YR%i al I'y arcuate configuration 19. An

i nfusi on Qg%hﬁﬁ%§8g9§%§hﬂqﬂe%gﬁg fiyser base having a

bore exten er et hroug ore havi ng di st al

and pr oxi ﬁ%rrﬁ@%&ﬁ@n&ﬁﬂ%b%o@%d E@d?i‘ﬁag' é'bubm%l \p@ﬁ €he cannula,

and a fer positioned In the bore and sealing
thedefispladhaxingre diskal ERRIAN. &, PreNea eprianaandad farered a?"§105|

thBRibetvddbn, @ JQH&]@HWétWE@Iﬁ thORrandtadetaaPEsreen @Ql’jtthéﬂ?errule proximal

therS tmeen unct I on Bﬁi H% the ferrule t?ﬁ g that is |
PY5BPR deinianag ct'rﬁlé %rrePH"F &°p FeedMNDAN QiSfq G R that s less
thah maundies dhRinmeater oftant meldesurfbes ef thaferrgleagprokinsal gpertion; and

dianeter that is |less than an inside di aneter of an
i nsi de suarf elestoofericleepfuan r havingoaritside nadiel donensigrdlarger than

the inside diameter of the ferrule proximal portion, compressed in the ferrule proximal
portion and defining at least a first circumferential seal between the septum and the
inside surface of the ferrule proximal portion or between the septum and the

circumferential contact surface.

20. An infusion device according to claim 19 wherein the elastomeric
septum further defines a second seal between the other of the ferrule proximal portion

inside surface and the circumferential contact surface.

21. An infusion device according to claim 19 wherein the ferrule

proximal portion has an axial length that is less than an axial length of the septum.

22, An infusion device according to claim 19 wherein the septum is

substantially spherical.
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an el astonmeric septum having an outside radi al

di mension |arger than the inside dianmeter of the
woeorswiz4pr oxi mal portion, conpressed in the fecrwise00s/025931

proxi mal portion and defining at |east a first

circunferential seal between {jie septum and the inside

surface of the ferrule proximal portion or between the

septum and the circunferential contact surface. 20. An

i nfusi on Vi

cl ast omerr . seot (gt thded Sulhita AaMaOTHAbR%S retainer s
posisionee in theebare mepomﬂacit Wigh ft@ mtemptpdﬁtamhqosﬁntu ®rin sealing

enlgaéér%ntswﬁm wc.@mnfb%uel EsiadapaLs.al contact
surface. 21. i nfusi on device according to claim 19

wherei n the fea(rr mlﬁeucm@e(wf@éccpwﬁg eNclbms 18wirkial the
n ax

th t al | h of th :
cirgEfisinta) Fontart piarel 5 AR ED L RieHF Bl g SEBUT Srom patending
signtifera@tip intbehs éptulmtasersd psttiomt sueh Ithatspfree ispade &3a ifdefined
wﬂ:l‘m H:'ﬁ’é l%rpruqee YA %?ecf‘ﬁ&r%oa b%%%e% %msme]s%rf%’gg Elfr‘ér?ow r}%thtehseeptum.

tal ner ore 1 n contac

septumtozsr C Aink Wor ERITBBI AR OGinPRGFRIER Wich fored

t he C|rcunferent|5Pﬁ%ontact surface. I nfusion
Pogiéan Bes atewpty heearsopfigi@tiam wherein the
circunferenti al contacaﬁsurface i s conflqure

prevent t4% st BHSIFHATESE 26787diee & gaim i ga‘(Yﬂqr9'” the sapered
pottieh h&y snibgalapeiuatk aofiguetioauch that a free space

area is defined within the ferrule tapered portion

bet ween &@7.i nA ohetisut dfessemhiineant irdasion devise pbmprisiB:

An i nfusion device according to claim19 wherein the

t aper ed puetidion dnasfusar bxdeahdawnd & herer exdending heretfoaugh, the bore

hagﬁ’ig tal MdJéﬂoQﬁnQee\Hd‘%%né%@MIh&Q sthGuFEl'eﬁ‘tHEré@etW%@ﬁe' n

hé tapere portlon has an axi al y arcuat e
Conf | gQuUr YPok@Bning’a cdhriliy, m‘:}mgfd.ﬁss@mwo&gnarbddafauﬁlzpﬂlange

device co an i nf user base havin
A O B BT T GRS AE 0t Ko s Eige Pversan that the
flangeél ippaxionet aapctenatit shoaldedi ng a shoul der

t her ebet ween; positioning a cannula, having distal and
pr oxi mal pesitisniagdch erfllgrigeingxd Endilegpseedingddriion withaardoutside

diz{rﬁ&'gl; (A}H?ch%@ﬁ‘ﬁ’été‘n Iﬁ)éeﬁ:[g? adzm:imsldre otﬂ@ %ﬁro?tl’zéjg%ﬁhﬁbroximal end

ange I'S pPOSI acent t
anga@sfetriutmiangres mastiow extendingi fram d4he Earrule serdsy pergan with an

md?@:!sﬁh@@ut‘é‘ldtemla;’rﬂe@r't inl 18 bdias®hahatWHeCBriufe insertion portion is
to an inside dianmeter of the

substanti al ual
recehygdungh %F@%LW% rexfimakentfi@er rul e tapered portion

extendin fron1tE§ ul e insertion por

hor eas dgvatn i BRARISAV R HER smsbiud 8 e Br i ppered
poftén iglrecdivisieintthe mamarls ipeoxiinal end and the flange is compressed between
the shoulder and the ferrule tapered portion to define a seal between the cannula and

ferrule.

28. The method according to claim 27 wherein the ferrule insertion
portion is positioned in the cannula proximal end before the cannula and ferrule are

positioned in the bore.

29. The method according to claim 27 wherein advancing the ferrule
distally includes positioning a retainer in the bore such that the retainer contacts and

advances the ferrule.



received in the cannula proximal end; and advanci ng

the ferrule distal Iy such that a portion of the
woeoosiz4s apered portion is received in the carauiua2005/025931

proxi ml end and the flange is conpressed between the

shoul der and the ferrule tapereed portion to define a

seal between the cannula and ferrule. 28. The nethod

according to claim27 wherein the ferrule insertion

portion iz, posiHel REGEd ia@chBﬁth@WﬂnaQﬁWﬁéﬂemiéd@hdlng the ferrule

re the cannul a a d ferrule are ti
aheesES SR TS B e BoLts Hob Snanas Bpfier positioning
a @thiaacintge bbes foetetalh ehalfestiad inyan advanded ppsision oni ng a
retainer in the bore such that the retai ner contacts
and advaritles tTie rhethodlaec®0ingThelaimt 2voliridec oomipriging o
claim 27 wherein advancing the ferrule distally
i ncl udes campaersinggan elestoaarigiseptin i a feraye wadiimat pejtion

ex?éh‘éhr@%r%%& @érr@l@%éér@cﬁ" bBEicA drRf @éfmﬂ{g érﬁ"ﬂn'éﬁs@i%& A a
retain ferrule in an advanced osition.

L The
crhgn TSNt EORGIC g 1T5e A & HN P iR ta@SFﬁs#%raﬁ@ shdfthat the
elaswl"ﬁér@@!a‘em@maﬂaﬂ&bﬁst REEY & €rsd @ptwrﬁfdréhtﬁalﬁéailrbelt\ﬁeen the septum and

BB R LR P P, DE e LORER St e
circimtareritial enbiaat swéateact surface at a junction with the
tapered surface such that the el astomeric septum
def i nes &@2.| edde raethpd gecarfling dafclairertli whersiathetrbasiemaric

septi®n ARRI/BARL & Q@co‘nﬁ%’e@%&%&&@% &het Bﬁthfe%FrWeeprOXImal portion
rOXl mal Ortl on or between the Sept um and

'”Séfi’er%Ufﬁcéraé‘ﬁttﬁslc'r%ﬂfeé"c'%t'aéG?'?taetesur@fe The nret hod
according to claim31 wherein the elastoneric septum
further defines a second seal between the other of the
ferrule proximal portion inside surface and the
circunferential contact surface.



