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WD 2004/ 067079 PCT/ US2004/ 001158 TITLE OF THE

| NVENTI ON [ 0001] Needl e Having Opti mum Gri nd for
wReadoem™79 nserti on Force BACKGROUND OF THE | NMENUBIOMH/001158

[0002] This invention relates to nedical devices, and

nore particularly to an introducer needle 5 arranged

to facilitate nenbrane penetration and installation of

a cannul a or catheter w thi ane. [0003] The
del i very of nedicatf&ﬁﬁ%bpaﬁﬂéﬁ$¥ﬁﬁfﬁﬁyis often
[006%q ORERLd 9heh OpHRUA [GrdFanRetusedhser§eH gter that is

typically placed either subcutaneously or
i ntravenously. For subcutaneous deI|veQé80f fluids,

the use of an i MAGKGROIEND GF THE BYYENAT reduces
r
00613 Rk RSORE Al 8o ol BERBIUN, AW o el
arrahgerdetoff@\nhtatctmmnhrawenstmhnasd thselaiongf @rcal’nmﬂ'chq)mgtheter within the
| nfusion sets typically include a cannula and an
W??oducer needl e that extends through the cannula. A
[oomlrhearéheay vempdidation cdbilenfiuigen ofien s@etplsiicdeheagiialtanula or

ai_nst egpnt once installed, A manual inserter is
cath& it E?éé@“t‘ lared gither sphoutagequsly as dtravenquslykRpabeutaneous

deliVESOF BRldsI P LA rlaY idfRGOHER Sr BjRMSHIOreBRLs the need to constantly
spfi ng- | oaded sliding nechanismlocated in 15 the
punpigtsthp gkip gnduriogtdes maethad of teporseily detachinggloy ﬁuudllyne for activities
PS.d ahP
suc}? %@cg-rg%sg rgh@f anuglﬁff 8%% R)Ii?lcta%)p vﬁ%ﬁ'}ld!e ¥ cig%ngﬁa I 8 a'g ftgidalcer needle
that@mcmlals ﬁnrmgh\bl@ecmanE Abelfadiaasive pﬁ«b rsefﬁlen gead tokeduhethe thatula

hand. The ni s e re ased force
ageulnﬁtem?Y,]etn}eg}j %c&mstzﬂlgge ?.én mpﬁegebﬁ n lised 1o st ahghe Riston set. The
marfi@Ninedreer typicaliy ehided slh@fsirgldnt a spihe-loBdddagidzgmeraads® located in
gs then r nEve | eavi ng the cannula installed in the
the bsing 8 HRRT 5‘3&%"“ SPhis (apfiHil% cenpiicietel Yse theuss ey erasps

the HE&I BbudiBYRAR Bﬁe haﬂdt\#hki’l'e @gqcmngm@dfdfgm bOtHRBA YheStHMﬁG &nd
such as an insulin punp, can "be connected to the

forefingenpt shepshaibapd. tB’ecFélFll“gélﬂechﬁBW ishen relsesedrto £erpe the eteastucer
necfj8 ah e DURE L PRERY nnmame A RUHIEN & LE ﬂﬂ{bldhgerg%g)cggﬁ]then

he intro ucer nee e Is typically constructe
remhmd teay inggheadahnwa ingtallediintthe subeutemadus garyciu Nicheatnara eamghm be

secged agau?& {nﬁsg tl% I gg t ll)nq E’r moanhlugéupg?y %c;reo?rﬁcﬁ 8%%‘2&5311]1 pump, can

be doandtie to eaahmda B(Klsi’ngtw peldat Inguliresiothied Sulistanet b itheedupcutaneous
ertlo force, due at least in part to the

gh in
13”%ﬁ@§%$‘ﬁﬁfﬂwe 8%f the cutting tip. The conbination of

[oomﬁl meumamc&lngéulé ﬁ&%lédl%on&ﬁk{é@ ARARNIHS, rﬁétﬁme&utfé%u{ &ne end
of the tip may create a bendi ng nonent about the

grount 4t ol aegde tonfelrd p euttiag Hp tept isefEet from a ovwieal axiy @f Berighengnsertion
|i: : t i g | e

of tﬂ@%géuscklt lhgeglse&ﬁ?tﬁ,?l%ﬁ}](glutgfﬁlrcr gfu}#glglgegs a??lg%ﬂ%& fif Hqig%n%%%grce, due at

leasd anpaged tiendfsdi mooabhthe camiyig bip. The c@alsiagtioasf relatively high insertion

force and the offset nature of the tip may create a bending moment about the introducer needle

during insertion. When the bending moment is relieved, such as when the introducer needle
pierces the skin, the surrounding tissue may be damaged and discomfort may be increased as

the introducer needle attempts to spring back to its original shape.
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30 the introducer needle attenpts to spring back to
its original shape. 1 WO 2004/067079
WwWEOA48H0904/ 001158 [0005] In addition, burr fPBPCTEHE2004001158
is often preval ent during manufacture of the angle
ground hollow introducer needle. The renoval of such
(0005} It sddition, berr formaticoissden pvaemt dirihig maohfacture[@@Gngle ground

hollGH FSBEGERHG ThoBE T RE THERB BOL UoEa e and difcul.
[00032 PLARSmARY JHARBLSerh NI of A@Fusinder, WRldffs@fcuithe A ifktroducer
great care is needed to 5 ensure that the

needlmmm@:aér andedaglage thadnneasigeivall af he sppwda: | Thus grephegfe is needed to

o T e TGRSR b -

introdvc@mdedig tiroughtke espelat of the invention,
i ntroducer needle for penetrating a menbr ane

conprises a sol ntral axis
and a tip port .ééﬂEgg’?%\#@m @8 ﬂﬁ%Wﬁ@T@I d body
[000PrAdcOlingltB@®né hipeRQIF tiedfiventi6h, Ul @frodufdrweédld foy pedetrating a

i ntersecting wedge surfaces. that converge toward a
merRRIARTPIIHSET 2 Mlﬁ%ﬁé?/ RertipR biRGROITR] KLY [Horartignextending

fmnlf’m%fs%nélbbafy drlién. ﬂﬁﬁ%nid&%ﬁ&hdlé&@ é)@&}hl'i‘tty olf fut& i %&ge surfaces

t he central axis of the soli g ortion.
thattcppvergmuowam erinaroor insdrijereroint fisiny thelsplig besty rotian: rPgeferably, the

d f
comy exglaetr?clgrgygmrggg cd P&l G5th 'th%r]:%nf?zgl &S{F%f 4964 ﬁb’cli)f n}gog'fr??ci} ol;lhe tip

converg
portixai 41$o iﬁlblﬂdesta‘]ﬂumbﬂylaﬂ chmdg/ ecﬁges formad aﬂ.x‘ﬁteV&ét:thDriS loif he wedge surfaces.

arra ment, inserti e.introduc
The NS RET dB TG CRe 06 Rl g R RAPCBERAR: 991 CgRy portion
with igs bRiheass:, akauodof heintdiiedHele infadd ﬂlembﬂi(ﬂ@%uses even
According to a further aspect of the invention,

cuttingrand jsepration of Girgpgragancaround by mtrofsgenssgle: a cann uI a

[oo@gt&&Gfﬂgg tfora%hﬁé?%s&eu&ﬂ RinvaHidn2dh ih Akl dCRpRe&H @nnula
tendi ng through at |east a portion of the cannul a.

houﬁne, 4 Cmrm'del eé@ndln@@@méh%mpmgs%@ ag intpdugerpseie pyerdiegthrough at
leaﬁ; H?’R 3r 3 SR afheqmrc?‘duga q‘lC%‘HE 'c&ngr%eg bg&oﬁ%dgﬁghm having a

e soll ody port porti
cenﬂhluax&sl antly\ tmfpommmmdmg rﬁ@m/\ma g@hctmdbfa:wmnt Hae tlpq»nm@ngw@s a
1 g fd { cg di rf Otg £R9 ro\gvrr} zgcoe S(())n in rp ngomt from
Pl 4GOS Ta T SIS B Ceh g BB BT
the ls6H EFS poitRASNOk ptdﬂﬂltyveﬂgﬁtmg%ﬂrgfaﬁfbﬁﬁed wiihterstdidnge Uf the M@dge

edges, converging toward the co n insertion poin
surfagesnivith ghe<yfting e%g d,}()n%glpg War%fcgfngmnynsemp@ p@mﬁl the solid

bod H}%?twn' q"?ef@x%bl@/t the SoiaRloR Gise@idh phint B &hﬁl&ﬁmﬁl@{he%&té‘al akis of the
e sol'i d body portion. BRIEF DESCRI PTION OF T

soliSByERprtiv.EWE OF THE DRAW NGS [ 0009] The for egoi ng
sunmary, as well as the follow ng detailed description

of PRRIAF HECRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
[0009] The foregoing summary, as well as the following detailed description of preferred
embodiments of the invention, will be better understood when read in conjunction with the
appended drawings. For the purpose of illustrating the invention, there is shown in the

drawings embodiments which are presently preferred. It should be understood, however, that
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enbodi nents of the invention, will be better

under st ood when read in conjunction with the appended
waelc@mioom3? For the purpose of illustrating thePCT/US2004/001158

invention, there is shown in the 30 draw ngs

enbodi nents which are presently preferred. It should
the h@entivahels Sd)tdhnﬁledhomlmqﬁemset dnah gdﬂ@n&@ﬁiéﬁr&ﬁﬁﬁé’ﬂalltles shown. Inthe

PCT/ US2004/ 001158 the invention is not limted to the
draginggj se arrangenents and instrunentalities shown. In
[00id1FIGAN *W REH: pefs?&%@zla viehfBf ah inseri@ abdeBibly RESHHGGAG MEinfusion set

viiew of an inserter assenbly incorporating an infusion
witls gt intr@feasT Beedienin pechudaace with deerresantaeestiokince wi t h t he

n: LOE

[OOngPilgeté s Ve%%%e%%e}:s%esgt Jv% W (EI] gﬁ n%%ﬂc?f tﬁ{mﬁg(%lju%er dle Cﬁué cannula;
{00E2)F1GaB i sade el{a\mﬂlﬂ:ﬁél vﬁ%lx@of éﬂpdrﬁomofshejmtredlmmaﬁdedlﬁal vi ew

of rt| t he ntro edle;,[0013] FIG 4
[001Y Fin r%‘Pt é(?'i“H‘ﬁ‘ Y19 g\ﬁ?edfm? 8er|rﬁ‘fdrl%d‘1‘} er needl e;

[0084) q:lbogmd frbikt Glevatidml detroPRh iRlogYRt hQaRlin \aec%wlasa&e #Mth a further
i ntroducer needle in accordance with a further

embdiiyoefit 9EHE 1fentiole i nvention. 10 [0015] It is noted.
[00 {)eﬁ 1str{a?edg%aﬁ#éqcﬂ§wﬂlrgg]@}e'}ﬁt%‘&9% feBres &R ﬁgﬂ% ﬁacf l odlments of the

ment's I nvention ere
invahion laod thetefdre shand notlbed:oaSruled Ag limh@g thescomapeacoth eTrhe @fivention

...The ent ScCr d jn greater .detail
will g LS ey ettler qANPRE HERTEL B drfbobg Skl B s
thrdu@h@iﬂWﬂﬁ\vhﬁﬁgdfea\akdl@plfehﬁlt%&@ leaumenlsesent ed by Iike

numer al s. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 15

Fol low ng debrrRom bR TIAEE RERAYTIRY o o
[OOié]mlértaﬂgterrﬂ'lhelo@P frfd§ be luedd in the'fol1@Nihg ‘descHPRGT for céVenience only and
lower" designate directions in the draw ngs to which

is nplinaitiagc ahg g/oyfléd]icft “Thightyo rmeen'| %]@mey ‘degigpate directions in the
drawfeh WARELY refér@fl@érls hfdde. ATk 6/d9 ni%wﬁx‘é‘lm fafld BNFwWRARY rEePR

respecti vel geonetric center of the needl’e and
dlre@@gmsgﬂwré@n% avey frpmereémctwqiheth@ esometié esgier PHbE nersde arlde

des@gtgé ?‘ngan c?fpmeI?{ gé%é?ﬁ&hh%ﬁgégﬁvgl%gf%_;?&&{ﬁ%’aﬁ? mentloned
dern@ﬂwdsdﬂd’dmé aghd awir gt sirania ipoFEl G | i n partl cul ar,

10 i .
oo} FAATHPBR APy <o v BRE RS Dt Pl Haliihfion set 10im

accbiigfdetveith 86 peBdt Ynvehtlor ©Ehd s tealpbatilyovsitionédén an inserter assembly
subcut aneous Skl n | ayer of a user. [0018) The i nfusion
12 fog fnstpdfationdp pebantangHs fkin lByerBiadiSeh ng from a

[009@]”?1{65111@(109 94t/ 194h A8NRYl Bnnude 1 POUSI NG 36 82En&Aly hollow cannula
I ntroducer needle 18 extendi ng througl the cannula 14

houging 16 andan imgrodeasnneadle Houxdéndinpgltroughnide cammild & and it the cannula
hoxfélrng;]%r %Ré Xan%gﬁslwlyﬁtte?eqab% C&SEI‘L&Q(E gipaohlymlgol%érenﬂtgrllal such as

Teflon™, or other inert material. An adhesive-backed pad 20 is preferably attached to the
cannula housing 16 with the adhesive layer (not shown) facing away from the cannula housing
16. A portion of the pad 20 is shown broken away in FIG. 1 to more clearly illustrate the
introducer needle 18 and cannula 14 extending underneath the housing. It will be understood

that the infusion set 10 is not limited to the low-profile type, but may be arranged to insert the
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TeflonTM or other inert material. An adhesive-backed
pad 20 is preferably attached to the cannula housing
wdasomiostn7e he adhesi ve | ayer (not shown) faci ngPemaEg2004/001158
fromthe cannula housing 16. A portion of the pad 20
I's shown broken away in FIG i to nore clearly
introducerstiaedled Stahé c8@ularitrap dififcent aregesl mcluding perpendiouib tolthe skin
Fxtendlng underneath the housing. It will be
SUfffder stood that the infusion set 10 is not limted to

[0019] erHeQMécRen inelulidsRa.indekbr HHRAYinp @2 aithangeged Oidnsmt buide 24
he 3 WD 2004/ 067079 PCT/US2004/ 001158 i ntroducer

' fonn@bt@p@ws sa gt e ifusion 34 18 canipe ingsrigd it Higiskin at a predetermined

he 1 nserter I nc I nserter hou
for wmd @nghmdas&lhogn,madhs guadsbl@th a fearvmtior doekesiosition o Atlhelting

USI t can. be inser the skin gt a
S50 bl o iR s B Ao e o B e e Jovating
butt%ﬁ r30 nﬂoﬂe@a?lﬂ'%@' aSdoc R daGFEMB 106kiA niddAdnidns 28 Fa seldasinpne dlide
forward position as shown, and _is retractable to a

assqn@ziv wér & laskinglerad2sam plsp B proxided &t iprgy entingcinadexant sigpression of
the 'a&uz?tﬁ%%@cgn 50 H@kifhs H&%véjténgx%l£§esﬁqpé Mld% BsdeibiSs. qqgﬁ@lddetalls of
posi tion, and an actuating I's operativel
the arsswiaateatlywantve tfornd io ckpemgmgéb ﬁa&ﬂ‘t@@hﬁzsll(fa@pn Pablecagomiyo.
l.oc
200377 iR 37 BRIk P00 B Pl it S8 Gl g oy
refdréree abitwid the mgdddstdddbthatBe irdiumsdbort deti$0 camdﬁ\used eith inseft@asidifferent
n?f the slide assenbgﬁ)26 Féﬂgher details of the
configwiaHpnsy o0 DEIFSH WHPUHE BEUE i n copending U. S.
(002t ®ikh réBRhiCaty RIFIB8hE UCAE ifddNeer neci®OR iﬁema&%bcfdyl metion 40
on Decenber 18, .2001, the disclosure Ef whi ¢

andhfelinprtiomtbiiaos temalbylompet witkod Sxiepdsgom. tla%body portion 40,

Prefé%iﬁﬂ? %ﬁé’%ytpﬁﬁtontzlbeanﬂ b l;';%hf%ﬂ 496ke JQoh@BorkRBudtRRd A’M sthn the
Inser'ters of different configurations, or can be used

bodyi ponfasunt40ip cirgidas i exoss SEStiqRbROPabe denfignred sty grospsectional
E 0 e le 1 S includes a body

sha %Sfﬁcg%s ﬁt?ngandls@a gk);ﬁ i‘}dlrggﬁ)qﬂ that is integrally

[002 by Tieckipwpdrtion We@x&b@nmsluﬂcmplutahel dfcsdlystépmuaﬂy phndrONedge faces,

r r abl t he bod ort|
such S G5t Raodk et Focertin Pei @Rk Ao ified MEaBteed AloRlee
towafd £ Edribiinsérflo pARSS SR6h ity bodp wortizay0b&he omhir@u igdrtion point 52
W th other cross sectional such

is prefprghy FPHicidenigyitly acengphaxis %\‘h%‘h t@%mbrﬁdmfbmfeg%zlﬁ Preigraplypthe
we@ théRRxRd F}Bl%ftﬁcr %@ih}boﬂ? EJ)MGQ 20 @ Mk WER} bMs 94 at an angle A in the
bstantially planar wed 3 faces, such as first wedge
rangaoﬁammlrs@tclarﬁcﬁ Oisdepes.fead morg prefaiatih pian anelege of appeoBately 15
e S IINELOR: iR el SQATRRLIRELL R BRLNY. B5{d R cuting
edgereef e ﬁbslt ylnd:ﬂhllrﬂ @edgmfacw' 46hard <®emtersa¢t tafirm eBs%coxid duliing edge 62,

nt rodu Pr ef
anci the secong and tﬂler we ge aces 48 ang 58 1nt¥rsect to form a third cutting edge 64. The

ang NGl UG dagePRr aT%rlgélﬁc?g % ggmﬁ%lqtah@d sk steﬁHgﬁgﬁ%‘[ ég \%géleﬁ]toward a

cutting edges 60, 62 and 64 preferably converge toward the common insertion point 52 from
the solid body portion 40 and are preferably circumferentially spaced about the central axis 54

at an angle B of approximately 120 degrees. Since the cutting edges extend along the
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wedge faces extend fromthe solid body portion 40 to

the central axis 54 at an angle A in the 25 range of
wapproxionat el y 5-30 degrees, and nore preferabP@T/as20a41001158

angle A of approximately 15 degrees. As shown, the
~ first and second wedge faces 46 and 48 intersect to
intergpetiomof the $tedgafeedsnigey alagextenl orstppe fiomghe salid tody partion 40 to the

: ' t o aond . .
conlfii st AR oty AR el S A0EIE £ 1 86 Mo SERR S ipaienss0
degddes 2end 1b@re ipreffenisig at art angfeak bf @pkdXimatelyutStdep@ee dgahié danner, the

The . cuttin d 0, and 64 preferably converge
leng i e BRSO, SRk BF 6 5Fost 5 i Susth ALans Bripiert anle
groRROANCIRAY hdeARR 1 thedbd rédiRe RfaREiGr @Iy circunferential ly

spaced about the céentral axis 54 at an angle B of
[00&1%&1@9(@#9@1&65/%22@ 1§ agpretesabligranseuatdselran e splithroddy ear of material,

04/ 067Q7 4/001158 ..

sucf$t SABIA P88, §P e e IR ARCA el nllBE RN g fpaine o
othetwagefofmmmoné endsall thelrod @@l agro férothe 4P pbwiohd@. conmon

Lnsertion paint central .axis 54 at an angle Ain .
loo?ﬂeﬁ?flaﬁty@ aé?lﬂé%ﬁf‘%%r Hiltse1 3pd B3t 2he & i fiingragt 10 is loaded
ontpiIRf Bida RisymBly 2HfaRGh&rdr SkeARIP1OX iTH@Hﬁie)éss'leﬁlbgegé fégﬁen retracted

e

In this manner, the Ieng)thh of each cutti ng edge ,

to thocegked positaarang deldds placpbnths ledking mephpriprg 2. dhe ingerter assembly
: I, i’

12 Rk Al s MO ) RIS R L AEEED gy
slidesisgemdl o2t bl he iswion setcdtdanoies tigetheswith thersbide asserblaly uofler spring
aterial . s.stainle eel . b tting,.the.rqd
R e iy b pR e e L
subotithstons Sgef dheicngeenttie lection bf thh énseidn oinb &2 tdgethbOwith the

the ti ortion 42. [0Q2 ef errj.ng .again to FIG 1,
symmeigal B ling et e Toeilit ipeaid oSt ingoeycer needic 18
intd ®3dikid withh @atétlidi@asial fheced THRayiaPRrfhal he béd¥w® doponent, as

assean%aééz. The slide asse 26 is then retracted

, nbl y .

in thePHEAr el pYdItlPEmeetier Hdr dhencyiingedasy6Q.168 and 64 cooperate

with HfekdoREENIRCIAMI P AR 52 HA8 th\S&Ick $4ce888 ARBLY 50 ltzm?]ﬁmize skin
_then positioned against the skin of a user and the

displacemsnt doingeedp insetied whije peshiang @ cletrecut shrpaigh the Semubl In addition,

. i nfusi . it s|lid
e300 FURLLHSE AL 3R A BONE T LROCIEL LI, HhE b foon
bodyntongdwtens. needl e 18 and cannula 14 are positioned in

AR g e e RN TR
for@ytiatedndicagibd Barsieme el datihd hﬁﬂuiﬁ&Gﬁ? 6@n irbBe BAG fftangle grinding of
facilitate insertion of the introducer needl e 18 m%o
holjoenegflich with a concentric coaxial force. This coaxi al
(0028 $51 Bitheidhe RRIDG NP0 0@ pestbll BF 1R IhALiGALL 10. When
ins@@d thaugntic 6anubolfeduaing asseimbly, theanicatucenteedle 18 ghidestthongh
'tEOitnt 2 and_the dge ffnc%s.4ﬂ6, 48 %ﬁd 50 to .mni n& ze
Wit SOUSHIng;OL A ARRRIE S AN s PPHURE PR AdfiFpaged away from
theam$lwritheagmgd.ean cut through the tissue. In addition,

[0026] Referring now to FIG. 5, a front elevational view of an introducer needle 18a in

accordance with a further embodiment of the invention is illustrated. The introducer needle 18a
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the solid construction of the introducer needle 18
gi ves added strength over prior art hollow body
wa@oeogises i ons. [0024] Still anot her advant ageP©f/Us1ve4/001158
above-described introducer needle 18 is less burr
formati on and easier burr renoval during manufacturing
hastarfiprpartion A2a yith @plueahtty @ﬁﬁgbsargralln dlang vefdge %esh ohdhaaw/ first wedge
furt t he ntrod

e e e B8 Phe Zebi WAL 74, PLBH! BT G comveree

toWaﬂSaEderﬁﬂhoh hsertigh p61h6783ﬁ61ﬂuh@b07d§' patifonaQ. IS ﬁ‘ﬁaltl)én pbiA€78 is
|ntroducer needl e glides through w_thout touchln

bl FRGPIAR a&éﬁtﬁﬂlaélsi)ﬁ ﬂ@l‘ﬁ%‘é‘“ﬁﬁé‘eﬂ% b8A Bwfep;@blmtge wedge
facé%x'te%dsfﬁﬁﬁﬁﬁ s@l‘(\ﬁayocfg \H&‘mon oY Jem‘?{l akid @8% é‘f{g & A30the range of

[0026] Referring n ront e I ona
appvdamaisly a0 degreasgandgnom @mﬂ:rebly 8nari angleas oﬁamlmmmamyt 15 degrees.

e S P B e T 5 g e s,
the B@BthB@ﬂﬁ#dG&H@5&cemarﬂ MiifteROdttd ﬁﬁm‘h?s@cdﬂdtohttﬁlg edge 82, the third

uralit bstantially pl anar, wedge faces, suc
anclopt wsidigBoestan ToimGeash KoM Adrd sdmersigs Ehiand the fourth and

'ﬁrs’t’\@fg&g% hese6 hftd 7@ Prf QU B Q(gﬁ’thfc@@‘tﬁl %Qgé g@t'{)& d&Ytﬁlrg%%ges 80-86

toward a common insertion point 78
preferbly epnvate tawrsd thegesertiamrpopsi’ tfr07r8thrs sohqdvcxei[v @pamnyto and are

f
RSy Sp R0 L o R S o
degrdes. Smlce thelvotipg pdgds |emmndelohg>tltehetersemiona>lf thexvelgd facad, tlay also

oGS R B Bl ORGP TR 1200 SRS

prew}eﬂ'&he rafge sthupyroxithdrelyfs-3(Bdegadee] 258 GRcpr ORISRy ﬁ%%gle A of
ntersect to forma first cutt| ng edge 80,

70 .and 71% o‘J
PP REMRIEB N FEHES t hi rd wedge faces 72 and 74 intersect
jootm W‘Bﬂmf@ t&e %ﬂlﬁgdlﬁiéﬁtts loR heG GRS sholGn FIG S dl arﬂnjdllluﬁrate inserter

fourth aces 74 and 76 intersect to form a
needlgs pithg aé‘égédamfab%ﬁnﬂ shodd pe wrderstenddhatghe investtiondsies so limited and

&m{ﬁ&Q§o£qagggﬂﬁglk&§ersect to forma fourth cutting
The cutting edges 80-86 preferably converge

[0028jv\)é{hde %hnenweng@r hascbnelptaught vith s(p:@ﬁt tefigresmelth thetibdye-described
emlgo%éngee 39 tlg ?ﬂﬁ emg}éen lii‘rre'?:1 ,er%eih %f}ger%ﬁa&t ltl)eearle;!a%fln form and
detapwnhr)ut de;iaetlix;g fBn t}ﬁ}&gfrﬁ esd thSIsﬂfQﬁ dfhl& i6utntibAOB e e Bf example, it
. xte al gﬂg &Ee mtersechJ: %do Fhe wedge faces, they
witffgeied ik TRjeBn RESHIBHE ahs BRrHONY HEIDeT oferge faces and

cutfirf) ddBes ifaftatedl bdrhay thSe ﬁfox@& 1843Gh&s And HAfing &i&l? In addition, the
gEﬁeferably in the ran EgrOX|nately 5 degr ees,

detvise thscattiag 8a5 ap /Oa?heraﬁ €s gande asmpﬁtumlwaﬂ@bqvewlthough
the RS ne e oottt gl Wy SRR Rl 10 pegpraersioos

that the introducer needle is not so limited, but may be used in other devices and/or methods for
positioning a cannula or catheter in a membrane or tissue and/or for creating a passage or
opening in a membrane or tissue. Thus, the described embodiments are to be considered in all
respects only as illustrative and not restrictive. The scope of the invention is, therefore,

indicated by the appended claims rather than by the foregoing description. All changes that



needles wth 3 and 4 edge faces, it should be
understood that the invention is not so limted and
wo bat/087009 nore faces can be used. 20 [0028] V¥iT/@S100€001158
i nvention has been taught with specific reference to
t he above-described enbodinents, those skilled in the
congg withiin| the megprdnze«.1gaf egheaigesy of the chémhadéo bamerhbmoad within
theand detail without departing fromthe spirit and the
YEEPE of the invention. By way of exanple, it will be
understood that the invention is not |imted to the
particul ar nunber of wedge faces and cutting edges
illustrated, but may have nore or |ess faces and
cutting edges. In addition, the 25 angl es between the
cutting edges and/or their slopes can be asymetri cal .
Mor eover, although the introducer needl e has been
taught for use with an inserter assenbly, it will be
understood that the introducer needle is not so
limted, but may be used in other devices and/or
nmet hods for positioning a cannula or catheter in a
menbrane or tissue and/or for creating a passage or
opening in a nmenbrane or tissue. Thus, the described
enbodi nents are to be considered in all 30 respects
only as illustrative and not restrictive. The scope of
the invention is, therefore, indicated by the
appended cl ai ns rather than by the foregoing
description. Al changes that 6 WD 2004/ 067079
PCT/ US2004/ 001158 cone within the neani ng anct rhnge
of equival ency of the clains are to be enbraced within
their scope. 7 WD 2004/ 067079 PCT/ US2004/ 001158
CLAIM5 |/we claim 1. An introducer needle for
penetrating a nmenbrane, the needle conprising: a
solid body portion having a central axis; and 5 a
solid tip portion extending fromthe solid body
portion, the solid tip portion conprising: a comon
insertion point that is coincident with the centra
axis; a plurality of wedge surfaces extending fromthe
solid body portion and converging toward the conmon
insertion point, each wedge surface form ng an
intersection 10 with an adj acent wedge surface; and
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15

a plurality of cutting edges forned at the
i ntersections of the wedge surfaces, the cutting
wedgessmanver gi ng toward the comon i nsertion POI/NBE2004/001158
wherein insertion of the introducer needle into the
menbr ane causes even cutting and separation of the
menbrane around the introdde@Mpeedl e. 15 2. An
' Ekgducer needl e in accordance with claim1, wherein
I/W% ﬂ int; . : .
e plurality of wedge surfaces conprises first,
second and third wedge surfaces, with the first and
sedond wedperodwer fieadledoi peneraiag hinmgntasneatht ineatle comprising:
intersectiﬁ b 4per€irst.and t ”rd.me ge surfaces
i ntersecti’ 5 aty By ‘@el?:aé’H‘&_ai HeFSECt 6n, and the second
and t hi raoyie df otieh trefsing AbRANBEEIidDId@horBol, ihd $lid tip portion
intersection. 3. An introducer needle in accordance
comprisWEc| ai m 2, wherein a first angle is formed 20
bet ween the f,i ANL-88G nedge G _
angle is for r?ggﬂﬂjé)t ween 1 %gﬂ? Ir gtg gﬁg{d&?hﬁ@dth\%%glépggs’
surfaces, and pdurality otwedggl serfaces Extendol Tenhwesolidibedy portion and
third and .first wedge surfaces.. 4. An introducer . .
conyel it 45\ A SPHITB I PR a5 /e Ryt {OPRDE an intersection
witlphidghdehywedgeGuitfidenghd edges conprises a first cutting
edge | ocat ed aﬁ the first intersection, a second
cutting edge?H Wiy gfcuiting ¢riges BEBRyal i inpesssetionsof thergedge
surfBedshthe du@inh big cSHSE A LB FaROh&orhi6n IhRékifh point;
intersection. 25 5. "An introducer needl e in accordance
wi th cl avleren ingprépe phithe drofipges needieiptoritie mmarbranh icauges even
fioRag | x 6. An
e e AR e AR B Qi Ao BRI R herei n
t he.f i r sty ingedipadneadid in adviorddnguyith dginetiggerdiatte purality of wedge
BSB89, Bk FRPYR % RS P AP Mg ond e
surfa84nte6ZAIAG aPCTitsUBRO 4116 1Dt abd AR WeddeGdifars imaectiag at a
[ ith im6, wh [ he fi ,
sectGRERET AT Gt P ety THER) PR e R eiatigie S Shnd Iterection
degy ees MM nfotREPREHIetiPadcBRIaGON HiIRblaiiK D SyheBein Alfirst angle is formed
i ntroducer needle in accordance with claim4, wherern

betyora the fiest andsseedavesdagisurtases: @ sewpd prgje Bdgamedrheiieces the first and
thir?j lw%ﬁge dutfabfiCad @GR4 %gl%gﬁgﬁ?«% t@?\%eﬁ?lgﬁ thidd Q@(Pgist %rg]dge surfaces.

egrees Wlth respect ) e c_entr. axl s
i nt4 oduc’er infredutkendedle ar awenaneewith tlhine2.avtirerdip thetpdurelity of cutting

each ?e~ face t ends an.angle in the range
cagf PR OEr LG BECeETRRER B BRI o P o AR gee
locdtéreat tieesat ol in@ise&ion]éhd aAhird Bittiag edmerlocuerict €hel third intersection.
accordance. with claim 9, wherein, eaﬁch wedge surface
5. An introducer needle in accordance with claim 4, wherein the first, second and
third angles are each approximately 120 degrees
6. An introducer needle in accordance with claim 5, wherein the first, second and
third cutting edges have a slope in the range of about 5 degrees to about 30 degrees with respect

to the central axis.
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10 extends at an angle of about 15 degrees with
respect to the central axis. 11. An introducer needle
wo pooaocrdance with claim1l, wherein each wedgeCrUsfla€@1158
is planar. 12. An infusion set conprising: a cannula
housi ng; 15 a cannul a extending fromthe cannul a
houki ng; ABHuroghcsr Reqdditi@esordasel With sleire gdvheeinithofingh setond and
: : ni I ' 0 er _needl e
hir S QR ol P8 e SME QMR M et 0L F'88C
axi&; a Aolitrhduéep npmlid in@anceddrea ditthglalim anvhdreinstd fidt, second and

. hQody. portign, the soljd ti O portion conprising: a,
tirg iR S esdibs bAOROIES PO ouby frerau i SAARt 19 dgftees With respect
to th&tHnk@al axis; a plurality of wedge surfaces extending

fromthe solid body portion and converging toward the
confron i A8 Ertodueer peddia in agepsdrnge vifh chimflavhertipreaiingedge surface

o h O ' J t e face: .and 25 a
extoly SLEFBALR bl bR DB LR T RET i EapRT e
centhl dxiee wedge surfaces, the cutting edges converging

to d the.conmmon insertion point; wherein insertion

of ‘Tthe i B Idbe nsnaCT RSt Hib GlaD o BeE g ehas urfice
extéiid bi APartcoSBPA 13tdegRreOHith REpER FhaB& Al syNd t he
i ntroducer needle. 13. An infusion set in accordance

wi t H-cl arinfeducer seediqinapeordange aithclainfl, whegie eagowedge surface is
plas#f faces conprises first, second and third wedge

surfaces, with the first and second wedge 9 WO

20014Y. 06 787 NIREY 496000ks0®L158 surfaces intersecting
at a firgt, '&g%gs%gti on, the first and third wedge
surfaces I n ersectlgﬁg at a second intersection, and

t he secondinand extanditg erghe stnhfilahessindltagd secting at a

third intersection. 14. i nfusion set in, accordance
with cl @MY ¥ucEsrdr ﬁ""ﬁ‘%f‘% ﬂ?‘o%lr*fgalt ieasta nogape] the cannula, the
intro@idepadedien@niprisia: and second wedge surfaces, a second
angle is forned between the first and 5 third wedge
surfaces, and R1¢RPdPoatign kaving & snkaldxifet ween t he

third and firsbinagdgsndiiRags, ,fr%ﬁrthééblidfﬁou?::p?@iog?ﬁle L&hid tip

accordance with claim 14, wherein the plura
porbioR eQmRyIsIedges conprises a first cutting edge | ocated

at the first J&h‘?ﬁoﬁﬁﬁ&én%}r po?ntstﬁeﬁ?p&)irgclﬂeg[ Qfn %1de %ntral axis;

a plurality of wedge surfaces extending from the solid body portion and

converging toward the common insertion point, each wedge surface forming an intersection
with an adjacent wedge surface; and
a plurality of cutting edges formed at the intersections of the wedge
surfaces, the cutting edges converging toward the common insertion point;
wherein insertion of the introducer needle into the membrane causes even
cutting and separation of the membrane around the introducer needle.
13.  Aninfusion set in accordance with claim 12, wherein the plurality of wedge

surfaces comprises first, second and third wedge surfaces, with the first and second wedge
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| ocated at the second intersection, and a third
cutting edge |located at the third intersection. 16. An
WO pdou®sM set in accordance with claim15, wheP€i/nS100€001158
first, second and third 10 angles are each
apprOX|nater 120 degrees 17. An infusion set in
SUIARCE® HURIFRSENG AT hfirel laierﬁﬁqt@n thhéir%land thhrd Weidgs Sqrfaseicmtwsectmg ata

C V.E De inther
oG8 i Ol ion i e SRR IR Gl SUBRGs S B B mersection
t he 1éent Aalinfaxios set 1r8accé¢rclland&leﬂi QANSEY, whereaCLMSEAME]s formed
e first, second and third 1

t
betfisER Mg TEgE S0 e Rt CapiLEIES® Gugrober gt fhe frt and

thifdeSaRetsutfcel N8d ‘é@lﬂ?cf AgleaX fcﬁmeélr Betwd ﬂh@ ElHﬁf 44 fﬁﬁtwédge surfaces.
accordance with clai m15, wherein Irst, se

and1hi r 4n iefysiph pry He@g@ﬁamawelﬂacl&hnble wiheretrithe phmz;jﬁy of cutting

ed?e:% gg%g;]%erq g%{rﬁ%ﬁttﬂlg 88‘? %cate al} gll egtﬁ{st 18Eerseﬁtloélg S5 85{1] glgtmg edge

locwieﬂ lat theaeaond Hterpdvaogiand eadhl weigeedgsidcaece at tBQtlﬁPﬁtlﬁﬂé%@ctlon.
out. 5 degrees to about

le in the, ran e of a
359 8& R&élflﬂn ?eégb@e rdgnge Cl@@n]tSF ergi the figsf, seggnd and third

anglég‘eu&bm a?pmlrﬁhtqumg@g&@ with claim20, wherein each
e surface extends at an acgl e of about 15 degrees

Wi t 7-r esprédnfusion sohin aceprdpnge veish daimpk®, whereinthe Sisersesetd and third
cuttiflg B hARNESo M ik 'Ehe(}L% %E%g% t@"b@ <e ttoll% c}%%n.t%rogs \rx]fgp fespect to

cannul a 25 housi ng, & can a an
thersenttill @xisxt endi ng from the cannul a hou3| ng. 23. An

048 om0, AR SR M SHL . 22y SRS o i
cuthmg,lsdg&g has\@ra sSeewf amt t heegrmwukral ckyRusto Nk dedtrhinRiski n
C| a us;& bﬂ%@?%} $t o Egragtgﬁféﬁé}ﬂggﬁgcgégr%&%gﬁgst s¢gpnd and third
cutting edges have a slope in the range of about 5 degrees to about 30 degrees with respect to
the central axis
20.  An infusion set in accordance with claim 12, wherein each wedge surface
extends at an angle in the range of about 5 degrees to about 30 degrees with respect to the
central axis.
21. Aninfusion set in accordance with claim 20, wherein each wedge surface
extends at an angle of about 15 degrees with respect to the central axis.
22. An infusion set in accordance with claim 12, and further comprising a cannula
housing, with the cannula and introducer needle extending from the cannula housing.
23.  Aninfusion set in accordance with claim 22, and further comprising an adhesive
pad connected to the cannula housing for securing the cannula housing to the skin of a user.
24, An infusion set in accordance with claim 12, wherein each wedge surface is

planar.
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