WD 2004/ 067079 PCT/ US2004/ 001158 TI TLE OF THE | NVENTI ON [ 00011 Needl e
Having Optimum Gi nd for Reduced Insertion Force BACKGROUND OF THE

| NVENTI ON [ 00021 This invention relates to nmedical devices, and nore
particularly to an introducer needle 5 arranged to facilitate nmenbrane
penetrati orwapw4éretoal | ati on of a cannul a or catheter wPCHIUS200W@01158ebr ane.
[ 00031 The delivery of nedication or other fluids is often acconplished
through a cannula or catheter that is typically placed either

subcut aneously or intravenously. For subcutaneous delivery of fluids, the

use of an infusion set or inj eqﬁmoﬁqg_fgméh}t he need to constantly 10
od o

puncture the skin and provi des a net tenporarily detaching the fluid
line for a@0eNiNdedis HayngOptimuor @gmi fogReducddidndeitivg Fotoaf usi on sets typically
i nclude a cannula and an introducer needle that extends through the

cannul a. A sel f-adhesive pag,j WI ‘W,the cannul a agai nst
novenent once installed. A %ﬁgﬁqlﬁggr er éig\]o ten used to install the

fusi on set (000} Thinmrentibn rehesnd medityl diededs) and imocd et laaly ho ars intgdwoatneadle
spring-] oaded s]iding mechanismlocated.in 15 the housing to whi.ch the

P Loy oh et SRS Arnefts anf oileion ha CHORR °F SR T Pacps
the i nsertgemb@usi Nng with one hand while pinching a fold of skin between the
thunmb and forefinger of the qther hand., The sliding ?}\ hani smis then

rel eased t 9093 e defivery pfmesdiation or ofss Hnds isioften preopplish g8 ceHwlainnul a

into the folyidha® ldithhicallyPlaedtf iRMGBEDPEARTyr inftral iR sly.F PEAUSStank &RV NY t he
cannula installed in the subcutaneous |ayer. The cannula can then be 20

secur ed agédlivery ofiBvidphs use af an ipfusign set@rindection padt reduses the sendrte eonstagth as an

i nsul i pg DU Bt Ae snagﬁmeﬁ&és%mdtm?@%w cﬂete{&ﬂﬁ’lgitﬂlgﬂlﬁ@liﬁiee{}or g&sv[t%gsul in or

ot her Subs ces to e subcut aneous | ayer ‘through the cannul a. 041 The
i nt r oducer susk esifiressing or ppthival Infusianrssts typitaliylinofudeia brsinblewnd amingbducer neadle wi t h

one, eni ShEARIB yTRIR b P Ay SRR gt Ol gl o 2,
ski n typi cadaingt mecpmenesicainselled. | A glaguahingdrter isofien nsed td iosteld thedusdoraget. | Bmst i n
o £,k AU (b5 08 e TR AR Rl L
nmonent 18bothi hbising tn twhadulseinfusioe gdt és temporanly comseted. i lnmse, Wikarset typicklbrmlaspg
moment i s gh% lirilsglst/eer%’oussl#gcxbitl?gne 154! whiji]cepihcq]tmrg%% O s gg'w%en the thumb and
forefinger of the other hand. The sliding mechanism is then released to force the introducer
needle and the outer end of the cannula into the fold of skin. The introducer needle is then
removed, leaving the cannula installed in the subcutaneous layer. The cannula can then be
20 secured against movement. A tubing from a fluid supply source, such as an insulin pump, can
be connected to the cannula housing to deliver insulin or other substances to the subcutaneous
layer through the cannula,
[0004] The introducer needle is typicaily constructed of a hollow, metallic tube with one end
ground at an angle to form a cutting tip that is offset from a central axis of the tube. Insertion
25  of the introducer needle into the skin typically requires a relatively high insertion force, due at
least in part to the offset nature of the cutting tip. The combination of relatively high insertion
force and the offset nature of the tip may create a bending moment about the introducer needie
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

30 the introducer needle attempts to spring back to its original shape.

1



pi erces the skin, the surrounding tissue may be damaged and di sconfort may
be increased as 30 the introducer needle attenpts to spring back to its
original shape. 1 WD 2004/067079 PCT/ US2004/001158 [0005] In addition, burr
formation is often preval ent during manufacture of the angle ground hollow
i ntroducer wWeawWk@s70®he renoval of such burrs can be ti nPcrarssemisgssand
difficult. 100061 Furthernore, during assenbly of an infusion set, the

of fset cutting tip of the introducer needle can contact and damage t he

i nner si dd04l In @%M%b%f?ﬁamn isTfieg preyplediduting manufachue ofthe engloerewsir e t hat

the intro G § od _dur rtion of
the | It r J8G HtERELE néddt. T8RRI SudlIARE bapteiol BN BRIl LT N
100071 Acdeoas] lﬁgrth@momedlamges&embfy of h@lnlfuswersctsmnoffwucwingmdaﬁhc intredutere f or
penetrat i

B o 01 p e PO oBeE R Agaeohs posh e BR bl sl BEuBR i BBH i k0r  Ton’

includes aenplrelthal uh%mtmﬂuaenh&ﬂ&aﬁa tangulnedgeopsly bliges duldpdhseadnvetge toward a
common insertjon % thlll olid body portion. Preferably, the common
i nsertion pEPdveeingedpl Caﬂ\‘l % the central axis of the solid body

portion. The tip portlon al so includes a plurality of cutting edges forned
at intersections of the mﬂmmMWOmemH@mdges converge toward

the common_insertion point fromthe solid body porti P 15 Wth this

ar r angement007] fssprding o gfe aspest pifps BuEbER. 2 ddtadecer AredleTRerneiiigAe causes
even cutty, r@ﬁbdco'?rﬁﬁ@é &l SoRMb&y fohR AORrATRUNEd b BB pbrlibh edleaig needl e.
[0008] Accordl ng to fsurther gsﬁgec'? of the |rnvent| on, sgn i nfusi ong set
conpri $@s ’?uoreamelluabmwﬁmg Theytig patHen iacludes @ mbiraly pf iBtersestingrirsdes wifacesnd an
|t oducer PSS Ge S aH hmicH HEA P D e PRy PO Bl RE M o
and a tip pomdncnsesandeiit igoincigmmtivig thﬁmemal@bl@yfthemhmdymom Pheotérr t i on has
a plurali nmon
Mnser ] on Pl eHbaUERR PR GHRRiRE AR R Wi REIEL Bind BB duhckl T

edges f or nElk @ittingrtgassenvergsrigva tltehemmdgsemempwmtfm theisolid lndde petiohi ng edges
prof or 351 y VBT SripbEn SRRt e e h B T MRl S8Rl PO LTS
of the 252:1&l(iﬂg arldlscpd;atlpmbfﬂwmembrane around the introducer needle.

(0008] According to a further aspect of the invention, an infusion set comprises a cannula

housing, a cannula extending from the heusing, and an introducer needle extending through at
least a portion of the cannula. The introducer needle comprises a solid body portion having a
20  central axis and a tip portion extending from the solid body portion. The tip portion has a
plurality of intersecting wedge surfaces that converge toward a common insertion point from
the solid body portion and a plurality of cutting edges formed at intersections of the wedge
surfaces, with the cutting edges converging toward the common insertion point from the solid
body portion. Preferably, the common insertion point is coincident with the central axis of the

- 25 solid body portion.

BRIEF DESCRIPTION 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

30  drawings embodiments which are presently preferred. It should be understood, however, that
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BRI EF DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NGS [0009] The foregoing
summary, as well as the follow ng detail ed description of preferred

enbodi nents of the invention, will be better understood when read in
conjunction with the appended drawi ngs. For the purpose of illustrating the
i nventi on, wtgweoé7g79shown in the 30 draw ngs enbodi nent CRAIS2094/601858pr esent | y
preferred. It should be understood, however, that 7 WO 2004/067079

PCT/ US2004/ 001158 the invention is not limted to the precise arrangenents
and i nst r uiremventioniisret simiahto theprepiee artingamenty $ad ingomentafies shawn.singhé r ont

per specti VE \W ﬁé/v of an inserter assenbly incorporating an infusion set -wth
an introducer feedl e in accordance with the present invention; 5 [0011] FIG
2 is an enjoat()&iGpkisedmnt parspevtiewiayf ofeunpmﬂmer@ﬂemblyuﬂwmommgdmmﬁusmmdI e and
cannul a; .C)Oéﬁi*n FcliG 3 'ls.a sige el et\ﬂ?ﬁl onat etw of a portion of the

i nt roducer BO L[cﬁrd’fgéeﬂﬁcm anjeg W AR BV A M onal  vi ew of the

i ntroduger [onpﬂcﬁI@, Bnad eﬁlefgw]aer@eawefmw ofta fortivitof the @teiduesd abed 2 cainuin

i ntroducer need n accordance with_ a furt enbodi nrent of the invention.
10 [00151 IIOPH]@ﬁo% @(ﬂstq‘ié'{eVF‘Ff@ahY‘?alWﬁ‘bgor’é? e‘?ﬁ"é‘Fﬂﬂ’éﬁFrE‘BCdlkepr esent only

typi cal enjpgsi) ot #isQffrdnb8levdtioNg Riewadt tathrddied aéleeahoul d not be construed
as limtin the scope thereof. The invention wll now be described in

great er def0814] RISt hisedront elavasiona) vieneofan ifosss newiierrbacraorrlmse wWithratfrther

t hr oughoutd#l%%-%emtﬂgm%lg}%es are represented by |ike nunerals. DETAI LED
DESCRI PTI | NVENTI ON 15 100161 Certain term nol ogy may be used in

the fol® ovﬂOﬂ@Sldesmmeéthamhe ﬁmwmgsrammeedﬁdeo wptesenaerdy tyipgahassbodimntsi afghe The
ds "left,"” , th
\é\?gws ngs et 61’\/%1'08 ﬁl%r]ﬁlFreforéjﬂ-Bﬁfd not @ef' nstl'll.ﬁ%{ um@‘ﬁé {hg @(\%;,@ dﬂh{p? c{“l%f 1E\§en¥1£'n €

erence I's m war dl y"
refer to dilleost bmscrtbedvargleaemﬂcmvl/aythfrefenncerteEhaelmvnml yherelhmkgparrset ric

center of the peedl e _an desi gnat ed here The term nol ogy i ncl udes
t he words ’BWEO"E@EE%‘YIB%F?VG ﬁfeipf)eﬁ%@eadrbﬁ‘kag YA tSI ves thereof, and words of
simlar inmport. 100171 Referring nowto the drawi ngs, and to FIG [ in

particul ar, an infusi on BEFAILED DESCRIEIH A 0ETHE INVENEON esent i nvention is

shown tlg rrpﬂf{)%]i ééﬁaﬂlqgrir&iﬁcﬁgg%dm%pbe%eé {hikd fbﬁ«gwiﬂg ﬁgsg;%t%n for convenience only and

is not limiting. The words "left,” "right," "upper," and "lower" designate directions in the
drawings to which reference is made. The words "inwardly" and "outwardly" refer to
directions toward and away from, respectively, the geometric center of the needle and
designated parts thereof. The terminology includes the words above specifically mentioned,
20  derivatives thereof, and words of similar import.
[0017) Referring now to the drawings, and to FIG. 1 in particular, an infusion set 10 in
accordance with the present invention is shown temporarily positioned on an inserter assembly
12 for installation in the subcutaneous skin layer of a user.
[0018] The infusion set 10 includes a cannula 14 extending from a generally hollow cannula
25  housing 16 and an introducer needle 18 extending through the cannula 14 and into the cannula
housing 16. The cannula 14 is preferably constructed of a fluoropolymer material, 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
30 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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12 for installation in the subcutaneous skin |layer of a user. [0018) The

i nfusion set 10 includes a cannula 14 extending froma generally holl ow
cannula 25 housing 16 and an introducer needl e 18 extending through the
cannula 14 and into the cannula housing 16. The cannula 14 is preferably
construct edVor004/06MWor opol ymer material, such as Tefl o®RCT/US204/00i0%8% | nert
mat eri al. An adhesi ve-backed pad 20 is preferably attached to the cannul a
housing 16 with the adhe5|ve | ayer (not shown) facing away fromthe cannul a
housi ng  TBtrogycproreedie A8 ad qapmula atzicffwt st rdnerresndiculen tetheskiz (o nore
clearly "QH% Jate the 30 introducer needle 18 and cannula 14 extending
underneath the housing. It will be understood that the infusion set 10 is
not |imtef@01Y Thednserer-1gnnesludesart ippreter llmsmaﬁ%wbbammmmtign@em the 3 WO
2004/ 067079 PCT/ US2004 5. intr cann

di f f er ent q@“"}”&@ J@?‘#‘é‘e lﬁfe“rs’°8r‘°i qﬂ%ﬁ’gre ‘“%ﬁg‘%ﬁ ﬁgp‘qat SUPF ‘%& 1“[‘"6019] The
i nsert ey leﬂ-lg'lendlhudissrtarlzlahsamhﬂu haping-gd@ixlide aslsexﬁrly a6 dHaed bﬁsu’gnwaﬂta gui de
24 formed_therewi.th so that fhe infusion set n.be.inser into the
Skin ot o BrUGBeeiE Shevad 1§ reupriebl? TS oSk Poslgts gblocting

spring- | oaggchasisind® lﬁaﬁﬁﬁwfow%hé ade ab@mblyazse;dthte@mwpasmcfr@mncacm@@igti on as
shown, and is retractab to.a rea rvvard or cocked position. A | ocki ng
mechani sm B4R 30 tRRstAlely a5sppter ¥Rethei 905@8&&%%&20% apipg the §i

posi tion, aagdngp 2@Chq@dkiﬂ@geveplﬁ ¢dinlsd Qe bﬁwﬂl@@fo@bie\&&{ti‘ﬁﬁmo&{eﬁl &‘Brééél&hoft he
| ocki ng mechani sm 28 for rel easi g%pt e slid assenb | ocki nP | ever
Stof

32 canltl sthepengingnaen’G and trsipedverong relossrridiasdide asa@pblé@éq Byrthisf detg
actuating g sgﬁerf%%em@rgftlaﬁ By&uh@a%\sgén%@tug%{%gﬁﬁ?mca dhepublitfign RS y 26.

Furt her de a S 0 nserter as can ound 1 n copending U.S.

Pat ent Appwazélww.‘)m dodackoberNg. 2 0020bez¢1mm@§wmcheﬂhmbmmmdh}8 2001,
the di SC'O?;{{]%C %nsgumrstb%aﬁ@%mé ;ee@i@éla%gmufe{q%aﬂﬁ& lsokhgﬁﬁferem

under st ood e I nfusion se can use I'nser ers
confi gur at cmfgmabmnscamambeumédnthmtthnmsem\ inserter. 15 [0020] Wth reference

now 0! Gogdy frea S hAbRINERSS 2R kTl PRLUAGS SbRLY BAIRR, 4P and 2

tip po s integra e body
portion 40and ﬂi;e;bcemabﬂmahatunmegmdy fpmed vih, aﬁﬂe:aendistfnopl, mr&odppora&nw e of solid
constructi

but my - be BTy TroRekpbHon LR gt bontieton. A SLRRTmEECT! O

body portion 40 is circular in cross section, but may be configured with other cross sectional
shapes, such as triangular, square, oval, and so on.

20  [0021} The tip portion 42 preferably includes a plurality of substantially planar wedge faces,
such as first wedge face 46, second wedge face 48 and third wedge face 50 that converge
toward a common insertion point 52 from the body portion 40. The common insertion point 52
is preferably coincident with a central axis 54 of the introducer needle 18. Preferably, the
wedge faces extend from the solid body portion 40 to the central axis 54 at an angle A in the

25  range of approximately 5-30 degrees, and more preferably at an angle A of approximately 15
degrees. As shown, the first and second wedge faces 46 and 48 intersect to form a first cutting
edge 60, the first and third wedge faces 46 and 50 intersect to form a second cutting edge 62,
and the second and third wedge faces 48 and 50 intersect to form a third cutting edge 64. The
cutting edges 60, 62 and 64 preferably converge toward the common insertion point 52 from

30  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



shapes, such as triangular, square, oval, and so on. 20 [0021] The tip
portion 42 preferably includes a plurality of substantially planar wedge
faces, such as first wedge face 46, second wedge face 48 and third wedge
face 50 that converge toward a conmon insertion point 52 fromthe body
portion 40wdartme4/eadmyon i nsertion point 52 is preferabl PCERISHOMIENE with a
central axis 54 of the i ntroducer needle 18. Preferably, the wedge faces
extend fromthe soI bo ortion 40 to the central s, 54 at an gle A
‘n the 25 MiFRSEIGrOM %ﬁg fAkt 15 813 grtend gy dlee %{HH‘cﬁB\?‘iLW@P&‘%ﬁ " an

angl e A of ;RREPMREERSEnt bP centlRIAXBES- at ASang ROV, thé:raﬁgefdfraggmﬁtmte‘fﬁgod wedge
faces 46 and 48 intersect to forma first cuttin edge 60, the first and

third wedgeéearess.cnd aprepigiesly aharangled of @rroyimately g%é@ﬁwcm thisjansergthe62,  and
the s econdﬁﬁ&ﬁ of gﬁch@uwﬁ% gd'(;gg%ggﬁsaéé%g ¢ e38s ltl‘[%le rcgt@biﬁ%llehgthfo? B0t i 5:%1& utting

edge 64. The” cuttin , 64 pre verg towar d t he
common ﬁnsgnonnd)hnllpmdeSE thereby Bauce hratesial dogtsbody portion 40 and are

pr ef er abl yl@?g ellﬂ%ed”l Eér eéd\{e aceger?ﬁg&tgatw A5 ?olhd"i‘ Z b%ﬁgii' %%{g?q angle B

of appr oxi eg rees. ng edges - eX the 4 WO
2004/ 06707 uck@d: tthjﬁlé@m&ﬂ(}bylzﬁﬁng thetred @dat toarpradbteinieedienigk, thaggmdinghey al so
extend or slope fromthe sqlid bo portion 40 to.th common insertion

poi nt or cBWF&é‘fe fjéwlgg%%eé'ﬁ gﬂ“é‘?‘iﬁ%é’mﬂo'fﬂmﬁhﬁt'?ﬁ‘?@%" " approxi mately 5-30
degrees, afu28PR&eRihgkediaklBIGAL, idOsepdrdIt vAy@feﬁa@wpmemgbyseﬁo gagddegs. I n
this manner, the length of ch cutting edge and can be | ess than
a cuttilfig readerlids astsﬁéblbrﬁﬁ t af‘llse%Fﬁ@flsé‘“@yé OEIPFCFIIHBF"IS?)‘RMH@Q(&? then 5tragted eby

reduce mat gf ih@kockOpciitioh ARERI HRade BY (RASHKET; Rt 18 TiR iRdRESI ALYy
constructed froma solid rod or 'bar of material, such as stainless steel,

by cutti ng 12 kdhenpesiiengdagaing the skmeafaes g bpEagCHs depessedge Felemsathe or
ot herw se {QIMRGLAS. afid lmmsm&t [ PRoRs tctgefheft@itﬂ e @n&e%setﬂbiy lmaextgpﬂ g 42.

[ 0023] Referrlngaalnto G 1, in use, d by way of exagf
i nf usi on sétas teovardthe gleip ppfil ‘h@%@ﬁ"@eftﬂwﬂ%ﬁ@éca@@@rﬂa}’e%“@ﬂ indhg nserter

R s e N P b
t hen posit |smdria:ghf| spaaed Pmngﬂgns off, 63 ansserfaciligtetiirertionof the id@dieer degdicesed to
i de- assontr JeRieRaatiRdurkRoa b 13| AREhred Nl RO a1
needl e 18 amtlhe pammld angltzgrcamé hpliesy needlaedl'henhmhenttmg edgcs 60, 62 and 64 cooperate
with the concentric insertion point 52 and the wedge faces 46, 48 and 50 to minimize skin
20  displacement during needle insertion while assuring a clean cut through the tissue. In addition,
the solid construction of the introducer needle 18 gives added strength over prior art hollow
body constructions.
[0024] Still another advantage of the above-described introducer needle 18 is less burr
formation and easier burr removal during manufacturing than in the prior art angle grinding of
25  hollow needles.
[0025] Stili further, the introducer needle 18 facilitates assembly of the infusion set 10. When
inserted through the cannula 14 during assembly, the introducer needle 18 glides through
without touching or damaging the cannula 14 since the insertion point 52 is spaced away from
the wall of the cannula.
30  [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



15 subcut aneous | ayer. The concentric | ocation of the insertion point 52
together with the symetrically spaced cutting edges 60, 62 and 64
facilitate insertion of the introducer needle 18 into the skin with a
concentric coaxial force. This coaxial force has no bendi ng conponent, as

in the priwomoinsaorgl e ground hol | ow needl es. The t hr eePETUEI0AY0RH es 60, 62
and 64 cooperate wth the concentric insertion point 52 and the wedge faces
46, 48 and 50 to mnimze skin 20 displacenent during needle insertion while
assuring ahasaamortinn 42mmEharivrality of sybstantiallyplapgrivedes daces, sheh asdirst gvedge

const r uct | %EE R, sdcBfid iv@&g‘e?&lfd@erthf?@]%%sgt%if%c? 74! éﬁ@ﬁ%@ﬂgﬁg%ﬂaﬁ@ﬁ% c?ﬁggrgeor hor art

hol | ow body constructions. [D024 anot ant age o
above- desctowbeld dommadossgionpeintl T ird8 thedbolepatitndk Thi drsemioh poinafliseasi er burr

renoval duri nuf Lan n.in:khe prior an gbe .ari,ndjn f 25
ol Low neeFEeDTOsR i Pecplihs e b fulBoh il BRDBEPI T el 1 27 s
assenbly ofacdshkstend fiosi thasotié bodyGortitnetd to the setiabakis T8 augndld1& in diRatga of 4
during assenbly, t j.ntroducer needl.e 18 glides . through i t hout touching
or damagi nﬁ’WW?S&%O SRR F?@O?Wéef?rﬁéféf%“éﬁﬁﬁéiogtap@gm \t%bgsccg’éreﬁ%ay from
the wal | Ofgs tHa@mCaue fiedt and s2CorkiH2ABd fabBa781ahd MYinkRsact!t fdrnG firSt cultinke@EH 80,

el evational view of an introducer needle 18a in accordance with a further

enbodi ment theseconband thishvedas faos 7] andsiérinterser! torfhem ¢ FRepRAeitting e dl. ghetbisd 5 WO
2004/ 06707%@9%@%@&@4&99#&@ 76RErsébt fo BimPP ik g 8agtislard e 16A4 il O

substanti a anar- wedge faces, suc irs ace 70, second wedge
face 720 tfist eedgedepss Faand 7P4nterserd tof form o Foursh guiéing edse 866 Theeuttingrdges HYel6 t owar d
a common i | i i . . i e ) rtion point
2 s pr ch S brbAgEloy i he bERAIRMIL SRS LB pAR poHiih AR © 21 €

| 8A. Pr ef epaferaply titvemfreetgiell bspaerdabow thecosnirdl puin4 Manswile € dagyogonrtd o 40 to
the central, axi Sa- a e i r. . rLOXi - 30

degr ees, aﬂ%rer’?ﬁ' r %’gger @% 8@{6?1 é}%gst e)(gér? d g‘r?é? g’eA’ﬁgﬁg&é{g‘L?ﬁﬁgﬁ’ﬁ% fga&’gt%’eagsroees. As
shown, t heefténdst siapd frem dlendiidealygoftaonds t& e aendral/&id T8 = as engle Achdtdr m a fir st

cutting_edge,.8 . the secaond and i dge faces 72.and 74 intersgct to
For m a s co bty i (B RapsB0Rakl, 50 dEREE T EER A AGRRE o Pt L o D6
i ntersect hpréomately SHlegrdescut ti ng edge 84, and the fourth and 10 first wedge

faces 76 aiilaAOuhil BRSS imbcbih il Bnd QU SL BRI S S 0
needles with 3 and 4 edge faces, it should be understood that the invention is not so limited and
that 5 or more faces can be used.

20 [0028] While the invention has been taught with specific reference to the above-described
embodiments, those skilled in the art will recognize that changes can be made in form and
detail without departing from the spirit and the scope of the invention. By way of example, it
will be understood that the invention is not limited to the particular number of wedge faces and
cutting edges illustrated, but may have more or less faces and cutting edges. In addition, the

25  angles between the cutting edges and/or their slopes can be asymmetrical. Moreover, although
the introducer needle has been taught for use with an inserter assembly, it will be understood
that the introducer needle is not se 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

30  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



preferably converge toward the insertion point 78 fromthe solid body
portion 40 and are preferably circunferentially spaced about the central
axis 54 at an angle C of approximately 90 degrees. Since the cutting edges
extend along the intersection of the wedge faces, they also extend or slope
fromthe sWOogedy9portion 40 to the central axis 78 aPCENSAHPEIA that is
15 preferably in the range of approxi mtely 5-30 degrees, and nore
preferably at an angle A of approximately 15 degrees. [0027] Wiile the two
enbodi ment eomstwithia theameaming aist 1a#50h cquAvatanesof the glpigns 3re tp be sbraged Withieer t er

needl es “jﬁgr§x@9d 4 edge faces, it should be understood that the invention
is not solinmted and that 5 or nore faces can be used. 20 [0028] Wile the
i nvention has been taught with specific reference to the above-descri bed
enbodi nents, those skilled in the art will recogni ze that changes can be
made in formand detail w thout departing fromthe spirit and the scope of
the invention. By way of exanple, it wll be understood that the invention
is not limted to the particular 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
asymetrical. Mreover, 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 nethods
for positioning a cannula or catheter in a nmenbrane or tissue and/or for
creating a passage or opening in a nenbrane or tissue. Thus, the described
enbodi ments 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 ains rather than by the foregoing description. Al changes that

6 WD 2004/ 067079 PCT/ US2004/ 001158 cone within the neaning ano ra ige of
equi val ency of the clains are to be enbraced within their scope. 7 CLAI M5
I/we claim 1. An introducer needl e adapted for penetration of the skin to
al | ow



delivery of a conposition to directly below the skin, the needle conprising:
a solid body portion having a central axis; and a solid tip portion
extending fromthe solid body portion, the solid tip portion conprising: a
comon insertion point that is coincident with the central axis; a plurality
of wedge surfaces extending fromthe solid body portion and converging
toward the common insertion point, each wedge surface form ng 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 comon insertion point; wherein insertion of the

i ntroducer needle into the menbrane €k88¥8 even cutting and separation of
the nmenbrgnegnound the introducer needle. 2. An introducer needle in

accor dance vvlt claim1, wherein the plurality of wedge surfaces conprises
first, secondl.and Amlntrddmdmdls@ddm@dgr pepptration pEthe Bl fo Al second wedge
surfaces ,intersecti al, @ £ Thel W L tio t and third wedge
surfaces dllh‘fter rcggac EQSI nmdlm&@ Q”% g‘?@‘ed(l: '{&Scrlll% arﬁé;{%é second and thigrd
wedge surfacemdliﬂtbedﬁp@tmmgavaigza:ehhalrad;sj aiider section. 3. An introducer needle
in accordance with cla IS . 20 bet ween the
first and sec%?ﬂi‘d\}dé’d’@ét'oéltf’?‘ eﬁglg% fmgl t@%ﬁ?ﬁ)‘ﬂ(ﬁo n@'@(’q Q’cfSBL‘ﬂgﬂp%?%%oéW”Pﬂg first
and third vveQ&ﬁmﬁbﬁi‘n@&ﬁ@npcﬂﬁtdhaa@&wcdiemkmwenh@rmﬁ between the third and
first wedge surfaces. i.ntroducer needl e in accor dance with claim 2,
wherein the ph BMEAY QS Vtﬁdg‘éﬁ}{rfaic?fg?ﬁeéél'@é?o@éhiﬂllé@g YPTiprs3nd CORYETHIE edge

| ocat ed qwidri e cbinfion Hnﬁh%'bﬁ §slrnt Qfbh Wedg € RfACL Pobthink A8 nﬁage%nbmﬁﬁ ﬁ:dad @kntt he
second i ntersection, cutting edge |ocated at the th é

i nt er sectwedge sugfacepand nt roducer needl e in accordance with claim 4 wher ei n
the first, se i 0 s 6. An
i nt roducer neggﬁg‘diﬂp&ggggggg egg&vh\}%? ﬁﬂ?:] 31?%1& U&Bmﬁg%ﬁr’]@%ﬁéd?%%gthg% ond and
third cuteﬂ'gesgomxdmtbwmmeaimpm msermdlﬂnonmnge of about 5 degrees to about 30
degrees with r i ntroducer needle in

ﬁs ecl ! ?10 t; u e%)f I Otg ﬁ n S€s.6 .
accor dance wi PACEIAPSEHS! r"éf(ﬁi f‘ﬁé’ 4% Do NG REBHATSHYSSERT d cutting edges
have a slcopiag etd sapmuﬁonl&ftﬁbagémwwrbﬁhdrtnesm@ducerme&dle central axis.

2. An introducer needle in accordance with claim 1, wherein the plurality of wedge

surfaces comprises first, second and third wedge surfaces, with the first and second wedge
surfaces intersecting at a first intersection, the first and third wedge surfaces intersecting at a
second intersection, and the second and third wedge surfaces intersecting at a third intersection.

3. An introducer needle in accordance with claim 2, wherein a first angle is formed
20 between the first and second wedge surfaces, a second angle is formed between the first and
third wedge surfaces, and a third angle is formed between the third and first wedge surfaces.

4. An introducer needle in accordance with claim 2, wherein the plurality of cutting
edges comprises a first cutting edge located at the first intersection, a second cutting edge located
at the second intersection, and a third cutting edge located at the third intersection.

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.



8. An introducer needle in accordance with claim4, 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 9. An introducer
needl e in accordance with claim1, 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. 10. An introducer needle in accordance with claim9,
wherein each wedge surface extends at an angle of about 15 degrees with
respect to the central axis. 11. An introducer needle in accordance with
claim11, wherein each wedge surface is planar. 12. An infusion set adapted
to deliver a donpoAnintwaAuesr pesgiel iy agrerdangeryith daimep, wherginrthe fivsly secand ashul a

housi ng; & 3 i t i hd; i ntroducer
tﬂlr&ﬁ% e?g&%@ﬂ&'gl?&ﬁ 3 aBJtiﬂt 1?%@@&3 W!hé}?éﬁgﬁ% fid ’cerﬁf}ge’lﬂ%? he T ntroducer

needl e exten roug east a portion o e cannu
needl e conpri §i ng: Aairdediier hesdle ip aecordancetvaith adajmat, wbereinzthe Gisst, second sl i d ti p
portion extendi fr SOl i 0 rii the solid, ti i.on
orpr 1 oi norE AN, £ 805l e BRARrRRI S Beredst P o fodars SR ESBR S
axi s; a pbtreaknttayaxit wedge surfaces extending fromthe solid body portion

and converging toward the co n insertion paint, each d surface
formng an i nger seggi"ﬁwdb\ﬁef Aecarf ‘aafeaeente v ‘gﬂ@ ﬁ’thrﬁl‘,“e":a\éEWg‘fg& spifRfeal ity of
cutting esgass diaf ige lthd RBgd 6TlaBHE S rogtSo Qbout BEdRELE ithUEdp s €Sthe Létfral UL Ti NQ
edges converging toward the common insertion point; wherein insertion of the
i ntroduceé®®needl e into the menbrane causes even cutting and separation of
the menbrane gpoundy ihiidhitt hQQAWGR heddrfaftSvithlctaim?) whideHSda@wde shffaggCCOr dance
with claim12, wherein the plurality of wedge surfaces conprises first,
second arsdtengs at@n weglgyel abavtf Ifcdsereeswithresnset tp thegentzahgxisecond wedge 9

11.  An introducer needle in accordance with claim 1, wherein each wedge surface is
planar.

12.  An infusion set adapted to deliver a composition directly below the skin
comprising:

a cannula housing;

a cannula extending from the cannula housing; and

an introducer needle extending through at least a portion of the cannula, the introducer
needle comprising:

a solid body portion having a central axis;

a solid tip portion extending from the solid body portion, the solid tip portion comprising:

a common insertion point that is coincident with the central 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.  An infusion 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



surfaces intersecting at a first intersection, the first and third wedge
surfaces intersecting at a second intersection, and the second and third
wedge surfaces intersecting at a third intersection. 14. An infusion set in
accordance with claim 13, wherein a first angle is forned between the first
and second wedge surfaces, a second angle is fornmed between the first and
third wedge surfaces, and a third angle is forned between the third and
first wedge surfaces. 15. An infusion set in accordance with claim 14,
wherein the plurality of cutting edges conprises a first cutting edge

| ocated at the first intersection, a second cutting edge |ocated at the
second i rbdpse tgrEstingH @ fasttﬂﬁprmtlemthq fiyst and furd wedge afages intsescetingagia

i nt ersect i in the
first, sesggﬁ "ﬁ%&eﬁﬁ? raga ang Sgg‘?rﬂéﬂ%%ﬁﬁég%\%s}%% ﬁfrﬁu elg":]lﬁe\géeagt{o% An

i nf usi on set il acAonnfmmesewntahccuﬂ@mwmplanm& evhareirhefinst angle, is femedhd and
third S S t he [ & of. about 5 bout
50 degr edsritT HTEEInd P BryRis BE o arSiohf B8 i Bhap et B8 FBLEnd it
accor danoeedgk tdifacd:saanm altRird whpte Biftrmiel ®etvieérsthe third@ad frsawedgesurfakes.cut t i ng edges
have a sl ope Qf abou 9 degrees respect,tq the central 19. An

i nfusi on set qﬁ acgﬂt’ HHERSSMR A7 aé’iCWHfEClaniq‘é’T refrythe p “f"%'ﬁy"fz‘é‘glﬁ‘ﬁd and
third cudbéOmpAaRs fia\éaiting 8dgRN6ated at tE fifsB MRseBiiond B Qdton® cHBRY &S IdcRed@boOUL
30 degrees with respect to the central axis 20. An infusion set in

accor dancaé”\fv‘nsﬁq‘?nél“é‘?"f'ﬁcﬁ‘zn angh thisd suiting pdgrdergisd at the #id iigreri@s8: at an angle in
the range of aRout a5 yiege eas £caBRL WiRCHROI S Shllil e HEEREGRGLR g Cont ral

axis. 21. An infusion set in accordance wth claim 2 wherei n each wedge
surface e@ngbﬂ@tsemhaanmm@t@yaﬂﬂ@gms 15 degrees with respect to the central

axis. 22. An 'ﬁfHﬁ ln?lﬁn %%Et 15%00%&%9%% @lh 1}44 1t6 W er%mq%el&rstt, gecgné yndttﬁ'?é

conprising a cannu cannula an ucer Needl e

ext endi ng:uttmgrmgdsaavmmman I:imumglagf atidBt 5 deprden fasbootB0sdepreeswile copadatoake W t h
claim 22 ang further conprising an adhesive pad connected to the cannul a
housi ng P8 &Hr i ng the cannul a housing to the skin of a user. 24. An

i nfusion set i18. acealisfasieesetin dtcatidicowith clawh €7, 64tRreadb i dgenduhd &erd | S

pl anar. 1091tt1ng edges have a slope of about 15 degrees with respect to the central axis.

19. An infusion set in accordance with claim 15, 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

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.  An infusion 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.  Aninfusion 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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