-1 LOWPROFI LE I NFUSI ON SET FIELD OF THE | NVENTI ON The present invention
rel ates generally to an infusion set, and nore particularly to a | ow
‘profile infusion set used for intermttent or continuous delivery of s

medi cation, such as insulin to a patient. BACKGROUND OF THE | NVENTI ON
Patients who receive intermttent or €¢nrtinuous doses of nedication, such
as insulin, via subcutaneous injection, often have an infusion set affixed
to their skin in a convenient |ocation. Keeping an infusion set fixed in

pl ace is discreet, and io reduces the need for repeatedly puncturing the
skin with a needl e, thereby LOWURRORJLE IMRISIDHISEIF i nfection as well as
reduci ng the formation of scar tissue. The infusion set typically includes
a housing supporting a tubular cannula with a renovabl e injection needle at
one end for penetrating the skin, and a septumat the other end for
receiving a needle attached to a supply tube from a nedici nal source, e.g.,
an insulin punp. i5 One well-known conventional infusion set is a "straight

set", in which the cannul a an&IELDPEEHE PWEHELEANe are inserted in an
orientatlon substantially normal to the skin. The straight set requires a

relatively short ipje Fe'sé’rﬁt nﬂﬁﬁﬂioﬁ,rel\éﬂ!sﬁ‘d'énbﬁallly%%nhﬁﬁ:bﬂh@@i iang rhére Sone
patients, and is relatively easy to insert through the skin. But, because

the canRatisulapy te Ajlewer ane nfeipreserused iRsgBter et tens op &oRKNUOHE daNFSY REI to t he

ski n,s t hghedtahonSdull aBssuIiR@o Hipatiemt , conspi cuous, and rel atively bul ky, and
furthernore, the cannula, rigidly attached to a bottom of the housing can

be subject to kinking and packGROUND OFNYE MevENKTIONN i nfusion set is a | ow
profile angled set, in which the cannul a and injection needl e are supported
{n the housing to Ee oriented a e wth res e t to the

ki e S The. housi ng. BRIk wRo grossrnfee e o cauiibus clitds baredolihn s much
nmor e di setceds inbain, t/hesdmﬁulsne@soﬁjethm sifteditgive anabfusidowev effixedecdese of the

angl ed | 5 |g%%onp\ﬁetmepnlf3% Iklﬂlrl]ggﬁ r‘r% Jgof n%gd})&%d iR, plac%q% Egr'e %(Adt he | onger

needl e |cu Forifnser ‘'S subject to
i nadwer t eattucesetie negd fer2repeatedly puncturing the skin wuth a needle, thereby reducmg

the risk of infection as well as reducing the formation of scar tissue. The infusion set
typically includes a housing supporting a tubular cannula with a removable injection
needle at one end for penetrating the skin, and a septum at the other end for receiving
a needle attached to a supply tube from a medicinal source, e.g., an insulin pump.

15 One well-known conventional infusion set is a “straight set”, in which the cannula and
injection needle are inserted in an orientation substantially normal to the skin. The
straight set requires a relatively short injection needle, which is less intimidating to
some patients, and is relatively easy to insert through the skin. But, because the
cannula and injection needle are supported to be oriented normal to the skin, the

20 housing must be upright, conspicuous, and relatively bulky, and furthermore, the
cannula, rigidly attached to a bottom of the housing can be subject to kinking and

occlusion.

Another known infusion set is a low profile angled set, in which the
cannula and injection needle are supported in the housing to be oriented at an acute
25 angle with respect to the skin. The housing of the low profile angled set is less bulky
and is much more discreet than the housing of the straight set. However, because of
the angled insertion, a much longer injection needle is required, and the longer needle

is more intimidating and more difficult to insert, and is subject to inadvertent bending.



Addi ti onal problens exist with both the conventional straight and angl ed
sets. For exanple, a relatively long portion of cannula tubing is left
exposed. A view of the injection site is often obscured. Adhesive nounting
pads used on the sets can be awkward ip-use, often prematurely contacting
t he skin, causing winkling of the s adhesive pad. Mreover, the needle or
the cannul a often touch non-sterile tissue or clothing prior to insertion,
whi ch increases the risk of infection. It is desirable, therefore, to

provi de a | ow profi Ag4iti&pasierh st Afth B8th thel doRvéntiodbPétkaightardigledneedl e,
which is easy to position and insert, is easy to connect to the nedical

sour ce, whitehFaroeample. HFlbMely lone pﬁ&tqne?ftcagmv? &yPing 1 IRB eXppEk idMeWi te, ro

is | ow angk tdb%@a%n sifd often \¥bs&lred. hﬁdﬁéﬁ“\f&ﬂn@ur‘lt&g‘%éﬁs&&b&@nfth@géﬂslcﬁkl ng and
occlusi on. SUVMARY OF THE | NVENTI ON Accor di ng éa the reseg invention is
bs?

di rect ed P@awkwpidiigysgnolen Prematurely ¢qriagtiog the s wripklingiaf ithg es one or
nore gf t‘étﬂwe%h@rﬁaaom&%v&am‘éecéemé drhﬁe chsndia BitératdtQﬂSw&FEﬂelﬁibSi&Qb@(bﬂ ages of
the related art. The featuresraﬂ]n avan gg 9 fge invention will be set
forth in PRABINGREQ R ipgestionyy 'f"BTanWSt trd A PAY wi || be apparent from
t he description, nvent

T
advant ages of the |H\}%ﬁ?’?'@ﬁle\mgtl‘efre%ée't{éﬁ?‘ﬂé’ﬂa ?oa‘%ﬂmgh acf’ﬁ'gadbvh*[snf%' Sgggar at us,
and the nwtth@dem‘twplyauhbrtmemglet %idhris'eami torposjt@ntanduihgart, s 28sypoicoheettout i n

the wittgn,desc tion an

dr awi ngs. k& ea{%&'%gviéo't'rﬁg’w \?grqf)%sng%t gqsewﬁ tﬁg éﬁ%ﬂtlsﬁew of Erﬂe %skg'?\gg%t i's
provi ded isviow land dingkeeit phret pamnlcrhdus¢arngulaAS i)rqtsd:ted)frooahnlsllha alndupsclngomorti on
i;s renovably attachable to a surface of a user's skin. A second or septum
housi ng portion is 25 pivotally attached to the cannul a housing portion,

pi votabl e between a first position above the cannula housing portion and
substantially normal to the stWRMARYOF THEINYENRIOMND a second position

al ongsi de the cannula housing portion and substantially parallel to the

skin surface. An el gngafirgly { RYredent #VRHLSN IsSdiRIcRd! e inRAWNNGt dhde! St end,

first and a second Internediate portions, and a second end. An Injection
needl e caRitigatepor abstaabiply abyisies @ne Qr MIsse of thershergommgs cpusediby theer medi at e

portign i fmRHGOR ddditauvehtages 8nthel ik sithg portion, and is oriented so
that the injection needle and the first end

The features and advantages of the invention will be set forth in the
description which follows, and in part will be apparent from the description, or may be
learned by practice of the invention. The advantages of the invention will be realized
and attained by the apparatus, and the method of practicing the invention, particularly

20 pointed out in the written description and claims below, as well as in the attached

drawings.

To achieve the advantages of the invention, an infusion set is provided
with a multiple-part housing. A first or cannula housing portion is removably
attachable to a surface of a user’s skin. A second or septum housing portion is

25 pivotally attached to the cannula housing portion, pivotable between a first position
above the cannula housing portion and substantially normal to the surface of the skin
and a second position alongside the cannula housing portion and substantially parallel
to the skin surface. An elongated tubular cannula is provided, having a first end, first
and a second intermediate portions, and a second end. An injection needle can be

30 removably mounted in the first end. The first intermediate portion is supported in the
cannula housing portion, and is oriented so that the injection needle and the first end

of the cannula penetrate the skin surface at an injection site in an orientation that is



of the cannula penetrate the skin surface at an injection site in an
orientation that is -3- substantially normal to the skin surface. A septum
“is inserted in the second end of the cannula, and the cannula second end,
cannul a second internediate portion and3the septumare supported in the
seépt um housi ng portion. In accordance with an aspect of the invention, a
cannul a guide or s mandrel is also provided in the cannul a housing portion,
whi ch inposes a turn in the cannula first internediate portion proximte

t he ski n substantially Fiermal tortheiskindguisfacexbApeptunt isdasdrnd ipfthe semodend ®f thind t hi s

turn prevszmrﬁni%d% Qghméeewnh'éah' Bshn@la &%bﬁw.ntmepa&%n%l gaded. In

accordance wt anot aspect of the invention, an adhesive 10 assenbl y is
provi ded &eptum @fﬁtséppwe%tﬁ‘ttﬂﬁéﬁﬁbﬁufﬂ heusingnPRIEAN-housi ng portion for adhering
t he cannul a housing portion to the skin. The adhesive asserrblé/ i ncl udes an
adhesi ve surface an¥ acqesgrsice patdlamepPresiedithg hvgntiehe® cifel 4deaH has a

centers PaankRN i9Mdo %P&ﬁd&qhtth@@&\nmﬁ@ﬂodshﬁ; mﬂsﬁ meﬂnrngosjeg a&md in that o two
or nore portions that are separately uentla ﬁ_frem)va e fromthe

adhesi ve BRI §'SF|'FtSEB'?ﬁ'€F§rR9é“% P'wxa"qter“?%'f"agﬁm is fyfa ig ﬂ‘%ﬁé’ﬁPlY(ﬂw the

adhesi ve flﬁéﬁcﬁﬁ@ﬂ3’9@@fdrﬁe§ncﬂttﬁlﬂﬁﬁnb%veh&&h@%ﬁﬁbﬂl@frbﬁuﬁlhﬁiﬁgW'btein@n and has
an aperture, and the eg; ection needl e and the first end of the cannul a pass

t hr ough t Ringhehand ardudg penet rate the user's skin. The first internediate
portion of the cannula is, protect |nS|d a_housi ng portion and
the injection site ? a%“l‘?fﬁ"&%d" "toﬁéerl‘?B% r?&;nfo'“f’?'bfﬂrﬁ ﬁaﬁggﬁ\gﬁt cont act
vm th the dssemity iskprﬁvndéd oh @inhéxngrior Aottopt afahe karemual hausishpatidn f@r oxi mat e t he
apertures el ds ctlon si,te fr n

2 ow ng_ eRaTeaeEnbiRRLRES Rrlel REHEE” RS RDRbe s o S bbatan i«
yet anot hedhesiyeentfagé antie@ papeebadkony. BPémiraply| bhe athesiye\pot dlas atceatEnnent

bet ween t Grtidh H@-Jleob'@jtiﬂﬂs,%%Hh??oﬁé}dofa%ﬁg%agﬂn%'uﬂ AU r@%oﬂg:r%tf?é} s

presel ect ter'inser vabl e needl'e an he cannul a
into the aseeﬁepgr@myrandmgnentlwyserppmhkh&gm thg adbegye/paced down to the second
position al ongside the cannula housing portion, this pivoting novenent wl|
not p| on the cafhatcerdanse wilhya BurdierPsRECE ARG ARYestioN; tecsinesivei ng or

renoval Ofsdefifbiy 88fEs base for the cannula housing portion, and has an aperture, and the
injection needle and the first end of the cannula pass through this aperture to
penetrate the user’s skin. The first intermediate portion of the cannula is protected
inside the cannula housing portion and the injection site is shielded by the housing
20 from inadvertent contact with the user’s skin or clothing. An optional annular shield
proximate the aperture shields the injection site from contamination, while still

allowing the user to view the infusion site from above.

In accordance with yet another aspect of the invention, the point of
pivotal attachment between the septum housing portion and the cannula housing
25 portion is preselected so that, after insertion of the removable needle and the cannula
into the user’s skin, when the septum housing is pivoted down to the second position
alongside the cannula housing portion, this pivoting movement will not pull on the

cannula, thereby avoiding inadvertent repositioning or removal of the cannula.

According to one aspect of the invention, an insertion needle assembly
30 is provided, and is removably attachable to the septum housing portion, for insertion
of the removable injection needle through the cannula and into the skin. Desirably,

the insertion needle assembly is configured so that when the injection needle is in



According to one aspect of the invention, an insertion needl e assenbly 30
is provided, and is renovably attachable to the septum housing portion, for
“insertion of the renovable injection needle through the cannula and into
the skin. Desirably, the insertion needle assenbly is configured so that
when the injection needle is in -4- place in the first end of the cannul a,
subcut aneous injection can be perfornmed with finger pressure, with a speed
of injection selected by the user. In accordance with still another aspect
of the i nvage iorthe firdiesd @f i eannufs evnlbquianegus ddediiongiandpeprartormad iwithpr ovi ded

f orSUPPOId g0 ol dae, AR JABH SF ediBh sbRBtedbyARd usbe InSerti on hand! e

portion ab e injection site prior to injection, allowing the user to

preposition the inf %Iaqeoras.‘t.cegﬁmeaﬁ laa(otn@rr&%@ehmh@ﬁnvreat.aﬂda QIIQENs%bFehe skin
surface at the injection site. The infusion set can be pre-packaged with the

di sposabl ensqrﬁg@smdsmogar\a@om's'ﬁ RECVdAC fPHFUPRCEURG theranBwla HougiRg PeFton he
shel f Wi t hgHéit the §Rsdinich ﬁé}md@@po@@ﬁ@m@d\emueth&m st@@ﬁnorl@ |hjécﬁ&9%fildﬂﬂ@QhW th

yet a further aspect of the invention, a nee hub enbly is provided,

and al so i4sef %WB?'S}O‘&EQ%'GF\‘&M"&@EQef‘ﬁé"\éB?J'PGW'H‘HG%F%@P%W"%H‘? skifhe needl e
hub assenyuyfataet tHianjeatioe sitd. ThOINARIRT ¢elican bB re-patkEYed avidPthieGisgoBatité | gn
the needle with the septum and aq%l ural i t%/ of ffotbOtﬁC%i ve ﬁui de rails

proxi mat e 'PEREtIOR guide hobiging portiany ready tadise TS AT RE SPEY MUEPPRERASING R Peheed! e
sticks. 1lhaskémbrdiby the useder stood that both the above general description

and the follow ng detailed description are exenplary and expl anatory, and
are intended to exphaccordamcepritingetpd asthef atpeet of tienvderitivneatieadle hihe

| uded t st f
FooTPanY AR B aph APk S R AR L 4 DGR RLRL BRE ©
speci f i catihemeedle udt asaembly ipcledend hyedie &f gerree@tfeﬂmmsnt g device trealigh0
| nvent | on. e, BREEfe REEAGRL BT, G T DRAVBNGS el ghiceSas bRRIRRESRECt | ve

vi ew of an 1ntusion set accor exenpl ary enbodi nent of
t he i nventnesfile pPretiegt the yssr fomi rgeeivingdradyedentoradiesticks-of al ong the |ine

2-2 Fig. 1, Fig. 3 is a top perspective view of the insertion set of Fig. 1
with t'he It is to be understood that both the above general description and the

following detailed description are exemplary and explanatory, and are intended to
explain the principles of the claimed invention. The accompanying drawings are
included to provide a further understanding of the invention and are incorporated and
constitute part of the specification, ilustrating presently preferred embodiments of the

20 invention.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a top perspective view of an infusion set in accordance with a
first exemplary embodiment of the invention;
25 Fig. 2 is a side cross-sectional view of along the line 2-2 Fig. 1;

Fig. 3 is a top perspective view of the insertion set of Fig. 1 with the

septum housing portion shown separated from the cannula housing portion;

Fig. 4 is an exploded view of the septum housing portion of the first

exemplary embodiment of the invention;



sept um housi ng portion shown separated fromthe cannul a housi ng portion;

Fi-rg. 4 is an expl oded view of the septum housing portion of the first

exenpl ary enbodi nent of the invention; -5- Fig. 5 is a side cross-sectional

view of the inserted insertion set showbng subcutaneous insertion of the

cannula and a kink-free bend in the cannula; Fig. 6 is a perspective view of

an exenplary insertion needle assenbly useable wth the insertion set of

Fig. 1, s Fig. 7 is a top perspective view of the exenplary insertion needle

assenbly of Fig. 6 &ig &dhedideocrosmesazkiengl|viaw of thieursestedgasertibn FetgshowingFi g. 8

is a side - ' i ' ' waFlg. 91is a
sﬁ’%&ﬁgne%ﬁg Hs%ﬂ%[nhé/f' tﬁgvcgll\n@.[fg a%«? & ﬁk'{gkhﬁ%g b@ndhf?\ Rk g:aallz%la ;

front elevaiion view o e asse wth a nee cover attached

thereto; 10 Fig. 10Fh§6ﬁsggﬁp§pe9§&e§ﬂ@ﬁt&f\éﬁe‘%ﬂ a%irﬁgﬁioﬁﬁ-ﬁe%ml%s%bleig- /
t e r

depicting arns of insertion needl e assenbly hol ding side portions of

t he adhesiugeablewyithrtbie insgpion seh€kfi@glporti ons fol ded back to expose adhesive
in the center section of the adhesive pad; Fig. 11 is a front perspective

view of the inserti 6i9-Adealter RSSERBIP VigW of thepsxgmplaryjingertionneadisct i ve cover

in place QY&mBIYGf iigs 6latlaeRed 1@l &xEMPRYy Irflisish staF#ig. 1;FIG 12 is a top
perspective view of an insertion guide housing supporting the insertion

needl e assenbly of FigGs i§a shle@rods3sdctioRal Vidhealhgthdlind B8 iagsgmhl y shown in
FIG 12; FIG 14 is a top perspective view, simlar to FIG 12, show ng the

20 infusion inserti ey. 966 aGfontiefevatiomtieaadiene bssehibty bMEQr T wath aeedice
assenbly; and i top perspective view, simlar to FIG 14, show ng

FIG 15.is a.
dgpressi oﬁov%fat'iaﬁée‘i:)ﬁ?é‘?tf’ion needl e assenbly. Fig. 16 is a bottom
perspective view of _an_exenpl a needl e hub SS I able with the
i nfusin set of Fi g.F'gl;ISQ%E’TI'@TO(\E]].E }g_eﬁp?és%wg er&)oaﬁ'gﬁ%gbm%“%g?ﬁgégldeephc B9assenbl y
of Fig. l@rmbofithetiosdrion needlv absemidy haldivgdsideopertiens of theiadhesed pad akd g. 1,

the sept U%B@}@cﬁﬂg%%%&%r}oﬁ%h Q)gc\l B expose adhesive in the center section of the

adhesive pad;

Fig. 11 is a front perspective view of the insertion needle assembly of

15 Fig. 6 with a protective cover in place over the insertion needie ready for disposal;

FIG. 12 is a top perspective view of an insertion guide housing

supporting the insertion needle assembly of FIG. 6;
FIG. 13 is a side view of the assembly shown in FIG. 12;

FIG. 14 is a top perspective view, similar to FIG. 12, showing the

20 infusion insertion set of Fig. 1 attached to the insertion needle assembly; and

FIG 15 is a top perspective view, similar to FIG. 14, showing depression

of the insertion needle assembly.

Fig. 16 is a bottom perspective view of an exemplary needie hub

assembly useable with the infusion set of Fig. 1;

25 Fig. 17 is a top view of the needle hub assembly of Fig. 16 about to be
removably attached to the infusion set of Fig. 1, the septum housing portion being in

the second position relative to the cannula housing portion;

Fig. 18 is a top perspective view, similar to Fig. 17, showing attachment

of the needle hub assembly to the infusion set of Fig. 1;



the second position relative to the cannula housing portion; Fig. 18 is a
top perspective view, simlar to Fig. 17, showing attachnment of the needle
hub assenbly to the infusion set of Fig6 1, -6- Fig. 19 is a side
cross-sectional view, simlar to Fig. 5, illustrating the needle hub
assenbly attached to the infusion set of Fig. 1; and Fig. 20 is a top
perspective view, simlar to Fig. 18, show ng the conpl ete tube extending

fromthe needl e hub_assenbly to fitting for attach t 5 an_ext ernal
i nfusi on punp. DETAR9ER? D%Séﬁeﬁf?sﬁ\?eéionﬂ?lﬁ'ew\?m}ﬁréﬂl A- Ehﬂﬁ’@ﬁaf'ﬂ%”]enventl on

i s illusthaédd hab@ssianisly iab@dhdietoaths ivusibn sef efrfagicie ando speci fic enbodi nent s,
the invention is not intended to be limted to the details i o shown. Rather,

vari ous nodificati ofig. mays beomaeiepédmvélvmvwdetraildrstoﬁg hispshdveing tlepe and range

of equival ent o] arting_f he,l nventi.on.
Ref o1 ngctbpRigune Sadadtid Tioflfie HepAZHupERar bl 39 oIkl I ansPiREh &
enbodismenan ektarha ipiuserfummvent i on i s shown. As broadl y enbodi ed herein,
infusion set 10 includes a multiple-part housing, including first or
cannul a housing portion 12 is and second or septum housing portion 16

pi votably attached thereto. Cannula housing 12 includes base surface 13
configured to provide a OEARILEDRESERISHON A elHE INYENJEPN 10. Cannul a housi ng

portion 12 is renovably attachable to the skin surface 14 of a user via

adhesi ve assembly 5%y, ﬁﬁevﬁvéﬁféﬁ@lllﬁségteh%n@@%?@rhﬁ‘eg Hefeiff thtkeferert@
housi ng base surface 13 1o renovably adhere cannul a housi ngw portion 12 to

skin surf s eperific qrakadimppts, thedRuentiss ig agiittrnged o pa limitgd Lo db¢ dekdiladhesi ve
pad 5@, Woh&kn.i Rath%QV\ﬂfrféds Iﬂ’(dd‘ﬂ‘l’cah@n%bﬁ%@ﬁﬁ&e |thé h@taa_kwnhb\ytha scepaRpl e

paper backi n% ud s.a central portion 55

and two sf¥ pﬂfleﬂPUﬁ'f“??"f tpﬁﬁ@f'ms g%l’(‘i'tt’i‘ﬁg%%qa 10 e INVERUPNt o separatel y

renovabl e paper bac 0 ons adhesi ve assenbly 52
will be described i Ee%grlngg B’e’t:'a? 11 Sewgtfsﬁ%{‘fsteéa.% th '?@rf;rﬁﬁﬁ‘egboé?rﬁ to Figs. 2-4,
adhesi ve aswetiphent o2 tiasreaentapedritionas Shovdef iAadtoadhhembbdied bgreid, onfupiassage of
di stal engetllgo %clu%gggur}u?ltl%% pa'?"Ph uns'?nugl, ?r(cllfo‘?ﬁd ﬁr%?ol’ annula housing portion 12

15 and second or septum housing portion 16 pivotably attached thereto. Cannula

housing 12 includes base surface 13 configured to provide a stable base for insertion
set 10.

Cannula housing portion 12 is removably attachable to the skin surface

14 of a user via adhesive assembly 52. Adhesive assembly 52 is attached to cannula

20 housing base surface 13 to removably adhere cannula housing portion 12 to skin
surface 14. Desirably, adhesive assembly 52 includes sticky adhesive pad 54, which is
covered prior to attachment to the skin by a removable paper backing 56. As shown
in Fig. 10, pad 54 includes a central portion 55 and two side portions 57. Paper
backing 56 includes at least two separately removable paper backing portions 58 and

25 59. Use of adhesive assembly 52 will be described in more detail hereinafter.
Referring again to Figs. 2-4, adhesive assembly 52 has an aperture 61 defined
therethrough for passage of distal end 19 of cannula 18. An annular seal 62 is
provided in cannula housing portion 12 proximate aperture 61 to seal aperture 61, and
shield the interior of cannula housing portion 12 and the injection site from

30 contamination. Alternatively, annular seal 62 may be omitted and the diameter of the
proximate aperture 61 through cannula housing 12 may be made just slightly larger

than the outer diameter of cannula 19.



provi ded in cannul a housing portion 12 proximate aperture 61 to seal
aperture 61, and shield the interior of cannula housing portion 12 and the
“injection site from30 contam nation. Alternatively, annular seal 62 may be
omtted and the dianeter of the proxinete aperture 61 through cannul a
housing 12 may be made just slightly larger than the outer dianeter of
cannul a 19. 7- Septum housing portion 16 includes a series of collinear
bores 22, 24, 26, and 28, of increasing dianeters. Bore 22 has the small est
di amet er and ext endsSeptumrhogsihgpagian Enclfles asenren ¢footinegr bores i28n24.6 to
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ol e S e end
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receive f%rrglza t8Bord 86 BbR Z3inYatn BxtARSIASLrE B! igdRe 2§%R%ﬁ§%’tﬂé“erﬁ1 bore 24
and a cylindrical portion that extends into bore 22. Cannula 18 has a
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ferrule 23y bo%@@@k@c&&g@i@mdac@v@ fepfuld 23 € Feuiand Haaranapateaspdriionli stal end

19. As seen in Fig. 2, t um housi ng.porti.on 1% connected to
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PFUSI ng |t0cr£atsl @ﬂro&&naleaammlt;haﬂ& s(éeﬁdgl‘ﬂbit?(lzheﬂ to rm@lq/tmﬁnaadjotetﬁdn @frfadele 23. o
uori nat e ro e e e ane ma e

e 1 om canrust 1§ neBis R are SRahe KSmifiEhin AlubRn HAr AR Pt o

cannulia 18witls septaschdusinaqeepbn a6 kcemetdd e aansaathoosmgneedloeu 12) chamilai t at e

i nsertion of 15 dij t | 19 .of ca nula 18 t h the ,user' |n surface
G and T nidbelind g sRiendE hrodeD tort B M Bina barR Y80 coRRu IF actiglly i o1 L
Bore 26 i smadmbdi madieal-grade ﬁoemneee<$etﬂyl®eairomgerel @&EPpTaflon® s eotyunetBane,

therein. th'%Qr 5O LY fﬁOgE Q%Quu "r’eoﬁ\aﬁ%aihﬂggsglgfékg i’?ﬁgﬁoggdé‘ﬂah'r@éu?ﬁ# o

rect angul ar, any ot I'tabl e shape. 32 1S press
the |ike |qamubolr8elszsaeﬂéozocerpétaa9mos@;i¢ inseaden needierte fadlitalt wpertiongf 32 has a

through bojigaPdnd 99 B?Eamnhlao?é &ﬁ’gt‘?gzrpfhe Behsekth@uRhicd IPahd o sobRiaiBogd seals

bet ween stop ri n\%g and ferrule prevent entry of contam nants into
cannul a 18issHewe\RepeatbehinsHrige dft dinge 5'§s§bge of a needle or the like. The
invention is not limted to the s‘%gmflc configuration of the cannul a 18,

ferrule 23, septum FPrard iscypiguretytodsceiye selt-pealing elaskameric opkup 30

therein. Septum 30 may a round shape as shown, but may be elliptical, rectangular,
or any other suitable shape. A stop ring 32 is press fit or the like into bore 28 to

20 retain septum 30 in bore 26. Stop ring 32 has a through bore 31 to permit passage of
a needle or the like. Septum 30 seals between stop ring 32 and ferrule 23 to prevent
entry of contaminants into cannula 18, however, septum 30 allows passage of a
needle or the like. The invention is not limited to the specific configuration of the
cannula 18, ferrule 23, septum 30 and stop ring 32 illustrated herein. Other

25 configurations of supporting cannula 18 extending from septum housing portion 16

may also be used.

Septum housing portion 16 includes vertical alignment grooves 36 and
38 defined in the sides thereof, and a pair of depending legs 39 and 40. Each of the
depending legs 39 and 40, includes a respective aperture 42 and 44. Apertures 42
30 and 44 are sized to snap-fit over corresponding pins 35, 37, respectively, projecting
from cannula housing portion 12. Engagement of pins 35, 37 and apertures 42, 44
defines a hinged connection for pivotal movement of septum housing portion 16

relative to cannula housing portion 12. Alternately, pins can be provided on septum



25 configurations of supporting cannula 18 extendi ng from septum housi ng
portion 16 may al so be used. Septum housing portion 16 includes verti cal

al i gnnent grooves 36 and 38 defined in the sides thereof, and a pair of
dependi ng |l egs 39 and 40. Each of the -d&epending | egs 39 and 40, includes a
respective aperture 42 and 44. Apertures 42 30 and 44 are sized to snap-fit
over corresponding pins 35, 37, respectively, projecting from cannul a
housi ng portion 12. Engagenent of pins 35, 37 and apertures 42, 44 defines
a hi nged donsiegtpiodiort b6 withwotr@bparslirenanertupds inephowia housing gop@nt 1HnOter
relative t ' ded on
septum 8- ﬁous&ﬂah&ahﬁlEha%%gp§%*8ﬂ5%532€h%§?ﬁ89§B%F?ﬁ?gimﬁ% égnnu . ousi ng
portion l12nayeleebe utibres of pivotal nounting of septum housing 16 relatlve
to cannul a housing portion 12 nay also be utilized. Septum housing portion
16 is configured to SsPien hausing pedpacts issorfigusattn BivRbYEh mespset toi on 12

bet wveen a Ghhdih h%%u%;'p%ﬂ:&ﬁlﬁb&%eh% firsOfositionadibhdwanA Fiys. $AANLROSI tion as
shown 1n Fig first position, the axis of septum housing portion
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straight insertion. After insertion o 8,.. septum housi ortion
16 is pi vanddhesby nanbstansially ngrmide ts"'(?r?“ﬁ\fﬁé‘? & tt‘hécﬁﬁ?t‘s’ ao?"@%'ﬁt'ﬁ?ﬁ'ﬁ?fgm ng
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posi tion, ertion set 10 a | ow ative to kin surface
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calculatio en septun1hou5|ng ortron ative to
cannulia hdaéhehgarqu hewsinpportieadgun shel s2coad pesitiorer pul | ed nor pushed I n
this way, cannula 18 will not be 20 repositioned with respect to skin
surface 14, and wi | ITh§drisefipivatR) atieeheit baiveerseRiimdiousing portion 16 and

cannula housing portion 12 is selected according to a geometrical calculation, such
that when septum housing portion 16 pivots relative to cannula housing portion 12,
cannula 18 is neither pulled nor pushed. In this way, cannula 18 will not be

20 repositioned with respect to skin surface 14, and will not be inadvertently pulled out of
the skin when septum housing portion 16 is pivoted. A geometric calculation of a
pivot offset for an axis of rotation by vertical cannula 18 (cannula 18 is vertical when

{ the septum housing portion 16 is in the first position), is shown below:



t he skin when septum housing portion 16 is pivoted. A geonetric calculation
of a pivot offset for an axis of rotation by vertical cannula 18 (cannul a
18 is vertical when the septum housing portion 16 is in the first
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G OF VERTICAL CANNULA

To further protect cannula 18, cannula housing portion 12 further
includes a cannula guide or curved mandrel 46, positioned to support an intermediate
5 portion of cannula 18 proximate skin surface 14. Cannula guide 46 provides an
arcuate path for cannula 18. As septum housing portion 16 is pivoted to the second
position, cannula guide 46 supports the intermediate portion of cannula 18 along a
gradual curve. The arcuate path is approximately a fraction of a 90° bend, with a
radius in the range of approximately 1-4 mm and desirably about 2.25 mm. This

10 slight curve prevents kinking of cannula 18.



01 / 0 R CLOF VERTI CAL CANNULA To further protect cannula 18, cannul a
housi ng portion 12 further includes a cannula guide or curved nmandrel 46,
positioned to support an internediate s portion of cannula 18 proxinate
skin surface 14. Cannul a guide 46 provi s an arcuate path for cannula 18.
AS septum housing portion 16 is pivoted to the second position, cannula
gui de 46 supports the internediate portion of cannula 18 along a gradual
curve. The arcuate path is approximately a fraction of a 90 bend, with a
radi us in the range Vofioupinsestiondeedles tan bengnaendbbicioserses) 9"9%11%“92 25 mm
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19 as sho tiron between 1 nsertion need eptum 30
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| ock mechani sm can be provided if de3|re de rails 72 and alignnment
gui de& 36 ouggannula distal end 19 as shown in Fig. 8. Friction between insertion needle 60 and

septum 30 and/or cannula 18 is generally high enough to hold insertion needle

assembly 70 to insertion set 10 without an additional locking mechanism. A lock

mechanism can be provided if desired. Guide rails 72 and alignment guides 36, 38

prevent insertion needle assembly 70 from rotating relative to septum housing portion

20 16.

Referring to Fig. 9, infusion set 10 may be supplied prepackaged with
insertion needle assembly 70 attached thereto. To protect users and maintain the
[ sterility of the prepackaged assembly, cover 73 may be positioned over needle 60 and
‘ attached to insertion needle assembly 70. Cover 73 includes extension brackets 75
25 configured to removably engage extension arms 76 extending from the sides of
insertion needle assembly housing 74. The extension brackets 75 also act to fold up
side portions 57 of attachment assembly 52, thereby reducing the shipping size of the

prepackaged assembly and protecting attachment assembly 52.

To prepare infusion set 10 for use, cover 73 is removed from insertion
30 needle assembly 70, thereby exposing cannula 18 and insertion needle 60. Upon
removal of cover 73, extension arms 76 of insertion needle assembly 70 continue to
maintain the side portions 57 of the adhesive pad 54 from drooping down as shown in

Fig. 10. Prior to insertion, the two halves 58, 59 of backing paper 56 are folded away



prevent insertion needle assenbly 70 fromrotating relative to septum
housi ng portion 20 16. Referring to Fig. 9, infusion set 10 may be supplied
" prepackaged with insertion needle assenbly 70 attached thereto. To protect
users and maintain the sterility of theE prepackaged assenbly, cover 73 may
beé positioned over needle 60 and attached to insertion needl e assenbly 70.
Cover 73 includes extension brackets 75 25 configured to renovably engage
extension arns 76 extending fromthe sides of insertion needle assenbly
housi ng 74&ronmTbenterxpartion 31 dedbésivespabShlsexpst thepadhssiyesprface.dBagking i ons 57
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conti rfue Pﬁvmﬁ%intaln the side portions 57 of the adhesive pad 54 from

dr oopi ng down as shown in  Fi 10. Prior insertion, the t hal ves 58,
59 of backing paper 86"%1’%'"?‘8%888‘3%&\%3? usey ! Oprsd?ﬁeété‘?ﬂ Q‘Fed:')%?ﬁe\gﬁ"‘% of

adhesi ve padsihd 74an @XpBSAd While @dﬁﬁﬁig\b?fo&Udefs&CtEWItBaﬁé(bﬂ@r hpameSeﬁtﬁnf emai ns
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pressed stral ght down user 10 again he user's ski'n to thereby
i nsert |n§é¢ﬂﬁ©ﬁeﬁ§@ﬁﬁéawﬂlaﬁﬁeﬁeéﬂﬁ¢t@mﬁ“qgﬁﬂgOnbdhhﬁraﬁﬁgﬂ?hwéhghﬂskln

surface 14 é&igﬂngghgngghbqgn§ym§;@p&hquy normal to the skin surface 14.
The force reqU|red to insert needle 60 1s generally less than 0.5 pounds,

and needl e 60 desir alkdieied is W%%Ft%@@mhﬂ&é?mtéﬂ%rﬁ& 55 W$ higesRl padf sN@Rfkacts
pressure, sWntsrcjr}an 14SpS(lac?edpc?rLorllsn%a roF é)f?dn54 (aalrengpp(flgg tt(; (s)llqlnesgrfgge _%rp gy lf‘)ﬁlelll;\g
the halves 58, 59 of backing paper 56 parallel to skin surface 14 while pressing side
portions 57 against skin surface 14. Needle 60 is removed by drawing insertion
needle assembly 70 away from insertion set 10. Cover 73 can then be positioned over
20 needle 60, as illustrated in Fig. 11, for disposal of insertion needle assembly 70. To
maintain cover 73 on insertion needle assembly 70, protrusions 77 (shown in
Figs. 8-15) extending from insertion needle assembly housing 74 engage notches 78
( in cover 73 (shown in Fig. 11). Once needle 60 is removed, the user pivots septum
housing portion 16 down to the second position, and locks it in place as shown in Fig.
25 5. By engaging 45 into 47, as explained above, curved mandrel 46 prevents kinking
of cannula 18. Insertion set 10 is ready for connection to a needle hub assembly 90

as will be described hereinafter.

To assist in the insertion process, disposable insertion guide housing
110, as illustrated in Figs. 12-15, may be utilized with insertion needle assembly 70.
30 Insertion guide housing 110 has a generally U-shaped configuration with opposed legs
114 extending downwardly from top surface 112. Each leg 114 terminates in a

contact foot 116. Insertion guide housing 110 is configured such that top surface 112



15 Needle 60 is inserted until center portion 55 of adhesive pad 54 contacts
skin surface 14. Side portions 57 of pad 54 are applied to skin surface 54
by pulling the halves 58, 59 of backing paper 56 parallel to skin surface
14 while pressing side portions 57 agalést skin surface 14. Needle 60 is
renoved by drawing insertion needle assenbly 70 away frominsertion set 10.
Cover 73 can then be positioned over 20 needle 60, as illustrated in Fig.

11, for disposal of insertion needle assenbly 70. To nmmintain cover 73 on
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(shown in Fig. 11). Once needle I's renoveéd, the user pivots septum
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rface lilfustmatedniadigs. dR2owel-Iecti onal shape that generally conpl enents the

shape of insertion needle assenbly housing 74 s such that the preassenbl ed
insertion set 10 andnsentiet guida hauwiag d 18H9e gpngralhpoperssiderols vhickipgrmd, may

be DOS't'@BSQofHEQRkQﬁﬁﬁkb@PSQHh@%h@ﬁ“§b£ﬂ$4%§beﬁﬁ&ﬂimﬁpé%ﬁdtbQﬁéUdeS a pair
of opposed notches 119 configured to receive ;5 er projections 79 extending

from t he CABRH? heHsIAR eartiondliomhpile adhesiiepnad begng dheerdiontheski®r t i on
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112, as i 0o shown.i 12 and 13. The assenbly nmay be preassenbl ed and

ready for a3$ Oﬁg'"PWrﬁgt?ated in Figs. 12 and 13.

To operate the system, the user picks up the insertion guide housing

110 with one hand using the opposed finger grasp sides 115. As supplied, insertion
needle 60 extends through cannula 18, with adhesive pad side portions 57 tucked

20 under the arms 76 of the insertion needle assembly 70, similar to that shown in Figs.
9 and 10. The user removes needle cover 73 and folds back both portions 58 and 59
of backing paper 56 to expose central portion 55 of pad 54, as shown in Fig. 14,
Backing paper portions 58 and 59 may be folded up along the finger grasp sides 115
and held out of the way by the user. The user presses feet 116 of insertion guide

25 housing 110 against the skin at the injection site. The user then pushes downward on
the top of housing 74 of insertion needle assembly 70 with a light finger force of about
0.1-0.5 Ibf. Projections 79 flex and insertion needle assembly 70 pushes needle 60
along with insertion set 10 downward toward skin surface 14. Needle 60 is inserted
through the skin surface 14 and cannula distal end 19 moves through aperture 61 to

30 penetrate the skin surface 14 subcutaneously in an orientation substantially normal to
skin surface 14. Needle penetration of the skin with finger pressure typically is less
painful than spring-loaded needle penetration. The user then pulls away the folded

backing paper 56 on each side, applying the side portions of the adhesive pad to the



I nsertion guide housing 110 has generally open sides 113 which permt flaps
of the backing paper 56 on adhesive pad 54 to be folded up parallel to the

~ cannul a housing portion bottom whil e adhesive pad 54 is being adhered to the
skin, is while the cannul a housing portidn 12 is nounted in the insertion
gui de housing 110, as shown in Fig. 18. To operate the system the user

pi cks up the insertion guide housing 110 with one hand using the opposed
finger grasp sides 115. As supplied, insertion needle 60 extends through
cannul a 18kinwiitHeut diniekling ppdd4siThe uger theamemeves ingdeeidn a0iderpasingHd Oar ns 76

of the ingasilRRidHeldRe ?ﬂ%gﬁmﬂj Yo fi8m étép?ﬂurlﬁ'fouglﬁgtpgﬁﬁons{@"meﬂeﬂy Figs. 9 and

10. The user renobves nee cover 73 and both portions 58 and 59
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needl e assenbly 70 wwth a light finger force of about 0.1-0.5 Ibf.
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side, appl, t.he si jons of the adhesive pad to the 13 skin w thout
wrinkling p &39%8 l}aq[f%é’gﬁgggﬂien removes insertion guide housing 110 and
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grooves 36 and 38 in the sides of septum housing 16. Needle 96 projects between
guide rails 100 below an upper surface of housing 92 such that needle 96 is
substantially enclosed therein and the user is protected from inadvertent needle sticks
20 when needle hub assembly 90 is disconnected from septum housing portion 16.
Sliding of guide rails 100 into respective grooves 36 and 38 guides needle 96 through
stop ring 32 and septum 30 such that needle 96 terminates in ferrule 23 as shown in
( Fig. 19.

To retain needle hub assembly 90 in engagement with septum housing
25 portion 16, resilient band 97 extends between flexible arms 94 and 95 and is
configured to flex over and be retained by a retaining bump 27 on septum housing
portion 16 as shown in Fig. 18. Retaining bump 27 desirably has a ramped profile
when viewed from the side (see Fig. 2) such that resilient band 99 slides freely over
retaining bump 27 as needle housing assembly 90 is connected to septum housing
30 portion 16. Resilient band 99 may make an audible click to give the user positive
acknowledgment that needle hub assembly 90 and septum housing portion 16 are
locked together. To remove needle hub assembly 90, arms 94 and 95 are squeezed

together such that resilient band 99 flexes upward to a central height greater than the



above or any other suitable manner, insertion set 10 is ready for connection
te an infusion source, for exanple, an infusion punp, through a needle hub
~assenbly. Aio first exenplary enbodi nent of a needle hub assenbly 90
useable with insertion set 10 is illusta4ated in Figs. 16-20. Needl e hub
assenbly 90 is configured to be renovably attached to insertion set 10.
Needl e hub assenbly 90 includes a substantially flat housing 92, resilient
band 97, flexible arns 94 and 95, and needle 96. Needl e hub assenbly 90 is
al so i:lnC:‘ ufdi@lit giiietginingi Btﬁnpmﬁ).dmbeiadiuagsaémmlg 9 ib emr)ffwsép?mm Iﬁtfugh@usi Ing 92,
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user is pP 8 Cﬁg? gffqg bgmgfgaandt\)/eeSfoé/nqednogleoiipg%??g{féce%gﬁ\?ﬁéﬁgr?té’g%sgérﬂ%'g%g’ssenbl y
90 i s sdi seotseptuedhéusing papivarhbhQibenasspobti¢somag @lso L@ utiized. of guide rails
100 into respective grooves 36 and 38 gui des needle 96 through stop ring 32
and septum 30 such flexiblebe| 28 igetiached ivaneedlei 96 drd prgjectpBomsa saswndioh  Fi g.
19. To repabdle REEEsseditt) c,@ssmm'qe &4 éxeerﬁ:rw?&a?w%_mwa&tm@oumehm' 49 25
portion 16, resilient band 97 extends between flexible arnms 94 and 95 and is
conf i gur e@Ntigsulingunyy, &F te Al aperopsipkd FEAI 99, sUdhaasa Higidithagyviieh 630 Bept um
housi ng  pERddcRY thbarPsxteMaMAfldior-pGmp 1fot SRBWA) BF BSbtReNPeditindadufabl y has a
ranped profile when viewed fromthe sjide (see '59 2) such that resilient

b(,and 99 sOpgetion o dhe medication geufice syppliss Asdiciney “@eﬁéug'?rﬂﬁg'hg%f‘é‘r'ﬁol y 90
i's connecbetndahERiGhUEhRAEIIBNG delivétahk opmedizineReghé iveat band 99 may make an
audible click to give the user positive acknow edgnent that needl e hub
assenbly 90 and septuwililteusipagerft@d these skifledliethd ac kiest viatiges hedificditorisenove
needl e hub _assenbly 90, ar 94 and. 95 are ueezed . together. such that

est |+ ent SBANA S s e g S Ra FEF o R BFERR iph B HRAE e 14-
hei ght of deparéingifrogn thengpir®/or ddepel bethelibveadisamihys,3Be ipseseht thveftiorofoveespt um
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conpl enenc@iys, Endddeigeguivalents.



not ches (not shown) can be provided on opposing surfaces of needl e hub
assenbly 90 s and septum housing portion 16. O her assenblies may al so be
utilized. Flexible tube 98 is attached to needle 96 and projects froma rear
end of ' needl e hub assenbly 90. Tube 98 can extend directly to a medication
source, such as an insulin punp, or to an appropriate fitting 99, such as a
Luer fitting, which can be connected to an external infusion punp (not
shown) or another nedicine source. io Operation of the medication source
suppl i es medi ci ne t hrough tube 98, thrdd&ﬁ needl e 96 and through cannula 18
to deliver the of medicine to the user. It will be apparent to those skilled
in the art that various nodifications and variations can be nmade in the

i nfusion set of the present invention, without departing fromthe spirit or
scope of thqlgmm%ntion. Thus, the present invention covers is nodification
and variations of the invention, provided they fall within the scope of the
clainms, and their equilval esrt mfusichset Q0AlcMBpdsidg: An i nfusion set (10)
conprising: 2 a cannula housing portion (12) having a base surface (13); 3 a
sept um housi ng porti of @62 beusipoderics Be) pauinst abasg suffesecéd to said 4

cannul a housi ng portion, said septumh i n rtion hayin n_ axi s, and
being 5 plvot abl & bet AEEHUR TUFER PEBEPLSrARRER &7 he ByPRugHacteg 1 sai

subst ant i al | sanpép peveiigcrirten, tseid sepwiai tbusmgeogionfravieg and@xis anddeind posi ti on
wher ei n sai thidgthisle betwabP & it ipbatiby whéreR daf axisOis substaHtdIPpSBerdidliacE; 8 _
characteri zed, Iy that v a cannulﬁﬁ%iBé i S su%ﬁfrted |€ aqd EXtquZ fromsaid
sept um ho‘fusisr?(jJ 358 SIEIF 28 2 LR Y RRTSA MeE R BIhSFUPHE YUY PPGHTARd from

t he base surdaitlasesurfdtet hat ii said cannula is substantially parallel to

said axis when said se tun1housin% portion is 12 in the first position; and
13 sai d skptum housi n§'3¥FET6A 1T ®3hj votal |y attached to said cannul a 14
housi ng a sel ected_pi } t.her i . i Nt is

sel ect edaio that is %?%/Aé@?angl%?)g%ugp%édéétaﬂﬁeﬁ%ﬁgﬁ&ﬂB%EEF%H%%%%Pve to

sai d caniul BPHHRTs HHEUHLEd gRsyula housing portion and from the base surface, such that

1 said cannula is substantially parallel to said axis when said septum housing portion is
12 in the first position; and

13 said septum housing portion is pivotally attached to said cannula

14 housing at a selected pivot point and further wherein the pivot point is selected so that
15 pivoting of said septum housing portion relative to said cannula housing does not

16 affect the position of that portion of the cannuta below the base surface.

17 2. The infusion set according to claim 1, in which the pivot point is
13 selected so that pivoting of said septum housing portion relative to said cannula
19 housing portion neither pulls nor pushes said cannula.

20 3. The infusion set according to claim 1 or 2 in which the selected
21 pivot point is offset from the axis in a first position of the septum housing portion.

22 4, The infusion set according to claim 2 or 3 in which the pivot point
23 is selected by geometrical formula.

24 5. The infusion set according to claim 4 in which the geometrical
25 formula is xy=R(1-n/4) where y is the distance from said axis in a first position of the

26  septum housing portion and R is radius of curvature of the cannula.



16 affect the position of that portion of the cannula bel ow the base
surface. 17 2. The infusion set according to claim1, in which the pivot
point is 18 selected so that pivoting of said septum housing portion
relative to said cannula is housing portion neither pulls nor pushes said
cannula. 20 3. The infusion set according to claim1l or 2 in which the
selected 21 pivot point is offset fromthe axis in a first position of the
sept um housi ng portion. 22 4. The |nfu5|8n set according to claim2 or 3 In
whi ch the pivot point 23 is selected bﬂ geonetrical forrmula. 24 5. The

I nfusi on set according to claim4 in which the geonetrical zs fornula is
Xx=R(1-n/4) where x is the distance fromsaid axis in a first position of the
26 septum housing portion and R is radius of curvature of the cannula. 16-
6. The infusion set o0b. anyTHericrgeh B& of bay aaewémge&mns\auheiemaauawbm@a housi ng

portion i ncliigRa BacAR T Bedlc gnnu SN0 B) LGS SSHRROL borBoP BN Of

said 3 cannula an arcua sept ousing portion is in
the second ZFaﬂ@}éFtal%ﬁ an preugtepathp %ﬂ%ﬂ'\d septurp howsiyg mrée"eel'weaea?% wher ei n
sai d arcuat epggi@ibh. 2 conprises at |least a fraction of a 90 turn. i 8. The
| nfusi on set of any preceding claimwherein a septumis 2 positioned in said

sept um housing portion to fRakhs oﬁ‘?&cﬂf‘én;ﬁﬂfe@éd‘rﬁ; Elﬂﬁﬁﬁéﬁelﬁ%gﬂ%&xate shth The
i nfusion set of a receding claimfurt conprising an adhesi ve
assenbl y ’(52‘3°”‘£f'§%5y§‘72?5f6fr§5t?‘15‘ PASL° &Pf ace; sai d adhesive asserrbl y 3
conprises an adhesive pad (54) and a renovabl e backing (56); and further
wherein Y portions of. saithedefgiipmeetaf ensegeedingelyiny whrseialsl sepfurmih sai d

adhesi ve padpositidnedlin@aidiiepiinPRous@l poftiodltaiséal 3 nvbdie @pehis@tdkarti@niye pad
defines an 2 aperture (61) therein for passage of said cannula (18)

therethrough. i 11. The i ”fﬂé%f%oé?(ft o‘?fanfbu%kéH r%)clxm'?frupch& &mpﬁsuﬁ&'aﬁu' a

housi ng portion 2 includes an annu sea sal d cannula (18)

adj acent %ai3fhepivs p3pRblvd3) atfached t°‘Fﬁ6’ Base E%%a&ﬁ sald adiiesive @Fs5EPYo any
pr ecedi ng cl@mprifes dnhathe@ve parp(Si4s ambja eemavablertiatiomg (E&@dérel fagbemitieyeih 70)

i ncl udi ng, anydritsiRlok 5Q8 bBEGH He RERPIRY ¥emovable from said adhesive pad.

1 10. The infusion set of claim 9 wherein said adhesive pad defines an
2 aperture (61) therein for passage of said cannula (18) therethrough.

| 11. The infusion set of claim 10 wherein said cannula housing portion
2 includes an annular seal (62) about said cannula (18) adjacent said aperture (61). '

| 12. The infusion set according to any preceding claim further

2 comprising an insertion needle assembly (70) including an insertion needle assembly
3 housing (74) and a needle supported thereby, wherein said insertion needle assembly
4 housing is configured to engage the septum housing portion with said needle (60)

s  axially aligned with said cannula such that said needle is removably positionable

6 through said cannula.

1 13. The infusion set of claim 12 wherein said infusion set (11) further
2 comprises an adhesive assembly including an adhesive pad and a backing material,

3 said insertion needle assembly further comprising an arm (76) for holding a portion of
4  the backing material during insertion.

I 14, The infusion set of claim 12 or 13 wherein the insertion needle
2 assembly includes at least one guide rail (72) adjacent the needle and configured to
3 slidably engage a corresponding groove (36, 38) in said septum housing portion.



3 housing (74) and a needl e supported thereby, wherein said insertion needle
assenbly 4 housing is configured to engage the septum housing portion with
said needle (60) s axially aligned with said cannula such that said needle
is renmovably positionable 6 through said cannula. 1 13. The infusion set of
claim12 wherein said infusion set (11) further 2 conprises an adhesive
assenbl y including an adhesi ve pad and a backing material, 3 said insertion
needl e assenbly further conprising an a[g}(76) for holding a portion of 4

t he backing material during insertion. i 14. The infusion set of claim12 or
13 wherein the insertion needle 2 assenbly includes at |east one guide rai
(72) adjacent the needle and configured to 3 slidably engage a
correspondi ng groove (36, 38) in said septum housing portion. 17- i 15. The
i nfusion set of claimib2, ITBeaifusleh detivt hi@m D IPlor 34 Mgrtisar cdmphisied &n on gui de

h i 10 WA aToR - ' j [War? 3 (112
and & pai i of=FEuh Bfig puuSRTRAT) ety IULFLhAILofife R adhel B SRS 12
opening 4 ({48) A& 9irPAl o4 'e98 k1 14 WERNIHY thrnet P g PR AEfACS haMine RD QPEMANY

confi gur ati o118 hadhgl asonfiestionavhicheee pensepsearbéntern@lcinAguratiorl 6. saithe

i nfusion set irﬂEﬁt@L%bgﬂlégss‘é’ﬂ\%fﬂd}gﬁua.e insertion needle 2 assenbly housing

i ncludes fl exible projections configured to engage the insertion 3
gui de housi ng adj acent_ t he ening to )port the ipfusion set in a position
for 4 insértion. 1 17.16TheT}?'Ef’lr}‘éﬁ"ghs%8%58"&0“&‘6?%&'%@3 n3etigrQeedf ng cl ai m
further 2:2corgeembiyipuaingémitiides fetiblapsaediioys (790 ronfigumedablepgadet tae rasbitient 0 sai d

sept um hoysi ggide RolMd 4R thePBRAG tARIpBok BhinfiRIShGRE Afa pRARALA ON; and
wherein said needl e hub 4 assenbly includes an infusion needle (96)

posi ti onaBl e"RFt'AMn the cannula; and further 5 wherein the needl e hub
assenbly includes at |east one guide rail (100) adjacent the 6 infusion
needl e and confi gured Yo siThaiysionesey aererdnactorany Ppensdinaglagn desther (36, 38) in
7 sai d sept ugarigrisHigdg ngsaNd hubassembly (90) removably attachable to said septum housing

3 portion and connectable to a source of medication; and wherein said needle hub

4 assembly includes an infusion needle (96) positionable within the cannula; and further

s wherein the needle hub assembly includes at least one guide rail (100) adjacent the

6 infusion needle and configured to slidably engage a corresponding groove (36, 38) in

7  said septum housing portion.





