ANMVS- 174US PATENT  LOW PROFI LE | NFUSI ON SET FI ELD OF THE | NVENTI ON The
present ANM@N740% rel ates generally to an infusion _set, and nore PATENT
particularly to a low profile infusion set used for intermttent or
continuous delivery of s nedication, such as insulin to a patient.
BACKGROUND OF THE | NVENTI ON Patients-who receive intermttent or continuous
‘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 place is discreet, and io reduces the need
for repeatedly puncturing t HOVWRRAFIELINFUSKEMETER, t hereby reducing 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
renmovabl e 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 nedicinal source, nsul i EP is One well-known
conventional infusion set |S'§EU§PF§ﬁ5HPV§@F N'in which the cannul a and
injection needle are inserted in an orientation substantially normal to the
skin. The straighhe $;eetsenequénitem related @érievﬁlyytosifndhtusidhj%Ctdrﬂﬁnﬂ&edl e, which
is less i atlve nsert
thr ough PR BT N PauE I SF et RelmtiPle b set FalpuR 2Bty &7 of o
suppor t eckdiatioe, suchastieshlindp mglatieot-t he skin, the 20 housi ng nust be upri ght,
conspi cuous, and relatively bulky, and furthernore, the cannula, rigidly
attached to a bottom of tHHBAGKEROUNP ORAHBENYEMTION: t o ki nki ng and

occl usion. Anot her known infusion set is a |low profile angled set, in which

the cannula and pojiggt WAB (B f‘é?ﬂ! tér%l%‘%hﬁr%du@ dBEé‘s &QHﬁ idh®_De

oriented at an acute 25 an ect to the s ou5|ng of the
| ow pr ofSHfleaginguliny vsaefuqcytqneggs wmcreyn n kpvgaphntustoe gt atfixed to thedn t he

housi ngsa.fn ih REcoRlEReNbcatRh: KERPRY &, inRBRASERRId intfifceabalserbet ANt i On, a
much Iong injection needle is required, and the | gnger needl'e is nore

i nti'%i d& q%ﬁs neggfar EﬁPFPieém RUNCHITNQLBE skingyth @ §‘e§‘i'JE'] té‘@febf/de?j‘l‘%'lﬂ/er t ent
bendi ng thA\NBBoflinfddon ds 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 tional problens exist with both the conventional straight and angl ed
sets. Fopny@sayue, 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 to 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
provide a low profile, conpact infusion set wth a relatively short needle,
which is easy to padditiomi prdtierh$18REL with BolABY cbAveRIdBASICtraidht drldcangr@i cal
source, which does r]not O?Scum t he Iﬁ,ati gnt' s .view of t%e inJFecti on site, 10
i s | ow affis-dfcp@mple. mielatyelrag perion el sanule fubing 151l £xBosedoft WEWKi ng and
occl usi 06 the TAMAIRIRYsitdFs BHEN lobbdokEd . Chd Hesb@rdownging, paddeeispd e & sétecemt i on i s
directed to gn iqf usion. set th el mt'éa%%e%eorkisu%stsanti al ll'ﬁ og%/ﬁ ates one or
more of PhEVENFIRIHENYEELAGIEEEY ©REtnd the 3K EUSIHNG KG9 OLtRFant ages of
t he rel addiesaetpad TiMpré@at utheeadig adhe ndragisoftdn toueh innpatdrilobissvel dr be set
forth in (ol i gh ' t wll be apparent from
clatri'l?ng [Sjr?dsrccg "Hr)r%l{/t?ﬁ]éwlﬁhnh%ég%%e r@l?gf in@ec@%ﬁ.

t he descripti‘on, or ear ne y practice the invention. The

advantages of the jRyglid.BR, YHelﬁéfoRa‘? té%?é\ﬁd%eﬂlovﬁ&féﬁ?elt,k%asg 6Pf¥.si,toh%e@ppar atus,

and the nethod of practicing the i1nvention, particularly poi nted out in
the writ with ageagivelyishert neadiechichds ersYdR, Poaisionand ingert, fs ¢asy tacennraskd

dr awl Ngsgo the Mcdit LurB Rl abésAgRtobREurk IRe pARIRE Vil oftheliRebdPteSet 1S
provided wth a nmultiple-part housi ngl. A first or cannul a housing portion
i's r¥novigdewy and disseashAnd ipgvhichstiercaprulads profrcked omykinkingyand o6 SN sept um
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 rf i and a second position

al ongsi de the cannul a housi n%ﬂf%&tgfgﬁtrghgﬁ\éﬁg‘?pgntl ally parallel to the
skin surface. An elongated tubular cannula is provided, having a first end,
first and a seconstcordimglyyatie presepbmiventing is dirdctad $e eonnfugind setrhak nj ect i on

needl e Caflidifesit JUBERNARYoBTRIE Bk bAmbREorthE Shorftinindd)Eaifskl B} chdl ef medi at e
portion is supported In the cannula housing portion, and I's oriented so
t hat 15t helimiiptitsiand disadypetageriofithe relpfeskarend  of the cannul a penetrate the

skin surface at an i ng' ection site in an orientation that is
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 paraliel
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



ANMS- 174US 3- substantially normal to the skin surface. A septumis inserted
in the sqgaead,qpd of the_ cannula, and the cannula second end, cannul a
second internediate portion and the septumare supported in the septum
housi ng portion. In accordance with an aspect of the invention, a cannula
guide or s mandrel is also provided i +he cannula housing portion, which
fnposes a turn in the cannula first internmediate portion proximate the skin
surface. This turn is desirably a fraction of a 900 turn, and this turn
prevents the cannula from kinking or being pinched and occluded. In

accor darsuestantisillyangatiatto gepkat swfackhe depuentid bBertahinatibestorsl erddoofasenbl y i s

provi ded_on an_exterior bottom of, the cannul a.housi por ionVJ r adhering
t he canncﬁpau'ﬁoﬁ%‘i(#ﬁ ?BPF'?OSSC?":)Q ?rﬁjé Cgrlkrfu(ril? Seﬁﬁ’ggérgﬁrens‘ @gtea?sosé%f’ ﬁ}?cl udes an
adhesi veeptunh acesuppdrtad paper sephgkihngsingesitioabl y, t he adhesi ve pad has a

center portion and side portions, and the paper backing is split into two
or nore portions tlhaccordarceswinpmpspest ahtdhedevandinni akhnynulageidalore fromt he

adhesi ve, padel i ,s)t/)rbra\ﬁﬁ&f RARE 2althdil nBuditld bORIonaRRRRimBbsds"PrdrfiNPHe! ON. L e

3
adhesi ve assenbly ‘defines a base for the cannu ousing portion, and has
an aper tq@paula fingl intgemedinfepartion PrdTpe tha gkiperfpee.sThis tyrngs desimbbamnul a pass

t hrough gtditisn 3§ 1904 k@rnt Bnd RAE AlrhaHreydnbetHéS@Nhndla KM kinklR dridefilq | Nt er medi at e
portion of the cannula is protected inside the cannula housing portion and

t he i nj SiRShsd agdiosclpdedsyi e| ded by the housing 20 frominadvertent contact
with the user's skin or .clothing. An optional annular shield proximate the
aperture shiel ds tREFHIREVGH 'i“ftéerf?sgﬁ?tcogﬁ%'%mvﬁ%?’brﬁ" ?ﬂi‘?f'éesti |

al | o nagstdrabiysEeproviiedi odvari aerid hogioomnolSthe&ahndahabsing pottiongécor dance wit h

yet another .aspect of the invention, the point of . pivotal atfachpent

bet ween The SEBraruadtig S sPtioshun Kk rdadleav oty 36 & Fron i s

pr esel ecidbdsig@ s, andfa paper hadsng.oResifablh¢he athrsiviel pdriesd enterd t he cannul a
into th ; i L QG i ' - second
posi t 1 o VLA AL BothRE frkd e IRBLL A, BBl 1Rl o M bt wi |1
not pul lareseparetelycantheaentialyrrempvalie f@rnipe adhasive Padt repositi oni ng or
renoval of the cannul a. Accordi n(}g to one asPect_ of the invention, an

i nséftion needl e ég§§q¢ﬁ5¢§pce with a further aspect of the invention, the adhesive

assembly defines a base for the cannula housing portion, and has an aperture, and the
injection neéedle 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



30 is provided, and is renovably attachable to the septum housing portion,
for inseimen74065 the renovabl e injection needle through the cannula and
into the skin. Desirably, the insertion needle assenbly is configured so
that when the injection needle is in ANV5S-174US -4- place in the first end
of the cannul a, subcutaneous injectiomg-can be performed with finger
pressure, with a speed of injection selected by the user. In accordance with
still another aspect of the invention, a disposable insertion guide housing
portion is provided for supporting the cannula housing portion 5 and the
i nsert i @radedndhefigdkhd 0ntra=b@nautahamm1aembbs)mjesi:bs cph ibelpetforrhéd afthi on,
all owi ng. t he user to. %POSItt he |nfu§50thet generally perpendlcular to
SI

and aboké'gfﬁgregfk'fr:ﬁ wgﬁraf £88d° "NS5e 'On fl & The infusion set can be
pr e- packaged w t IE%ﬁ q‘?{ﬁrPc%%ﬂouf‘nun %@giﬁ’%r;dsp&t%‘ﬂ'uﬁ’eem@&:ﬁb(%nng cﬁgﬁoshe usready to

use, right off the's 0 be asse er. 10 In
accor daneseriipn guigethoasifg poiton iapyiteddér suppoitingethe icannula hnesiad eotiioh

assefbl anlig er%\éhgm%n%gedp@%.éﬁa Svd (ETHRBNOh ﬁiet@rrdaqblrge&%nt, BB AN Nous! ng

portion € nee asserrb I ncl udes need enetrate e septum
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i nadvertent needle sticks. 1s It be un erstoogwt hat both the above

gener al BREEUIN gying Housied pagions oA H@e Jahbef doe galtwitheytaieeding tebenpl ary
and explagsahBley by aR€lugdre i ntended to explain the principles of the clained
i nvention. The acconpanying drawings are included to provide a further
undes st andi ng of thacdondaitkivith pc farber aspetipafrthe adveation, £oastié huth € part of
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2-2 Fi perspecti've view o rtion set of Fig. 1
wth t hé‘ee@'é;w @fﬁtﬁ@dﬂbﬁ‘ mlger mmur@w\gmmdsgﬁ%{ﬁa@é@eﬁt'@kﬁ t he cannul a housi ng

orti on,
P 15 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, illustrating 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 cannuia housing portion;

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

exemplary embodiment of the invention;



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

“exenpl ary_enbodi nent of the invention; ANVS-174US 5- Fig. 5 is a side
_Cross-s K‘M‘%ﬁ%ﬂ“ﬁn ew of-the inserted insertion set-showi ng subcutaneous
insertion of the cannula and a kink-free bend in the cannula; Fig. 6 is a
perspective view of an exenplary insegtion needl e assenbly useable with the
.insertion set of Fig. 1; s Fig. 7 is a top perspective view of the exenplary
insertion needle assenbly of Fig. 6 attached to the exenplary infusion set
of Fig. 1; Fig. 8 is a side cross-sectional view along the line 8-8 in Fig.
7, Fig. 9 is a frpnt vat i V] f e Eig. iLth a needle
cover attached thg'P'e? gé gis%ter—c?%s gfg%rga' z\i{epl r%ﬁﬁ ggrgrglg%cég S”le\r/tjéoq’vsle}av?/wg‘?”nf;he
assenbl yulmlitariegus hsdesipinaif ity cammulesart a kink-freesteandi iotheveattivda;assenbl y hol di ng
side portions of the adhesive pad and paper backing portions fol ded back to
expose adhesi ve i figt hds e @atseectivectiewafl ot exereplagidnserfioe npedle apsegnblyl is a
front PRESBRENIN Eheind¥Rh Sghgf,'ti?sgrti on needl e assenbly of is Fig. 6 with a
protective cover in place over the insertion needle ready for disposal;

FIGs 12 is a top g .rsm@stwﬁergb&«v@fwewbﬂtﬂé@kémpmnguk@k@i_ohwga'@g supporting
the insertion needﬁ,e assenb ;{ of FI S a side view of the
I

G 6, FIG 13
assenbl §°§ ofi 19 £ aftaqhed tpjtpe exgmplary infusipnsel b8 e view, similar to
FIG 12, showi ng Lhe .20 infusion insertion ser qf Fg tattached to the
i nsertion needl e H9s8ibf JUCHAPSEHEE AT VEW AP, r\SeV?pde tPvE-View, simlar to

FI G 14, show ng depgession _of the . insefrtion dl,e. assenbly. Fig. 16 is a
bott om perspecti v%%' ew’ orf)naﬁle\é?(téorrr‘p '%vfy??%hgeaciﬁsgﬂﬁﬁbd%%:’?a%%?ﬁ rlfggllgbl e wth

t he i nf oieonttadiedathefdtg. 1; 25 Fig. 17 is a top view of the needl e hub
assenbly of Fig. 16 about to be renovably attached to the infusion set of
Figte 1, the septuhlighdss affopoperspastiveviey ofthe psremdy ohldgpodepicmg rel ative to

the canguh@, AU SHkiRPheddMassembly holding side portions of the adhesive pad and
paper backing portions folded back to 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 needle 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 needle 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;



Fig. 18 is a top perspective view, simlar to Fig. 17, show ng attachnent

of the L?wngp assenbly to the infusion set of Fig. 1; ANMS-174US -6-

Fig. 19" 1s™a side cross-sectional view, simlar to-Firg. 5, illustrating the
needl e hub assenbly attached to the infusion set of Fig. 1; and Fig. 20 is a
top perspective view, simlar to Fig.g18, showng the conplete tube
extending fromthe needl e hub assenbly to a fitting for attachnent to s an
external infusion punp. DETAILED DESCRI PTI ON OF THE | NVENTI ON Al t hough t he
invention is illustrated and described herein with reference to specific

enbodi nents, the {gvedtd 98ideerdtQlsetiidNCRM, 5ithike td Fiyl EefubRadiPfrdetails in
shown. Rather, various nodifications nay be nmade in"the detail's wwthin the

e
scope aReedie Aubassmblyaitogheddedhainfusien e4taf fig- 4n@ i t hout departing fromthe
invention. Referring_to Figs. 1-5 infusion set 10 that is a first exenplary
enbodi nent of theMBr é3&n? LGB RRSFRGCHME VEWs REHIRT 0E19h A BatAinHSdi ed her ei n,

i nf usi otomplete tliBe ieRtdnditRSirém bk heg@li@ hplbéseRthis tg fittingclob ditaghrhertab Or

cannul a_housing portion 12 is and second or septum housing portion 16

pi v3t abf'y € V?%gﬂﬁﬂgPﬂngPb. Cannul a housing 12 includes base surface 13
configured to provide a stable base for insertion set 10. Cannul a housi ng
portion 12 is renovably attachable to the skin surface 14 of a user via

adhesi ve assenbly 52. é@?@ﬁ%gﬁgéggﬁggggO§a+k§NqEﬁ d to cannula 20

housi ng base surface 1 here cannul a housing portion 12 to
skin surface 14. Desirably, adhesive assenb%¥ 52 includes sticky adhesive
pad 54, which is Akrughdhe prvetion i ilvsteatechand dessribaé heeimwish referasepvabl e

paper bafkidic 2thbodimsiteVhe ihventibS is AdtintdAdedth bdIkMitee o hechithifal portion 55
and two side portions 57. Paper backln%?§6_|ncludes at | east two separately

r envabfRPVEh pRIthEa VRMAYS B'BF‘FFBV@‘SHBE‘\&H%I e i the gletaifsy withidBe Seorsdn| y 52
W | | berdhge@rf eh@dalentsreinRe datnas AndenRoutafepaitting fReh elid inkgntagai n to Figs. 2-4,
adhesi ve assenbly 52 has an aperture 61 defined therethrough for passage of
distal end 19 of Refmningaolfigs. AnS anfudioarses t@khaiis a firstpxemiptheg | n cannul a

housi ng, ARLGiH2Me SAHR FELITR R eAREE sWhBwil Abradly ARSI Ferlih, iftlidon
set 10 includes a muitiple-part housing, including first or cannula 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.



shield the interior of cannula housing portion 12 and the injection site
‘from 30 conta atlon Al ternatively, annular seal 62 may be omtted and the
.dianetef“8$5€ﬁé proxi mate aperture 61 through cannul-a housing 12 may be
made just slightly larger than the outer dianeter of cannula 19. ANMVS-174US
-. -7 Septum housing portion 16 inclydes a series of collinear bores 22,

24, 26, and 28, of increasing dianeters. Bore 22 has the smallest dianeter
and extends froma forward end of septum housing portion 16 to bore 24.
Bore 24 tapers from bore 24 to bore 26. Bore 26 in turn extends to bore 28.

Bor e 28 extends t bl 30kiio BhrishacSRALYR ALY cBAREL AR, a0 has e

wi dest di aneter. ort ured‘to receive
ferrul e 223angaBr of ieszasiha@ainfttalﬁSer&;me garhek dhe S@@iﬁﬁsbﬂtaedftermrw tderds24 and a

cyl i ndr 'f%ll aFfQMa'r&)@n& %ﬁ%&ﬁ%%mb%ﬂ:&pi§to2€ore %”%Hr@ ZJ@apg@ﬂoﬁ* pr oxi nal

end 20 that is sealingly attached cylindrical portion o errule 23.

Cannul a bpg gk tehere #ut Bee %df‘é”?‘ze’%&?ﬁﬂstt@r‘%’f‘hé@ -e8ofen2giextends e ppd As seen

in FHg. oztnel&awmmoﬁemg;%nmﬂm NEhdRAstth® Widelt §iaARES ashré Q4GRBNIpSIBRUS] NG
portion 12, cannula _distal end 19 extends t hr ough cannul a housi ng portion

12. CanfiParers? fEsonggyRedite ’e%"&efeﬂf’ ekt UG A2 4as PItaRa PR RPEEP et hyl ene
propyl e&epﬁd?EB)mTaeBér@m(«andcu cylinldyitdl @oR@dgrethat butencrsamt&)eorame ctarrmmaam/

sui tabl e nmater xpl ai ne tal erel a 18 is

S ea’t Delaushrma el 20 A s Pedionl S el B ok Ponh o (ERIE Ban of 1%

di stal eadnd@ 13 extemdsldua of Soikeh2 Darghtelriménatisein’ chtslkenm Bur Aaiseenlida Fap@,i nt o

subcut anegus t ue 15 e [ ore 26 is
t |Jnsn% i & F( ﬁ!\ %P n%%&% ﬁgcgrﬁﬁﬁ"a ﬂiodsu( oertg q2 3 P

conf gu Y vadde F pqt 0 iy

recelve ast oner i Rereih. Septum 30
may a r cligtal mdameasn@wwmwnmay\obsnelpbrtmm 1:2a| Canmeds a&gaﬂne&bly isor any

ot her S%éq%béf%ém@a%ra& ﬁ&gn\a&éwh;ﬁ%né arowy%aé éfcépt) ﬁv‘noa@sr Lagﬁrekﬂm bore 28

to 20 retaln septum’3 ore hr ou bore 31 to
permt MSM@Wad%frﬁMYes%ﬁableH'@aqef'R AM@!H@QS'@ @@&I@t@bh%éﬁf@bop ring

32 and fc8hRib Q83§s&9d wgeeeplta rééVabIOhs&rBiDh ABLAIARS Facilitdte ifsimidH & 18,
however, septum 30 assage of a, needle or  the |ike. The invention is

not '1 i midistel a9 thef ‘?BBH*PfIISPthé |tBEI”é‘E ok IbPUare 14 aadrnicasubsutapgeys | e 23,

sept um 3Qs@nds Beayath iskig sadfatd has(satmg. ferein. Qther 25 configurations of
supporting cannula 18 extending from septum housing portion 16
Bore 26 is configured to receive self-sealing elastomeric septum 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



may al so be used. Septum housing portion 16 includes vertical alignnment
'groovesAgﬁﬁgngﬁx%S defined in the sides thereof, and a pair of depending
.legs 39 A ach ofi the depending |egs 39 andi 40, includes a respective
aperture 42 and 44. Apertures 42 30 and 44 are sized to snap-fit over
correspondi ng pins 35, 37, respectivegy, projecting from cannula housing
-portion 12. Engagenent of pins 35, 37 and apertures 42, 44 defines a hinged
connection for pivotal novenent of septum housing portion 16 relative to
cannul a housing portion 12. Alternately, pins can be provi ded on septum AN
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rel ati véorms of @ivaidlanpigntyiangf sepium bﬁusl@ 1¢regjativeste CB@”W@MOPQ'QG pogigst 1dn housi ng
portionpdd dis 600fiiip4r ed to pivot with respect to s cannula housing portion
12 between a first position as shown in Figs. 1 and 2 and a second position
as shown in Fig. Sepluh h&sidd &’hoﬁqslni t&mgur:efa&oew& vath .fe@pédm housi ng

portion 16 extends substanti a endi.cul ar, to cannul a using portion
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14. As Lo Fi f X [ 45 extend
from caﬁﬁgmsh@ﬁ’giﬁga’ﬁ’ﬁf'?. o’n%fé&gm%hgmg p((:)f)t‘n?‘] iGblsg)d\k)tell{z)d:tB {h% o (ﬁd | at chi ng
depress position #hesnthegxisehseplush hgusheg porAn 16 i @Jns@m-aywammhmmg portion

16 in pkaGsce’ £1. 3t @ sekshd &sﬁthﬁ. ﬁ%@ﬂl&'n%eh%'%?&ﬂdé%% fow}oé@ bRl g second
position. The point of pivotal attachnment between septum housin portion 16

and cafkDIsHTREuEF nGs sBYWD BhFigs § andid) 2peieaf Bexdlle dﬁtﬁlyne gras ge i cal

cal cul atmma@u%mOﬁh@tpM&n@eaa dre BaiiglhiRa thhdte ARthliBtdRingdeprésloaki ve to
cannul a hou5|n ortio cannula 18 | nei ther pull ed nor pushed. In
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sur fsacetd the @ndulai Hdusimgtpobtori NAadvibetseadrddypasitioned out of the skin when
sept um housi ng portion 16 is pivoted. A geonetric calculation of a
The point of pivotal attachment between septum housing 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:



pivot offset for an axis of rotation by vertical cannula 18 (cannula 18 is
verticalwgefp5 *Ee septum housing portion 16 is in the first position), is
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To further protect cannula 18, cannula housing portion 12 further
includes a cannula guide or curved mandret 46, positioned to support an intermediate
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

slight curve prevents kinking of cannula 18.



To further protect cannula 18, cannul a housing portion 12 further includes
a CannU|ﬂ"%Fig§ﬁ§ curved mandrel 46, positioned to support an internediate
S portlo f ula 18 proxi mate skin surface 14. Cannul a gui de 46 provides
an arcuate path for cannula 18. As septum housing portion 16 is pivoted to
the second position, cannula guide 4@ supports the internediate portion of
cannula 18 along a gradual curve. The arcuate path is approximately a
fraction of a 900 bend, with a radius in the range of approximately 1-4 mm
and desirably about 2.25 nm This 10 slight curve prevents kinking of

cannul a 18. ANMS- @%ﬁ&é .AQemA/@hb@dtés ESEE ﬂénmaﬂﬁeﬁée%d%%@? themovabl'y
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passes Btrﬁ(i@ltlgii% ﬁﬁ@r’i‘Hb@suﬂ@?l%r@éﬂnﬁ%@%%@ut@ll&iw inRdJedRalsighhfewn in Fig. 8.
Friction between insertion needl e 60 and septum 30 and/or cannula 18 is

gener al PPONEYROeffbey e IRt c?ePWé‘éP?‘t‘%'Pﬂ H%@'BT‘ d6- Jatesamiop beyveed 94iderti on set
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prepac k?&qgm\%(} g'nd/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



insertion needl e assenbly 70 attached thereto. To protect users and maintain
the sterility of the prepackaged assenbly, cover 73 nmay be positioned over
needl e 88Mz Hylﬁitached‘to i nsertion needl e assenbly=70. Cover 73 includes
extension brackets 75 25 configured to renovably engage extension arnms 76
extending fromthe sides of inserthg needl e assenbly housing 74. The
extensi on brackets 75 also act to fol side portions 57 of attachnent
assenbly 52, thereby reducing the shlpplng size of the prepackaged assenbly
and protecting attachnent assenbly 52. To prepare infusion set 10 for use,
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t he ;adhgsjiMg. surface. Backing paper 56 remains attached to side portions 57
of pad 54 which remain retained by extension arns 76. This allows a wide
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art. s devices. To insert
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speed of insertion being controll by the user. is Needle 60 is inserted

until cesedef fertiesbeiag 6‘?"%&'%@”@9 B#- 54 contacts skin surface 14. Side
Do o7 Pl O B ARBAE ol ek o 55 e o B Bbls "2 v
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 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 quide 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



portions 57 against skin surface 14. Needle 60 is renoved by draw ng
‘insertion needle assenbly 70 away frominsertion set 10. Cover 73 can then
be posi tNfivel’Wer 20 needle 60, as illustrated in-Fig. 11, for disposal of
insertion needle assenbly 70. To maintain cover 73 on insertion needle
assenbly 70, protrusions 77 (shown Lq__jgs. 8- 15) extending frominsertion
.needl e assenbly housing 74 engage notches 78 in cover 73 (shown in Fig.

11). Once needle 60 is renoved, the user pivots septum housing portion 16
down to the second position, and locks it in place as shown in Fig. 25 5. By
engagi n into
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needl e A@ggé‘%ﬂ M%x({ ?\gla}éﬁ 1grms 76 to retain insertion needle assenbly 70
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Figs. 12 and 13. The assenbly be preassenbl e r ead éo or use as
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as shown in Fig. 18.

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



15 whil e the cannul a housing portion 12 is nmounted in the insertion guide

" housi ng &&%,,7 shown in Fig. 18. To operate the system the user picks up
.the i ns8M*oh de housing 110 with one hand using t he opposed fi nger
grasp sides 115. As supplied, insertion needle 60 extends through cannul a
18, with adhesive pad side portions_ﬁEAIUCked 20 under the arns 76 of the
-insertion needle assenbly 70, simlar to that shown in Figs. 9 and 10. The
user renoves needl e cover 73 and fol ds back both portions 58 and 59 of
backing paper 56 to expose central portion 55 of pad 54, as shown in Fig.
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di scarded. Once iMNegdl¢ ﬁb’?\ aﬁnqbgpé“‘ﬂﬂiﬁstq BbePnyaly Hat ’t%’e%g % one of the

manner SrestileAl Bardy 9B,rf}éx€tildﬂel‘m§ ghtaablos, smhnesdle DOS arebmemus)e:tssérﬁbliysaor eady for
connecti,on.t

oot e, et cbuBhgny® ot 8% BRenaaaigto.d T sl R Rub e R iR alp *"
assenbl Qeﬂmeusmalsheanm 9%h GuigemrdilsorDsa@e cblfigured to align with and slide into
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



is illustrated in Figs. 16-20. Needle hub assenbly 90 is configured to be

“r enovabl attached to insertion set 10. Needle hub assenbly 90 includes a
.substanﬁ¥§§r§p¥th housing 92, resilient band 97, flexible arms 94 and 95,
and- needl e 96. Needl e hub assenbly 90 is also includes guide rails 100
extending along a I ower surface of hqysing 92, inward of flexible arms 94
-and 95. Guide rails 100 are configured to align with and slide into grooves
36 and 38 in the sides of septum housing 16. Needl e 96 projects between
guide rails 100 bel ow an upper surface of housing 92 such that needle 96 is

substanti.ally encl.osed t ejl,n and the user_.is protected, fromi.nadvertent
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assenbl yotgles (mok pbeyyBriaRtbepromidse gn PRPPRING FYERceD Sf peadie hub agsembdsPPi ent band

97 ext efdlpsdpRbMaRIIsigPortd 16" Bont4sadHibIRa rAa\alks be @Blifdured to flex over
and be retained by a'retaining bunp 27 on septum housing portion 16 as

shown in Fig. 18.FBabritib89shiaRacheddesietdblop dhasrajet@TRAA aesH éddor When
viewed fromthe sid ésge th 2% such that resili %nt ‘band 99 sljdes freely
over r%?%‘%i‘%a?ﬁ?ﬁ%' 902 Juhe af ican fFEeaf Hyeabs o Mpdsation SUERHeUERASt 0 sept um
housi ngathspd pump, d6to dResppropridte biatnty 99, suay asak@eafittigdivbich ahitek to gi ve
the user positive aEknoM,{ |gad%merbt t{1%1't ngeﬁl&%g&gs&eﬂlg 90Cand septum
housi ngc (S'Ffliegr!io £8 “ArE"? "BEREG R (%De ReroY FmovE feedr'e® Rt “Gssenbl y 90,
arme 940perdtidn obthe mediedtimdsouragaippiies madininethtougk sulbd 8)tthbrasgh reé@dlel exes
upwar d ' : 3 US -14- height of

retaini %gaﬁﬁpﬁ%@ﬁt?\@éﬂé ﬁggggiggg%{\«;\ﬂs%aﬁg%gﬁ@d&%ff of septum housi ng
portion 16, ther efyy,ifi BERBHHGNDEEHOSe Hndd Mthe SRLWat 3o sdinidariers of

engagi ng and Jocklng assenblies may al so be used. For exanple, a set of
conpl endit ¥ariptioas 53" BAdadedh dhpinfysic sKIpbiRe PreasttiRvitieni wkown opposi ng
sur f acegeRbineRIMEhBWBIrAR DS 888PeYof e MvanGors ePhusNROpreEEE iRdtibARoIGs O her
assenblies may al so be utiljzed. Fl exibl edteHbte y9§a"i s attached to needl e 96

andlSpr Oinggi{iga %?ﬁ%vqr@élronéﬂ therinvention, provi he within the scope of the

claims, and their equivalents.



needl e hub assenbly 90. Tube 98 can extend directly to a nedication source,

such as %iﬂ‘ﬁtgal n punp, or to an appropriate fitting 99, such as a Luer
fitti ng, n be Tconnected to an external infusion punp (not shown) or

anot her nedicine source. iu Operation of the nedication source supplies
medi ci ne through tube 98, through needl e 96 and through cannula 18 to
deliver the of nedicine to the user. 1t 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 OQ/%Pﬁ;tB¥§ .ion. Thus, the present invention covers is nodification
and variations of the invention, provided they fall within the scope of the
clai s, and thelrleqU|xghgnggnsgwgﬁ%ﬁﬂgugs -15- What is Clained: 1. An

i nfusion set conprising: 2 a cannula housing portion having a base surface;

3 a septum housi ng cRRfdA ABuSRGPbRIBNIHAVIG Pbasetsatfaye;att ached to said 4
cannul a housi ng portion, said septum housing porti on havi ng an axi s and

being 5 pivotabl ea l@,e@waeno@ufg ﬁ&tno@@&bﬁtb@lﬂo M@f\@téllysa&tdéh@d(tcﬁsdié
substanti al lE}/a ergpendl cul ar surface and ag} econd position

wher &i n“¥44 9 %0%'8B5§%$§?%P"V“°ﬁéw&|H°é‘i'°r‘[ RAving an pyispRd Pe f ace; and 8 a
cannyl apsufabiy lbad/eenm admsk m)sttmdumngemrsam »as ¢ ssbgantialhopeEpagdipdat foon 9 such

t hat sal d annul ubst an |aI vvhen spl d septum
housf ng af)%?‘f |n%I 9 Secf)ﬂé PPY'H s? R'%oa S 'd %95%9%5?3(“@ § pgralle& of claim1l
wher ei nszsalbdse:arrfaﬂeaah@u5| ng portion 2 i ncI udes a cannul a gui de confi gured
to support a portion of said cannula along an 3 arcuate path when said
sept um housi ng po? crwHla supperteddn sad extengdingi frdre AaidFeptime hpwging portioget  of

clai g 2smetrh3t 0hi§ @hchs %L@bgtamam FEANEIILS 8Fid KisAkhéPasd séplihArddsiiy of a 900
turn. 4. The infusion set of claiml1l wherein a septumis positioned in said

2 sépt uPr?'ﬁ'Bl]é? Wg‘hﬁcf‘r'%tﬂlﬂ%'tto@ seal a needle opening to said cannula. 5. The
i nfusion set of claiml1 further conprising an adhesive
| 2. The infusion set of claim 1 wherein said cannula housing portion

2 includes a cannula guide configured to support a portion of said cannula along an

3  arcuate path when said septum housing portion is in the second position.

1 3. The infusion set of claim 2 wherein said arcuate path comprises

2 at least a fraction of a 90° turn.

1 4. The infusion set of claim 1 wherein a septum is positioned in said

2 septum housing portion to seal a needle opening to said cannula.

1 5. The infusion set of claim 1 further comprising an adhesive

2 assembly attached to said base surface.

1 6. The infusion set of claim 5 wherein said adhesive assembly

2 comprises an adhesive pad and a removable backing.

1 7. The infusion set of claim 6 wherein portions of said backing are

2 separately removable from said adhesive pad.

! 8. The infusion set of claim 6 wherein said adhesive pad defines an

2 aperture therein for passage of said cannula therethrough.



.2 assenbly attached to said base surface. 6. The infusion set of claim5

wher ei naRsd) AAllkesi ve assenbly 2 conprises an adhesi.ve pad and a renovabl e
backing. 7. The infusion set of claim6 wherein portions of said backing are
2 separately renovable fromsaid adhesive pad. 8. The infusion set of claim
6 wherein said adhesive pad defines-ae- 2 aperture therein for passage of
said cannul a theret hrough. ANMS-174US 16- 1 9. The infusion set of claim8
wherein said cannul a housing portion 2 includes an annul ar seal about said
cannul a adj acent said aperture. 10. The infusion set of claim1l wherein said
sept um housi ng pogt i oNTheinkssidh 360toaklaym atvtllm?bﬁd;atd)ceﬁﬁliuda kasmyg gorhionsi ng at a

sel ected piyvot poi fusi f 10 wherein said pivot
poi nf i ?C@gfa%f?'?é’ﬂ"@ Beatjfﬁg?ln Sa\ﬁ]fanﬁago?dsg%ﬁngs@ 'rr}(: Rousi ng portion relative
to said cannula is independent 3 of the p05|t|on of the cannula. 12. The
i nfusi on set of cl@i m The wfysitey set ofrpiairg ilrwheseinsahsapgurd hogsingmiostnrf or fi xi ng

sai d, SeUAUMURKSAReBR ShilltahAus Hollifa B0IsBicbRUSE LT on 3 when sai d

septum housing portion is in said second position. 13. The infusion set
according to claiml further conmprising an 2 insertion needle assenbly

i ncl udi ng an i nsetti on“??e'é‘msé’”a?éé'ﬁﬁ'wn A8 eenyn sAl RivotPaiidaselestgfpor t ed

t her ebyso WaepRIoling BF Faili BEYUN REUSTREFrBoRSASINY b J¥ysanHUIld & idd&RAfiéguUred to
engage the septum housi ngPEjortl on wth said needle axially aligned with s

sai d° caff 'iﬁ‘FeE’Oé'ﬁ'E’H of i CAOAME- needl e is renovably positionabl e through said
cannula. 14. The infusion set of claim13 wherein said insertion set
further 2 corrpri SEXR anTlmjuhasiorveseasselahuhyfhnndemdimngimg adahaﬁhg'e pad and a

backi ng sajd.insertion.needl.e as t her rising an arm
for ol H’%Eréanésnﬁé?rt fx(') o?'d e h%us' %0 '(r)r% e%':fo'gp( u'éjhousm%gr'ﬁoon i 15.

1Thes i nwben eaid septuof hmbsmmpqrﬁomnneﬂam $d¢end ps&Yien.on needl e 2 assenbly
i ncludes at | east one guide rail adjacent the needle and configured to 3

slidably engage a;£or rAaPRRRidA%ed R Eink o SR 158RhEMLARMSIAGaROr ti on.
2 insertion needle assembly including an insertion needle assembly housing and a
3 needle supported thereby, wherein said insertion needle assembly housing is
4 configured to engage the septum housing portion with said needle axially aligned with

s said cannula such that said needle is removably positionable through said cannula.

i 14. The infusion set of claim 13 wherein said insertion set further
2 comprises an adhesive assembly including an adhesive pad and a backing material,
3 said insertion needle assembly further comprising an arm for holding a portion of the

4 backing material during insertion.

1 15. 1The infusion set of claim 13 wherein the insertion needle
2 assembly includes at feast one guide rail adjacent the needle and configured to

3 slidably engage a corresponding groove in said septum housing portion.

1 16. The infusion set of claim 13 further comprising an insertion guide
2 housing having a u-shaped configuration defining a top surface and a pair of legs
3 depending therefrom, the top surface having an opening having a configuration which

4 complements an external configuration of said insertion needle assembly housing.

1 17. The infusion set of claim 16 wherein the insertion needle

2 assembly housing includes flexible projections configured to engage the insertion



16. The infusion set of claim 13 further conprising an insertion guide 2
‘housi ng having a u-shaped configuration defining a top surface and a pair of
| egs 3 GUPENHAMP t herefrom the top surface having-an opening having a
*configuration which 4 conplenents an external configuration of said

i nsertion needl e assenbly housing. 17._ The infusion set of claim16 wherein
.the insertion needle 2 assenbly houéﬂﬂg i ncludes fl exible projections
configured to engage the insertion ... .............. . ANMS-174US  -17- 3
gui de housi ng adj acent the opening to support the insertion set in a
position for 4 insertion. 18. The infusjon set according to claim11 further
Ronpt i sPHES henaia pbacant s oREWaR Y SURRIRURLNSFTUP? SEHAM RHUPRGAT d sept um
housi ngingertionon and connectable 3 to a source of nedication. 19. The

i nfusion set of claim 18 wherein said needle hub assenbly 2 includes an

i nfusi on needl e pogiti Wt hi . . I [ et of
clai m 19 wherein ﬁﬁe ﬁ@g%ﬁéﬁﬁﬁ%££§ggﬁgﬁ§qgQﬁﬂhﬁdﬁé%eagmﬁgg§§&§ﬁ%gﬂgide r ai
adj azenbub hsseimbyusdnevahlycaitachabld te gaidi sgotusel hpesing pardionyandIoanedefle a

corr espeding-gbPR8ichtiorsal d septum housing portion. 21. A nethod of
inserting a cannula through skin of a user, 2 conprising: 3 providing an

i nfusion set conprising: 4 a cannula housing portion having a base surface,;
s a sept um housi n¥P-por theRrfysianotedof ¢laip L §risgeip sadheedieahtessemdhhousi ng

por t§ onincrAks as GifLision heedé pasineRdbIOWithRvihBGaArulaxi s and being pivotable 7
between a first position wherein said axis is substantially perpendicular to
said base 8 surface d a_secon oFiti n mher%'n saj, d. axis
substantial ly par%ﬁlel SINLEH $5LE Ca§“§§#ﬂ5¥%? éﬁaeﬂﬁeau Qﬁﬁﬁ@%Ysupported
in and extudasdanigadtom paddrasicptjamenhthesinfiigioni neepglerdridocongigarteditbatidatdy d cannul a

s SUbsgrgd}:{gL%' Jt&h éltlgﬂi%gﬁ%;rotoge%r@ggdgé&tﬁmmir@aﬁo%igr?ptum 12 housing portion

. o3
IS Int

I'rst” po
1 21. A method of inserting a cannula through skin of a user,

2 comprising:

3 providing an infusion set comprising:

4 a cannula housing portion having a base surface;

5 a septum housing portion pivotally attached to said cannula

6 housing portion, said septum housing portion having an axis and being pivotable
7  between a first position wherein said axis is substantially perpendicular to said base
8 surface and a second position wherein said axis is substantially parallel to said base

9 surface; and

10 a cannula supported in and extending from said septum housing
1 portion such that said cannula is substantially parallel to said axis when said septum

12 housing portion is in the first position;

13 positioning said septum housing portion in the first position;
14 removably positioning an insertion needle through said cannula;
15 inserting said insertion needle through said skin such that said cannula,

16 at the injection site, is oriented substantially normal to said skin;
17 removing said insertion needle from said cannula; and

18 pivoting said septum housing portion to the second position.



.13 positioning said septum housing portion in the first position; 14

r enovablayMosy4upni ng an_insertion needl e through said cannula; is inserting
»sai d insertion needle through said skin such that said cannula, 16 at the
injection site, is oriented substantially normal to said skin; 17 renoving
said insertion needle fromsaid cannulga; and is pivoting said septum housing
‘portion to the second position. ANMS-174US 18- 1 22. The nethod of claim?2l
further conprising attaching said septum 2 housing portion pivotally to
said cannul a housing at a selected pivot point. 23. The nethod of claim 22
wher ei n sai d pi voR2poi Mhe heetised efcdi@ch ZDfuzthiehadmprisiog iangclaifhg Saiddsepaeh um
housi ng, portion.relative to said cannula i§ i f., 3 the position
of the (r:'glr’lsr'lrﬂﬁ 89“'52.p'vﬂ%ael?yn%)tsr%(ﬁcao u& 'gﬁ%{ﬁﬂglaﬁfaugrl{il%gg&gg%P‘lsl'glt'ng | at chi ng sai d
septum 2 housing portion to said cannula housing portion when said septum
houst ng portion i23. 3 The gwthpdsefcdbaiad pbwheriednsaid pivorpeinkist $edefted sl ai m 21
wher ei Nyt eIk Y%f BT sehQith RBudndBERIR reRtilOtOUIN St fla SANAMbeRdeRIRY | Ses: 3
providing an 1 nSertion needl e assenbly including an insertion needle 4
assebbl herasitionpeftthacarupidorts the needl e; and s engagi ng the septum housi ng
portion with said insertion needle 6 assenbly housing such that said

inseftion needl e ps remmyaRtyodFddimONERirthRF estaPrising thtching 38idWeptun?6. The
nmet hod of claim25 wherein said insertion setﬁ%&rther 2 conprises. an

adhedi vBOURREAYTION tA epid FPAGUIA MOLEHAB SPTHOARF LTl SEHYEVIMHE R EFPRIS 3 and
sai ds i ngesdid eecona@dkieoassenbly further conprises at |east one arm the
nmet hod 4 further conprising holding a portion of the backing material with

the ?t l ea_St one %m 'llshéjH\reim Afr.’:§aefﬂwtilo\naer%Zn rem%agﬁé{mgﬂiomngcg ﬁéc{HIgS further
conprising: 2 providing an Insertion ‘gui dé housing having a-substantially
u- shapethro@glc said icepuridd conpdsdsi ni ng a top surface and a pair of |egs

dependi ng therefrom the top
3 providing an insertion needle assembly including an insertion needle

4 assembly housing that supports the needle; and

s engaging the septum housing portion with said insertion needle
6 assembly housing such that said insertion needle is removably positioned through said

7 cannula.

| 26. The method of claim 25 wherein said insertion set further

2 comprises an adhesive assembly including an adhesive pad and a backing material

3 and said insertion needle assembly further comprises at least one arm, the method

4 further comprising holding a portion of the backing material with the at least one arm

5 during insertion.

1 27. The method of claim 25 further comprising:

2 providing an insertion guide housing having a substantially u-shaped
3 configuration defining a top surface and a pair of legs depending therefrom, the top
4 surface including an opening having a configuration which complements an external

s configuration of said insertion needie assembly housing; and

6 supporting the insertion needle assembly housing in the opening.



4 surface including an opening having a configuration which conpl enents an
ext er nalanMs-e24Us gur ation. of said insertion needl e_assenbly housing; and 6
-supporting the insertion needl e assenbly housing in the openi ng. ANMVS-174US
-19- 1 28. The nmethod of claim21 further conprising: 2 attaching a needle
hub assenbly to said septum housi ng-p®+ion; and 3 connecting said needle
"hub assenbly to a source of nedication. 1 29. An infusion set conprising: 2
a first housing portion; 3 a second housing portion pivotally attached to
said first housing 4 portion; s a cannula supported by said second housi ng
portion and 6 ex2é&ndi fige trietloadydf daimaddefuiriivee comptisiegf i r st housi ng porti on;
and -r a cannula guide in said first housing portion adjacent the s aperture
and zonfi gured t oadagpes 8 ngegle hub @asesnbly 4¢ daid sapiuny helisirg) pemioar audit e pat h.

1 30. An infusion assenbly conprising: 2 a first housing portion having a
base3surface; 3 acywestey pritseede HobErTrmbiAle AgodrrestimedigadioBei ng pivotal |y
4 attached to said first housing portion for pivotal novenent between a
firsy position s pherehpisasion axd ®nprisRy: pendi cul ar to said base surface and
a second position wherein 6 said axis is substantially parallel to said
base,surface; 7 a cannaglfisstHénpiagipeetidny sai d second housing portion such that
s the cannula is parallel to said axis when said second housing portion is
in the first 9 positi#BecandcthdusingrportisepiVotally aeached tasarhisy heusgageabl e

with the é%cpnd i1 housing portion when the second housing portion is in the
first pBSitlon, the insertion 12 needle assenbly including an insertion

needLe r enovabl y pOSit%%gﬁgf%P@ﬁ%&%a%ﬂﬁmﬁﬁaﬁﬁﬂﬁHLGmM@SQnéﬂkﬂmSeCO”d housi ng

portion is in the firs
6 extending through an aperture in the first housing portion; and

7 a cannula guide in said first housing portion adjacent the

8 aperture and configured to support a portion of said cannula along an arcuate path.

| 30. An infusion assembly comprising:
2 a first housing portion having a base surface;
3 a second housing portion having an axis and being pivotally

4  attached to said first housing portion for pivotal movement between a first position
5 wherein said axis is perpendicular to said base surface and a second position wherein

6 said axis is substantially parallel to said base surface;

7 a cannula supported by said second housing portion such that
8 the cannula is parallel to said axis when said second housing portion is in the first

9  position; and

10 an insertion needle assembly engageable with the second
11 housing portion when the second housing portion is in the first position, the insertion
12 needle assembly including an insertion needle removably positioned through the

13 cannula when said second housing portion is in the first position.



