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pat ent appl | cati on Serl al No. 60/ 450,680, J entitled " Patch-Like |Infusion
Devi ce"{ross-Reirense 1 ateg Applivaionsang from U. S. provi si onal patent

appl i Ca{hﬁﬂn ’f’ﬁirs'a hch{‘?on @Qﬁéﬁ&eﬁ%de@jﬁ utd. @Cbllﬂ@}ﬁé'inus<9rdvﬂ;ﬁdtﬁl puteneVvi ce”

filed on 3; the entire content of ‘each of said provisional

appl i caappbwﬁmseﬂeﬁgl 18& p60é3§§40§8 ontidest PReichtlele FrensiamDeyeer ofled endaly 3 el d of
the | nvapbl ﬁ'@m[lggzgmmfonﬁrﬁ%ﬁn&pghl MR s NG! /8 29engkintd Ypd@ Bubst ance

del i very devi ces rl'y concerned W t'h a patch-1ike,
wear ablIefusivalDeviseh tﬁ-:1¢drmnﬂe;9t9mvxaaa@@02 rﬁfoasU(SnP@wioud patertapplicaionerisgded t o

del t k d
el | veraeg atpibghy. st 9GRS ALTBILEE! bl GhubePRY B o Backar oun

of the Inventlon very large nu € Téquire periodic
deI I verproasions pgsnicapphi¢ation Smﬂrbfouﬁ@féﬂ 359, emtitiet éfPartclt hike infheon Dhvicéor

exanpl l.e suf.f.e di_abet e S8 dai ons to
P‘m nt aﬁﬁne({g ]ggebrgarﬁtlﬂb?dogf ﬁ?‘ﬁm pd?ﬂﬁl%ag Bt a}pghca\éﬂi;$ l}%#\@’ 66}4; 0 i nsulin
i nf usi entitléd %dmhke@faswﬂ Bewéd'f,eﬁkzdameMam 3 12008; i apd frorDUESS p@tﬁwsimaly insulin

t herapy., The first ul.i n_pens, ese devi ces
are si é‘ﬂ? Bp?ﬁ’]ﬁgtéo g%ﬁiﬂ@ B@f‘g(? ?@eleéﬁtiﬁ%ﬁ/ﬁaf‘f’%r}gg"sm Dpyies) rﬁl Me a
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Field of the Invention

[002] The present invention relates geunerally to substance delivery devices, and is
particularly concemed with a patch-like, wearable, self-contained substance infusion device

that can be used to deliver a variety of substances or medications to a patient.

Baqu:ound of the Invention

[003] A very large number of peo}ile require periodic delivery of drugs or other compounds
to maintain their health, For example, people suffering from diabetes use daily insulin
infusions to maintain close conirol of their glucose lével_s. Currently, in the insulin infusion
‘treatment example, there are two principal modes of daily insulin therapy. The first mode
includes Syringes and insulin pens. These devices are éﬁnple to use and are relatively low in
cost, but they réquire a needle stick at each injection, typically three to four times per'day.
- The second is infusion pump therapy, which entails the purchase of an expensive pump that
lasts for about three years. The initial cost of the pump is a high barrier to this type of



t herapy. From a user perspective, however, the overwhel m | or | of
pati ents who have used punps prefer to remain with punpg%gégﬁ%%%bb%gt of
their lives. This is because infusion punps, although nore conplex than
syringes amo pae#e329%ffer t he advant ages of conti nuous pdmOsesesm27ef i nsulin,
preci sion dosing and progranmabl e delivery schedules. This results in

cl oser glucose control and an inproved feeling of wellness. [004] As their
i nt er estinqrapyi Fromnesseeperbpeciinsy howeyee draserviekiisg naforieadf patib@OWhsé Bavensul i n

punps. i dition to their high cost _(raoughly 8 to, 10 tines the
dai |y cost }o;! ié F‘alf%&gger?% P”é%ﬂmgﬁg’rlﬂi‘etﬁeﬁe‘{f tﬁ‘fﬂf ]é'%ef"r{g],ls ﬁsry@'éﬂuﬁfhmﬁlﬂ?ﬁs

r epr esepimps laihdugh nyore bamplec Han lspihgeansll Hing, offer MREJIS MBel Of USiBinudllsSO, from
a l ifes&.ﬂ&ons&aind‘@ﬁi nt,.the tubing (known as the "infusion set”) that
links the punp Wity PRESYE dotes gud progragmable-deliyery sshednlgs ks resulisdiny

i nconvenlosmn ghacd chiiteo] phdRSinREEred ReBld dRbalinbigavy, making carrying the punp a
bother. i [005] However, patients on oral agents eventually nove to

i nsul i ngyeand .St i.ng . punp thera LS very expensive. Interest in better .
t her apy |0§p o%seéﬁhée"}t?rg%,m ggfglglﬁﬁfhe Y fRsreassietsdurically look tavipsalin pumpsHp t her apy

and i ncHewsed inusditition b thihi high icoit QEueRHSS 1d M0 tifdles (RN Baify) Wisl BF smégsi on
|

exanpl e at s ne d to . fully nmeet this increased I'nterest a form of
i nsul i nﬁﬁré‘%v"é‘?yﬁ%’r‘e"e ;v RemgoTrprenent relavabiesld feekmolngysandf arelai | y
i nj ect | ombefsemanyust) m,mam&yﬁaﬁﬁdﬁaﬁtﬁﬁéhbﬁ%ﬂ%&&[}gg{e “ﬁf%ﬁﬁ%isetﬂi ulin

punp (Ctﬁr}tj u&gs I nfusi on _and precision dosin

di sadva ?&’5‘8% Pugy cth theydeivergsife pm the aiserls shdamdncy very émonvenitet 4rd the ovi de
anmbul atpmiips efe reliBalAik: ",uﬁldﬁ%cb'lpjﬁiﬁ' ' that are lowin cost and ;"
convenient to use. %?rr? of these @?@%%ggpg&ﬁ%?ltended to be partially or
entirel Yo | sposable.,In theory, devices of this type can provide nmany of
the advamt %&5"% pafienis fin, g5ab degmimpreniualiy move He insulionatanexistingt praugd

i nconv aldirgydey A4V Bl&kM in bRV ' devices suffer from
di sadvant ages ?dﬁjg’fpjdilng'tiseértq%?sco#%é){ls E%e'?%’éc?ﬁ%%%ﬁﬁéhea%ﬁ% | ength of
injb e;:t_ igbf}‘r‘?fﬂa’elaaﬂé)_ quiw@%m@dmbqﬁwmjmﬁm 't H @ik e:hf&sfﬂgn .
subst AR WHatdehied ials used in the construction o e
i nfusi on d‘g?I ce, and&{)%sm gét@fi%ﬁ%%eldc H?Gtslff“f oﬁ?ﬁﬁ%:‘}?@"e‘é}éﬁ vat ed by
t he usdFUHQR hat compines thehegdedtursof dailg intjtdting therpn(loivesset adagCofinggt i on of

t he dewiihehosObfhb | | nufact uring, and .in. copntrolling needle
penetrati or?sdept h&ﬁJzJilvmeI aiﬂs(go%egﬁuséﬁ%ﬁl%?&%ra?mﬂ%ﬁmww RxpER thehor t

and/ ordlﬁil‘q’Yéﬂtmgéeaichj ection needles are used, and the possibility of
causing needle-stick injuries to those who cone into contact with the used

devi ce[nsr Sbvast HRABAIOLEIBhIE Izirovide ambulatory or "wearable” drug infusion
devices that are low in cost and convenient to use. Some of these devices are intended to be

| partially or entirely disposable. In theory, devices of this type can provide manj of the
advantages of an infusion pump without the attendant cost and inconvenience, Unfortunately,

y however, many of these devices suffer from disadvantages including user discomfort (due to

the gauge and/or length of injection needie used), compatibility and interaction between the

- substance being delivered and the materials used in the éonsiruction of the infusipn device,
and possible malfunctioning if not properly acﬁvated by the wser {e.g., “wet” injections
resulting from premature activation of the device. Difficulties in manufacturing and in

. controlling needle penetration depth have also been encountered, particularly when short
and/or fine-gange injection needles are used, and the possibility of causing needle-stick

5 mjunes to those who come into contact with the used device has also been problematic.



16 February 2007 [007] Accordingly, a need exists for an alternative to
current infusion devices, such as infusion punps for ins® FROUENACOF urt her
provides sinplicity in manuf act ure and use for peri odi c, dellvery of drugs
and ot her conpounds to the patient. Summary of the Invention [007a] In
accordance with a first aspect of the present invention, there is provided
a patch ke i i on vice, conprisin a reseryojr haV|ng Qpposi ng

f1 exi bl éO(yA&CF? F’&&Né‘l I}egg cgist; far Ay Lferfl"l‘tﬂ’%cfoc,cﬁgﬁ‘ﬂéfl B AsHEEWEwE: 2Sand at

| east domﬁ’u:p@:t pamps fbee?ﬂuanj thaf ﬁmthér p@@ﬂﬁ@ﬁhh@ﬁéﬂ}oﬁl iﬂa?xffac&&ﬁfhnﬂ&ﬁﬂf&o; r agd a
stored ene ewc 0 ressure to the exi ble wall of sai
reser vof™ ({dgcyée ?‘HESCPD?(S’B]F%/%W%P Qe PRtiEser voi r to said patient

needl e. [0076] In accordance with a second aspect of the present
invention, there is provided a patch-like infusion device, conprising: a
fluid r 8samagiof thedaventipnat | east one flexible wall; at |east one patient
needle in fluid conmunication with said reservoir; a Belleville spring
having a central aperture for applying pressure to said flexible wall to
cause f [Q07d] ﬂmaq‘cb:dmcﬁamduhnasf‘a'stchspebasfeﬁ:amésenﬂlmeﬁﬁ:bxﬁ therd ik pravideeepdiel- and a

r et ai neg., el egbl.e with said centr erture di sen bl e therefrom
f or caugﬂl{ enlglglgls S TBPIFPE ARy ?)Vlﬁgal’??séﬂﬁpﬁ% arﬂg‘ﬁg@@%ur e when
sai d inﬂcﬁlﬁiogladhud Cleanii®er Hessbethetmn) and A ekt patien{26dle]n fluid accor dance with a
third aspect of. th éesent i nv ntlon the({Fe is P provjded a patch- |ike

| nf usi ofcaYon ﬁh%? et F1 80 prsserarsice ‘F&PPIeY’cS‘ﬁtP‘aqSW%@ Befluid to be
i nf usedflexible wall opsdid ffdrioitdo chksd $lkidas Gop EbinGRil rQeR ek & dald phiidht feeg@MMUunNi cat i on
with said reservoir; and a fluid flow path for providing said fluid

communi cati on between said reservoir and said patient needle, said fluid
flow path conprising a first pierceable septumfor blocking fluid flow
from sajgdhie f i ent needle
for pi e[rC| n] %icgﬁg%c?%%ag%rﬂ%g?eﬁg??g%t%%ﬁgdr@ﬁgogh{ uctéﬁbggtgf% fluid

t hr oughPai@rkkegafiigion devicgi epmpaisingr fluidheesetvar hqvog atlleast nnfaﬂ@d:rlduﬂii:et with a
fourth Rapefipa ng%nthé%@le%ﬁﬁlﬁ%mfnﬂ%@dﬁ%%h 5ARLE iR o ReBiSBridh nafL n°n0 need! @

mani fol d ass , conprisin a pat |en nee st one
pati ent cenﬁ@@mr@wecfar empb@gbyessxac 0 Sﬁdrﬂeiilbledvallm causeafbitid wriow frots sa)d: oni cal

pati ent,, El%&ﬁ:l SY %hg by Y2007 ent cont act
surface o g ng , sal gget%?rgﬁ%a%ﬁgebgedﬁvgh ea>li<j aﬁelﬂrgﬁqu aid support;
- and disengageable therefrom for causing sa1d Belleville spring to begin applymg said pressure

when said infusion device is placed into operation.

[007¢c] In accordance with a third aspect of the present invention, there is provided a patch-
like ‘infusion device, comprising: a fluid reservoir for containing a fluid to be infused into a
patient; at least one patient needle in fluid communication with said reservoir; and
a fluid flow path for providing said fluid communication between said reservoir and said
patient needle, said finid flow path comprising a first pierceable septum for blocking fluid
flow from said reservoir and a septum needle distinct from said patient needle for plercmg
. said first p1erceable septum and conducting said fluid through said path to said patient

needle.

| [007d] In accordance with a fourth aspect of the present invention, there is providéd a
patlent needle manifold assembly, comprising: a patlent needle manifold; at least one patient
- needle carried by said manifold; at least one frustoconical patient needle support disposed on a
. 3. _



an access space provided in said support at a point where said patient
needl e extends from said support, said access space bei ndf EERURHAEI t o

al l ow attachnent of said patient needle to an interior surface of said
support by gluing or |aser welding. [007e] In accordance with a fifth
aspect of the present invention, there is provided a patch- |ike infusion
devi ce, paaEMEofdchgirfadd oflsHdslaniig sPid bhiRht neBBS Bht&idiRHnAsal bR shai N f1 ui d
communi cation with said patient needle for supporting said patient needle
and for ALAEESRRFRRIOY e i Sid sepre apnpqinttherreayi natignt seadle eriendsfomy i nl et ;
wher ei n g fppH) bdi@hddessGRBRLERE Sorifighied tehlloQREHRRNE 4QBdPEEdDARGe AN _
upwardl y-facing interior cavity open at a top of said rigid |ower portion,
said ri gﬁoﬂ%ﬂﬁfs%?%?féﬁdﬁ%ﬁéyéﬁw oplagqr dtgldingeed| e extending froma | ower
surface thereof; said manifold further conprising a flexible filmbonded to
the top of said rigid |lower portion to close said cavity and thereby define
an i nt eri08fel I8 cq witlsh{ifh spiedt PHhE presembinvertion; there Vi nrdvidediadatehmi f ol d

0l et | R thibiucaice QoABAGH: WLt dhebhilolndSRESH 1 Hanlil)E sPfiggeNt 1 NVeNti on,
there is provided a patch- Tike 1 nfusion device, conprising: a housing, a
fluid reamugication wikh saidpatient resdlsifergupperting gaid patisninecfamiddat needle in fluid
conmuni caf. bk [ LU ﬁﬁ e Il ing; and a

r ot at abl ‘g’hg‘%ﬁ‘e‘%‘?‘g ﬁf%'%a%gdﬁl?eg% y és{gllblﬁi‘f(ﬂd;gﬂse?’ﬁgﬁ eggsag%r\i}ge}?féﬁdg said patient
needl e afomprisesagigit lowsnpattiondafigingan dpwindly-fafiogingdriot cavity operddadey wi th a
sevent h : e 1.on ere.js..proyided. a .. patch-1ike

i nfusi onﬁgg\%@eﬁg‘géﬁﬂ %gﬁ%{!i Eb\éﬁeg ﬁ;lr){g?n gévpf%sﬁg pratelgné VoI erex\?ﬁ"fiﬁlgn said-
housi ng frem a layen swfage thgreaf; Shid nenifold figthenéangeting atftexibla@i lentied @t | east one
pati ent l e i.n _.flyi i ion Wwih said reservoir. and extendi ble
from saitggﬁ)gggfdﬁg?glgﬁ%‘gg%? %EJ) ?‘?%evﬁa%actaﬂﬁy ?)nrdgtb?r |yn‘£e%§%?rﬂmfepﬁﬁ d

conmuni camber tbsidwearnifoblxiothmuaetingovith saiddnaiifold iglett | ent needle, said fluid
flow path including a fill port accessible fromthe exterior of said
housing for allowng said reservoir to be filled with fluid after said

i nf usi orlOYH] ile accoxlanqg|with asigl pfpre @f the peroea nventioncthore demeddadi agatchn ei ght h
aspect - Qfie kN BAEN ory KR! ilsind. DR rbBrnBl AthBRfaoushl fleabidiE | T UST ON
devi ce, conprising;, a urd reservoir for contarning a ffuid to be infused;
at | eastrabenngsdleiieuid peromimdcation Wity said fivid wspmvinardearried hynkesinggnd ai d

reservoi 2 i id fl.uid.flow.mpath is conpleted;, a
pushbut trgtﬁ{aglg? %Pg c“)e’rg gg&fe%ﬁ?agﬂlﬁlgs%z&fé%ﬁgﬁfﬁgp %1@%%7&@8{8%@5 ?tgn of said -
i nf usi orsaidénfhgien deyiceonpl eting said fluid flow path; and a guard or

[007¢g] In accordance with a seventh aspect of the present invention, there is provided a
patch-like infusion device, comprising: a housing; a fluid reservoir within said housing for
containing a fluid to be infused into a patient; at least one patient needle in fluid |

* communication with said reservoir and extendible from said housing; and a fluid flow path
providing said fluid communication bétween said reservoir and said patient needle, said

~ fluid flow path including a fill port accessible from the exterior of said housing for .
allowing said reservoir to be filled with fluid after said infusion device is fully assembled.

-[007h} In accordance with an eighth aspect of the present invention, there is provided .a
patch-like infusion device, comprising; a fluid reservoir for containing a fluid to be infused;
- at least one patient needle; a fluid flow path for connecting said reservoir to said patient -

N _ needle when said fluid flow path is completed; a pushbutton actuator for initiating

3‘a :



interlock for preventing operation of said pushbutton actuator until_a
previ ous operation has been perforned. [007i] In accorda¥ceefpany 280hi nt h
aspect of the present invention, there is provided a patch-like infusion
device, conprising: a housing; a fluid reservoir in said housing for
containing a fluid to be infused; a patient needle manifold in said housing
and defining a comon chanber in fluid comrunication with said fluid
reservoir for receiving said fluid, therefrom and a plurality of patient
needl es %%?Fﬂ?ﬁ%a?wé E’:ﬁ'l‘sgo e 8Y Ef”?@?t‘qgegé’élid}lﬂc[%‘“’%%ﬁﬂ&i and 9 g8d ¥ om sai d conmon
chanber ; intdrRicRifor evahtipgbp@ationerdiEpusapitcdl fuiaformvabpevidhd hin  said
housi ng bet wee fir%ﬁﬁgéfition in which said patient needles are shiel ded
wi t hin SQFHMDHBﬁgpﬂbp second position in which said patient needles
project fromsaid housing for injection into the skin of a patient. [008]
Exanpl e enbodi nents may provide a patch-1like infusion device which can be

conveni ephh: i : Ki ile providing infusion.of a desired
subst an c@%}/ 0%8 é&égﬁéb‘@ﬁ ae%]%%(ﬂ% e n?fé\gen%flsegtr%‘{/elng%n’ a e;r)eal? Bﬁ?ﬂ%ﬁ%@ i nfusion
devi ce watabHikp idysiaalsvica cimplimg: absienh flndaeeieson in saklddhess for i or to and

during u . unl i ke conventiopal svringe...[00 Exampl.e. enbodi nents may
provi de C;Og%gﬁ%haﬁiﬁ% bf’r'{{‘}ifjs‘ssyf’gr? ageé'\t/ P%%{[e\/%%ﬁ?ldp&éﬁ?{gé‘ésm rgﬁflﬁ%’ngﬁ sconfort by
usi ng on@numonhasberiic floid eedinesicatiod Oith taiEF Raidpéserveinton ticai®ing SaidrByidpr ovi de a

pat ch-1ike infusion deyic ich can he  secured to_a patient. via an

adhesi vethgsrﬁ%f?%caen?afb’ffi'gylo@ﬁ% peedisysagedhy i Wﬁ’yf%‘i)g)& F‘t%@l‘”a?gﬁ%fflc h-1i ke

i nf usi onfhdé friomeaidbbramopeianbeleshdein pAie patithi Adedlg nR@IT618 M mévaBleiBin . 3b 16
February_ 2Q07 . [0013 l.e enmbodiments.may provide a patch-1jke infusion
devi ce vﬁéﬁ% usd?é)‘?ﬁ%ﬁ%elg a?"%&’@%‘g?ﬂ’f’?i%ﬁ s aﬁf‘té‘?‘?{‘)(‘?ﬂ&%?%gi‘?ﬁ%’s"i"ﬂ@“ #¥i%| adder and
Bel | evi |Hoasisparidigseama podion. in which id fdtierrnaedisGra et 86 REA hdusiB YorPr OVi de a

pat ch-1i.ke intushgﬁ_dgﬁic% whi ch allows pressurizing the contents of a

cont ent 'PELEPVEP §isi ngl e or an optional secondary energizing
step. [0015] Exanpl e enbodi nents may provide a patch-1ike infusion device

‘ém :32 Ih | lelihm Eg%élﬁ%;éﬁﬁﬂeoﬁg{égﬁskg% 81%%@ g Eat&Llﬂ?e ARt el 8 SAHMP Ez{n Qé/ removing
conveniently worn against the skin while providing infusion of a desired substance.

[009] Example embodiments may provide a patch-like infusion device which providés

a hidden patient needle or needles prior to and during use, unlike a conventional syringe.

[0010] Example embodiments may provide a patch-like infusion device which provides

minimal discomfort by using one or more microneedles.

[0011] Example embodiments may p:bvide a patch-like infusion device which can be

secured to a patient via an adhesive surface,

[0012} Example embodiments may provide a patch-like infusion device which prévides a

pressurizing content reservoir.
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pin via a pull handle assenbly in a single or an optional,  secondar

energi zing step. 3c. 16 February 2007 [0016] Exanple enﬁﬁhﬁﬁ§H@¥2 $
provi de a patch-1like infusion device which provides patient needle

i npl antation and reservoir content delivery through a single or an optional
secondary activation step. [0017] Exanple enbodi nents may provide a
patch-1i ke infusion device which can be activated via a reasonable force
applied to a vertical or horizontal push button in a single or an optional
secondary activation step. [0018] Exanple enbodi nents may provide a
patch-1i ke infusion device which allows pressurizing the contents of a
cont ent i i ] .t | d. resenvQir_.content

el i ver y RS Shtote R IR R St SRR R TN oD L0010,
Exanpl e epirsslirmngtoonigaireparonit einga pladdsin ahd Rellavillespiiopasdentlge whi ch al | ows
for wvisual inspection of the device contents before, during and after use.
+ [0020] Expip Bxaiproehpiithetd Bty BFRYdCL patcRBkS Rith i&aedév'f@ce%iai afi§¥d ce whi ch
automatical l'y shields or covers the paplent needl e or needl es upon

i nt ent i oPF§PSUBFING Hisicatpmta Pl a ponignl easeryoip fireush asiigle @ anfoptienal fomBly Exanpl e
enbodi megdesyiZi®Yysidpr Ovi de a patch-1ike infusion device which provides an
interlock between the pull handl e assenbly and the push button to prevent
accidentﬁl tivation. [0022] Exanpl e enbodi ments may provide a patch-1ike
i nf usi onlV4Yi TRPbod "(S‘\tﬁsmf‘)me"qurﬁ)P%ch'Bke Pfpsign devicenwagh lle%sp, and/or a
pul | hansttQuRasenb loynterd 6l DEonbit AIROS VR réniRiy d BellePie sPingfefafhidfDt | ons.

[ 0023] Exagpleﬁgb%ﬁ%nen% ,nay,p#ovide a patch-like i nfusion device which
facilitdtB¥aaailpandls assemblin 2 sipeieon g ertiogsl seAondANRERCEAZNESPat | ons i n

i njection techni ques between users. [0024] Exanpl e enbodi mnents nmay provide
a system and nethod for a patch-1li ke, wearable, self-contained substance 4
16 February 2007 i nfusion device which provides one or nore substantially
hi dden patient needl es which can be placed in fluid communication with a
content reservoir assenbly that includes a rigid
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bl adder portion used in conjunction with a bladder film such as a

nmetal lized filmwhich is typically non-distensible in nothBforuadx 2045 16
February 2007 WD 2004/032990 PCT/ US2003/ 022767 Si npl e renoval of a
retaining pin allows a disk or Belleville spring assenbly to apply an
essentially even and constant pressure to the contents of the reservoir
assenbl y allows ~ the device to then be atf{ached to a skin surface via
an adhesio\()zaccj%wf“g%te@?.?fj%@m% Preife ab‘ﬂ?ﬁ"ch(')lﬁ‘ea@%‘is\?&tdieﬁ‘ﬁe SQEB YIS s provi ded
whi ch caputibhiaiede ity@thtion ah€r&as6ir apders Ql@ﬁvei%ﬂﬂﬁrdﬁ?h alie® &PH HdivhHaded
patient needles into the skin surface, and establish a fluid comunication
pat h bet REXRIYREBEM EPt needl es and the pressurized reservoir contents

t hereby delivering an infusion of contents into the skin of the user.

Bri ef Del8617] fixampleodmtok enddisamayn peovide0R phicH-tike wdtdsioudevide) ebich camde ant ages

and novel ..f eat ur of t.h referred e di rent s, of h resent invention
o1 e e A B Sbnatd forll B 618 SRR MR el gt el 830Rlect ) bt on
when r eaah optiormbsepetrdatyiactivatib fteft he appended drawi ngs, in which : [0026] Fig.
1is atop perspective view of a first enbodi mrent of a patch-Iike injector
or inf f j i RN 4O 4] nd

acti vat o0 FASAD' oo Shaf pRIRIS DshbRMLE Bl BefREbllch e,

enmbodi mPFssupiEing thepeankenis dfen ¢omfeat raserveir, patient mswlte mypiantation gidhgpserveir de push
but t on; - El ' ; ' : I kSt di ment of a patch-Iike
i nj ect orc L%%lﬁ]r:\l%ﬁggjrmg%/ﬂs%eoﬁna&%g is'irll1 E\gnés}%léigggﬁ{s CEE%JUP tggi?i ; [0029] Fig. 4is a
side el ?v éignal view of the first enbodi nent of a patch-like injector or

i nfuser @ YAmpls ergbodinasntfemay, srovida e Rfeh-likg anfypiondeyiceswingh gllayet b m vi ew of
the fir sisugmiRpetio®ot thodevite Bl Bolfidi€ duhLaldQfterQse.i Nf User  system using a

si de push button; ,[0031] Fig. 6 is a cross-sectional view (6-6 in Fig. 1)

of the {4 nmbodi nent ..of a patch-like inj.ector. or.infuser st em using a
si de pu&d’z@tt]{e"c’ | Gﬁ’gﬁ‘imﬁl@. t%?yi Rroyidg Ssgaﬂ@ﬁﬁh o‘ﬂ%ﬁlo{}i &W%f‘e-“gﬁf Fig. 1)
from a hutombtiqaly sipeldd orwevan Gegatént nbelld srmebdlesaipon ditéRidhal ok accideataC h- | 1 ke

i nj ector oralié})fny er sg(usr}agem using a side push button; 5

remov. € skin

[0021} Example embodiments may provide a patch-like infusion device which provides an
interlock between the pull handle assembly and the push button to prevent accidental

activation.

[0022] Example embodiments may provide a patch-like infusion device which allows for
removal of a patient needle cap, and/or a pull handle assembly, and/or an adhesive cover in

one or more motions.

[0023] Example embodiments may 'proVide a patch-like infusion device which facilitates

self-injection and reduces or eliminates variations in injection techniques between users.

[0024] Example embodiments may provide a system and method for a patch-like, wearable,

self-contained substance



16 February 2007 WD 2004/032990 PCT/ US2003/ 022767 [0033] Fig. 8 is a
cross-sectional view (6-6 in Fig. 1) froma second perspet8peuaingP@’ of the
first enbodi nent of a patch-like injector or infuser systemusing a side
push button; [0034] Fig. 9 is a cross-sectional view (6-6 in Fig. 1) froma
third perspective angle of the first enbodi ment of a patch-Iike injector
or infuser systemusing a side push button; [0035] Fig. 10A is an expl oded
view of a reservoir subassenbly of the first enbodi ment shown in Fig. 1;
[0036] Fig. 10B is an expl oded view of a housing subassenbly of the first
enmbodi rigfsion slapemwhich prayided ond 0BT sEhstpntidlyhidden patieax pdedtedvhichewn of a push
button 3 g I in.Fig. 1:.[p038] Fig.
11A islgH?%%ggggg%ﬁgona 3%%M/i%gg9@%hg%%%m fm%%aﬁgémﬁff%%b%%ﬁl I ment shown
in Fi ¢pladdeppartion pssd émempingtiogwithd blasiden/Alni, snch §s0:0801allizied filh Mhicts a

Cr 0SS- Sg&d: IRV [ ' 1) of the first enbodi mrent shown in Fig.
1 afte?ggﬁg%g?§f%Sggﬁgﬁgﬁﬁggngggg%tivation; [0040] Fig. 11Cis a
cross-sectional view (6-6 in Fig. 1) of the first enbodi nent shown in Fig.
1 after activation; [0041] Fig. 12 is a partial cross sectional view of the
fluid path and reservoir subassenbly of Fig. 10 A; i [0042] Fig. 13 is a
plot illustrating an exanple of insulin stability data for a reservoir
subassenbly in accordance with an enbodi nent of the present invention;
[0043] Fig. 14 is a plot illustrating an exanple of Belleville spring
calculation data in accordance with an enbodi nent of the present

i nvention; [0044] Fig. 15A is a perspective view of a preferred enbodi nent
of the patient needle nanifold patient contact surface configuration for
the patient needl e manifold; [0045], Fig. 15B is a perspective view of

anot her patient contact surface configuration for the patient needle

mani fold of Fig. 15A; 6 16 February 2007

da




WD 2004/ 032990 PCT/ 1JS2003/ 022767 [0046] Fig. 16Ais a tOﬁ) Fer s%e%i ve Vi ew
of anot her enbodi nent of the subassenblies of Figs. 10A (?1 %tﬂf{j e
partially gﬁ@ﬁ (%%9 [0047] Fig. 16B is a cross-sectional. view of the
subasserrbll 8% n Fig. 16A prior to energizing aREVESOPYRDN: [ 0048]
Fig. 16Cis a cross-sectional view of the subassenblies shown in Fig. 16A
after energizing and activation; [0049] Fig. 17A is a perspective view of
a rot at PHgpleasmesal ohp &tdnmemmﬂbwfaélﬁkenﬁoﬂhﬂfbrﬁpﬂm assetly g @BmM@n| nventi on
prior t i H“ﬁ? REY tive view
of a rotQ Séstgilﬁgdglgseg rpefgi/dq% e 3}6}4 eature %F'Ltg'%gg} gdg m&ggssfﬁbﬁhe parﬁjgggnt
i nventi 8 @I‘Vtcertoehmrlm atfactg ta@ta]mamufanemudaumhmrwlcﬂhtaomwfaee usdepus skin
surf ace; 0 i ctl i ext fety
shield P& té‘{ u‘gr')%%%) aa%seén o&pﬁ' &68\558 |tfr(1’vI3 gi!lt(r;or(gl etog
ener gi zimoge mnmgawbd/mbmmﬁedlﬁﬂﬁtﬂ]thﬁk@ sutfatk, aﬁdawbmh%ﬁ& bﬁtﬁnmnenﬂomf an
extendin ety.shi eI of an e odi nment _of th sent invention
o ter . chip BRORRY R Jatondnef S S preAturd Rt el Sery e ER A ace.
[ 0053] HifssionldFAohitntaintcetkpikdsletthpadeppect i ve view of a second enbodi nent of a
patch-like injector or infuser systemusing a side push button; [0054]
Fig. 19B is a cross-sectional view of the patient needl e/ septum needl e
mani fold a system of the second enbodi ment shown in Fig. 19A; [0055] Fig.
19Cis a [Cr 0Ss- -sectional view of the second enbodi nent shown in Fig. 19A
prior ‘ fithafiulaveings vati on; [0056] Fig. 19D is a cross-sectional
Jew of the second enbodi nent shown in Fi g. 19A after energizing and’

[ vat 2 e f hird
cmbod oSl PR ot et o $B A YRR REGORE Bl HrBl i of
pus hbut the pres¢rd GB8jtionFilj be RO seslily appresisted Gomi thmﬁllowmg@etaﬂed descriphipn d -

enbodl wn .0 Ei . ener ng and activation; 7 16

February %g m\RBJJE’Efb‘ ?wgﬁﬁgﬁﬁéﬁ %’617 [0059] Fig. 20Cis a

cross-sectional view of the third enbodi ment shown in Fig. 20A after
[0026] Fig. 1 is a top perspective view of a first embodiment of a patch-like injector or

infuser system using a side push button prior to energizing and activating;

[0027] Fig. 2 is a bottom perspective view of the first embodiment of a patch-like injector or
infuser system using a side push button;

[0028] Fig. 3isa top view of the first embodiment of a patch-like injector or infuser system

using a side push button;

fC) [0029] Fig. 4 is a side elevational view of the first embodiment of a patch-like injector or
' infisser system using a side push button;

[0030] Fig. 5is a bottqm view of the first embodjmen.t'of a patch-like 'injector or infaser
system using a side push button;

[0031] Fig. 6 is a cross-sectional view (6-6 in Fig. 1) of the first embodiment of a patch-like

1n_] jector or infuser system using a side push button;

| [0032] Fig. 7 is a cross-sectional view (6 6 in Fig, 1) from a first perspectlve angle of the first
. embod:ment ofa patch-hke injector or mfuser ‘system usmg a slde push huﬂ:on,



energi zing and activation; [0060] Fig. 21A is an expl oded rspective view
of a fourth enbodi nent of a patch-like injector or inf us@'?%%r@@pﬂ ing a
top push button; [0061] Fig. 21B is a partial cross-sectional view-of the
fourth enbd¥? APM328%Wown in Fig. 21A prior to energizi REI/ESA3AETHVat i on;
[0062] Fig. 21C is partial cross-sectional view of the fourth enbodi nent
shown in Fig. 21A after energizing and activation; [0063] Fig. 22 is an
exanpl e [#83] KigvB tis DciosFasstionnl Wat ¢6-6 MORight) forh b ewohdp&spevibic aaglpef tied of 38

hour s; 4] Eig., 231 Jot illustrating an ex | . of bl ood gl ucose
over " cdn etbedisdan o2 prtn Sifniont o ifustn il e hSamERSH ¢ of o 0o
insulin level data; [0066] Fig. 25 is a plot illustrating an exanpl e of
i nsul i nf0084pBigs® iclabrss-fedfidid] vibw 46-626 Fig 1 funoh itind pefspective ageianst tganpl e of
pressur [ val ume- del.j vered dat a. 0068]. Thr.ou t the draw ngs,
like re e?%ﬁ%@ﬂﬁﬁé’?ﬁpgt% Inj5 o7 7 Ftrg&ﬂeng Pt @ eﬂq’(ﬁhﬁﬂ?@é; parts,
conponents or structures. Detail ed Description of the Preferred Enbodi nents
[0069] [0885]0digci®his pdGxfided hicve ob adisernissubdhsséhisly [of éixecfitst dabiditentescri bed
bel ow c&lgwggni;?eg. as a convenient, patch-1ike device to deliver a
pre- measure d&e’ of a substance, such as a drug or nedication, to a user
t hrough an adhesi ve attached infusion device. The device is self-contained
and i s 0834 dtinetlB ds thexpided vaw bfachoubing sabassarblibyf dahirsi sabalimagresed on a
bott om gt acH; Pﬂce properly positioned and activated by the user, the
pressure of a rel’eased Belleville spring on a reservoir surface within the
device can be used to enpty the contents of the flexible reservoir 8716
Febr uar[{030 &Fie. MO i3 00 4x016R8 :vACTI hBRARRH6H 2ibasémblyrod Wighfishensydimatte pat i e@
m cr on%ﬁg‘wﬁlyﬁha,a needl e mani fol d. The substance within the reservoir is”
then delivere&dot rough the skin of the user by the m croneedl es which are
driven into the skin by one or nore springs contained in the device. It
wi || bd03$ Fiss t1d Adis tatraesssedtional viemb(aé ire Figs 1poLthp diss iehbedimenivdhbwh ih he
Bel | evig:d j LS. :Lenl .W.th a different type of stored energy

Tk R Al SR Aol

devi ce electrical and/or chemcal in nature.

[0039] Fig. 11B is a cross-sectional view (6-6 in Fig. 1) of the ﬁrét embodiment shown in
Fig. 1 after energizing and prior to activation;

[0040] Fig. 11C is a cross-sectional view (6-6 in Fig. 1) of the first embodiment shown in
Fig. 1 after activation;

[0041] Fig. 12 is a partial cross sectional view of the fluid path and reservoir subassembly of
Fig. 10 A; , ‘ O

. [0042] Fig. 13 is a plot illustrating an rexample of sulin stability data for a reservoir
-subassembly in accordance with an embodiment of the present invention;

[0043] Fig. 14 is a plot ilustrating an example of Belleville spring calculation data in
accordance with an embodiment of the present invention;

[00214] Fig. 15A is a perspective view of a preferred embodiment of the patient needle
manifold patient contact surface configuration for the patient needie manifold; .

[0045] Fig. 15B is a perspective view of ariother patient contact surface configuration for the
patient needle manifold of Fig. 15A; R S §



[0071] As w il be appreciated by one skilled in the art, there are nunerous
ways of carrying out the patch-like injection or infuserl&hareaydP8¢| osed
herein. Al t‘g8u%h reference will be nmade to the enbodinents depicted in the
drawi ngs andCefé%%81 owi ng descriptions, the enmbodi meREFUSRIEH2FELd her ei n
are not neant to be exhaustive of the various alternative designs and
enbodi nents that are enconpassed by the disclosed invention. In each

di scl og6d6] BigPPSA TR kop HiebitNiviciv b arofifep kinbodiinentast thsubadserablies dfowever ,
| so inject substances at a nuch faster bolus rate than is

the device nay a

comanﬁsa%gﬂ“B%ﬁ%PWaﬂWE@@?mﬂevi ces. For exanple, the contents can be
delivered in a period as short as several seconds, or as long as several
days. [Q7PFigCRoIEisAd ks sbetiohEviER OFf He dubasserfiblics shembBOFEEIGA piortthe present
invention shown in Figs. 1 through 11, an infusion device 1000 includes a
. r eser v&PsEisin aakaci¥ationy 00, i ncl udi ng an upper housing 110, a reservoir
base surface 120, at | east one Belleville spring 130, a retaining pin 140,
fill plooas) 250166 89k UWrsbtbotns vies oF Q) subhiskmbHe&OshoWh én iR, USidoaftalevi ce 1000
further includes a housing subassenbly 200, including a | ower housing 210,
and patPEHEngautAcEvEHoR fol d 220 having at |east one patient needle 222 and
a manifold film224. The housi ng subassenbly 200 further includes a needle
shi el d [6230} Fiperrl & aetspbdlivel iiewef 3 pothiiig safRy shivdd foatusdifus embbdimestad] e cap

240. An adhesive | ayer 250 i s di sposed upon the | ower surface of the |ower
housi néfepiesent Fygutionpriop & %Waﬁctﬁ'aF%vabl e film (not shown), and a
pull handle 260. A clip 270, such as an "E' clip can be used to secure the
_?;e) iai gi[ﬂmgo]m?ig. lﬁﬁbls h@cﬁb@ﬁgﬂﬁbw%?dit?ggaﬁmﬂs{h&m febtugd af:an enibydimentkd00 f urt her
i ncludes a push button subasse , ,, 1 NC ing at lLeast one patient
need| eﬁ’ﬁﬂﬁsgfﬁ fyepfiqnALtes plereg R iﬁ%‘%‘é%?&éﬁ%‘margﬁmg% e ,Suﬁt?‘cq’ east one
septum needl e 330, a septum needle sheath 340 and a fluid comuni cation

t ube 3{D51)FiBUISACE afpaspecBitOviernf Aeextqiiigisaery shizldbapicof en tthbodimedt but t on
subassepply 300, In, the description below the term reservoir is often
used t %Eréfelnb V?‘Wé’néi’?g’étr‘?ﬁflg@g‘gﬁﬂn% Y#¥% reservoir base surface 120,

fill plug 150, septum 160 and reservoir film 170 of the reservoir
subass g@ob2)yFig.0@B i a perspetivardiey oR4ek tentlife 20004/ sBisRPB A OT AUSABSIZhOR2767

[ 0074] .not ed. above, .t he conponents of ,the odj,ment, shown . n. Figs. 10A
| b ought OB EGROR SRE A PTG o aub oo B LR SeR i et
description as presented bel ow :

- [0053] Fig. 19A is an exploded perspective view of a second embodiment of a patch-like

injector or infuser system using a side push button;

[0054] Fig. 19B is a cross-sectional view of the patient needle/septum needle manifold
: {:) system of the second embodiment shown in Fig. 19A; :

[0055] F1g 19C is a cross-sectional viéw 6f the second embodiment shown in Fig. 19A prior

to energizing and activation;

[0056] Fig. 19D is a cross-sectional view of the second embodiment shown in Fig:'- 19A. after

energizing and activation;

[0057] Fig. 20A is an exploded perspeciive view of a third embodiment of a patch—like.

injector or infuser system using a side push button;

[0058]. Fig. 20B is a cross-sectional view of the third eﬁboﬁmmt shown in Fig. 20A pr_i_o:_: to - '

 energizing a,n_d activation;



Such subassenblies include, but are not Iimted to, the r%}ervoi r
subassenbly 100, housing subassenbly 200 and push but t orl L?Bﬂéa@é‘?m]?y 300.
An assenbl ed enbodi nent of the present invention is shown in Figs. 1

t hrough 5, WAHHO04/0329981t r at i ve cross sectional views are PEHERM3IORTH gs. 5
through 9. [0075] As shown in Figs. 1 through 5, the enbodi nent of the
present invention 1000 can be constructed of these subassenblies to

provi de [M5%aig.120C ik @, cromaeetivhel, viee bf the alitdémestiimen Rhéwd GEFip doasifn devi ce
t hat ca%%%ihjse toa%elj ver a variety of nedications to a patient. The
devi ce IERSHRYHY pre- energi zed, pre-activated position in Fig. 1,
provides a Il)l hidden patient needle or needles prior to and during use,
and canl0§60]dtg rddistan expbateil guetspetitioe Viewast R ddiethi anebodihidnb 6€ a phieh-like ,
pressurj ' f . the contents of the reservoir can be achieved by renoving
t he pullﬁﬁalﬁ%ﬁ%ﬁlﬁ%ﬁyf%n”@ﬁ%tﬁ‘ pAwsh bytfanyie i ce and device contents , and the
device can then be "activated" via a reasonable force applied to the push
but t on [98611tFe. StRis 4 pretial patss-eationsd eidives tirifourdsérabyidindnt shown@iFigat A bet ween
the res oY?JJnex%&ﬁjn na%gdlces . 1n doing so, the device 1000 facilitates

sel f-imject] onCant Toditd8°% el ininates variations in i nj ection

techni ques between users. [0076] Fig. 1 is a top perspective view of a
first &%%iﬁ@ﬁlcdﬁpm crosb-assitiomal ciewi afghel 2Qfth einbodikieat shdwn ihBiga®izend! ed

upper %%5- i.ng..110 and 210 respectively is shown, between which
t he pu:%gﬁ%f@ on {%ggdg%%%?y 300 is contained. The pull handl e 260,
described in greater detail below, is shown in a pre-energized, '

pr e- actPUG3 Big. Pisianiexampln df Bevive mfitsionsietashewing b dlowatiovergpepib® ol 7 Wi t hi n.)

the deyjgs. and shield the push button 360 fromany applied. forces. As nmore
clearly 111ustrated in Fig. 2, which is a bottom perspective view of the
first enbodinent, the pull handle 260 is further interlocked with the
need| e [0%64] Pig023iad plot dlustratingi aniemampit of okl phiceselevgd d2iE). Al so, as
illustrated in Fig. 6, which is a cross-sectional view (6-6 in Fig. 1) of
t he fi nedes Ofh i ; I Qgﬁ]ﬁi% - Sqs r interlocked with the
push bgttoﬁprgfzij’gggg%?ﬂd%ﬂ%%g'a\bieew 0 gf’t‘ﬁ%%%ﬂ%%@%&’nent showmn in Fig. 3
illustrat the . alignnent_ and travel between the push button slide 320 and
Itsar v

the .de Bifodha plot Hiuglgting an pxampleefinspliv responsFidga; 4 i s a side el evati onal
view of the first enbodinment and illustrates the low profile of the device
and t heooswHigraeds #pmt sRitig af bxdnlphs FFkdsGiE &&%‘y RnRLEM ichis nore
clearly illustrated in the bottom vi@% gf tﬁe i ?st e%g%?dn%%%] shown in
Fig. 5 6 Febryary 2007.
9 [00?)'9] ’ljh:ou out%ﬁe Xraw?ngs, like reference numerals will be understood to refer to like
parts, components or structures.

Detailed Description of the Preferred Embodiments

[0069] Introduction

[0070] The embodiments of the present device described below can be used as a éonvenient,
patch-like device to deliver a pre-measured dose of a substance, such as a drug or medicaﬁon,
to a user through an adhesive attached infusion device. The device is self-contained and is
attached to the skin surface of the user By adhesive disposed on a bottom surface. Once
propetly positioned and activated by the user, the pressure of 2 rel_easéd Belleville spring on a

 reservoir surface within the device can be used to empty the contents of the flexible reservoir



WD 2004/ 032990 PCT/ US2003/ 022767 [0077] Figs. 6 through 9, and Fi 11A
through 11C, illustrate a nunber of. cross-sectional V|eN§F?§W%”Ya0¢?g 1)
of the firs gbodlnent and illustrate the construction, lBOSItlonlng and
operation o O@ P Massenbly in a pro-energized, pre- RET YAP4a278bsi ti on,
and subsequent post-energized and post-activated positions, each described
I n greater detail in separate sections below [0078] Reservoir Subassenbly
[ 0079] |throRphyoneiqy more patient srigrpwserles yigasmredis Imanifoid. Fhe tibstancefwithithedevi ce

1000 i s rapwng: 1RaRd din

conj unct. on V\nliﬁﬁgﬁee or %Pg%%bﬁﬁgfg%gg%%%ew%%’ﬁﬁsﬁh%f V870, such

as met alftp secekin hypse ormery spsings wintaired raths devidey 16001 bfamda@mbdithat oty nunber
f b d d,f th th

Firot ortmediels bRl i Shic dhd BRlcy iR pBR Skt Moo GTORAT or

first or second fiI'mis o) p03|

bet ween Stgred angrgy fl¢vie velrich mbebe mgalﬂmcai,cnléchﬁﬁl anflQP 8Hmiddl & fahié.d portion 120,
or reservoir base, can be conprised of and serve as a hard portion of the

. 70 b d d bed
[ oy oMCTAPAL Bl v sbpfRetadhy o Hftef i de B i R erds SO Shrdring o
por t i on®4i2tbe pateh-Elminigctiornor nhﬁshesysmmt disohusbd Bdrelﬁewthaﬁglﬂ-?e?eréﬂg will bt ange 124,

provide rLiglid rii tqo allow for heat
seal | ngﬂtaﬁgwﬁ%x&%mﬁéﬁh%ﬁ% or Qﬁ FW?’P#WB‘? %&W ﬂesﬁ%ﬁ’t{o%ﬁh%nd to
form a eBbediments ésdowdlherem rareC hetntoeant 16 be re@b@bﬁ%eaf thENarioRsS BlekRkive
subasse F| an further ui de opening 112 tor
teabl(;j/ggi ec%l; VRS digie, Gﬂ&%%"?’@? i?tigéf&?éh“%?%ﬁg@}’%ﬁpﬁgmaﬁﬂ@@M%%rrent
e} wee renilivalimeént)i the exiée meﬂeaeda@ds ) EnfRP HowdOMtS R0kl 0% ; géet/ number
abov

tec ues, such a asoni ¢ staking. [0081] As note t he
reservgglﬁir)&%? °%% fe? ’@f’ﬁ}b h g e #han ds Fqngnoqhowcemhﬁed bygn@sar detiesd. t o

pr ef er dhirgxdmple fiee ddatetisTAebé dQivelcdRES padkf &E)(mjt fd exible

film attach about the perinet eer pﬁ'ﬁ aﬁ gvﬁhsg&?ét%ﬁgfg% ace. The
f1 exi bl% 5FYF ’13’?0 can be heat seal ed to the rigid portion 120 to create a
chanber, or bl adder, for storage of device contents. As at |east one wall

of t he [G0R2riGenera@matiuses a flexible film 170, and at | east one .wall. of the
chanber conprises a rigid surface, one or nore Belleville springs 130 can

subst am’ ?g ?ﬁ% %%%&é&ﬁ% W%ent{lﬁ‘%‘q%qg%o&gﬁ%%gt igll!rﬁl?g;llnzﬂ,;aﬁnessur i ze
the resensio devided (0@ ncRides £&B8&e6IF Subassdmbly 100, including an upper housing 110,
a reservoir base surface 120, at least one Belleville spring 130, a retaining pin 140, fill plug
150, septum 160 and reservoir film 170. The infusion device 1000 further includes a housing
subassembly 200, including a lower housing 210, and patient needle manifold 220 having at
; i) least‘one patient needle 222 and a manifold film 224, The housing subassembly 200 forther
includes a needle shield 230, needle shield drive spring 232 and an adjustable needle cap 240.
An adhesive layer 250 is disposed upon the lower surface of the lower housing 210, and can
be covered by a removabie film (not shown), and a pull handle 260. A clip 270, such as an
“E” clip can be used to secure the retaining pin 140 to the pull handle 260, The infusion
: dewce 1000 further includes a push button subassembly 300, including at least one patient
* needle manifold drive spring 310, a push button slide 320, at least one septum needle 330, a
septum needle sheath 340 and a fluid commumcatton tube 350. A button face 360 can be
| provided to complete the push button subassembly 300. In the descnpuon below the term
o ' - reservoir is often used to describe the assembled and separate reservoir base surface 120, ﬁll

- 7 plug 150, septum 160 and reservoir film 170 of the reservoir subassembly 100.



16 February 2007 WD 2004/032990 PCT/ US2003/ 022767 [0082] shown in Figs

6 and 10A, a Belleville spring 130 is provided to apply &6 Fﬁ?ﬂ%ﬁ@@%l ly
even and constant pressure to the flexible film 170 of the reservoir
subassenbl WO 20003298 npr essi ng the contents of the rescPCRNT0BE2285en t he
flexible film170 and the rigid portion 120, and forcing the contents from
the reservoir through one or nore flow paths as shown in greater detail in

Fi 9. 13007iaSRoleh labSve! B S5 oS Pfﬁle eﬁﬁaﬁﬁeﬁ%ﬁaw@ﬁmigy uwm&u hed | ui d

path and reservoir subasse %/ not ed above, e reservoir
of Fi g.caaba cef&gonzadwotsevm@e aasgﬁn@ﬂleq m eme meécunhe;tuaslpéeserﬁ% AP%t ensi bl e

filns, Flﬂia&eﬁaﬂﬁ éhﬁt ﬁé‘ﬂ?ltblﬁmt&ﬂgtﬁb Q%Qrv@ﬁtsﬁﬁaﬁ&niﬂ?l(ﬁd h&&ui/gher e at

| east one I'mT's at to the ri lon 12 rovide a rigid

base f@ﬁbﬂ@@nﬂdleggﬁl ngd awdl bﬂ@s&ﬂﬂbmaﬂ@yﬁlﬁ@ o@mtaemmbledfemh?élmféﬁef@& r. In yet
anot he g? 'F?ﬁeﬁ‘fﬁjoﬁ ﬁ:ﬁ%ﬁﬂé&% - 88ss Sdfordal PewE e 1S
aut omat| ¢4 Juste ro 1 high ra

an |n| e to one or nore
st eppedhqimmﬂlga/\éthrtbdgh\ﬂ rat es. Additional details of an adjusting flow
rate are further discussed in U S. patent application Serial No.

10/ 396, kﬂ d od", filed
on Mar éﬁz&gkmwi‘ﬁﬁ% %ﬁ e connﬁ;0 %}tﬁgﬁ [ sPlﬁl\r%%trﬁ)pér%g?e ]%erei n by

r ef er enowtru¢ted 88 theke sﬁﬁaescnblm fte | prodid® a)fpaibhékc,ewmblﬂ; selfrbentaieadbl y 100
can be e of .non-.dis Si terials or nat.es

net al - c%&;%gﬁe Pfsran ‘B’FI"SWE %Wﬁ”grto ﬂbvgf 33’3‘@@%8@“ Q‘ﬁ’ﬁpﬁé‘p B4 possible
f 1 exi blThe |davice 4060, fshbwn W iacre-easngibed, lp&ﬁﬂbtﬂvﬁted pesitims &1 ¥iy. r1, prdviiesenbl y- 100

O et GRS Pho  ERA 50,18 b BB GNP, 5L

at t acha® aihesive Bafics) ﬁTlfleresﬁm’id&hdSrdof B lahieht ¥the rwdamtr dafi b@raeﬁamdugs ed upon
barrier chara terlstlcs and followed by a fourth fé)éser cgg?rlsed of
ei t her 55 ull, angle %09 to Senergizq”jthe deyice awd dgyice sopt dWi%ezed film.

170 i Nc&Ofhky B@t“h&ﬂatéﬂ’t Riadh FeafbingblP Tkt applitd Qe tPushAultb £ B6PEPRAS tees of the
reservoir are_ inproved, theregg i ncreasing or inproving the shelf life of

t he coPdtishtasedisnang osisblishia figw path befweentapservoinigad geedlop.o ddlajeg 50, Bnt ent
i ncl ud&aneensedd @mﬁta@s Rtk Moﬂ%& dee@dcés Qb AARAAGS vhrihtiohd %n BRAIMOT 1

subassenbly 100 of ‘the e I ment descri bed above include |inear,
| ow deteghniques pefivgen ppisene (LLDPE) | ow- density pol yet hyl ene (LDPE) , cyclic
ol-efin copolynmer (COC) and Teflon. As described in greater detail bel ow,

the priogRépFiERt 8hia) far@boifRNEAFSE d &sﬁéﬁ&odinﬁ‘éﬁ%ﬂh@ﬂ:fﬁd:&i’\ﬂ&%fioﬁ ihe

reservoir-‘contents i'nclude folyethﬁgene medi cal grade acrylic, and
st ai nl Bigsl.dheassemblad nppenaed lowes bousingH 10 ead 210 rerpeshvdy icdhawachetwgenh t he -

cont enfficRthe push buiton subassembly 300 is contained. The pull handle 260, described in
greater detail below, is shown in a pre-energized, pre-activated position and serves to secure

the retaining pin 140 within the device and shieid the push button 360 from any applied O

~ forces. As more clearly illustrated in Fig; 2, which is a bottom perspective view of the first '

" embodiment, the pull handle 260 is further interloqked with the needle cap 240 and the
refaining pin 140 via clip 270. Also, as illustrated in F1g 6, which is a cross-sectional view
(6-6 in Fig. 1) of the first embodiment, the pull handle 260 is further interlocked with the
push button slide 320. A top view of the first embodiment shown in Fig. 3 illustrates the
alignment and travel between the push button slide 320 and the device, which is required for
activation. Fig. 4 is a side elevational view of the first embodiment and illusirates the low
profile of the device and the centered positioning of the patient needle opening, which is

- . more clearly illustrated in the bottom view of the first embodiment shown in Fig. 5. _
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the reservoir subassenbly preferably pass |1 SO 10-993 and ot her applicable
bi oconpatibility testing. 12 16 February 2007 WD 2004/ 0¥2befguary 2007
PCT/ US2003/ 022767 [ 0084] The reservoir of the reservoir subassenbly 100 is
further preV8P¥0P™ M e to be stored for the prescri bRETHREPIFORIT e of the
reservoir, contents in applicable controlled environnments wthout adverse
effect to the contents and is capable of applications in a variety of

envi r onfyemjaies @eichi® esanmgl 11A00@ddgd 11EN IR b RhimBEficetRslsiyiodane

conmponents ‘of the reservoir do not permt the transport of.gas, liquid and

sol | d nHEws (66 & Figt b ofthefrst ebodiment anhilispiraie the cqustraptiongPOSHIOBINE @R N 't hat
al | owabbya diign W&hcit BalRRIEER & PRl dncldided; p rls'lﬁﬂ?edgﬂgé‘{ﬁg Bt subsegeue i n Fig.
10A, the&fesgrvm‘r3 subasser%ﬁ?‘ Eﬁ g?‘llggs arecca abl e oh’ belsrlllg stored and
oper at eRPsi-ppesgizadnprsk a@a&@eﬂw@dg@%ﬂn@m@%ﬂm@ﬂ ;u gwpaten dotzid 1 SgPBEL F and
can havg.a,shelf,, |ife of two or nore years. For exanple, as shown in Fig.
13, the reservoir subassenbly as described above has no inpact on insulin
Stabl|lté during use with the device. Fig. 13 is a plot illustrating an
exanpl [0878]iReservoinSuhasssimbly y data for the reservoir subassembly of Fig.
~10A. [0085] In Fig. 13, the insulin stability of reservoir contents, which
is pl otmmlqﬁmgﬂimtﬁe r&&%&?&lbﬁé%ﬁlﬁl} 108 \e 1S i angade 1¥0@i8ishowd, mEhoun f or
6 insulin contalnlng devi ces over storage period of 25 (or nopre) days.
The corfgabegompssed e an&@mct@ntlﬂ%umdm@owamwﬁhpnwmmnoqﬂ@ﬁwhle| nvention
havi ng & 4 rﬂﬁlgr | Fﬁé{ﬁﬁgr Y&kdin as well
as a 4 CC, eﬁﬁe lzg' Sth%sc‘%ét ass vial i(iﬁ)énlgelsj %@#glﬁﬁlm g/l ce. As shown
@ Fi g. anmmnrtbhleof ubstatden bemwemtheaalﬁm and ssmdlﬂhmt ylhg'amph@sihq/érﬁf €5 very
Tttt e d A 02 g I ed
bet ween %gtéslgﬁ%raéoggﬁu da@%mé%&é%é& %‘e"ré’gru Odhfﬁﬁﬁﬂgﬁélﬁ?l onrikt?(E
satlsfwon:g)nstabl lity requirenents, the reservoir can further ensure
operation by successfully passing any number of |eak tests, such as

hol di n r tho glagfl
filli ng oforagegﬁ%gmgglllz@er engl Eﬁg ér,g}ésbth}'l E’.‘”HSL ron#‘tqhsécﬁg%fa gurat I on of
 the regertioni of theirsgvemiabksinst rvdimhcthe rﬂbnb]mﬁladlmeradﬂqaaxssm cb:da'{hedtm lity as

descri ' rneat er aj | beI he reservoir
subassgﬁ%féyafﬁg bl%g préfelnt; mor af}g'%% k’l%’?% ?Ol’ #0 can conﬁglscrl bed in
gr eat erdistied aut celn&hlcmcudiylzavzaﬂwaﬂangg 1124h,eprbﬁder about thefpefﬁngter bDthepigibr to
fillin avi.nq on 2 rd floor of the
rigid %Blﬂ flg?'ﬂ.@ for gltosg%l%éﬁ hguhble %ﬁg 19(? ?i?mjh% to tﬂe ?i poi"itlon and %

form a content reservoir, or chamber, therebetween. The reservoir subassembly of Fig. 10A

can further provide a guide opening 112 for mateably receiving a guide 126 for precise
positioning and attachment between the rigid portion 120 and the upper housing 110 using
_ O any number of techniques, such as ulirasonic staking.

[0081] As noted above, the reservoir of the embodiment shown in Fig. 10A can be
~ constructed to preferably have a hard shell or inner surface, and at least one flexible film
attached about the perimeter of the hard shell or inner surface. The flexible film 170 can be
heat sealed to the rigid portion 120 io create a chamber, or bladder, for storage of device
contents. As at least one wall of the chamber comprises a flexible film 170, and at least one
‘wall of the chamber comprises a rigid surface, one or more Belleville springs 130 can be
placed adjacent to the flexible film 170 and used to apply a substantially constant pressure to

. the flexible film 170, and pressurize the reservoir chamber and contents.
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and excess waste within the reservoir can be m nim zed. gdltl t he
shape of the reservoir maybe configured to adapt to the1gf% éﬁgfg|2|ng
mechani smused, e.g., a disk or Belleville spring 130 having any nunber of
di amet er andD 8442290 di nensi ons. Additionally, using arCTsen3arae fl exi bl e
reservoir during filling mnimzes any air or bubbles within the filled

reservoir. The use of a flexible reservoir is also very beneficial when the

can 1 odlRRuRY ARG L s, bRl I0M, L SRRHLE il PIROL BRI 805 "

PCT/ US2QRBhAAR #0dn irdsonatait prasseswuhietexitinfibt?) oftbereserir fubesserBhlE r eser voi r

expand nd contracts wth cont t event I bl e | eaks
due toﬁgcipf&mﬁﬁ%nga COBiRRs é’%?‘i‘ ervd’?re%eiw%@?éﬂ? gﬁ“bglgﬁﬁ?lh@ﬂf#ﬁ%enﬂq%g 150 and
sept umpd&iBn 130iafd Frsing e dutdnG fRink tHe oot offAheuatnsneadr more dlow paths aserrper ature
and pressure f1 uct uatlons I n th nvi r onnment 008 As. not ﬁm ve, the

smal | Spydagregler detsil ol ét%?d“@ﬁ’ ‘I‘B?!Ealcﬁ‘lsf‘ﬁ%’ PVIF R BRY 120 hel ps

to inhi E’cfﬂan& PRerk 6l SRalsembRf of Higli 1A Q!Is&idfﬁd%o{i&)@i@%&rﬁﬁr sitHig. rlmecraum rofilm
170 |  apses under the pressure of the_Bel]eville, r| ng 130. .This

depr es gls@ he madoumetiwer o more flexible; p-distensitia Blmpohered 528 di ng a

fluid § e fegdt 3hk @irh 9 AMBREbENS Hid PoriioneIMORbi O to
i nt rodu0| n &ﬂf Pfrflfghlt‘%%grrﬁlag I ntroduction of fluj dglcalﬁ) be ﬁcconpl i shed

at t hepromdm mgxé bate o eompessing #hd pressueiaging e gantprts qifbe rserRair¢ isto
be used, fer eﬂl? (glgg]%t%? efe?&oneﬁﬁﬁggénﬁly ) %eﬂc;u} }a{e' if gutGEﬁtﬂ;Qﬂ%r dd\Recieser voi r
ua VI at th

can be evac por't provided a fill
pl ug 150m aAlititial hizgh ratetoyone nrlaosebpmd-dﬁw lmﬂmmdAdﬂﬁeﬂﬁéQt@ﬂsﬂflﬂP can be T\P

evacuat oVi af.|II I 20E6pgh the fi
ol g 1 880k %, Ble s TS8R clooipe g 057 Btens BPcHL Sl N JOBDEIGT L0
recei vestiilel “dutti-S8gé Fluid m;:hivelga)avma Ami Migthhd’a ﬁlq:rhnmé«darels 26,02008] by f or
aseptic fil ow hea ce a sterility-maintaining connection
of fl uwmﬁﬁm&ﬁ?c&@ﬁ?@@w&rﬁ%%%r detail below, any reservoir
access needles and patient needles can also be capped in this

steril '[(IO;B]HHienﬂahlblb rw:rrmmlmf tht GeB8Bpir Yebamenblyel00f eant be gnasle efhwon-eser voi r

subassen] 100, i. udes | | it m t _.aut.onpat icul ate

i ns pecﬁ\g thlp mpafer Pﬁ]gm(')‘fa P 5 asotpe%]xf‘ te@ﬁé’?" ﬂ:}eﬁ% rrsglgs’tglﬁ Sésel%lme or

mor e remffpvs;) bi.iei ﬁb@ﬁ:ﬁle%e&;bléldﬁha&ﬁ]ﬁnhﬁndﬁh @hdaepmdmahb ﬂsﬁ@vommbaésenblm ﬂed of a
t ranspar ent ear, .plasti¢ mate i nspectl t he

subst akbde i g difienh e P P%ﬁgk P‘Eh‘l"ghﬁ?n\réﬁ 0@? ga! plastic
et er i Blyesi 4 IA6RH 26 MVsY A6 & iH6 aft| t6TpkdVideOROA I Berit h@échaxﬁsns farreathirdr | zed

metal layer, which is chosen based upon barrier characteristics, and followed by a fourth

layer comprised of either polyester or nylon. 'By utilizing a metal-coated or metallized film
170 in conjunction with a rigid portion 120, the barrier properties of the reservoir are D

prS,

improved, thereby increasing or improving the shelf life of the contents contained within.
For example, where a reservoir content includes insulin, th@ primary materials of contact in
the reservoir subassembly 100 of the embodiment described above include linear, low-density
‘polyethylene (LLDPE), low-density polyethylene (LDPE), cyclic olefin copolymer (COC)
and Teflon. As described in greater detail below, the primary materials of contact in the
rema.iniﬁg flow path of the reservoir contents include polyethylene. (PE), medical grade
" acrylic, and stainless steel. Such materials which are in extended contact with the contents.of
the reservoir subassembly preferably pass ISO 10-993 and other ap_jilicable biocompatibility.
testing, . o T .
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by high transparency and clarity, |ow extractables and bioc atibility
with the substance contained in the reservoir. In such aﬁ QDEUGTY %%7 t he
| udes. mninal features which could possibly obstruct

reservoir i

i nspecti on v?‘?”@“"”???f’at ion during inspection is pernittBeVUSPHIBYS FI ui d
Path [0090] The rigid portion 120 of the reservoir subassenbly 100 of Fig.
| OA further conprises at least one a fluid path 128 as shown in Fig. 12,
whi ch a[_ﬁBB%]SEE Ibdeﬁfoﬂ‘miflmea’ﬂwﬂhﬁf subZséernlily 1 O®is fintisee pyeditrtibly labletidie gobddi ment

shown i t he, fl ui ath 128 exits th . 127 of the
> o oor oftr Theyecfined s e of B e contont dn pridishhie SpREIRe covimBEUROL ¢ he
per i rretﬁithotmfadtréiﬁs eff gt dopmatdoﬁfbntl".zﬁldf B c@aﬂardfn@phb&ohb axi dhaidy o 170, and

into a chanber et wee 16 Febr.uary WO 2004103299
PCT/ US2B0%PHB fOtl P?Mhegé@ e @t%n%wo‘g gwh? Fewpongnis ffj tﬁt‘g fluid of

t he reseseriiF dé ﬁoﬁﬁ@ﬁiﬁ'thé tﬁmpbh%f a§ idd dofid tBersAP fidod 6@ of the t e
enbodi nent shown in Fi t he f thth 128 is preferably constructed

to redROBIHESb2 A gpater tbﬁ@@?‘ﬁ@ﬂ%@é%e g desirpd shedlife.r Bthe gnbpgimegbonet ry as
descr'%@whrlng?‘iﬁait{)ﬁ, ﬂte;&wo@%h%en{bﬂp%imﬁ?%t gp&ttgb@gé?or e nstfuct ed

of materials simlar or identical to those descrlbe
r eser v AREraigdia § demsrajure sangetof apprasimiately 3ntaridf dagreds B corsan hiye aishglf and

St Or a99fe LE$S or ke g@%r@ n%le exzfi’@lé hO b i P! 13 i?hquée?%&rtﬁ %’s&nﬁlf ﬁs devi ce

content includes In primary matéfials o
r eser voiercribad anye i go mcbbn tﬁselnestﬂnbtyrdsnﬁg usm:lmlddm devicmeKig, 13 ove densi ty

Prpnepay e bl AsfRRRRR B R b el PR sGRRBAR R0 ©

remal ni n‘g@f | ow pat h bet vveen t he reser v0| r subassenbly and the m croneedl es
222 of [PWS] paFigelB, theciabuinnstability fef remm paitentie viutly &t hlphtehes inseliti cal grade

o Lt e LM A6 A L o
met al - podeddf 23 Konymem)k tayas 'I‘tpnoctqumai'eﬂ dmxeges mbindé lthmﬁrspezhyaﬁmatt ofaird/ or nyl on
wth a p?&gﬁlﬁ\%lmgﬂ h%vtn%%ei CC reservoir, a 25 CC reservoir, and a 37 CC reservoir, as well

as a 4 CC, 25 CC, and 37 CC glass vial insulin containing device. As shown in Fig. 13, the

insulin-conc_entrattion in stability samples varies very little over the 25 day period, and little or

1o difference is noted between pldts for each device over the same period. In addition to

satisfying stability requirements, the reservoir can firther ensure operation by successfully

passing any number of leak tests, such as holding a 30 psi sample for 20 minutes without

leak:mg Additionat ﬁllmg, storage and delivery benefits resulting from the configuration of

the reservoir subassembly mclude mininized headspace and adaptability as described in

p
D greater detail below.

[0086] The reservoir of the reservoir subassembly 100 is preferably evacuated prior to ﬁlling,
- as described in greater detail below. By evacuating the reservoir of Flg 10A prior to filling,
and having only a slight depression 122 in the bard floor of the rigid portion 120, headspace
and excess waste within the reservoir can ‘be minimized. In addition, the shape of the
reservoir may be configured to adapt to the type of energizing mechanism used, e.g., a disk or
* Belleville spring 130 having any number of diameter and height dimensions. - Additionally,
using an cvacuated flexible reservoir during filling minimizes any air or bubbles within the
filled zeservoir. The use of a flexible reservoir is also very beneficial when the device is

* - subjected to external pressure or temperature variations, which can lead %o increased internal

13



such as the product A83, manufactured by Beacon Converters Sad Ie Br ook
N.J. { Septum Hal o-butyl rubber Septum Needl e Stainless e rua\,%

Needl-e Mani fol d Pol yet hyl ene and/ or nmedi cal grade acrylic Tube

Pol yet hyl eveo wioab82900PVC out er | ayer and a Ethyl Vinyl Pceusiesosizes | ayer
Patient Needle Manifold Pol yethyl ene and/or nedical grade acrylic Patient
Needl e Manifold Film PoI yester, alum num and a sealant |ayer, such as the

product_A40, manuf act d b ea y 2007 WO
2004/ 03FEHEIHEFIES 0 %127%% Eld%fxém ro%%s%lee anglg-’a?&gﬁ%@aﬁ{e:e eﬁ{éet ai nl ess
st eel [doDRRAk, tﬁaewlﬁmmhhgpos‘sm Jeditsi dmatto axpdnsmpandmonegdﬁbe@mzﬁxm 330

a1 o 63 S 5e 130 e SSPRERIBD i 71 B B SHuAE dore, DGR R ©

pol yet hyhgaguandd %dﬁﬂﬂ@&hﬁ@fs&d&e&ﬁﬁjﬂnﬂﬁm.the septum 160 can be
constructed of hal o- butyI rubber and the erxibIe tube 350 between the

septum l.e a um ne d qneedl e
nani follﬁ(?@iﬁ\sti’é’teg@ﬁ%‘fer ref)gb ‘\/]gfgﬁ%r%ﬁ ﬂ“§°$§£@otg@erﬁﬁgyer and a
Et hyl Mioyhelpct Rbibitt the fb@aﬁm oBultiid IFethiain glosked e then reamveindits E¥nt act with
t he cont =nts of the reservor Ras enblg Bréeté[gma‘? é ass LSO 10 993

bi ocomsalsnsey yadgr thepressye of %f’ d % 5, ﬁl Positi oned
bet weerﬁtﬁ&g@m&tds&to&éydteﬂlw@néagamﬁt»w;samﬁuéw‘lkpteerméta.eemmerﬂmed of the
septum needl e 330, septum needl e manifqld 322, .and tube Sg@p‘%% can be an

el ast orEFter PEPLIG thtrpducing Swid St & This iniroguetign ebtlyid ﬁﬁ“sli.‘ﬁ jegorgpis needl e

time the device is manufactured, or right up to the time it is to be used by the end user. For -
example, in one filling method the reservoir can be evacuated, filled via the fill port 152, then _ )
provided a fill plug 150. Alternatively in a second filling method, the reservoir can be

evacuated, then provided a fill plug 150, and later filled through the fill plug 150 prior to use.

This allows the reservoir of the device to be received at a drug filling location in such a

manner as to allow for aseptic filling with low headspace and a sterility-maintaining

connection of fluid flow paths. As described in greater detail below, any 1:eservoir access

needles and patient needles can also be capped in this sterility-maintaining manner.

[0088] Yet another feature of the reservoir subassembly 100 includes the ability to permit

automated particulate inspection at the time of fill, or by a user at the time of use. One or

more reservoir bariers, such as the rigid portion 120, can be molded of a transparent, clear

plastic rnaterial, which allows inspection of the substance contained within the reservoir. The
transparent, clear plastic material is preferably a cyclic olefin copolymer that is characterized _ \)
by high transparency and clarity, low extractables and biocompatibility with the substance

contained in the reservoir. In such applications, the reservoir inchides.minimal features

which could possibly obstruct inspection (i.e. rotation during inspection is permitted).

[0089] Fluid Path

[0090] The rigid portion 120 of the reservoir subassembly 100 of Fig. 10A further comprises

* at loast one a flid path 128 as shown in Fig. 12, which accesses the main chamber 127 of the
reservo:r In the embodiment shown in Fig. 12 the fluid path 128 exits the main chamber _

O " 127 of the reservoir, passmg under or through the heat seal area proVIded about the perimeter
" of the rigid portion 120 for securing the flexible film 170, and into a chamber 129 between a

14



330, creates a sterile flow path between the reservoir and the patient
needl es 222. The septum needl e 330, which is used to penétfieRiwry B0%sept um
160 and create a flow path between the first and second fluid paths, can

i ncl ude a s‘gétz‘{?f‘ﬁoﬁgg@dl e boot 340 that maintains the stBVViRp434767 { he
septum needl e prior to, and after the boot is collapsed and the fluid path
is created. [0094] As described in greater detail below, the septum needle
330 canfibléhesd gopger da0tahd alseptgrri601 ftowihd Suidadfi thn teseredit kegaP Zonstheh as

25-29 ¢ . to. allow easier handling a reventing,flow restrjction. As

o o) DRl 18 of cepint L, °to, 82 el HoBcit e 2 sl BB 148 °0r 7
sheat h, preferabily ednitiicRd gagede rd26& SRLRRE Bhd GnodpdraddsOthe dRIhed fdaeivigpt um

el astoneric plug 160 prior, t ing pierced by the septum needl e 330. This
engagen%?ﬂmgg’taﬁg%ﬁ‘?n'?%“%ﬂmﬁfagﬁ’é e boot 340 and the recess opening 342

provi ded by the septum el astoneric plug 160 creates a sterile environnment

t hr grgh[&ﬂﬂllcﬂad ﬂlﬁd@ﬂﬁtmm‘mﬂhﬁth 3 P natcRiaB simitdy %idﬁhﬁaﬁi&ﬁoéé&sﬁfﬁ%@t um g
nee e oot .a Se tum sSucC t hat t no tine 1Is t, e sept,um nee € expose
to a no?t‘l."ﬁ"‘é tf%fpf ¢ EESEMOT SRATSERRLY: apg 'ﬁ% spisty PURsrousdrocompi iy And Si9Tse

PCT/ US268/ BékZekariple] 42Q8¢n ifiTable MR w, @hbre MAR0ke BSfidhi HeRMed iAsfiindfhe 10A and

12, the_ chanber 1%;9? etween the septum 160 and reservoir can also be

access et Y SERFH ‘folnt-aﬁfeiadh“p’f??e_t"’% subagierbbyl A0rpfithreerpladipensiipcludes bas senbl y
100 whi Kdeaf mh@m% 9@1@@&1%;43&%%11& bidfin Q@ﬁcﬁ%aﬁ&rom%ﬂéé Und dEa1dd ibrligad stopper
6 e ide | parts, wh

150 and septum 160 can ntica ich further reduces

manuf acteRHRENtc SR Riastiey . The mogry mterialy Rf contach de test remtaining (flowhpatl por t

150, t NeWen therésaoi bibaly bty b d theOhiclddBodid 935 WPire palibl Medafle HALiRHgal Sour ce
even after conplete assenply”and/or at the poin CPAUge. Th & irst fill
net hod, 228 iadvgsi pelysthylehes medicalesasiotabmytic,dedior sainkass steel. pr ovi ded wi t hout a fill
plug 150 in place in the fill-head port 152, and the fill plug, or

fill-head stopper, can then be addggiafter filling the reservoir with a
filler device. Alternatively in a second fill nmethod, a conpleted, fully
assenbl ed, yet—unfilled device can be provided with the fill-head stopper

150 in place | n t h&athGomporeahd polt 152, andMatesal filled by ji njecting .

t hrough the f i " i i m|ar device.
Since the top| BePRE reservoir canPplyethulges, spelic elefimcopalymerfal | fil |

|l evel s and exgcess air can be easi | ynderckefland wi t hdr awn usi ng the same

syringe. In tWefu! cohtrol_of fill volune and ddse de|ive|—ylcan
eservoir Film metal-coated  film, such  as

be mai nt ai ned|

‘ ‘ _ polyethylene, alominum, polyester
.| and/or nylon with a chemical tie layer,
such as the product A83, manufactured
by Beacon Converters of Saddle Brook

N.L
3 Septum _ | Halo-butyl rubber

Septum Needle | _ Stainless si:eel

Septum Needle Manifold Polyethylene and/for medical grade'
acrylic J

Tube Polyethylene with a PVC outer layer | |

_ and a Ethyl Vinyl Acetate tie layer

Patient Needle Manifold Polyethylene andfor medical grade

acrylic ;

Patient Necdle Manifold Film | Polyester, aluminum and a scalant |
layer, such as the product A40,{
_| manufaciured by Beacon Converters of

15



[ 0098] For infusor devices which are pre-filled, the fill-head port 152 is
provided with the fill-head stopper 150 which cl oses thé"%ﬁﬁvwﬁ¥§h050rt.
The upper housing 110 can then be used to hold the fill-head stopper 150
in place afD po4a82990 t he st opper from backi ng out whi |RETAISS@3/076VI di ng
access to the fill-head stopper for filling where desired. For infusor
devices which allowfilling at the tine of use, the fill-head port 152 can
remai n accessibte,—eirtter thruughtgkmh"}%ﬂﬁgad stopper 150] as descri bed
above, or through an inner collar {beyond the renoved fill- head stopper. In
each filling ] YT, the fiFTTﬁﬁggs 152 atfows fTuid to trave
froman exte g§£h§§§?%2 via the f}l ul S§$%f128 descri bed ggpve, into the
mai n chanber IZ7of the "TEServoir subassenply 100, which can further

i nclude i nput and output ports to aid in filling. [0099] Were filling at

t he tig@ of use is to occur, the device does not require the actjvation
steps oldPYalnenesiticalig: te paventond s pewlgeddcand 33 wspeetively) 6 B¢ the tinme

of "use, confifctdder i1t QietlD FleNBptim Cnebdle Wit R £ phifenP Redd® Matifbid
retracted position by a retaining pin 140, as preSsure applied to the

enpty riesapdiercopsjrueted of pelpitsdene Bad/prmpdical szade perglicatiicisepiamel Gan be f ect .
Filli n%oh&ﬁm&ﬁﬁéfﬁaﬂo-%ty; hbd:! B 8L abSfle 38436 bEtWethﬁQ%)egﬁ& %ﬁle%ﬁh}gte\“ e
whi ¢ I's su y an

spring 130, ree to press the reservoir sse force
cont entthe fsepinmt hesdice swanifoldr andnths pitisnt eeedie madnifold kam e propsioueted sburce i s

renove nj | | -V Qi A [ 7 WO
2004/ 0%5&%%@%%%8??0%?@%3%? ? iEr) aﬁfuﬁq ‘Ss“ﬁ:(t:artnéﬁ? ?ES'FIESQ%%{ 6}? %1% I me of use
al | ows vetesnn kxiempiad kargact gyith ttlepentents lob tite résepvoirrselsdssenmbly prafsraplygmentS€d by a V\;h)
deViCQ}%%@% %%Lnﬁt%ﬂqggigation. [ 00100] Belleville Spring [00101] As shownh”
in Fig. TOA > EUFER"GY “B&t% evill e spring 130 is included in the device 1000
for applying an essentially even, constant force to the reservoir to force
t he cord6@®3] Thé sepimn HE0 of Ferd| ks pasitibned béteveen theffirsirfhdd pathi 128sanded erred to

as a "c¢con nt. farce spring'. The cons t force.spri 0 i sed to
Store SHRYMape GeERid At oedtiByGRRE L sonpeR e i oo ™ e

r eser vGi50, aatl chdis: 4ni alestoaderic phig tﬁEhWh&?pdntTt&Bﬁjlz (] é‘eptiﬁj]lc ghikierdr aepfh?ﬁneﬁmst ate by a
pin 14 positiopned at t center of a, ity O ri i ngers. In

ot ng- 330 Pt SRR five el bR pecioi ik B peseatteedB A TSRk 170 of
the resesdlo330, atieh sapediopeddiche Pt F0BIND icRGtedSlowGRIh bhRA MRSt duri ng

st or age. 001&) ..The pi n,lzllo, ot retaining pin, can_be any sujtable pin,

t ube of9 #rﬁgn ﬂqgtpa , can include a septum needle boot 340 that maintains the sterility of

the septum needle prior to, and after the boot is collapsed and the flnid path is created.

[0094] As described in greater detail below, the septum needie 330 can be significantly larger
than the patient needles 222, such as 25-29 gauge, to allow easier handling and preventing -
- flow restriction. As more clearly shown in Figs. 10C and 12, the septum needle boot 340, or )
~ sheath, is sized to engage a recess opening 342 provided by the septum elastomeric plug 160
. prior to being pierced by the septum needle 330. This engagement between the septum
- needle boot 340 and the recess opening 342 provided by the septum elastomeric plug 160
' creates a sterile environment through which the septum needle 330 travels when piercing the
- sepium needle boot and septum, such that at no time is the septum needle exposed to a non-

"sterile environment,
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sufficiently rigid to resist spring tension and deformati on, and secure the
pin to a renoval mechani sm such as a pull handle 260 dé§é%¥ﬁ%ﬁy?ﬂp@reater
detail belqw. The pin 140 should not fail under normal tensile |load or, if
part of an ‘RSSMHBFE?® shoul d not disassenble at forces PEHES2003482762 | nduced
by shi pping and handling, and resulting in i-nadvertent activation. [00103]
In Fig. 10B, a pull handle 260 is provided to aid in the renoval of the
‘retainiﬂam%ﬁﬁMLﬁﬂﬂfﬁﬁscribed above. The pull handle 260 is positioned

adj acent to the bottom surface of the device, and includes one or nore
nmenber s ) ngﬁﬁgpq, 0 inde120fihd BEnsiRY | [ lscal
advantaggm¥%[ t he renggglmg?s?ﬁénﬁg?%inlngyg?%t%ﬁggﬁﬁﬁgfﬁgngﬁgggﬁﬁent shown
in Fi gXeservers, canhalse ie| adgesved dhrpagh anGli-hepds pert riS@blerat@b an tthatresembiznds and

shi el ds gihiBsebini Wi e o to ubas .y, 300...n doing
so, the Spulsl' ha);n e Z%C%ﬁ’gglgg\{ds&lhaeﬂfg%g%%ﬁ?r{lgﬁ' 2?3 gﬁ"%rséoé’p?rolsb he push
but t on 38dsepivm 1600ae bpidentidabprais.ovliish fughearvalices rinafapheng cdndplexigci dent al
activation of the device via the push button prior to proper placenent.

[ 00104] 1d097 m-gémﬁgm S G L I ndl g. 260 includes a
menber \%,hi c _Erevents thee'dgggfa:dg)gﬁilggfq%‘fdeﬁ%%?géeiiot%aﬁiﬁéogﬁgﬁeSB"lYPFon. In
ot her v&PHiaextegal sares euerbafttr nemplste asstrebly ahd/ora tio peirt aflusendd aifst All menber

which e n 10 he .devi ce usj t revent
ovement o e B i skl blha bl 30Tt itk % el L 3ol on. 16
16 Febr trathg filldex pond 5208l 198 80 9BigRE H1L-1A0 GRHR2 246 Theh B3 bARN a8kt fillingt her pul |
handl e/ ' ocks n_pe.provi ded pbetween the pull handle 260
anjl t heﬁ%ngéﬁ}é”’ré’@g‘ é%gf;&n‘%’l ¢ héﬁé@?EYeﬁFWga ﬁcﬂndlgjg,m uft CoEPIEESFBYEY oper at i on
ﬁnddl pr @sgnmfd;getamﬁ,_ illl et dévide muawatvizdgﬁwﬁ@me mzcmljs% péﬂ‘lSEEﬂpla&‘TOl@ﬁ’ﬂﬁé h§| pul |

andl e S c S ers t hat extend fromthe pu andl e
surfac eﬁlﬁ"?i‘ 0 pé)gtefr#hﬂ’;éclﬁ?fl ?ﬁu% dwtﬁﬁt%lﬂ&bﬁh? dig-head goppey “ﬁ?&géﬁ%@ﬂ he
appl i catyringe af similérakgiee.t Sinkd e POpSIT bAoA b RATL BPY bidg %%%%{mfe unti|

t he pulf -egan | e has. beepn repoved, activating the device. [ ( n yet
anot her Vet YIGHCEF A 158 anBBly sesmend satbdmans gsing theesame spingssir thisttan and

but t on @kdfdleoittd] OF fill GalimS @hd Sosk AelivehRas ﬁgﬁaai-ni ng pin. In this
version, as the push button is t:'activatg?jf,ng%ﬁ e retaining pin is skewed from

a subst hal | erpendi cyl.gr position relative to the Belleville spring.
As the @Qé%?]ﬁfﬁﬁ&m ‘He"ll%es © pyritlied, thy duil-ead pewd 152 dsprovidechwith e pin is t

event uaill-geat loppce S0 ik:RANloRés R fillfidal o, R IpPE noREHRYRY cllinclig ot | handi e
260 ca %I 59 Mﬁlaﬁde a tactile and audi bl e"i'ndi cator providing user
f eedb agﬂ hold the fill-head stopper 150 in place and prevent the stopper from backing out while also
providing access to the fill-head stopper for filling where desired. For infusor devices which
allow filling at the time of use, the fill-head port 152 can remain accessible, either through the
:) fill-head stopper 150 as described above, or through an inner collar beyond the removed fill-
) head stopper. | In each filling application, the fill-head port 152 allows fluid to travel from an
- external source via the fluid path 128 described above, into the main chamber 127 of the

feservo_ir’ subassembly 100, which can further include input and output ports io aid in filling.

[0099] Where filling at the time of use is to occur, the deﬁce does not require the activation
steps outlined in detail below. When the device is to be filled at the time of use, the
‘Belleville spring 130 is not required to be held in a retracted position by a retaining pin 140,
as pressure applied to the empty reservoir by the released Belleville spring will have 1o
effect. Filling the device at the time of use serves to displace the Belleville spring 130, which

- -is free to press the reservoir subassembly and force contents from the reservoir once the

-external filling pressure source is removed from communication with the reservoir.
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[00107] When the retaining pin 140 is pulled free of the Belleville spring
130, the fingers of the spring drop, and in doing so, exErfebgianse@Y on t he
filmlid 170 of the reservoir subassenbly 100. The edge of the spring 130
I s trappedWeage829%he reservoir and the upper housi ngeCTAIE3003022T6Te
configured to preferably create a pressure within the reservoir of from
about 1 to 50 psi, and nore preferably fromabout 2 to about 25 psi, and
nost pr Afiditiahdlly, suchnfikibgut tHbtiine ofaleUdilond spfile pavkaging sREE wibutddki very of
the reseryvoj.r contens. ‘gor sub-cut anequs_ i njection or 1nfusion, a range
of aboufSBCHgpsprosente é"cgﬁ‘?l?t?lﬁn&ﬁt”?e(&lc 8] The Belleville spring can be
si zed between about 1.15 to 1.50 inches in dianeter, Q preferably 1.26

i nches, [00200)| BelwvilleiSpnd ul | 600 pl delivery. As shown in Fig. 14, a
commonly . found Belleville spring cal culati on graph as. known to those

ski |l | edgg, h rt_cap. b sed.to al.cul at e opt i mum sprin metry. As
hown | OB "Rs Globi ey Fod Sifoe R fiffiesntog 120 HRlnagt R ARPERRIPRELT oo or
Bﬁl | evi Il‘(olr leqlaptl%ngmr &ﬁmmamy éﬁeﬁ;ﬁﬁf@&hﬁ?btﬁ@rﬁéﬂﬁkﬁ%ﬁe :ﬂlﬁtdo_ﬁ?llltsﬁﬁm thaown to

t hose sKi ed | n. e.aLt, a Bell eyl e washer 0 el [.ev] e spring,
exhi bi (S E lsé‘ﬁ’éﬂ"&@?’e"‘PP’S_’t"i“E? relopgi o e é‘r"ﬂiﬁ#‘-&fﬁﬁ‘tea?gﬁ%f o gp ] Pt on
| oad defolcechiifn13068 uidd@o SPtd dierel R Sbifen réle4R6d By ddvide RfivitiofXRebssinRie t0 a

rel axedtBstate.,As hgwn in Fig. 14, the selection of a spring, having a
speci f i €°AECYRE & dhe Hmeidse reiseinaidhs hddip adlexpd sl by adi 14Y | oad

def | ectpositiondf fthd Rnted 8 4 uFaﬁngaswin Blders. i ié813400 e g%?ﬁééé%&%/ 022767
[ 00109],. Housi ng Subassenb é@& 0118] eturning to Fig. 10B, a bottom or
|ower HETE PREnS Steess an the Sim d &jof tha resersipir subrssembly 1100 phayuppainisedadttg 110 and)
the res@mpahdnisStibng &6ty 100 described above. The |ower housing 210 can®
be used to trap and contain all remaining conponents, and can provi de snhap
featur 8 tQ receive and attach conponents and housing nmenbers. The | ower
housi n§ 91031 Ths pin| 140, phesigigingaia. egn ey guitshle, gin dabay pesingofhatdtur i ng,

r el easisifficieal rHd" i : ' [ mani fol d
220 as Sdes?::r_igggi iiﬁqgérléggf’%é?%eg#gﬂil ) g%%%ﬁ%’ﬁég‘ég%fﬂ% p%E?aot él\gegngdvglni ts, such
as bet vieshaiss saghnsra pallchandiade0 fesasbeddn greitersdetaibeldye Bospinilddebuldowar d

verti calt £GMN8: ' 'Péﬁit r | e.assenbly since
the push button Ilgsu ge?gﬂ;een%}]@&dle cr %%5@%@%%&%&6@ ?%%a%?mﬁéﬁ%%%ded into a
subst afhat gin bedodicediby shinpiserand hagHing, aad piselting inhalveae activatibrl. ower housi ngs
110 and 210 respectively, can then be snap fit or. i

[00103] In Fig. 10B, a pull handle 260 is provided to aid in the removal of the retaining pin

140 described above. The pull handle 260 is positioned adjacent to the bottom surface of the

device, and includes one or more members which extend to one side of the device creating a

mechanical advantage for the removal of the retaining pin 140. In the embodiment shown in ‘.
Fig, 10B, the pull handle 260 includes a member 262 that extends and shields the button head D
360 of the push button subassembly 300. - In doing so, the pull handle 260 prevents the |
application of a force to the push button 360 until the pull handle is removed. This prevents |

~accidental activation of the device via the push button prior to proper placement.

[00104] In the embodiment described above, the pull handle 260 includes 2 member which
prevents the application of a force to the push button. In other versions of this embodiment,
- the pull handle can include a member which extends between the push button and the device

housing to prevent movement of the push buiton when a force is applied to the push button,
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bonded ultrasonically to one another. [00111] The upper 35% hower si ngs
110 and 210 respectively further allow the use of indepeRdERtUF Y sembly
conponents, where each conponent can be self contained and stable. For

exanpl e, t hE0284E3PL| and separate reservoir, specifi BEIIS200382%68ser voi r
base surface 120, fill plug 150, septum 160 and reservoir film 170 of the
reservoir subassenbly 100, contains no unnecessary parts and as a result
brings d0018W S5t qtbﬁr@uﬂlo@ddlpfm@ buttoni infprlocisema thieqursvidddnbehwletint the mpullal |

stored @peNOYs¢ DEQLR j.ned separate.fromthe reservoir so
they cannot be | nagvgrten‘:&iﬁ;1 io%eqc&ﬂgigp P‘@ FISHARE BIERsA PB4 A Eneed! es

[ 00113] Pre¥eniingiangjdental Eq:tgstlonl(JEBr ammlm Fith)Bj iteghull SeilcIBs0 4 iatladescont ai ns
at | eastneaM oneedl e, but opt ai.n, several,
uch’ as amer PR BieRfhy e 356 1l et s prsciven b SBRaSHRsI y 300 of
Fig. |Q820 E&‘cme‘lmtsrthn“@pﬁbaaon?&& fofcepd &E@ﬁﬁﬂhﬂton 340 k@R foviad HeaUaEwR Ssnal | er,
such as; I S _an r.e n,a patient needle manifold 220

whi ch cah%%be %@chﬁ%ﬁﬁ“&ﬂ?ﬁY Bﬁ%?ﬁ "lﬁ’ﬁ with the reservoir. Each

m croneedl e is secured to prevent disassenbly fromthe manifold 220 at any

force | 9306nbnyet anpthemvebrsidihef thecansbiodizalne Feiad MO tﬁ@gﬁhtﬂﬁ’tﬂn QRe is
auges, or a

| ud | b { | f | t
Ty i T LI A WA I e T
nor e po¥ctizated, dh@ffﬁalﬂmgiymllesl@wéd fipbed Qubsahially ﬁ'(ﬂcﬂﬁ'gffosﬁ&?réléﬂ% qf the

evel .if the needle has one February 2007

3\2621384@6?5@%%{5%‘ i tlfg 1§85HRg P doskewpd ﬂ‘i‘hﬁfr?@ dihsn i theerstaindegs piniived above,

th s esvottualy tdqakd féhn GasIBRIRARMpARE.! ReRvil Gifthe P HERECSHP LI £ te“t sis
actlc.ala(? {aﬁﬁﬁ USJgﬁ gccurs oqver a |longer peri an typl ca

associ Hibls digatenyrovidiag pser &sthagh r equi r| ng a nuch Iarger

cannul a, or needle. In the disclosed enbodi nents, any m croneedl e can be

used wHD@07] aVbet theketditing §1h6140 q?ﬁé@ﬁ@@éfmgﬁe 'ﬂstfhé @ﬁgv\ee r]owever

t he en‘qul nent, sho i ncl udes m cronee | and 4
mmin an BXPeIER: Pg}ﬁflwnﬁo gxert aZfOFﬁﬁ")Oﬂﬂ%Prﬂﬂﬂl@mlOfﬂmg@mntS@ﬁS&em pati ent
need| eaooamh@edgemfmelsp 213038 Rl beGREn e ¥woiii%’d ﬁé%ﬁﬁm e number -

. of needl| eﬁ as required ){ t he Specific application But t on
Subass &b 900 gured to preferably create a pressure within the reservoir of from about 1 fo 50

psi, and more preferably from about 2 to about 25 psi, and most preferably from about 15 to
about 20 psi for intradermal delivery of the reservoir contents. For sub-cutaneous injection or
infusion, a range of about 2 to 5 psi may be sufficient.

[001 08] The Belleville spring can be sized between about 1.15 to 1.50 inches in diameter,
preferably 1.26 inches, to allow for a full 600 pl delivery. As shown in Fig. 14, a commonly
_ found Belleville spring calculation graph as known to those skilled in the art can be used to
calculate an optimum spring geometry. As shown in Fig. 14, multiple plots show load
deﬂecﬁqn characteristics for Belleville washers of diﬂ'erént beight-to-thickness ratios. As
known to those skilled in the art, a Belleville washer, or Belleville spring, exhibits a load
characteristic, shown as a percentage of flat position load deflection, as the spfing travels
from 2 flat or flexed state to a relaxed state. As shown in Fig. 14, the selection of 2 spring
having a specific height to thickness ratio can be used to create a desued load deflection |
profile.
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[00116] In Fig. 10C, a push button subassenbly 300 is sho nd inée7grat es
a septum needl e 330, septum needle mani fold 322, and pus1t§ YK 21 de 320
i nto one piece;, however, fabrication of the push button subassenbly 300
can be si npYo toogeB2eewhat by providing a snap-on puskCHUR20GM2F78te pl at e
360 to allow for two or nore sinpler nolded button parts. The push button
slide 320 al so provides a nechanismto secure the patient needl e manifold
in a r 0188 Edugos Btbassembnd rel ease the mani fol d when the device is
properly activated. [00117] As shown in Fig. 10C, tubing 350 which is used

to estakldg | i h d reb i Le r. detajl .bel ow exits the
sept um ?gég?]egﬁ%%\rylﬁgfogﬁ?ﬁ@dﬁ } %é 3@%f g‘%'%glsga%% b B{?f'ﬁlﬁég}#‘f’? %ét he
pat i ent Witbde eppenhoisolgdl 1020d Helresetvoiy sebsbaibla36@ddetibed above! cRibiltgera

f 1 exi bl [ bet.ween the septum needl e mani fold.and the patient
needl e ?r%lir?lin%c# 8!%%%’&%“5&65? ﬁ@’n?n ﬁglét&ﬁ%@hiﬁﬁlﬁw&o%e’&%ﬁ?gﬁﬂ Py ﬁg“aﬁat i ent
need| esfea@esits raxsive aid atthch eintpoherAcinl Iddding Rie@kéE eThdlywilRuling 2 1ncaal | de 320
and cregéeésng?dstabl e secur.ing and rel ease nechanism as described in
gr eat er “det St et&’é‘ﬁé’%@ﬁ%@&‘i@? foptures, (R feusing; gyleasingy and, diseqting dhe bittoent s 326
and 328sliciar320 and patintlactdRl RRE1dM20 ab HakkiBedRdriafr ROLT bLIBS. RWYriLNiS! | de 320
in pl ac%gt var i ous st a%%s or positions. For ‘exanple the button
subass e OV SFR3Bs-glckpybetwese thy wprind lewenhoysing paitsi eande positionsd|ieward or
r eser vovettical eaférner the Felies) wi@EHbResd thosé a%%@‘ R mbly,
housi ngéwgel di ng and_user g‘(r:t I vati on. Spe?%?{?ca g%y%é%@ﬁg%g{lﬂtmg
posi t i o ;Sé?’%blgﬂsﬁﬁn&e@bifgo%ﬂbf tom %;msbaq@dsnmimbsmxﬁahmm|i?gtqufft on, is.
pr ovi td DhlateC S8k & W;:ﬁ at | needle
mani f ol d 22 ai S h.g?ﬁgbsft a'?l or?ggg/@gf aﬁ%@ 2tlo éec[&g?ly’ég%welgbfgms\l/a er#e}r?{i of the
but t on bepfefilsgsgnicelietofane snothspsi ti on is provided wherein the grooves 221 of
21 16 February 2007 WD 2004/032990 PCT/ US2003/ 022767 the patient needl e
mani f ol [d0EnpagR dpper fid BlvesSK - o g ,$20. In
this -g&s%%iionﬁq Ip(&)}adi n cgn og%%ﬁ ﬁﬁwg}?&g@gﬁ%&]gﬁ@g%@%@gnﬂ%ﬁg septum
boot 3 epthaubsessmbly congonentso OviRe eath swopotenb oati beé celf contatmbd pndosi ti on,
s proviRd FaloahbRIBR aafhiakANb e LN 5Bl needle Boql, 340 and
septum 160 seal . the patient needl e mani T ot & el i VUt HEY onar y
rel at i varfacs 12Aefil iplugalsiOe sqpbwne h@handofesarvvdr filnh 1 00 obthe dRedBR subdsenibig ond
posi ti [ ovi he_.bution sli Ls slidably. e ed d the
gr 0oV egﬂ%ﬁ"“g’?{st %deq%%f?%ﬁ% pﬁrétseg?%as a remﬂebnngs a low part%:le Jod $5to ﬁﬂng

operations. In addition, all stored energy components can be confained separate from the

reservolr so they cannot be inadvertently deployed during filling

[00112] Microneedies

- [00113] Retumning to Figs. 10B and 10C, the disclosed device also contains at least one \)

patient needle 222, or microneedle, but may contain several, such as the three microneedles
shown in the push button subassembly 300 of Fig. 10C., Each microneedle 222 is preferably

at least 31 gange or smaller, such as 34 gauge, and is anchored within a patient needle

. manifold 220 which can be placed in fluid communication with the reservoir. Bach

| microneedle is secured to prevent disassembly from the manifold 220 at any force less than 1
2 . pound. The microneedles 222, when more than one is included in the &evice, may also be of
 differing lengths, or gauges, or a combination of both differing lengths and gaugss, and can

- contain one or more ports along a body length, preferably located near the tip of the needle or

" near the tip bevel if the needle has one. ' |
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mani fol d di sengage fromthe first set of detents 326, rengjpin 111 oned
within the tracks 324, and then engage the second set opﬁ%gé%ﬂ@gggg% of
the button slide 320. In this position, the septum needl e boot 340 engages
a recess op¥MiZAY3AP provi ded by the septum el ast oner i ECUESB2BS  prior to
bei ng pierced by the septum needl e 330. This engagenent between septum
needl e bgot and the recess opening creates a sterile environnent through

whi ch t hEYLbTathe erandinaent despribed 2bpienthp uer ofimigtiplo 84 seupe newlfes todelved| e boot
and sept iBves e 8hkdls B pdlichl e infusloll BSEPOIN MBS Sofd0p2XBRRaH 1O 2
this e at es % lf:

non-sterile environment,” an ectively el'im cts of

m nor f agsseciaggdavithedndinmpdiapeOytigetinjéctionirequirngsa thiichriarpar qanroils, oherebedis. BN
activat efle 3QkiodeR~ pasition.. the _patient .needl e .panifold 220 remains
stati onary re?éae%i ie}\%&th%%ﬁﬁ’eﬁg{ﬁ?lﬁl@ﬁﬁegﬂ r?om\%e i e tﬁ'égeﬁﬂ{]g?fo e Giradermal, o ¢ he
third poesisubagteneansspapej biwvevers thetembbditientsheivi de Figs 16¢ iisbhlaymanareaes and t he

grooves f_th atient need| I fold disengage fromthe second set
of det en@g%g? lr%ﬁa‘?%b‘] 6%51“&0?%1,?'8@3\% i, @nd fe areangement, of fhesey| i gned
Wi th t hepatiem akedbpean b iB2 Eneal befoulindat by, bh®anTholhday Hub®8 oflebdl& 320. 1n
this thi rd%qﬁlg?sdti n tllrﬂie sglgtum 160 is penetrated, and the manifold and
safety BiS l%?htﬁeﬂ%?f’ °q i%ed in greater detail below, are released and
forced downward towards the user's skin surface, driven by the spring 310.

I n the dfdd) ResitBigton\Babaskdaedbly f orce required to penetrate the septum 160,
conpress the septum needl e boot 340 and rel ease the patient needle

mani f ol s T B <N his third posjti.on, s typically between 2 and 4
g%nds. q?@@@z%@‘%@*ﬁ%a?ipé‘%? %H@%ld?“ 25Ha ¥§8bdﬁﬁh‘é‘@a|ﬁé‘? ﬁ‘&?ﬁf?%‘i B sWBND| i es
; hand 18t 330espant hwdl;;néanfémtﬂze, m@egﬁbmfelﬂ sﬁ%esszloaﬁtﬁ%n@ﬁeéa; Hé,‘gleﬁgdnlt ai ngcziz
within [LesSer.v,0i r el iver the fluid to the patient needles :
Each natrtl.;li’fei(%?n&nﬁg %%ﬁgﬁg%f"é@e%ﬂﬁSQQ fn be simplfisd Wewfliﬁlhywﬂﬂl@ﬂg Bat hs for
rout i ng stizpsrposh buitdNfab blatel B0ab MBS Qo d26ndi8 -‘%ﬂﬁ@lﬁé@bﬁﬁﬂgaﬂ ot her

pr otubeclgnce;[1 and %aéﬁsssoci ated tubing 350, and delivering th c_dntents to
the pat {BpPUsh byttores Qalsg Provides 2 mgohamema oossows thepetipntsxdb3nadolidn need es

222 andaidiiabted peitile] shdbleiR metnBirold Win RALdeSRL i 1§ 2lRHeA01 d 220 i n which
the patient needl es 222 are anchored 1ils ir? %bs:b‘g&%(}) y ni (f:%tion‘with t he

Dyney ONVOLL R | A5 PR il OG5 (bR 50 SPche (ad e seablishct Sudepith 05 220 1 5
hel d i ndecritied iti Ble@iBS @otaiDbelow BxitsthedePmbaSIE nlaBBSId 322 on the same side as a '
tubing entry to the patient needle manifold 220 allowing easier assembly and creating a
flexible fluid path between the septum needle manifold and the patient needle manifold. The
patient needle manifold 220 containing the patient needles 222 is assembled into tracks 324
- provided by the button slide 320 and creates a stable securing and release mechanism, as
\) described in greater detail below.

Frer

[00118} As shown in Fig. 10C, a pair of detents 326 and 328 can be provided along the
tracks 324 to hold_the button slide 320 in place at various stages or positions. For example
the button subassembly 300 of Fig. 10C provides multiple positions to allow for reservoir
loading, patient needle and septum needle manifold assembly, housing welding and user

~ activation. Specifically, at least three positions are provided.

L [00119] A. first position, or assembly position, is provided for reservoir Joading and house
- ‘'welding. As the patient needle manifold 220 is held stationary relative to the slidable -
- movement of the button slide 320, the first position is provided wherein the grooves 221 of
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provi ded by one or nore springs 310, by the push button subassenbly 300 and
| ower housing 210. In the first version of securing the B%f@%ﬁ?yﬁégﬁle
mani fold 220 in an up state described above, the patient needl e manifold
220 slidablwoesngegem a set of tracks 324 di sposed on t herutmisioerves! i de 320.
As the patient needle manifold 220 remains stationary within a chute 212
provi ded by the | ower housing 210, the button slide 320 slidably travels

until aptrag iLng. ' Py e i : { falgts 220,

rel easi H’;ep?ﬁéét%%ﬁgen%%gﬁgéé%%#o#go%v&?z F ?’g%e?ﬁggé %(gc 2%315212'ﬁi \SM thin the
chut e. poiti@dlbading ecensecwrwithoer istecfarende bswear thegeptive boalt 346rand the egpwan nani f ol d
220 in up state, one or nore protruding blocks (not shown) extend from
the button slide 320 and hold the needle manifold 220 in an up state,

under | oad, provided by one or nore springs 310. During activation, the
butt on K012 826cdnd pekitidmbiryshifi ppitmocd promdadniyr shipmighioid sstblishesdhe t he

pati ent e nj d 220, whi s relea a trav the skin
surfacesegp"%i ﬁ%ﬁlgrs%’ro { g‘gdu?'nodg%f’pmgf (l‘)%dg]“&ft“rs %ee 3%%% ﬁg‘%? I%'%%ﬁhfze%ooﬁé%%ﬁe | ower
housi ngst&ichamneiativectobtht slidubsd moeenR0of ths buthen siidle 32R sthessoend pesgionfis t he

atient_need| e ni fol d. 220, .. mani f.ol d . drops a t needl.es 222 seat
!On t he B@g{aec{sasst%?rlf&%%‘%lﬁﬁ]é‘ﬁ“tgﬁ'e%ﬁeg o) %%%‘%BY?&%@; Ogﬁ%ec?@?e%rnge(ﬁﬁrt her
dLscussmdzi'fdM disdngagepibért e &fpﬁt] pﬂﬁét@ms 3% repdaining p@&ﬁoﬁawwam iDthsf 'eéc];kﬁ enced y
above, e entfire content o i i S__jncorporate ej n, by reference.
[ 00125] S0 aaihrr Gigpes DR streBe pHDE SO Oldhe Daon e Sa | abie Pt 310
exert aphé dpfitn ARdleHBot 340RnEIget Qﬁ:céh@gﬂyéﬂﬁig 38 ?ﬁuvedms}itﬁ@eﬁx&%&sfo@mﬂa i Ve the

mani folq when activated, or released from the up state, allow ng for

pat i entPIs &) REiop swbeingpiciged bt sttt peedler 500 This sgrzsmseid ey sPBIat i ng a 9
fluld pbile B8R d fEers QL HERE £sterERAHIMRSEFoul WHN o sdpliik! bl €

tubing, , patient needl e man d and the array of patient needles. The

drive spedlagavelsiobenariereing both the soptum peedln deell and septew. t Ferefoee at 1o time he
spring-; ' ; i ch ’ ced
gt ng” RSB I GRS (TERLL Bl GoRoAbl ufi s SHERYGY oS 0O

second)th¢ efftRE itk faifieffbveldingot | on of the button slide 320 al so pushes the
septum needl e 330 through the septum needl e boot 340 and t he septum 160,

c E—er?b 'S 0%%11) léag%g%wﬁ&ﬁs%&@déd%m&%v&%, 56 BI- b2 pbsifiOf As A28 Helit2 990
: manifold 220 remains stationary relative to the slidable movement of the button slide 320, the
third position is provided as the button slide is slidably engaged and the grooves 221 of the
patient needle manifold disengage from the second set of “detents 326, remaining positioned
within the tracks 324 until aligned with the track opening 325, then falling free of the button
slide 320. In this third position, the septum 160 is penetrated, and the manifold and safety
mechanism, both desc'ribed in greater detail below, are released and forced downward k)
- towards the user’s skin surface, driven by the spring 310. In the embodiment shown, the
: force required to penetrate the septum 160, compress the septum needle boot 340 and release

- the patient needle manifold 220, in moving to this third position is typically between 2 and 4

pounds.

[00122] The patient needle and septum needle manifold assemblies 220 and 322

- respectively, enable access and discharge of fluid contained within the reservoir and delivery
of the fluid to the patient needles 222. Each manifold housing therefore contains a number of
~fluid flow paths for routing reservoir contents received from the-séptum needle 330, or other

| _ .protuberance, and any associated tubing 350, and delivering the contents to the patient
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reservoir and the septum needl e. A septum needl e cont ai ni mani f ol d_322
can be attached or constructed. as a conponent of the buﬁgoefpr'éfl’rﬁ"&ggg

and noves with the button slide during activation steps until the septum
needl e 330 YWRA¥HIHPYS the septum boot 340, and subsequBRFP§003BEF6Tept um
160. Dependi ng upon the sequence desired, prior to, concurrent with, or
slightly after the septum needl e 330 penetrates the septum 160, the

pati enty.n860» mniﬁto d K Qfithe ugeel q88 gﬂuéﬁﬂgeéw zta@tﬁm@mo azgamnmhet he skin
surface, seatin patient needl es 222 and thereby at f | ow of

ener gi petiert Inmddlesf%é e mhqr@%@ iy pid commupiggipnrhth Be ﬁﬂ?ﬂ’i‘ H ]di septum
needl e 4 ?%R@Hch thd %Ehf&ﬂgﬂaeﬁlg nee&aﬁwéma%&mé%d he septum needl e

mani f ol at’l en t'he patient needl e nmanifold.

[00127] One or nore septum needl es 330 can be provided, gm% e.fromthe
pat i entl00123L e qetient secicomanifoldd0rig beld dn e prevelcas GF (i 1 a’ten bifffete fluid

P DSNERR RS Bbfe ks UK il Silldimbdsflnithpa AN Bousgscr | Ded

above S In part two or nore needl es,
speci f 238l llwtheeﬁ:rstlveam of n@us@ﬂla priiratotedlozmmifold 320 n an wagete dpreribetk | ent

M Cf ONGBHS 1R 3tied e 19&%%&%@ 19@%%@%% %9&%8‘2&1@3@4?&?6&&%% di fferent

construc epen |ng upon characteri cs desired. For
exanpl épttomstidesd20e s the paimnﬂmddllemauﬁﬂé 228 remiains| stadionaiavitin aefée 22 gauge

needl es h t um 3 n fa lal or

| ar ger P é’ém%lﬁ tg%ﬁ’ “F'é‘ﬁa?ﬁg%eequ%%a (fé%,zb ﬁéa% é%bag’?]‘g?? @n 0 gﬂ&ﬂb ati ent and

sept umsaeaﬁgmwﬂtt ewatibnt rebile mbnifsid 20, otleasmgethe paticnf neddle paifobht2tneed! es

b%l ng .0 at| ﬂﬂ‘l’é‘éﬁe device. [00128] A flexible tube 350 can be used to
nect® %ﬁsé the "and/or septum needle manifold 322 to the

pati ent needl e mani fold 220. The flexi ble nature of the tube coupling

al | ows [00124 &b & eedond eadion offestifing e AREnt meedb\maniﬁoldhz?@riaan sp sitedengendence

f the 3 t t
heoal ¢ oL mary Trgodine BRI AR R e BoR B b sife Rt iholhe plfele00 (@
conpl eteaifblaezdol i gh mﬁfsﬂatebﬁh&w%ta.dt b videé biyhine dnmmrag;pnﬁgiosmndnm array of

necal o SHEFHP e P g PR SueIATy dpplerdh vy HSbPOatod Bt T

housi Ngegii®@mamifsla 28R hidh isrlesl bitDSavalkowkad e shRChuaiiR\of e gddddor ce on
top of the patient needle nmanifold 220, all ow for dlg sg; |ng when
s hiftog e A2

t he nadlong|adravel path by Jeauresun ihe joxvey hoysing 31P-and {he hyfios,

i ncl udipgid ABveEE: &thé gaﬁt«.ewﬁeecﬁe RSN 256, RARMiBR dBpY ar¥hd nobdlled TS, OF one
or more leaf springs

seat in the user’s skin. Additional details of supporting blocks are further discussed in U.S.
patent application serial no. 60/420,233, referenced above, the entire content of which is

incorporated herein by reference.

[00125] In each version described above, one or more drive springs 310 exert a force on the
top of the patient needle manifold 220 to drive the manifold when activated, or released from
the up state, allowing for patient needle 222 seating when the manifold is released, and
creating a fluid path between the septum neédlc, septum needle manifold, flexible tubing, ,
Iﬁatient needie manifold and the array of patient needles. The drive springs 310 serve to
- “plant” the needles into the skin via the spring-loaded patient needle manifold 220 which can
travel at a speed ranging between 15 and 26 miles per hour (between 6 and 12 meters per

second)

' {00126] The slidable motion of the button slide 320 also pushes the septum needle 330
- through the septum needle boot 340 and the septum 160, creating a flow path between the
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16 February 2007 WD 2004/032990 PCT/ US2003/ 022767 [001291 A detail ed
enbodi ment of the patient needl e manifold 220 is shown i ASFe§8arMBH7 and
15B. Fig. 15A is a perspective view of a preferred enbodi nent of the

pati ent nesd mose¥ennf ol d patient contact surface configuredv@nzfer t he

pati ent needle manifold 220, and Fig. 15B is a perspective view of second
patient contact surface configuration. Additional details of manifolds are

di scl osed in a, conmmonl y-assi gned U. S. . patent, appli ' Last ovi ch

ot "t - TagvPR G g sredkn R septn age i i ag pnoE Jo e Ml T

" Devi cgr dnstnl¥eidhed cofifneReIinetsittog sliide 319, dnd mwkswithihSbbismatidedilingough The

Skin", the entire content of which 1is intﬁogie%or teg %fre'sn Q u%gl}'erence and

in U Sactiyatienatepsypith thesepiym nsedle 330 pryciraies the sepuybool 3, and subsctuertly 15 ‘g

and Se{ﬂe%trptﬂlﬂ'mao'ﬁﬁﬁﬁld@%;lupoﬁ Qb ﬁ&ddeéi%igﬂorttb,ecoﬁ&hﬁht?wﬂb,mreﬁgmlyof each
af

bei ng 1 ncorporated herein by reference. 0130] In the pali needl e
mani f okferdhd sadture meedih 3ithpanpiratgsghe senbm the pafggnt p mglr‘lglf ﬁ‘lﬂsd

COMMUN SALLOMBR:Bins Bt LAEH 1o MRt el SafblgOib Jabnd Roits AnalitRRGDLyNC! €
222. The manifo may Sinply have a single path to one or nore patient
need| einjtiating ey gfrepwigized fimd! fanp the resenoir, Puetsh the sepham peadle 09 5ERT1HY cont ent s
to eac ed| e ar at,e Yo r SceiBYmdnitbidh@td eonpri se a
tort uoﬁ%eg%awj?%?%?ﬂ C%%P‘é’%@g%?”g? ra@%ﬁg,tottﬁé;%g@? af fectl ngm’f | ui d

pr essuthepationtineedies of the patieht needly maaifeldacti ng as a flow restrictor. The
channels or paths wthin the patient needle manifold 220 can range in

wi dt h, h cont.i t] | Hﬁrﬂ:{% aphli-cakihRNihe WEER channel
wi dt hs[@?ghtggggéltﬁgebe me%&gﬁgaésg%g% gn Ofi_’Ogd?,i r?'ch, prg:‘llte_hfgabl y 0.02 .
i nch, midomediec2n?sllavitegredter flommvithin thecompletpfii path betwigen fegervaiigido] d. As -

further shown.n Fig 10C t ti.ent n i so incl ude
a fil nPFoRtsdes. @&ﬂ%‘?’%"s"&&‘“&? skt i @Eg#ﬁa@%ﬁ%@%%ﬂf&qﬁgﬁéem t he
mani f otveb anBorxedles] spevifichlty,cht leastanreleptumAseedict3304 dnd 4tlledstiongepaticrinal ysi s
above and outlined jn Table 1. the filmlid 2 Unpterial | o0 chosen
o be PP A%, ThF el fleidsatog dn dhsaiiontt nfes pATHE A ophdBuBt

M ni MafepRXdih@Gdahe Ruidgaml dhira@eristicd @ukéd. PPortexatiplafths patient miztonotdiesr

enbodi nents of the patient needl e mani fgjéd, E’?fg ngiéi f3§I d ca]fr} Bbgnenon-fi | m
seal ed222@ncade e PEMOTSArgmgernsedios. NPT IRe SPBL RS 3R FANRERE St hi n the
mani f ol0yBeMnall RAA3d neddiss Skibquifeantruitionslly, #kesepiratidheofihs patieht aeed| e

mani fol d 220 'shown 'n Fig. 15A° shows a skin cgntact_suyface h%\i/?l ng a

pl ur al sepanpnecdien slews frathen fegdomyof poxeraent of B natient peedles V0L LB heed| e
cone 2264 Ragl needl e cone 226 can include, or be placed adjacent

[00128] A flexible tube 350 can be used to connect the septum needle 330 and/or septum
needle manifold 322 to the patient needle manifold 220. The flexible nature of the tube
coupling allows the patient needle manifold 220 to move with greater independence from the 7 \)
' remaining components of the device, allowing more effective needle seating. Once properly
seated, the patient needle manifold 220 completes the fluid path betWeen the flexible tubing
350 and the array of patient microneedles 222, and the user’s skin. As noted above, the
patient needle manifold 220 is guided into position by features in the lower housing 210, and
the drive springs 310 described above exert a force on top of the patient needle manifold 220
' allowing for needle seating when the manifold is released. A variety of drive spring options
| exist, including the use of as few as one or as many as four coil springs, or one or more leaf

springs.
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to one or nore glue wells 228 provided to allow attachnment between the
patient needl e 222 and the patient needl e manifold 220. 18&SePryamstitt ed in
Fig. 15A, each patient needle cone 226 is preferably not uniform about the
entire coné¥@rl¢liPYr ence and can include a renmoved 2BCLESPeHIRIIATY 2007
WO 2004/ 032990 PCT/ US2003/ 022767 portion of the needl e cone of variable
size and depth. Such a segment or cut-out section of the patient needle
cone 22d0H3% Bedetsled\emabotitnent efithe patict besdehini2B2200% shevay indeigd. asar wel d

access, cyt e .egch needl e. wi thin.the_needl one at _the, required height
with mi r‘#“?ré?ﬁ He 3R 4 P%@?q{vﬁé”ef“f%?ﬁ%ﬁ%?ﬁcﬂn ey '%P&ﬂeﬂt%@ﬂ%z] A
second vwemgoldpaiidnt chittactlsuiface@bhBifitatioh FhraBe paient hdR3hinebld NeeMagigani fol d
220 is §§?SV\%] ej n Ftll‘% .15B &%o act surface _shown_only). The needl e cones of
Fig. 15B°FhctRA@esive g of @ﬁf@“%&?‘?%%ﬁ%’ﬂiﬂ?@“%&%?%@%@spatient
cont act: ofmedifulds, argisilbied 16 caifimotl LAk . PhtehtMppiicahic AL dslodich 15A

I.on shown in Fig. 15B, a tapered recess Is also

However ., i.n_the ver
provi defft aéxtsg’ﬁ‘gi% 1065402 n &lef omdipbanarys, 12005 2wt entitied SReviebndMstliod cone,
adj acenFor DelivBEnd OL WithdARERY A Subslihes $hoh T]?essﬁ%?g% e%lﬁrg%&ﬂent bp@michhe

renoved. portion can be nerely a renoved segnen ] cone circunference
above t dRqoERorasH besein by aeferengerand in Uy pajent appioeifoni sarigting. 601431359 strial ger

Seqent nqis0LBE60n d CiaFHITeOMSNES, FAediba HRTD AL endMFlols S LIS Bernk U L T

extended into the manifold surfacé to prov xtensrve @ Be wel | .

, [ 00133Ycorperated heroimdypeferanon and adj acent recess descri bed above can be
used to aid in front gluing the patient needles 222 within the patient

fepdl e o] Ohdh?ficiitdeME niBiTs) Y R e er_types of
?‘i);i ng Wgcr?]as Ialgé_gir meﬁeglign . Sggﬁlggm?%tn %&gﬁﬁéﬁﬁgc?h&g%ﬂa{)\%égém?eduction
i n hei d spmpmgicalipmpah, of e phanhed, iseofiddddtol enchipiatiént tnbelld 22t Thend of t he

o ound TRark RS %‘“ﬁa‘? Nl p e i Rl bEEI Sl 80T 4B RO C on of
gl ue i riytipladlid pathy o ghanhds wating caunts topradbhendte jeparglelye st gathfber act i ons,
necdl ¢ GamcPofa) bBfel REBAR bl baB 5t e R RSy e PiSOTdlos o
gr eat erfluibpressares fand eesofdrlivéry,yand abtigprdsnofiee esstrither. kb ChArabls OPpate any
o 11 ot BEHARS AE8E o B i Bheeh e cibcleb o oo AERPSP i and 158
shoul d vpew bppimbtion, Indemactahnd] Iwidii® Biet 19piesllyl BtRERVAREE HOULafiONBS incibOut t he
needl e p?e?’érgbsly 0‘.’&3' 1011&, Cagg ageegolﬁggucgeé%me%ag sllaaei\:g%t%m the manifold. As |

further shown in Fig. 10C, the patient needle manifold 220 can also include a film lid 224,

comprised of materials outlined in Table 1, to seal the manifold and exposed manifold
channels. As with the fluid path analysis above and outlined in Table 1, the film lid 224
D . material is also chosen to be fully compatible with the contents of the device, and provide

' minimal extractables resulting in fewer particulates. In yet other embodiments of the patient
needle manifold, the manifold can be non-film sealed, such as where the manifold includes
-enclosed channels within the manifold body. |

00131] The skin contact surface of the patient needle manifold 220 shown in F1g 15A
shows a skin contact surface having a plurality of exposed needles, with each needle
extending from a needle cone 226. Each needle cone 226 can include, or be placed adjacent
to one or more glue wells 228 provided to allow attachment between the patient needle 222
‘and the patient needle manifold 220. As illustrated in Fig. 15A, each patieﬁt needle cone 226

~ is preferably not uniform about the entire cone circumference and can include a removed
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[00134] The subassenbly embodi ments presented above are not restrictive,
and can be reconfigured as required in a given applicatithFetrgary@ffpl e,
anot her enbodi nent of the subassenblies described above are shown in Figs.
16A t hroughva@B4/032#80g. 16A is a top perspective view pfT/aseoeshe76erbodi nent
of the subassenblies of Figs. QA through 10C partially assenbl ed, and
Figs. 16B and 16C are cross-sectionals view of the subassenblies shown in
Fi g. 16&»@5& 8f tht Reedchn fof Gari MR 24l BEHRNudCE bbaehOf cut- St RESbR el Y. As
shown in 16 Febr uary 2007 WD 2004/°032990 PCTI US20031022767 Fi g. 16A,
the | onde mmémwglelmea c@ebecremvegm egate ¢ giye Weth238, pepreride lagergRld pi ece
push b NyoS utton
slide agé%%b 465‘%% e;%gscrl above c\?mﬁ%gﬂr&e%?%el%?rﬂﬁl fjr&etﬁ)nn%ﬁ%agl d 186
havi ng axtlun@amtotbﬂﬂow@aﬁhenfthnmdfcéd(not shovvn) can al so be incl uded,
extending parallel to the button slide travel and including a first and

second ?L ¥} RRE H@vééﬁm é%e.té}ﬁaédﬂ “F&:' &P&FQEFE SN 220fE 9. 16A,

the septum "nee e184 and patient nee remain in fluid
communi Sewindm Fig. 458 (comdadt ishudace ubowvrgonlxa)gm‘h;mgdlawpm qfﬁaslSBegdmi%d above,

al I ow ”gmioggd gcﬁ:fe W%@ﬁoﬂ‘ﬁﬁfﬂ' %fg%%{l 8’8’%5?’ #}ﬁ&ﬁ' odtRF sifface,” ok oh LPNS once

rel ease e engagenent of°t utton slide
assenbl gles&itfed\ihrtthn vermhmﬂhgeYSAhdﬁmemg, ih3be w;rsmnlabomnhd“dg 6Bt a @n@wh | n Fi gs.

16A thr C further praovide over al.l [ Vi

addi t 1 ofoe0 5 ek BUMAE exatir Poin e i or RIS B8 MR Al W (e e
t ubi ng ﬂ:ﬂ&ent?.o i meedle€qskining. Chakfrayacshown. imﬁger&mmnmmbyedammoalcbmbs a nore
sinplified push utton slide. RAT C]\l 137 deV| ce ;7
descri b’é‘&mlgpﬁtf%"ﬁ' sgenetof thecgp %@m? SUMORF {:'?Fg %’L?Bﬁ ances, 9
i ncl udi gewhRFig:; aitsmamg@de@ﬁm bBESiohé EithmEgeidean b@remopai, Iw(hith is thexl
partlcuémgl y to a_ human patjent. As used herein, gfhar ceutical agent

i ncl ude er§ﬁtﬁ%43§h‘§8th?d9ﬂﬁfgldoﬁ“€?‘i9é?%}“ e 3 morssxigsive glueavell. e del i ver ed

t hrough the body nenbranes and surfaces, and particularly the skin.
Exanpl 0133 sithe derhdved pbaiod hnnﬂﬁij@bﬁtté&és@é&cnib&@ hbide caibd ddediol aldsin fiomt | vi r al

agents, _anal gesi.cs nest hetj.cs, anorexi ics,
ant i dep$151§§ I?““ﬁrﬂ"?‘ﬂ?%?% {in tﬁeaﬁ’ﬂt'Pn W‘ﬁéﬁ?&%@méﬁé‘é‘ﬂg ?m%‘fti‘ﬁeopl astic
agent s, anda&k itit@fRate | ofedr Ushied Bf BidthgVABIE b BSer WlBing N &Sulch efrofPighR I metBoDSt ances
that can, be delivered intradermally or subcut aneousIK tQ.a patient include
hurman Aallows areduction in height of the chamber within the manifold in which the blunt end of the

needle 222 is positioned, and further prevents glue from depositing in and around the fluid

path within the manifold. The undesired introduction of giue into these fluid paths can create

problems in glue/drug interactions, as well as creating unknown or variable dead volumes
within the patient needle manifold 220 itself. The use of front gluing further provides a
‘greater degree of Tepeatability, allowing accurate calculations of any minor glue-caused dead )
volumes that do occur. However,‘such glue positioning upon the patient contact surfaces '
- shown in Figs. 15A and 15B should preferably be carefully monitored to prevent glue domes
- about the needle bases, which can reduce exposed needie length.

[00134] The subassembly embodiments presentgd above are not restrictive, and can be
reconfignred as required in a given application. For example, another embodiment of the
subassemblies described above are shown in Figs. 16A through 16B. Fig. 16A is a top
perspective view of another embodiment of the subassemblies of Figs. 10A through 10C
' partiafly assembled, and Figs. 16B and 16C are cross-sectionals view of the subassemblies
" shown in Fig. 16A. prior to, and after energizing and activation, xéspec.‘}ﬁvely. As shown in
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growt h hornone, insulin, proteins, peptides and fragnents thereof. The
proteins and peptides can be naturally occurring, synt hel§i FRbE gy 2007

r econbi nant | roduced. Additionally, the device can be used in cell

t her apy, aévéﬂf’i”?ﬂj”%“nt radermal infusion of dendritic cBFT/ES2003¢QW88] Still
ot her substances which can be delivered in accordance with the present

i nvention are drugs, vaccines and the |ike used in the prevention,

di agnosi®Bg. HA,db¢ faweolousing @80 nenbe configorsd do clidahiys emeige avink tpidch @ustr ugs

i ncl udi - .-t rypsin. Anti - I. nesi ent.s, Antis e,

but or phg%loo, %@gﬁ é??%%ﬁ’mn‘é aan%%{é)ﬁjaflg%i? .18@3"&@]—3122%%16(%3&% Sq‘dF rf’ﬁﬁeﬁﬁtb[yo%b?

der mat ol dsgiribad almgenﬁ&lfiddiﬂaﬁdi;mefdmmh mifoﬁ&lsglkamghnleasagﬁw aﬁkﬁ ﬁémbl (not .

ant agoni Enkephal j ns, an t her | O ept j.des, | der. gr owt

Fact or o ARVON A 8E PE B HAgh g cutpne g Bb o yHB s wisebE 2

PCT/ OS20085&28d Gifveapah®UB8. Hrée subdssensily sitodinhdid sKbfn R ¥y, 163, @R sepfnicagon,
GWt CSF, I’(ﬂnl %t ronﬁ G owt.h hgrnone and_anal ogs (i ncl uding _g;lovw,h hor none

rel easi Agedis! hpa e aREdlc ReRiY gemaif, o comaunicgondiiga SRabIRitiiRg n

anal ogs 190Gabsktiflly 44 RGoribed BbSUP MMARRHTHS patidht Hbddle mahifIdkd PAL] GBI Hr and

anal ogs, lnsulin-like growh factors, Interferons, Interleukins, -

Leut eni i?%‘?gcmﬁ%‘?%w&aswee&%wrm@ghkﬁ%ne rel easi ng hornone and anal ogs,

Low nol ecul ar wei ght heparin, M CSF, netoclopranide, Mdazolam Mnoclonal

ant i bodi[ee135NIhe eiigagerddiitof Biufton sHieCRlekidbS; 300RitHh MeOlbiePWlubing 1E0 MMat ory

agents, | gosacchari des; _ondansetron, Parathyroi'd hornone and anal ogs,

a
Par at hy i ghoym mdges- 464, thromgh 166 further Broxides g avatll lower device
Pr pst aghpporlé na. ijﬂﬁ@ : q]laﬁmjn? - . Qﬁﬂje Hal) % 0Ni N
agoni sts _and ;ﬁ%ﬂggig%s_ts,%glél dena i#,ﬁq%&%&t?gﬁéﬁe, Tﬁ?ﬁgﬁbg‘[hgt?{e%’gﬁ Ti ssue
pl asni n&ure KOs maxegeadily prpformed ig i emiodinzent, andalleyrs a mhxe simplifiedpush wi t h or
W t hout paR¢d 488 s/ adj uvants, including prophylactics and therapeutic
antigens (including but not limted to subunit protein, peptide and
pol ysacchari de Rgl sacchari de conjugates, toxoids, genetic based vaccines,
live alQWA¢khORE: sortant, inactivated, whole cells, viral and
bacterial vectors) in connection wth, addiction, arthritis, cholera,

cocai ne [GHe7IC ThodbvicdideliiRed Lifove tEhAABIS f(.ibrldkoBin ddhiTBis e e difous sitRBhRgOCOCCUS,

measl es, numps, rubella, varicella, yellow fever, Respiratory syncyti al

virus, W}W%W“?%m@éj@ﬁbmeﬂ?s@ aedighto sest puticulasty et peacus,
typhoi dpatiehf.| Y¥8N&Bd hBRRAL! phatmaceld Ut I8! SibStafibe E%s"?‘gﬁ fgal OLITIS

; ] . 4
medi a, rabies, polio, H'V,  “parainflueiza, rotavirus, n Virus,

CW, chpeivifyithet candis-deliyrsedhtheough dheosidy membrames atkieiurfaces aandpatiigiiedy the
skin. Examples, listed in greater detail-below, include antibiotics, antiviral agents, analgesics,

anesthefics, anorexics, antiarthritics, antidepressants, anﬁhistamihes, anti-inflammatory
) - agents, antincoplastic agents, vaccines, including DNA vaccives, and the like. Other
i: substances that can be delivered intradermally or subcutaneously to a patient include human
_growth hormone, insulin, proteins, peptides and fragments thereof. The proteins and peptides
can be naturally occurring, synthesized or recombinantly produced. Additionally, the device

can be used in cell therapy, as during intradermal infusion of dendritic cells.

[00138] Stili other_ substances ‘which can be delivered in accordance with the pfesent
*'invention are drugs, vaccines and the like used in the prevention,' diagnosis, alleviation,
treatment, or cure of disease, with the drugs including Alpha-1 anti-trypsin, Anti-
_ Angiogeﬁesis agents, Antisense, butorphanol, Calcitonin and analogs, Ceredase, COX-II
' -__inhibitors, derh:zatological agents, dihydroergotamine, Dopan:iine agonists and antagonists,
~ Bnkephalins and other opioid peptides, Epidermal growth factors, Erythropoietin and
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human papi |l oma virus, tubercul osis including BCG gonorrhoea ast hma,
atheroschlerosis nmalaria, E-coli, Al zheiners, H Pylori, %Eﬁ%ﬁ‘éf@og?
di-abetes, cancer, herpes sinplex, human papillona and the |ike other
subst ances waoedogrehizeng al | of the major therapeutics suckcmss2egenrss for the
common col d, Anti-addiction, anti-allergy, anti-enetics, anti-obesity,

anti ost eoporeteic, anti-infectives anal gesi cs, anesthetics anor exi cs,
antiarthriti antl a Se&aﬁleﬂmﬂ[essants
ant i di %‘f&stﬁ%glﬁ ﬁﬂmlfcgl?ﬁ %g(géﬁ Glfgﬂtg- m‘rét or ent s,

ant i m pomaione aad @malb@ (mﬂsdmgrgtuwlhthounom mbate@ hermepe) ﬁfP homlone

anti nauseant s, tjne cs rkinson i itics,
ant i psFURRAR &?LHJFH aﬂ@ ﬁﬂ‘ |aﬁerg|6cérﬂggen a idz?gep?ﬁg{n’

ant agomlsﬁﬁmb oyﬁsatg@i hﬂaiaigtﬁ,rlﬁsuhhﬂﬂée ngb\ﬁg f@&msgt :Ixaérferomplntﬂu!aulsn,ls, Besterng aIt and
cerebra one stinulating agents, .central ,neryvou fghant s,
hor rmnb%rmqﬁ‘&pﬁﬁ’tt?”é@ng s'gﬁ?ﬁ“@sg?% © 3 ARHIRES, (Sétfogg(/ %@%ﬁ g

par as yﬁaﬁhhowés;e %netocﬂ)%f@ﬁ&&%ﬂ%ﬁnﬁlﬂﬁéﬂc@&nalmnﬁmd@ Waglbirsgnajgesitsei ns,
peptides, L}iég tides and ot her r ‘ﬁ% ‘Eﬁﬁﬁl E’?ﬂ’gj‘mﬂ g S
sedat i W@“ﬂes WW&W@W%&WF Qg‘é Q‘é‘f“@ agnosti cs

such agg, er gl 'dﬁalﬁﬁsd oY PIRSreeis | dnka ébﬂléts agﬁiﬁag]aaSmdeﬁiﬂgoﬂm;l |n uU. S

28 16 February 2007 WO 200 /032990 PCT/ U 2003/ 022767 Pat ent Ser No.

6, 569, Brwstaglanding, | Bepombivepio goluble| roppierss #eqPOiAminG RSP SARRETS, @8 " the
entire | gl ORBAARY, Ti8kE phsiiihoief aé@acR, TNEOI39)

Vacci n%rﬁ' %It’ 3 ?eél\r@ V\/mbb:lﬁhh del | ve?ed I'n accgrdance w th_the present

i nvent amh TEB—bEa@mbtecthed vhechmes;t nmtlgr@upmél@nﬁsu@mwa jevapls HEPGER or \)
anti geni ¢ 03| IO Red T RDEif BoR dgai nst a -
human 5r°ph§§°'§§ ?B@%@s ﬁﬁc}gdnltlé:%&etﬁlgc corgpom ti onﬁlgsﬁlr’d]g% ved from

H V-1, afcs lpblysmh.fimlb,, pnbﬁacclmmﬂamonjuggqﬁﬁ@))mldhumtw Hessgsk syagainess dige ( HSV) |
such as D o deri ve Eidinsdeh as | CP27
from ol s Rgiet Bl Ao S byl e Pl indieh
deri vatv'ﬁmeﬁdldubﬁe ragtbiitls, clisiéra\dotaise éddﬁmbmoﬂmma,wetama Hma:fpw diseassses) ,
Epstein B_arr virus (such as 0 or derlv ella
Zost er MGPRGACOLsysme Hl%’sg‘%l? % Yargellg. Xell—_’lgg) EI%F lrao Q{q}cﬁu%{ IS virus
such agclhepas jabbﬂ‘esd?en\é badmexadths, Stréfeguatdut, |t9p151c5umﬂmnm, hcpah’gen or a
derivative_thereof), he tltls A Vi us HAVh g‘@?amt' C VI rus and
hepat i ﬂcléldElg\heP‘\‘f@SAelB ‘H%ﬁln cﬂ“ﬁélmeg%af@f’ FPHS éai'%xow ruses:
Respi r@%&éﬂ{ ERMP 8k abMW T dhSantydRY nofiliEiRalle haemephdusds :ﬁb@kﬂ]aneataimaﬁber i vatives
t her eof paral nfl uenza_ virus, neasles virus, mumps rus
human papilloma virus, tuberculosis including BCG, gororrhoea, asthma, athéroschlerosis
malaria, E-coli, Alzheimers, H. Pylori, salmonella, diabetes, cancer, herpes simplex, human
- papilloma and the like other substances inclnding all of the major therapeutics such as agents
for the common cold, Anti-addiction, anti-allergy, anti-emetics, anti-obesity, \)
antiosteoporeteic, anti-infectives, analgesics, anesthetics, aporexics, antiarthritics, '
antiasthmatic agents, anticonvulsants, anti-depressants, antidiabetic agents, a:ntihis_tamines,
auti-inﬂammatory agents, antimigraine preparations, antimotion sickness preparations,
antinauseants, antineoplastics, antiparkinsonism drugs, antipruritics, antipsychotics,
antipyretics, anticholinergics, benzodiazepine antagonists, vasodilators, including general,
coronary, peripheral and cerebral, bone stimulating agents, central nervous system stimulants,
hormones, hypnotics, immunosuppressives, muscle relaxants, parasympatholytics,
parasympathomimetrics, prostaglandins, proteins, peptides, polypeptides and other
‘macromolecules, psychostimulants, sedatives, sexual hypofunction and - tranquilizers and
major dlagnostlcs such as tuberculin and other hypersensitivity agents as described in U.S.
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human papilloma viruses (HPV for exanple HPV6, 11, 16, 18), flaviviruses
(e.  g. Yellow Fever Virus, Dengue_ Virus, Tick-borne encépi@Pr4ang294+ us,
Japanese qugi)he}l itis Virus) or Influenza virus (whole live or inactivated
virus, splitOtBt¥%ERza virus, grown in eggs or MDCK cRETES20300233fi0l e f 1 u
virosones or purified or reconmbinant proteins thereof, such as HA, NP, NA,
or Mproteins, or conbinations thereof), or derived from bacteri al

pat hogetatens Seral M. NSOI4R rentitlapiMethod 0d ditraglehallg dnjectingelubatankebl, the

meni ngi ti.dis (for. ex | e capsul] ar. .palysacchari des and conj ugates thereof,
t ransf eernlflfenc-o B’]'(e’ﬁtcﬂf WS’“’S‘S@P&‘W ,te#g%?]gfbg’f?f%ﬁmfﬁ nding proteins, PilC,
adhesins) ; S. pyogenes (for exanple Mproteins or fragnents thereof, CH5A
pr ot ead80139] parene Hammlaiond syhichScanabe [delivarak jn Sccordanemn svithHhe dureseniy i ;

Mor axel, i,ncl udj catarrhal.is | so_ known as Branhangl!| a

catarr r#é%“?g‘f?a&rb"eﬁ?%ﬁ%ﬁ %"m’\%‘ﬁ g WW“%I"Z@’& PUHEen RL f’%f’ﬁemgo‘r“ V"g%;@;\%mand

i nvasi napablBof dmiaiagd an Sigfunt nedpuﬁen@a?st ?gfmnﬁspﬁho(gém[]wmnrmﬁ@ppgr tactin,
ertussis toxin or,.derivatiyes thereof; filanmenteo emaggl.ut i ni n,

gdenyl £ BB POPRsIion ¢ ?r}vﬁ‘g%"mB{.E‘%'jr f55eh e, &5 %ﬁf’aﬁgig.“tﬁpg&%ﬁ%ﬁ i ca;

8|vg X obadieies ui)msspa{sg/)i, _Eu‘ehtaﬁl/ignlgn Mbﬂvﬁiu%ema%mim:ﬁﬂ{eaﬁfe M@rﬁgbteinﬁlﬁvﬂir&, @lnt i gen
. , - (-0, oV S epr ae, avi u par at uber cyl gsi s
sneg ma&?gz” gﬁ‘@ &I\%ﬂé’F F@Vgpﬁ’,@m‘ﬁé@ﬁa‘i‘ﬁf&w (s5m g‘fﬁ’&@(ﬁ“‘%‘_ as eBQrdenyaiFssa spp,
-i ncl udighged?)) RRtREEX fifchiding Wel attbhifed SRR}, %ﬁ@h%ﬁ}dﬁ@.@h%%@m orheat -
| abile toxin or derivatives thereof; heat-stable toxin or derivatives

t her eofdytivativese hereafo Marieplla Zoster Mitus (VEN: endpat Bplgdhped 63 qrifiqm gr exanpl e
§h) ga ks | I, : i i j - bruary
Sy SERs S s RBCR VSl G oS Al e Bkt of ) b
exanpl dewyagve fharcpDxhapatitis 4 eiris/ @AY bepatis Eofitps andshipgiatisl B vipsp or fipmcl udi ng S.
sonnei : :

ot or oS Y BaBbERl et s poleh i Yifshes: BEFHALH GuS il iV, B ko ¥
pseudoeubér proteiss o, d@marp\;dsqbamf)arpaqirmuehmMj ngasles vipusj owimpé fvimus,exanpl e
typnt e SRS ARl UEY Y BRle v 11, 1o DR M RSP g ! 1O S

i ncl ulaiFag:rD[imspﬁmg;aé dg'ms,e’Si;:k-bd:ﬂﬁdls bn@bﬁlfi@@m@ﬂapdgml %td:eplghtﬂs Viryb)oori ;(fgr
exanp rease, catalase, vacyol ating toxin). seudononas. spp, including
P. aer JYMIsHR, VI, @%‘ﬂlﬁaﬁ%eo@cﬁgct%ﬁfﬁa,“ﬂ%ﬁcfpﬁﬁ i“gﬂj‘e%z.a A FRVISIM Q%ﬁl Fernidis ;
Ent er oMIDCK $elkspér whold ik viehstigedor plrafebdrirécombinahigR6teindthefdoq Stidh 4 HAN SpPp. ,

i ncl udj . tetani, (for exanple tetanus toxin and derivative thereof), C
bot ul i #@%& M prgteing iox cqmhnations thereeikion deried diom Ragtenaldathogens segh asc

di f f i ciNeRserihOEppe xmoRtRg CNO Sfohbithed Mahd® XM NSneningitidis (for example” capsular

polysaccharides and cbnjugates thereof, transferrin-binding proteins, lactoferrin binding

proteins, PilC, adhesins) ; S. pyogenes (for example M proteins or fragments thereof, C5A
Q protease, lipoteichoic acids), S. agalactiae, S. mutans; H. ducreyi; Moraxella spp, including
. M catarrhalis, also kn0w1'1 as Branhamella catarrhalis (for example high and low molecular
weight adhesins and invasins); Bordetella spp, including B. pertussis (for example pertactin,
pertussis foxin or derivatives thereof, filamenteous hemagglutinin, adenylaie cyclase,
fimbriae), B. parapertussis and B. bronchiseptica; Mycobacterium spp., -including M.
tuberculosis (for example ESAT6, Antigen 85A, -B or-C), M. bovis, M. leprae, M. avium, M.
paratuberculosis M. smegmatis ; Legionella spp, including L. pneumophila ; Escherichia spp,
including enterotoxic E. coli (for exarhple colonization factors, heat- labile toxin or
derivatives thereof, heat-stable foxin or .derivatives thc;rcof), enterohemorragic E. coli,

' enterdpathOgenic E. coli (for example shiga toxin-like toxin or derivatives thereof) ; Vibrio
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A or B and derivatives thereof) ; Bacillus spp., includi n%o'ﬁ ant 2{)@?
(for exanple botulinum toxin and derivatives thereof) %Pﬁ I um

~spp., including C -diphtheriae (for exanple diphtheri a toxin and

derivativevames@e1y ; Borrelia spp., including B. Burkgidisee@s/p22{d/or
exanpl e GspA, GCspC, DbpA, DbpB), B. garinii (for exanple GspA GCspC, DbpA,
DopB), B. af zeI i1 (for exanple OGspA, OspC, DbpA, DbpB), B. andersonii (for

exarrpl , chélera 8Fi %k Werivabiliids! thébd Slﬂ@eﬂa sppcl udi ng E.
equi iﬁe ént ch?lg&@ @GG grgul ocyti gnvghr i chi ofgl S ; &ket tsia

spp, i nmbludinglg aonan:ldersqnmmae S. Bprinsrly YEHIEHP, mf’lﬁ’éll'ﬁ&éﬁ ﬁ‘}:}em@ litigg et omat i s

for ex a cexanpl e
l(\/[]VP h@%@‘k’. nl\@ﬂ:’gﬁ %%Bb?o %S?l?is pg%d%géﬂlgsg% Ca% tospira ?g%l(diﬂ%:’ ncI ug}o ng L.

interr o;gmms(;t‘or ékmmplortexins, sifjwsins amt inyabing balﬂ Cipralls Salmn@hdpp,é;z &5t he rare
out er @%% %‘%}f‘ems Q%ﬁ&ﬁé Fis é&a %{f’ﬂ% ] "gq{ hﬁ‘yﬁocyﬁvr eﬁyg.r i ved from

par asi ttgg Umspp., 1nelu Ei parum’; Toxopl asma
spp. , IHélictlththg Pp, iglelndjnvg xf pylon(ﬁrﬁmﬂ&@ﬁ:pas%malas'ﬁgsﬁb)wlah@lfmeba spp. ,

i ncl udi hi stol yti abesi.a S i,ncl udi n t r gpanosonna
spor U ol b, SpdiSfiae & BeReoat St RBtdiR oA cnfBif €1 dueufy ¥PEN050
Spp. ., |PsilidAidng ; LEnterBEdc@ﬁs sﬁﬂ,emamgt K fimepglis, B. rfadmdn,ngfld@mdﬁ]ax ispid

Trlchom)nas spp., ingcluding, T. vagi nall Schi s sto di ng S.
mansoni nclading & itctand (rosrapRlestetaati 10 ‘?F&"ﬂ&’cfg |ng@8fly|

al bi cangambie HIAMAMGHRin SRP dorivetie! thiétedTy Cgmfﬂﬁfbf(ﬁfrmple a]sstddmmrto:baaj in PCT

Pat ent Publication No. WO 02/083214, entitled Vacsﬁe ne Del.i vgr% S}/st ent,

the ent4oeB apddermiativesfthexpatliBacilus prpe insdidineds aniwacis{fgexqnplap [ 00140 1()

These t e tﬁéﬁ E)thﬁile: | o
for ox il shd Gty dhigborpy LSRR S| Rclaithy QCHpt Déﬁ“ff;f% e

and hTGthth@laotomnnsnd fenivakivest Goep Ul Bw@aame inpladina &B-f B ®ins and

bCT) OSSP BBRa, OURE Duply, PEAD 2. ui (B efaplcROURAR Dip G 1A, S %’2?2” are
fE uz |e?1 i afeadii @fot examyele ﬁ:sp_mw,«lasﬁ)spc Bbl%e‘ﬂb]ﬁ), Bf ensdersonii (foe pmlmapz\, 8 :?a:l\%/g 3
o B np . ALl Stme U o0 By TR gyl

t| gens for Chlanydia
i ncl udeGlfaﬁﬂo@xiamﬂRhiobﬁ Higkettdibéppcintlnding\Ri. gtketisii DChllamYdlé spwFRcluding=3, - and

Bt gerG Tepats EnatapapoMRcRBHe BafE i ik TS KR, PP <€
exanpl eMJOMP, heparin-binding proteins), C. psittaci; Leptospira spp., including L. interrogans;
Treponenﬁa spp., including T. pallidum (for example the rare outer membrane proteins), T.

denticola, T. hyodysenteriae; or derived from parasites such as Plasmodium spp., including P.
Falciparum ; Toxoplasma spp., including T. gondii (for example SAG2, SAG3, Tg34);
Entamoeba spp., including E. histolytica; l_?-abesia spp., including B. microti; Trypanosoma

spp., including T. cruzi; Giardia spp., including G. lamblia; Leshmania spp., including L.

major; Pneumocystis spp., inchiding P. Carinii ; Trichomonas spp., including T. yaginalis;
Schisostoma spp., including S. mansoni, or derived from yeast such as Candida spp.,
including C. albicans; Cryptococcus spp., including C. neoformans, as described in PCT

" Patent Publication No. WO 02/083214, entitled “Vaccine Delivery System”, the entire

content of which is incorporated herein by reference.

‘ | [00140} These also include other preferred specific antigens for M. rtuberc'ulosis, for example
b Ral2, Tb HO, Tb Ra35, Tb38-1, Erd 14, DPV, MTI, MSL, mTTC2 and hTCC1. Proteins
o ~for M. tuberculosis also include fusion proteins and varjants thereof where at least two,
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capsul ar pol ysaccharides and conjugates thereof, PsaA, Ps A . stre | ysin,
choline-binding proteins) and the protein antigen Pneund f?PH‘ OB?Q?%hem
Bi ophys Acta, 1989,67,1007 Rubins et al., Mcrobial Pathogenesis,

25, 337- 342)"‘,’O WP ant det oxi fi ed derivatives ther eofl’.CTfl@?m/ﬂH@ﬁ‘lef erred
bacterial vaccines conprise anti gens derived from Haenophilus spp., |

i ncluding H influenzae type B ("H b", for exanple PRP and conjugates

et o AREAB ik lor T LHEGHAR af Mool AT Rt @bl ccul o

\/\/elght adhesi ns rotern D an and f] in and

rotein D,
fi mbri fusides mn@ﬂepkmﬁ&@-wﬁnﬁrﬂlfbl)ﬁ\f@dﬁy 181&6 MR MShy E Tﬂﬂl@%’n%ﬁot ei ns

i oMELORL AR ey MFPESLLPRY ML RSO, %&@Wﬁ@%ﬂneﬁ“ﬁﬂ?ei ed

aspect prefesred atipeinefor fcnﬂamydm mohd@ fortebwnpln \t@ﬂhgbrMchFﬁi‘rl Waight; Pratepy . 1

antlge es eC| Iy mh e I Eurt her

enbo;h ﬁgﬁ/ Sr'??ﬁP g%&t@gﬂ P avent | oér{;1 i():%gr%ﬂ {S?%cgm ég;DZt as

Ihertel gaﬁgjﬂ@e&@{ G genvb@%ﬁigu@?ﬁdﬂstsppnma}mgﬂ mﬂulin;ma?(@ exAnPit ances

i sted aboqve e devi ce,and ne DL St LipMdifiaw ng a

substa??@é‘ﬂFrH?HF%Fc}b%‘tdle%ﬁ’Pd COPUERSH ?ﬁ%&% Sé’%e ?ﬁlgo "%’ucgl 1fﬁléﬂnce n the

D oo, e B e, 1h vt 1 %‘*‘“”“’m%‘”m R then be®
00 in er3| i a uid or pag e W &?W Yf%%eﬁﬁ E&ny en be

anal yZREPinss ala Mipipbial Pathogenesise &5, %&éaam“?ﬁ‘e 9 BRI RE” enbodi ment

?L t NEOREL SR el MYRRIEP %&L%fe@réoh@ﬁs@laﬁu@m Sieﬂvwﬁhnbmlabmﬁp]ﬁiaslsma wher ei n
e device is first energize t hen positioned and afhx& askln

fac@duélngi H. d@ﬂﬂ%@%&’ﬂ?deé'Hk s Top rezampls FRY apd fempeaieso sB%®wn in Figs.
TIA U BUI  Wfluclila fo dinipto GMPIE B REAGKIA ALY hMiHPS, Beipioten 1) of T he
i

irent shown in Fig. 1 prior to energizing and activation. Fig.
11B i sDand lipspgoteindd, wadaﬂmbnnemd(ﬂmhmeieﬁwdsmep’éﬁﬁﬁdm initinle cony yRriants Ok

| vi
g? e{ ﬁle 1%9 Jfé&(ﬂns%ér%{ trﬁglﬁege{ r@ﬁg %ﬂ??gﬁﬁ& dlléi‘gré% g&ﬁg%glgﬁéﬁ V\?) nal view

2004/ O&zgﬁﬂuwmwswe,smy W@Oﬁmﬁge@pkn ohé @mﬁlyed a@e@h@ﬁnvapﬁmﬁ gs. 11A
and 11 e user fir enpyes e Fi sjerile
pac kag#3 Hﬂmt&}}ﬁ? ogﬁaézﬁaefggn nses elrﬂrﬁ%ﬁl %‘Pgébgéll&fq s emé%ﬁegg\%il’rgsg to the
skin by CRORIsNT 4 Iﬁ.&thwhhbdsﬁmeﬂt,ethe@ﬁbciuecfmnnﬂwwh@tf tﬂmmsmblae@nmseﬁ he device

as sho i n Fi. 1 n a notion simlar to opening a soda can or peeling
open aég% ab?ﬁfé&%ﬁeﬂ handl e |

[00141] Tn addition to the delivery of substances listed above, the device and method can
also be used for withdrawing a substance from a patient, or monitoring a level of a substance
in the patient. Examples of substances that can be monitored or withdrawn include blood,

O intersitial fluid or plasma. The withdrawn substances may then be analyzed for analytes,
glucose, drugs and the like. . '

[00142] The embodiment of the present invention described above is a push-button design
wherein the device is first energized, then positioned and affixed to a skin surface, and
activated by gently pressing a slide button as shown in Figs, 11A through 11C. Fig. 11Aisa
cross-sectional view (6-6 in Fig. 1) of the first embodiment shown in Fig. 1 prior to
-energizing and activation. Fig. 11B is a cross-sectional view of the first embodiment shown
after energizing and prior to activation, and Fig. 11C is a cross-sectional view of the first

embodiment after activation.
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260 is positioned and extends to one side of the device thereby creating a
nmechani cal advantage for the renpval of the pull handl e 1&f®Paa %R
retaining pin 140, which can be renoved with no nore than a reasonabl e
anount of fwomesdskad can be exerted by a wi de range ofCTaER008/082767€.
typically less than 3 pounds). [00144] As shown in Fig. 11B, the renoval of
the pull handle 260 renbves the retaining pin 140, and can al so

e e B e e O

240, a e greater n yet another version of this
enbodi MRégtl]Atffoe peiérile pivhagtheatiGherginas the systeorprios feadhering thi devies tpsduct

packagi pg,, such.t hat n ck ' . ' 1S renoved,
Phe. r ocariateaite Bapil Sl o BRES B ol er fEna Ry A S 2 " S0

r enov ed 1B[ Riléblon\dniter te opailg DEodalten ok dpen an bivmgpadhapw! bandleprior to
use, t f.eatures, described above all t.he.,user to.then | t both the
devi ceggﬂds tpﬂgh?f’ﬁﬂtaéﬁt?[ef’ﬁ’e?%ioﬁ? Sﬁierf’éltg%vlﬁﬁ 4 ngeggtcir%aﬁmg S ss?%g or
danageddﬁ@@e B&the renfov Rl 6fahé goll daidds fifl) attadtind yetainingqlinn 40, Sttiiél ead bdr ugs, and
so forth. After use, the user gfm once ? ai insgect t@g dev('gce t o ensure
the eRERewdIpil ooz than p rasugble amopntiof qg@dﬁ?t&?n hEXFES PLB V™ c| ude an
adm ni of gedi. 6l Qpfcally RAS Hah 9poluide). exanpl e, a readabl e gauge area that is at

| east 20% of the surface area of the device housing and accurate to within

+/ - 10% of the | abel ed dose 00146]. Once .th ainin i n.140 .has been

pul Ied [8p14gk s shoymin F%tlgﬁc@"';‘i“éﬂ’ffﬂt‘kéheo"é‘ﬁihé@ﬁ?égémgﬁﬁgtﬁg’ée@wq’he spring,
the finggrahd edn JesiB@lAnStisly BmS R Al lihdspé BV (hét!shew@Chnd/od s aEclld dape t O drop
agai nst the reservoir film. 170 within the device, _ The ag_t i vati o but t on 3@9

and buRf®s described imarsatsr detaibbale Bryeb mothes esmips, okibis b el
i nter| golhdogd Ll beddprasd vith S&pduct PRLagi, lsudttmed Rheabille [pgd]kﬁ%b fhat the

activation button 360 ‘cannot be pushed until the pull hand 60 has been
r enov e@pencih gad fedlpeine istgmoreds v Tetsiningpir i1 radbesiver cove BId/eE dhe veedisr  of

operat'ﬁ;m it r. Once renoval of the pull handl e 260, retaining pin
140, ag esP%ach}g%?%ghd needl e cap 240 is acconplished as shown in Fig.

11B, the device is ener?i zed and ready for positioning and activation.

Thi's eltid5lz Unep semeqyal of dbes davieh fomethecrarkage angdr oy t3BscatofPlEsit to
P casul iRt bl sy uer b b e o B B S B 022767
r eser visichidingdnspeation fiirgnissing oxdammged emriooents sxpiratipn dates(Blehazgor a9l1t 60, and
prepar gﬁﬁw&ugs, and so forth. After use, the user can once again inspect the device to ensure the
| entire dose was delivered. In this regard, the device can include an administered dose

indicator for example, a readable gauge area that is at least 20% of the surface area of the

device housing and accurate to within +/- 10% of the labeled dose.

[00146] Once the retaining pin 140 has been pulled a sufficient distance from the device to

disengage from the spring, the fingers of the Belleville spring 130 are released and are free to

| ~ drop against the reservoir film 170 within the device. The activation button 360 and button

. shide 320 6f the button subassembly 300 can be either interlocked with, and/or shielded by the

'pﬁli handle 260, such that the activation button 360 cannot be pushed until the pull handle

260 has been removed, thus preventing inadvertent activation or incorrect order of operation

by the user. Once removal of the pull handle 260, retaining pin 140, adhesive cover and
needle cap 240 is accomplished as shown in Fig. 11B, the device is energized and ready for |
‘positioning and activation. This energizing step releasés the Belleville spﬁng 130 allowing it

- ‘.to press against the flexible film 170 of the reservoir subassembly 100, pressurizing the
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device for activation. [00147] The next step is the positiaoning and
application of the device to the user's skin surface. Li1§ece§“1§é)f%(?ﬂ7the
user firmy presses the device onto the skin and the | ower housing 210

i ncl udes aWsbXeRMr f ace that all ows for the adhesi verdTAip24038B0%7t 0 secure
the device to the skin of the user. This bottom surface of the | ower
housi ng 210 can be flat, contoured, or shaped in any suitable fashion, and
| ncl udegscARIPHNCRE \(RbdA¥ES o RBnbARNGA uphd Bl wptihdl160708H prdpeel yacdbe cover ed
prior to shipping. Prior to use, the user peels back the adhesive

cover i iigvicg ffactisgtion.f i | m covering the adhesive, thereby exppsing the

adhesi ve for placenent against the skin. The adhesive shoul d preferably

adher e [b@147) R Uek O 1 $h8 §Rsifbnihd Snd Bpliestion Wrtthe deielo hohs@’sakinnot | ess

than 2 pounds, and include a covering that shoul d pref erabl‘¥él rel ease from

the adtfitfhsre Like #paichy thsluserdirady prrsseedie devieapnipthp sindnd BV T ORI, the
user | 521899&&:599'83'8&%1:8 SRGRE Tk BfoweHtt B RBRLBTAycl DS Rbura id dvis® Lo ensure

proper adhesi on ~application of a vertic ad of 3 pounds). In
ver si orthe gifin ofibe asrboThisdottorn surfiee ofithg loves housirtsl 4 Orvar bie Halg pppéquredaey | s

pr ovi d%ﬂ%pe%lqﬁ 1y g@ga%ycﬂé’l% ha El%cgnic%)% &&@egiv% rlé&gg‘r%’rﬂiﬁf il hien fﬁl@ ce wth a

force no 0 ex pounds. y positioned, the device
i s act imwest diltellgybesdoveted grivhto shippings BEGr tanue, the tuiserrpsdistheck dhe adhpsiee 320 of

t he push button, subassenbl. 00 .t owar h ntear A l.ce as shown
nE s SOyt i i AR S vee T bR Rkl Bt Mo dhesiliior il %9 SOV
user I ( iagfinsthﬁé Mﬁf IrlT% @ihesive mwﬂq;se)_lferalblhadm 1ic>\;th¢fj btg:tonb sm'faoaln ofthe dbécedgpr ess ﬁd
£0 ete to, allow activation. e huttop an ut t.o0 jde extends within
CoEP yeurtila hfed e o s, i, 5 Bpuntly md dhifde i Pttty 190 shpuld FrafRth BT

POSi t i @EleasBFodStht AeheliRt wlhta fREEMIR offHas fhah ¢h pbAQd.UPnaeGamowt, thiieser dsonpr essi ve

force of one or pore driving springs, 310, [001491 As the qagtton.i s pushed
by t he thenetble {9 glace fhe devicenagainst the Skin pud pess 9,158 BHORF aBestRel-esept um

needl e ,33katif efdhvelttal FRAtMM pasdhe ROMsiRlef @B Enibagindhh idWRhtahe sept um

160, <creating a flowg‘?gth bet ween the reservoir and_.the patient needl es.

As not semeysbledicedle gover 244 ip provifed,fbe neerls oy shomld prsfeyably GRS femR&hes ept um
boot aﬁ%ﬁ@ﬁiﬂ%‘%r&&tf&%ﬁﬁﬁmﬁﬁﬂg her notion of the button then rel eases
o)

t he patient needl e mani 0 as described above, allow ng the patient

needl es 222 to seat into the skin of the patient driven_ b tgﬁ) force of one
or nor 0Q448L, iQnge opwerly positionedatherdevige dppgtivated by shidinghe Batera P Mift ton sli de

320 | 0GkSeHed bRttor3 Sidk B3 2088 #8 pistd Biton subassembly 300 towards the center of the

device as shown in Fig. 11C. With no more than a reasonable amount of force appﬁed by the

user (i.e. between 2 and 4 pounds), the activation button can be depressed completely to
allow activation. The button and button slide extends within the device and includes at least

one slot which, in a non-release position, holds the patient needle manifold 220 vp against the

compressive force of one or more driving springs 310.

[00149] As the bution is pushed by the user, the first event to occur is the button pushing the
septum needle 330 thi‘ough the septum needle boot 340, and then through the septum 160,
credting a flow path between the reservoir and the patient needles. As noted above, the
“shipping” position has a]teady brought the septum boot and septum into contact. Further
motion of the button then releases the patient needle manifold 220 as described above,
alloﬁdng the patient needles 222 to seat into the skin of the patient driven by the force of one
 or more driving springs 310. At this point, the button 360 and button slide 320 locks into
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WO 2004/ 032990 PCT/ US2003/ 022767 pl ace giving a posit i ve i.bl e
tactile feedback to the user indicating that infusion has%%%’é)élfﬁ{yaﬁgblw]
The button subassenbly 300 sequence of operation described above can be
varied in wiomegorspodi nents of the same or sinilar depéweszdsnzee such
enbodi mrent for exanple, as the button is pushed by the user, the first
event to occur is the patient needle manifold 220 rel easing and all ow ng
the pat g0l ;i9Redl & 2% kg RKhO ned: iSRS HCRkusbhinegn by the
force o‘lf thgéloﬁgi ﬁﬁé%‘r@ﬁ%gﬁ ] F{g?étbﬁﬁ(r ot on o % button then pushes
t he sepbagirneedl e 330 through the septum needl e boot 340 and septum 160 to
create a fluid path. Either nethod can be inplenented, but failure nodes
of eachiopsd] bendli fttt)ﬁ?ﬂﬁgsem 306 o8 of bikriton ABREiBLd MOve HRBYOREA N Whi ch
flowis |n|t|atec?I1 before Egﬂrpatlent r?eeﬂchre ﬁanlfold is rel eased if the
pat i ent othereabedinteats ofithe sametor singlse desicen Ineme iswgheembiogimenf for exapm lad@f |y occur.

- &30 agh dl&ﬁﬁﬂﬁﬁ&% ghe septum
needl e0%3§ or sgm%ﬂea)ﬂ g %a?%%%s??% 5% &nows| n lﬁ(ﬁw conmuni cat?on with

t he reswsleasng andtacﬂowhg thapabemmeedd@édﬁ & mhnbdh@lskﬁﬂﬁf th@patlﬁmt dhlven ky the

conmuni [ the u | S..suf w t he

ot entoRe et herodfindt a0, KO8y pRuRthE PP e i e GuuRbae™ ¢
conponedd0. thiongh the skpthurn needieshont 340 ah&\eeptum nmgrqaa:takﬂwd;pa]bl ]Elﬂieenieﬂtxydt he

patient_n edI hann SC ab v' t he.tubin Q can al so
Carve. el B ete B R i of P PEAIT b 165 CiRe LT TRGALER 1
user twaqlmgbé ];m bR efow Iisﬁuﬁtﬁmqefdra tfipopatichDficedRr manifold & rﬁleh&d ?*eﬂm ce, }‘or
sone peri.od o t| such as ten njnytes to .seventy-two hours for conplete
del i verfﬁf‘{1 toc‘feaf@a?neeﬁwe“aﬁah%ww??iwgc nd di scards the. device®

w th no damage to the underlying tissue. However, upon intentional or
acci der{tmlsu elrne\/fdﬁx;bwmmgr35mmeeaaﬁfaﬁwdlm%ﬁaiouﬁ&& ibaReptap reydlagidlescri bed in

et v a ePn S 2L B o BRREHie TR L DR PSTPEcia B ABIepl oy | 1

the buickds m&ﬂﬁol& 2bo adw S fsie cblﬁﬁmﬁ@iﬁoﬁ@ﬁﬂh ReloRRE dnd Bbuft@nPpAbEHIE tneedl es
extend;ﬁa‘v[00153] SafetyFeatures 00154&“‘1} revent | nadvertent or

acci de theealiclt needle pranifold dfe.mpygindepep er a9y qther dgwies eqmpongitgIn o shiel d

exposedam@iBhl! £Swith the Hnfdes Eiﬁlﬁdésﬁbﬁﬁafe&th\y 16 Gaast SiBeai8 iR enahA@sl and
activated automati cal | y i nmedi ately upoin renoval of the device fromthe-

skin sWescibed aboxe, the whing 340 ganzbo perve as a flow restriction where required.

[00152] Once activated, the user typically leaves the device in position, or “wears” the

device, for some period of time, such as ten minutes to seventy-two hours for complete

delivery of the device contents, and then removes and discards the device with no damage to

the underlying tissue. However, upon intentional or accidental removal, one or more safety )
features can deploy as described in greater detail below to shield the exposed needles ;
resulting from activation. The safety features however can be configured to not deploy if the

button and button slide has not been pushed and the patient needles extended. '

[00153] Safety Features

[00154] To prevent inadvertent or accidental needle sticks, intentional re-use of the device,
and to shield exposed needles, a locking needle safety mechanis_m can be provided and
activated automatically immediately upon removal of the device from the skin surface.
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WO 2004/ 032990 PCT/ Q52003/ 022767 [00155] In one version of a safety feature
enbodi ment, a passive rotating patient needl e cover as JfdRATYEHY FYs. 17A
and 17B is provided. Fig. 17A is a perspective view of a safety shield
feature of V¥h208483a¥W0nent of the present invention bef or@renensyr2zé’ng and
activation, and Fig. 17B is a perspective view of the safety shield
feature after energizing and activation. [00156] The rotating shield 230
can be peoassieth bye ferioe lo@adaftty RaRteOEMEdihéid 2 Bassive ReiMing paneﬁl gedit OB, and

remai ns | oadeq in. ap rotated po |I t he button e push
but t on °§WB§%§’@WBI‘J§/F13§ ﬁﬁe@éﬁﬁ lwr@"lgﬂfreﬁq& %S@@Wﬁ"ﬂ@é" B %Yate but

| S preveHibRAdednine B afl leffbbflithent 6F tle bithdnt HRRMMATASre RAS izing And Yctiveorpr esence
of the user's skin against the_ adhesive covered surface of the, device.

Wien t héadiBigi 78 ip a perspacBrydew afihe palely siield feabre afterenergizag and 266VaiioEn t he
device is renoved or falls free, the shield 230 is no | onger obstructed by

t he sKki I[omss]f a6 rétiihg dhml@.tﬁﬁcaalwtpbw&%@ bﬁ%@ﬂr@@&isd@d}aoﬁ gpdnl@QBgadhbﬁﬁ | ocked
into place, fully coverl n ﬁ@'ﬁl ent  needl es 222 an prevent| ng needl e

stick i H}Yigi 198, aidyemains lg rotated pesitigprungl e putop of iemUshedWig odi ment
a saf et Muﬂaﬁkﬂﬁbﬂgs besdell Ohe 8ie18 930 BRWM Frdeto FhighS; but 8 prenteted 8dniMalagilg Pr OVi des

in part, flat surface portion 252 that is in contact with the atlent S

skin. Flop fuﬂsi;@lpsmgptmeﬁl@gebx the progensqobthe aS@éfS&mngswtéh@a@eﬁYwer
enbodi ”E.Hfacé)éf thé Bevile® SPRn hOY&RE el ﬂ{e%gr‘s;bg:?]gagh %&%%f?ﬂlé 0 ” and

Fig. 18Bi1s a perspective view of t esa shi el ature art
ener gi z dweamwacd ocfpliofice, Eh@@lllsﬁ]ﬁﬁmoslungfaobsh@@@d by the skinsiufate sndin

thr
Aopes! v RudloRne fud Nepean sl kgt Wik 1HF ABIRAS S BTRY S L0
extractyqedlem&%aﬂ@tqvemmeagemuﬁmthe i nterior of t he devi ce, thereby

shi el di ng the patient needles 222 which otherw se would be exposed upon
reanaI Yy | ocked
into pI ce s ﬁﬁgﬁe@g@o{pgﬁg gﬂgr ev‘%ﬁiﬁ'}t aghg‘iu ﬁ%"fgsé foﬁ}%ggg exposur e
to the ﬁmvnantFlgseé&iAmd 1[8B0®h‘1ﬁ1 p}Stwdbd impdrera fatrseifacesponiona2Rathattiy if eat ur e
enbodi n de fl e I ent needl e seryes to.

ot ot ect el B5% il Raleny s Simkig, B § BBV oy R B o0 MRS KB i 0 cap
can ser atd)ddﬂnemt @fﬁimt peteat paentint befiee dhegizikgrind hctteatios candeFipf B8B isr £, pr ot ect
the user prior .to vide .a sterility barrjer at any point prior
to remRFEPCHYRIIEY ﬁ%ﬁ%{)%@éﬁ&%%ﬂ%@%‘%ﬁ?@ Doress fit with the
pati ent needl e mani fol d 220, and further provides a flexible nenber 242

whi ch cjgnlase Tiseukrfhee 25T pise mchxdes:a:padhmtvaehspnﬁekl thamﬂ suchGhat Wign thescri bed.

ﬁgg\éf e glgze Eserrrcz?a\é%d bc))rfthcta Ir)]a ettroaI B'xe sgmptlhe a&h%gwg S act 0 dep?ory\/@e €. tr%trr Ff‘rmve the

exiract), the safety housing 254 from the interior of the dewce, thereby shielding the patient
Q needles 222 which otherwise would be exposed upon removal from the paiient. The
extended safety housing 254 is then locked into place as shown in Fig. 18B and prevents
accidental injury or exposure to the patient needles. |

_'[00159] Still other versions of a safety feature embodiment inclnde a flexible patient needle
cap 240 which serves to protect the patient needles and provide a sterile barrier.  The needle
cap can serve to protect the patient needles during device manufacture, protect the user prior

" to use, and provide é stérility barrier at any point prior to removal. The needle cap 240 can

be attached via a press fit with the patient needle manifold 220, and further provides a
flexible member 242 which can be used to secure the cap to the pull handle 260. As

 described above, the removal of the retaining pin 140 can also serve to remove the needle cap
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35 16 February 2007 WO 2004/032990 PCT/ US2003/ 022767 240, and the cap
and/or pull handl e can further provide an interlock with Hebpiary 807%f t he
push button subassenbly. [00160] Yet another active safety device feature
can be prowamdyeseparately, or in conbination wth thecfesbesrnessdescri bed
above, which allows the user to position, or activate the shield when
requi red. For exanple, the safety may include one or nore |ever or rotating

hani d i.bed whi . : fli d,
et woerP ey Rpctr i o] T et Ry AT B R bl EbRRn it PP vel y

shi el d gublebfidhiseaksemBBdl es after use, and prevent accidental injury or
exposure to the needles. [00161] In each safety device version described

e, podPOiig) it apoerrabird ihof SPUE Frnll TR g FoERY BB, el 05, LAy

r equi r eopibinafd Wit the Fedtred destfcdabovehwhich ellowsthersesn dmpesitions orpgiate han 3
pounds._ Faqr _exanple,, the, safet chani sns. shoul d ' dle tip
pr ot ectthofhigld Fgsn ’&H‘“ﬁeﬂp&f"éﬂxﬁﬁi@gﬁe i %’&clg}ge Enep%ﬁlﬁ%g Eév%& iqtgtfl{(i)!lﬁggl details
P Sor o a0l A AR ol or enced
application _serial no. 60 ,.and serj.al na. erence
above, Sxpesedand 3 shieldadk nostionoalloging fhgusen a[ch%e&z %B?lgtq%dpa%g?% ?%dlegyahrgéf er ence.
Addi ti QRAlan@BleRink Sccitfendl MplrRbl HGosid Bk :Rbdlesise are further discussed in

U S. patent application sSerial no. 60/447,359, serial no. 60/450,680, and

serial no. 60/450,681, referenced ,abqve, .the .enfire, cqn ach bein
i ncl)r pdPeYell Imepeh mafely devics, wgEen dfﬁﬁﬁg H§boyEy g‘ﬁd#"heo'f? g%ﬁ%gépsg{rb or manceI °

advant ARG debftdd ?ﬁ@%&haﬂ@?@@fo@@%&éﬁé\@&h@ﬁeﬁéé@ommﬁuﬁmmﬂmmf Fig 1)
descri bed. above is the abil_it§ o make two qr. nore disti ?thfe%?%fg' -
cont ai reed tspitedlyrentite @ applid fepqeoy defat feslerigrg nﬁ“@?ﬂ‘%‘? (°F 13PF° E&ER
subass e, 1Sy Skdple, BRMLANNECLIANMNSHBIM SactAIdviRe Auidliesp prorectibitiant y {0

te the reser I

separa ol r. ass from remaining co ,onell;gt , %l | owi ng
separ atam #ppliadi fmgemtipdlonh oH2 poimsly. Sfidifipral ﬂ@%‘@r‘%fé‘ilr@?‘teg&‘ingé elaraﬁ Bt g t he

h j 5 f : il M0 8bMy7,283houl d
of 't ho T (B RS R b B ey ¥ st cnt o

of the conp arded, the costlﬁ reservoir contents
can be refepdneedie above Ablgo entirh econtester efopach dsingaingerpatatadh hersids By 1§fe1585¢ s and as

a resul ori .a Lo arti | ' dod ol l@lel : o, all
st or 23 ‘%‘}Fé?‘ﬁ’lﬁp%g’r%Sh%\ﬁét nn&s"g%(ﬁm{dﬁ:gg%rg' Y gﬁ%‘gésdééeér?bq?ﬁ oﬁk?%gﬁh?ﬁlrﬁot be.
| nadv ergdealtnoy60AT 359 Sekridlid. 60/450,680, mgl suﬁaltme6®/é§,%68ﬂor¢f¢fela§éégcf¢dh?l y, no

springs . )
P g entire contents of each being incorporated herein by reference.

[00162] In addition to the performance advantages described above, another advantage of
the embodiment of Fig, 1 described above is the ability to make two or more distinct, self-
contained subassemblies that allow for assembly flexibility. Each subassembly is self \:)
‘contained and stable, and provides the ability to separate the reservoir assembly from
remaining components, allowing separate filling and inspection of the ‘reservoir, while
preventing the unnecessary handling of the remaining components, Additionally, should any
- of the additional comjmnents be discarded, the costly reservoir contents can be excluded.
Also, the reservoir contains no unnecessary parts and as a result, brings a low particle load
into filling operations. Also, all stored energy components are in the body subassembly so
they cannot be inadvertently deployed during filling of the TEServoir. Speciﬁcally, 1o springs
are included in the reservoir which prevents the chance of unwanted spring release during
. filling. As noted, minimal extraneous components in the reservoir reduce particle load, and

only contains necessary components, such as the reservoir, lid, septum and stopper. No
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are included in the reservoir which prevents the chance of. unwant pring
rel ease during filling. As noted, mninal extraneous con@fr@ﬁ?@gﬁo he
reservoir reduce particle |oad, and only contains necessary conponents,
such as the"PRWAP8I%  |id, septum and stopper. No 36PEHUSSH¥NH6Y 2007 WO
2004/ 032990 PCT/ US2003/ 022767 dangling parts are present, and renaining
parts for remaini ng subassenblies typically require only drop-in assenbly
st eps. [do0diBg]pas dre ptehent, aad vamdisige pafs forremeining dibmsemblits fypigallyreqhérscr i bed
above i -t he ocation of patient needl es near the center of the

devi ce %gic}{{g‘r?%ﬁta.ssegﬁbh&%sacenent reduces the effects of needle

di spl acenent due to device novenent, such as "rocking". The patient needle
mani f ol d0§163k én Strther adwdntage; iofi theaerhlondiment ©f Filtidl fescpibadt above probdesdtheg a

separ at | .o f tum  thus providin hi gher tient needle
mani f ol O(i/ag?ﬂ;{):j{@}k}g‘gunr%%g&gg VAL O?I{]Mel'ﬁg’l £ ?tgﬁgt' ?\Seué’hI%Eac %%f%lﬁg IS

pr ovi dedheréffeatsiof degdendisplicenhentadile toldéwie mdvepit, mh as 'fRekling’s , Tikspatig dri ve
springs | oc d directly.over the patient . manifold, .and serve to drive
the pat FEfEe REEAIE thonrrorl ARUPE o1 Passr e 400 b EERG SRS, e and
boot  colmanjisld fof mecsepthﬂ.ymmq)r&mjhglarm@eﬁpamt heddle MeMiE vaBsty afgnovenent .
Addi ti onﬁl laﬁ’ there.is ro(ﬁm to, .incl ud& ar.ger., needl e, spaci ng. and a | ower
act i vat PO} cEheratigy pepdle mapifold & growded withwdenendsnt diregt dpyef mieniue t o

such | oneddles OdsGlRSdrive sprimsans Beatel difuiiEsvRY the alidnY dah@6ld| HAKEVE fo driv@0164]
Suffici glrét roomis also fl‘OVI ded for a traditional urethane septum needl e

gt . atbe Rpdient ngedle manifeldesyciusiveliy afhesrptig nepelratisa force fapd bpef @leansdi ng, or
ANy NUTRGEe Rfve hd AMERS ohipati i jeht, AadibIIES
restricti oen. f:I'hi S gan be p%ﬁl%#/ii%eg%iéd\%hj og%g(tgvi% _ehdn%dgltugl ni h%elfae_qgrs?tr)rlgl%ver devi ce
f oot pri Heldadrager peadl sppcing ped # loswsr abivationdpreb & ubicenachomevaropadytriertie devi ce,
Whi ch CadivatidnQife td4ubn AR ﬁi@é@.ﬁ%feﬁﬂw}{ 'bgwﬁoﬁé‘a%ﬁ%&éﬂ.ﬂ&&&&vo' r through a
transparent conponent, allow ng view oi e reservoir contents to the user
or manufacturer. | [00165] Second Enbodi ment [00166] A second enbodi nent of
t he dev[40d64]sPuflipientroqn ds alsq grovided faromtraditions! wighiandg saptuen needleshogh 2800
wher ei Nytigs agkdi T T Talc | 76 fagfif sl | GE J din a
single nul tiﬁ?ﬁf_ﬁérfllg%c%c)%?st ep%?%%e@ﬁ%%g@ﬁ%xg?@%ﬁnﬂggﬁﬁg%%gégsgect ive
vi ew of sughge emiiliry tvbps domBew restrictiopaiThik cii beepiomided wwhile ofill mainimneg sy st em
USi Ng asl t.ton,, JFi.. 9B i . Cross-sectional wview.of. the
pati entsnzéé%gflg#%e&g %Hr?]eeAgEggna { glrgsegzygtcg% gfloﬂieéf %De%’gng thé dsvice,

which can allow full and unobscured view of the drug reservoir through a transparent

component, allowing view of the reservoir contents to the user or manufacturer.

[00165] Second Embodiment

J [00166] A second embodiment of the de:vice, shown in Figs. 19A and 19B, is a push-button

| design 400 wherein the activation and energizing of the device is accomplished in a single

multi-function/step process. Fig. 19A is an exploded perspective view of a second
embodiment of a patch-like injector or infuser system using a side push button, Fig. 19B is a |

cross-sectional view of the patient needle/septum needle manifold system of the second

embodiment, Fig. 19C is a cross-sectional view of the second embodiment shown in Fig. 19A

prior to energizing and activation, and Fig. 19D is a cross-sectional view of the second

" embodiment shown in Fig. 19A after energizing and activation.

~ [00167] The device of Figs. 19A through 19D includes a tbp housing 410 and rigid bottom -
415, a spring lock pin 420, a push button 430, a manifold 440, a Belleville spring 460, anda
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enbodi ment, Fig. 19Cis a cross-sectional view of the second enbodi nent
shown in Fig. 19A prior to energizing and activation, antf FERjuary@fiis a
cross-sectional view of the second enbodiment shown in Fig. 19A after

ener gi zi ngvnwoaasedsvat i on. [ 00167] The devi ce of Fi gs. pdfészudaroetrgh 19D

I ncludes a top housing 410 and rigid bottom 415, a spring |ock pin 420, a
push button 430, a manifold 440, a Belleville spring 460, and a 37 16

Febr uar. . | 4421 4 80. The
rani § ol ar 300 14,150, e et ado Eillet Bl e of e paeRIREAS A 4420 | oast
one sepeashonssentine ndetlle 444 tppisrcce septae@dBom 486. [ 00168] The device of Figs.
19A and 19C is activated and energi zed by pressing the slide button 430
such t . : - . t,] ; ; |k t he

apri ng [ B e A o e e o e By R et T he

r eser v&uHom 43 suh thabcanksed3 nd 42 od 30 innenparhercef the bt lifs the spring logls shown i n

neodl o Tk SRR RATETE BeBUYBEn o R RO RRREE MBI 12 e

t he sep@Slmomomed dodgiis (rawd as slorwedini Figt 19D, shanbuttdn repgiges a)number sfhewmn i n Fi g.

19B, tqQ d.the skin of 1he tient.. [00169]. Specifical ' jtion to
ener gi fel{}%ém'f‘ 1] %gfé?%ef rt%“:iﬂEle easawlg(%n F@g?lga@ﬁhéa%{’g%&%%{)%% { force

spri ng nééilles 443 end drnepigusicedladés (sitibheal inrthesaner diebtidd)casishownin B30 engage a
mat i ng rfac n.th eedl e mani fold assenbly 440 thereby driving the

mani follgﬂ’atgg’@rﬁﬁ]i? k“:t(g\fsger g "opening in the underside of the device.
Continued travel of the button forces the protruding needl es 442 of the
needl| e [06fA69] Spebiftbdly,iintadditibie tosbriergifihg tHearesepwnir ahitle deviseBy rddmsinfthd d acces J
spi ke, or . septum nee 444, into the inter.ior. of.the reservoir thereby *
Pt ap B R 0RE (G 159 GHoeie GHRT R OF Bedpgten o6 e BRI Pefeshe ser

oEpe t hﬁ?ﬂ@&ﬂfa@ﬁ oﬁﬂff_ﬂ@&ﬂé inafifeld assgﬁlgllyttg}g theesl @ivnfdific ?ﬁdifélé‘bsé@ﬁifbly f aﬁ e the
skin surface, the skin cgontact and, bl adder piercing nctign of each is
guar anfe ShePeREI i ORISR of B dsylcangogtpaupq? BVl RE PR ToreR et

sur f ac gfot@itink MBedMat 449 bf ALSIRRHIe YnLA01dOR0CARS the) WHE &F Hik ki 81d dabfs SiReed, or
rearrange the sequence of events just described. Additional details of a

push- bitidgtcwse spike onpw@neR Retdidddadnte therintsronefdhe Frepryp iliehyriniip@nedevi ce is
AC GO A1y thelfikicfroih RibsEseldtrth ol ldf B B4R CDIME HEaTes A Epdsitioh e Al SCUSS e

in U S. patent application serial no. 60/397,038, referenced 3 - above, the

ent i r ethegedips 445 andrd4drboatlz faca thy gdn awrdagenibe skin doptagtedndy ledder piercing
function of each is guaranteed. As will be recognized by one skilled in the art, the cam

surfaces on the button assembly can be configured to alter the speed, or rearrange the

ot

sequence of events just described. Additional details of a push-button design wherein the
activation and energizing of the device is accomnplished in a single multi-function/step
process are forther discussed in U.S. patent application serial no. 60/397,038, referenced Q

above, the entire content of which is incorporated herein by reference.
[00170] Third Embodiment

{00171] A third embodiment of the device, shown in Figs. 20A through 20C, is a push-
button design 500 wherein the bladder itself moves towards the patient’s skin and contacts a
~ manifold having both the patient needles and the septum needle (po.sitioned in opposite
- directions), and forces the patient needles into the patient’s skin, and the septum needle into
~the septum. Fig. 20A is an exploded perspective view of a third embodiment of a patch-like
N m_] ector or infuser system uSing a side push buttdn, Fig. 20Bisa CIQszsecﬁonal view of the
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[00170] Third Enbodi nent [00171] A third enbodi nent of th P%\{;I ce @jéown I n
Figs. 20A through 20C, is a push- button design 500 where n ¢ ‘éarBizg er
itself noves towards the patient's skin and contacts a nmanifold having
both the paVPéM#0i@¥| es and the septum needl e (positi BABUSIMBBISDS t e
directions), and forces the patient needles into the patient's skin, and
the septumneedle into the septum Fig. 20A is an expl oded perspective

Vi ew Ofhifl &ibddthn &R ERSTRIY: 16 nefziflag ekt dctikationiaRd Biyt POC Bra drodsussaionaly st em
using a,side push button, Fig. 20Bis a cross-sectional view of the 38 16
Februawwwm%e@b@m@ﬂ@@wwyﬁgﬁﬁaﬁ%hi rd enbodi ment shown
prior to energizing and activation and Fig. 20C is a cross-sectional ~view
of the [tbdli'fllz:}i TR BOHE S g boAVhralgheI0Cane s ipal) parighndle 50§,at tophousfr@0172] The
device of Figs. 20A through 20C i ncl ud pul | E@Zn hand| e 5(@5 atop

housi ng10:53 fpat gpringa¥20g g AesHyoR Sop 5%?3?9%@%@?@?% 8 o558l HLo4¥ e spring
530, aréespfr\ttbm! 340, 238 tud 545,55 BIMIB1E Pl 350, 2 Fush dus&@pPESENablioma nani f ol d
syst em 550, SGCE%h button 555, a bottom housing 560, .a_safe lip 565 and

a’ needlbgusng safytyy cdiprafArmed asperdieashin 870 nén f‘ig‘%*@Per %W_E)lﬁrdf t"¥escri bed
above, hGditaal de?eﬁ%@% hlfdl%%, t%l@l?se%\é%ﬁﬁs Bfe dethBe bihé Gir BhBOUiARRIsh&ON i N Fi g.

20B by renovi ng > n handl’e 505 fromthe device, Once this is done,
the deVis@0Bby reneving the gulbpintiedle0d Ben teadexise.i Racedbis 15 dongdhe 5988 "t o press
domwalisde&ggi%éaeas.rtﬁé %’eﬂ&hﬁe rﬂé%‘?&ﬁ 44 h&&%egg rdsh b Pmird o tnd RervSiB e VOI 1
system and“Torcing the reservVoir downward for engagement as shown in Fig.
20C angredasizingtbel flnid witlga tier reskevair bystesl, and f§roipg A8 resenvaihdowmad f&mbodi nent

h in Fig. 14 h | ' ' e[l h b 555 d
A o T S L S L A

reservoir bottom 540 in place against the top housing 510 and agai nst the
force {0178k gmfihivdeinhodiBad. sho®n i Figa 1gotheidevicots ackeatedkbe sliding theyst em t he

reservoir t 5 [ r L.y .0 ai i1 reservoir
o Bt 8B 5 e Btk SE ALY Pl R UuADls0Tonge PRARR pRMOR L0000
syst enmboitorn 5% splate\agumnst dhe tophowsintgd Opad agandst the facmofibe deabspigb@2Gnit . A
sept um,. 545 alsp be lacated gn the reserxoi.r bpttom.5 edl e

cont ainh}nﬁaa nﬁ:?qnoqug%geﬁeﬂv@rs %fnagl?fer(?s%wi B%?éﬁ %fe%fa %g’dnegﬁgjs%é’rlfgﬂ%y, and it
t 00 nowRded, Qe rhks rdshi@oip didi 335t is Seatinigly conbédtedt foethe pastiveirtbotiomds4ds theenet r at e
the skin. At this tine, the nee ifold bﬁ%{%orrs .oyt on khe “hottom -

| e ,
housi nEFSEBBY GYSIERBOY MAVERAOWERETY WuaTd 1P PaUstteiEt §° LUME'F Rtk s d60Rar d
sl i ght k¥5 ai¢l also be located on the reservoir bottom 540. A needle containing manifold 550 is

attached to the rigid bladder assembly, and it too moves towards the patient’s skin until the
patient needles penetrate the skin. At this time, the needle manifold bottoms out on the
bottom housing 560 of the device. The reservoir assembly continues downward slightly and

s\) " causes the fluid access spike, or septum needle, to peneirate the septum 545, thereby

initiating flow of fluid from the reservoir and through the patient needle or needles.

[00174] One unique characteristic of the third embodiment is that the septum needle
accesses the reservoir ﬁ'om below as the reservoir moves downwards. This allows the device

to collapse in height, and allows the device to have a lower profile once activated. In

" addition, since the septum needle penetration is in the opposite direction of the patient needle
pcnetratioh, it does not require additional height within the device allowing the septum needle
*to be maintained in a sterile condition without the necessity for additional interior space or
 overall device height. Additional details of 2 push-button design wherein the bladder itself
. moves towards the patient’s skin and contacts a manifold having both the patient needles and
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causes the fluid access spi ke, or septumneedle, to penetrate the septum
545, thereby initiating flow of fluid fromthe reservoir1&heoreAVAR§R t he
patient needl e or needles. [00174] One uni que characteristic of the third
enbodi nent W@ 200KB129%he septum needl e accesses the reseewUsa003memeT bel ow as
the reservoir noves downwards. This allows the device to collapse in

hei ght, and allows the device to have a |lower profile once activated. In

addi ti gn,  since fhe, septy ; i Pibstidaselienc)R0E9T088,di rect i on
of the |o€’a?€’ip n%eéjeéd% peeg]e rgg%cgnﬁp%l%ftﬂ oes%ﬁ)ot _require additional height
Wi t hi n réflaencbd wbave, thé brtise oot of wieph is monrpetited herein bierefesinft-ai ned in a sterile

condition without the necessity for -additional interior space or overall

devi ce ' [ details of a push-button design wherein the
I[&IEPQQ }T?urﬁ%ﬂ:ﬁdd‘i}p&lt

bl adde noves towards the patient's skin and contacts a manifold
havi ng both the patient needles and 39 16 February 2007 WO 2004/032990
PCT/ US10m136D 20fp6ith sibodimseniuef the dewies, shosny i Highe 2144 Broug 210,18 208" pat ent

applicatio L3l Ho 3 eshiaV8oe dffiRe @Vide] sndcont ent  of
ahPeh’ BhgfasiEh ohe eﬁl&*‘ﬁ?%‘l?%@@%%%"?ﬁ?&? 58 iMoo 0T Scel do 0!

[ 00176 thebuden endriizasrind dictivates tbé finideflare by cepressingyifie batien fsits RE-IQslough 21,
I's a push- button design erej HiabR Rl iR ety ah-hike t op,
out er ?ﬂ?’?%te%lg‘f%g eV %égﬁéﬁﬁeﬁgyenergﬁg_gs and activates the
fluid fikjestoruy imfager epstanngsitde tdpuiusio buttop, Figs2 [ Roiser partisd crospepstionabWewr g, 21A

I's an expl ade rspecti.ve vi ew a.fourth . | . Of t i ke

i nj ect 8?83@@01{:%%&93&%?&}@%?}gg?%&p%%q%glieﬁ@%’lg??%dn@%tbofﬁ’ ﬁgﬂ?sﬁg‘f parti al

Cr 0SS~ §£pAiARAss-YdoRWal Hfewt fathé Guirth mbodimeitrshown shBign21A aférgnergiZing pri or t g’f}
energi zing and activation, and Fig. 21C is partial cross-sectional view ¢

t he fodhd aFtea#Wedi nent shown in Fig. 21A after energizing and activation.
[001771 The device of Fig. 21A includes a top push button 602, an upper

holus in qmﬁ%}d The déviceSdRi 1 AGi€ludes anq??ﬂsh lbdtltcassﬂznm ypist bousingl 405plepf 620,
rel ease guide 630, retalner 63 Bel l evill e .spring,6 . voi r 645.
As wi t SPEnEs @9y 3 @F“lgcllﬁid’&’feﬁ%’ glﬁe@,ﬁwlﬂe@(}aﬁf}\? © g‘g%ee%g%ﬁ%%ﬁ/eg%g& and 660

on the ﬂ%ﬁ&ﬁﬂé&ﬁﬁ%fm en@festieir 485/ A8 vith (Bxaeke dnfodintcnis desibeprlses t he
devi ce agal nst” t [

e skin in the desired_ area,of, the dy to secure|ly attach
i.t. Ondles adbesivefisyiaad 660 fhe hpirme sERE _%fitﬁ%.gm ® Ffﬂ"’ﬁ%g%ﬂﬁ&‘éep‘fssfs%fssss‘e% he button
553 | L IHRHE GRh U2 e b ks, ot Dt o
device is in place and attached the user depresses the button 602 located on the top in this
' embodiment. The depression of the button 602 forces the manifold assembly 615 located
directly beneath the button downward, and the manifold assembly contains an angled surface
that mates with a protrusion on the release guide 630. As the manifold assembly 615 travels
downward, the release guide 630 moves along the leaf springs 610 in the grooves or guides of O
the retainer 635 toward the pull pin 620 and its aftachment to the constant force spring 640.
The pull pin 620 is configured and shaped to fit within the retainer 635 and to be refained
therein, preferably by a retaining pin 625, This configuration allows the pull pin 620 to rotate
freely about the retaining pin 625. The release guide 630 meanwhile is forced along the
guides within the retainer 635. The underside of the release guide 630 has a chamfered
surface that slides along a .mating chamfered surface on the pull pin 620, depressing the leaf
springs 610 and one end of the pull pin and cansing the pull pin to rotate about the retaining
* pin 625 and lift the other end of the pull pin where it is attached to the constant force spring
© 640. . This rotation and lifting overcomes the retaining force of the pull pin and causes it to.

release the constant force spring and thereby _energiz_e the reservoir 645.
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directly beneath the button downward, and the manifold assenbly contains an
angl ed surface that mates with a protrusion on the rel ead®Fgbiuaey 93, As
the mani fold assenbly 615 travels downward, the rel ease gui de 630 noves

al ong the I%¥ARM4BIP¥Hys 610 in the grooves or gui des of PCTSp2alsner 635
toward the pull pin 620 and its attachnent to the constant force spring
640. The pull pin 620 is configured and shaped to fit within the retainer
635 and 00118 O®bAlngesmulth@oRiR Wil akeddRinard Yradell &t EW"BE BRkibh 628, This

el'y abou

c
configurati.on. allows the pull pin 620 to rotate fre Re retai ning
pi N 625.?“%@’?4 a9Emely fin afgl%s@nmrﬁ/mm ipéer¢ing awerllaloorpike faed thpuskiles wi t hi n
Lhe T et apettatfig Bocdids: ddodes &l ool tBwhEhAE BB @38@]}{&&@@ er ed

surface that slides along a mating chanfere rtace on pin 620,
depr essi fidtedesiradgdspth ig the skips Biecepiva pismingspikecthen fsessed the Piid wathih thausi ng
the pul Frefirfbid Qefopd - CarRkP WAl ' S5 and.lift .the.other end
of the pull pi nev\/ne_re It ?gé 5%%%8&25%%#&% dc%g%nsdf% Pp?nop}?ecogﬁg‘frﬁ " 640.

Thi s r ot ftEedheiflvidivwithin thevreserwirds flowe Asetith the embbdiments désciited aporle] pi n and

¢ aservor ol g Sl RARRICh Giler i 65isd o HaBtoentiit b Foieb s

[ 001781 abeveuAddtitignal idetails afie pust-yution dsignhehaanniapekhibugsels 16datct foa taaish

button , | fO ssenbl 5 which contains .a septum,piercing needl e
or spi ket"%%te{ %‘{5 Jr)lpth%e(?le&c%g?dﬁé‘eﬂggd?”@r%‘?%r?@@&cggat%%ﬁl@Pﬂf"@s@’ed
downwar depmssirlg theebuttoadtoe dts alberet-11bst ypositibe dele urthdr &b@sRasinred. darhh in the

skin. The .septum pi erci | ke then accesses the fluid within the -
-r"'gg}ervoiha&,J g (fnot’g%'? r D¢ B@fiﬁf’#\@r’@? ] Iaﬁ?‘@’ dhe r gtive sorte e ol iwhirhuffon t he
conf i gurisdoipofuted heedimby tdf@igndehe fluid within the reservoir to flow. As with
t he enbodi nents descri bed above, each configuration can be altered to

affect t | i ng . a sequence of the events described above. Additional
details [{j)‘fl'?%\] E‘f%%-eﬂ‘ﬁgton desi gn wherein the push-button is |ocated on the

top, outer surface of the device, and the user energizes and activates the
fluid fI[@M8ely Vadepresdts and tdepdisirs btwieen erfibodi@weE of s prafafed derbe afge furt her
di scussed -in.uU.S. nt applicatiqn rial no. 60/407, 284, referenced
above, 1% ﬁlg} {eé(r’ﬂﬂllqug‘ %Bﬁ&eévﬁ‘fe’;# %WW ]1%55' if%ﬁ?w%tglf Frenhent Fig 2 sy ence.

[ 001791 thbefidw Res uhifarmfit90h80in Wasided Selivesilits iR R R RMbIHORS nRehaen

~enbodi ngnts. of. the preferred devige and  other techni ques and devices are
shown i °\¥i‘@‘§T‘ha§§ ﬁﬁeﬂﬂﬁwyﬁ?‘i mRigbetig rwing trial. gThis 3¢ fyrberdllustrated in Fig.

26, which shows pressure versus volume delivered data in accordance with an embodiment of

the present invention. The usc of the Belleville spring fo apply pressure to the flexible
Tescrvoir results in a near constant delivery rate over an infusion period of 25 hours using the
embodiment of Fig. 1 described above.

[00181] The graph of Fig. 24 shows the average blood insulin levels (pharmacokinetic
response) measured in several animals over the insulin delivery period. This is initially very

low, due to the diabetic state of the animal, and then increases to much higher levels during
infusion. At the end of the infusion, the insulin levels refurn to the low baseline levels, Minor

- peaks occur in the average baseline insulin levels of negative control animals receiving no
“insulin. These peaks reflect a minimal endogenous insulin secretion by the animals in
response to feeding times at —1, 7, 14, 21, and 28 h. The infusion data illustrated in Fig. 22
 further shows that results in accordance with an embodiment of the present invention

* . described above are substantially as desirable as results obtained using a standard insulin
- ‘pump. Further details of pharmacokinetic profiles are discussed in a U.S. Patent Application
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the flowrate uniformty over an extended delivery tine i tr
establish the neasured yf low rate that is su_bsequgnt |y us@dﬁébﬁuéwéﬁ%eti C
swine trial. This is further illustrated in Fig. 26, which shows pressure
versus vol yy@208¢P329%8r ed data in accordance wi th an enbedirvseeson7eé7 t he
present invention. The use of the Belleville spring to apply pressure to
the flexible reservoir results in a near constant delivery rate over an

i nf usi onPykdicatiod Nof 20B/0005T3, bigitRg “Mefod BFIIE:RE mmgﬁh&%oﬁﬁeﬂﬁgﬁﬁédbed

above. 1.1J 1001 .The h of Fig. 24 shows the average blood insulin

| evel s (%’F\a{%ﬁg‘@iﬁ%?‘?'cg{a%g%@ g %Wi?a%%r%‘wli ithes sxiare agontent wfivdhidvér  t he

i nsul i n idedrpot@edhdpsh bPshferdiles 1S initially very low, due to the diabetic
state of the animal, and then increases to nuch higher |evels during

i nfusio e en f .t i,nfusjon, the insulin levels return to the | ow
basel i ng"?@ébﬁg‘? %Pﬂc?? Fl%ggk?%’é&ﬁa‘ﬁeﬁg? hlood ghicaspelerrl sudasumed inrpsvariln | evel s
of negatanitmaleert thelnsalh delivery ﬁ&ﬁh@ﬁ&ﬁnﬂ&@dyﬁh&ﬁ:“ﬂe%@ﬁseyﬂ?%oﬁﬁﬁ%ﬁl lect a

e ani s’in

m ni mal e%d enoctl%s insulip secretion by t E response to feeding
tines at®mopdiungnt of the presentppyentiony, Thyhlood ghigesedeveliistinflichtaddtyrfagding dnd Fi g. 22

furth ditida i i i nent h {
e v oSSR I, i b,

invention described above are su SI°r

obt ai ned*RSHAYC spikes inelnease lavsk borrespquding to feedingtmesie hairs 51,5t 14R4ramcoki neti ¢

profil eggar ergdi ' .S . 6 l.ication 41 16 Eebruary 2007

WO 2004/ 032990 %%%@%%&%’i%?@b‘g%ﬁ%&%?‘g% B, e Al it ¢ | eq

" Met hod dragticajly tveiim gheDfing  Primnrsach kiswlixt deiveRas @loodplivbdi Radls Behiiner y
the entire content. of which. is

Pl at f or g js is.
i ncor po?&aﬁﬁggﬁﬁ%ﬁ&w@@%@éggﬁ%e@mf@ﬂ fibefie apimals regeiviag go inswlinfos s  he O
gv?a_r age ths| wodindéruaiotie éx@mghentﬁamnib&dTﬂmbﬁed/%ﬂlﬂabse aﬂ%d@b&aiﬁés’@?]vi&h@ei nsulin
eliveryeperi a odypan c.respgnse), in accordance with an

enbodi nen .%8%?9 ?%“é@%?‘{engﬁ\g ﬁ\%%ﬂbﬂﬁ‘.‘ﬂo ETRYANEY toytheedis phigiapd psing &f | uenced
by f eedstmylaahidsulia mympd toté Haein tﬁﬂﬂt‘iﬁs?gz @hd/23) thdpdrfdEmAHaL BBihe HEmPafY €Nt

hypogl y@em.c i ‘uri%. A% a result, there are periodic spikes ih glucose

| evel ,  COrreSBoidiHyTH TRy tneAR vory sinplgpphysiplogical responses.  and™ 28, The

bl ood gl ucose val ues of both infusor and insulin punp treated animls fall
dr ast i cEDI83] iTHehgraplt GEFiz 25 tshSwd e Hioodf indulie Ubvells GhbintBbRinctBl reQang) Ucose

| evel s [ iR, substantially. below the response of negative control :
di abet i RERRelin @ i"@‘?ﬁh‘an%@sﬁﬂws%}lrﬂﬂ An ingsor designed to deliver a larger dose of
insulin as a “metered bolus” over a few minutes fime period. In the embodiment of Fig. 1,

the infuser performs substantially as well as results obtained from a subcutaneous injection
. using a standard syringe.

[00184] Although only a few exemplary embodiments of the present invention héve been
described in detail above, those skilled in the art will readily appreciate that many
modifications are possible in the exemplary embodiments without materially departing from
~ the novel teachings and advantages of this invention. Accordingiy, all such modifications are
intended to be included within the scope of this invention as defined in the following claims.
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ect
obtained with the infusor, as illustrated in Fig. 23, ar E?FHH?’H@P?AI |y
equi val ent sults obtained using a standard insulin punp. Note
that in bot‘TR{BI’—‘zli']t(\%@s_;25 2 and 23, the performance of the pﬁﬁﬁmé??ﬁﬁozgﬁé
m croinfusor are quite simlar, resulting in very simlar physiological
responses. [00183] The graph of Fig. 25 shows the blood insulin |evels
(phannacoki netic response) neasuregagsan ani mal receiving insulin froman
i nffusor designed to deliver a targer dose of insulin as a "netered bol us"
over a few mynute i er.iod., Iln the enbodinent of Fig. 1, the infuser
per f or ns subst antgg%ﬁc%gm&gﬂndﬁ?"?’é’gﬂl”i@nﬁibt ai ned from a subcut aneous
injection wusing a standard syringe. [00184] Although only a few exenpl ary
enbodi ment s afresdneinp hagsmn oppositgn flexible haerifid ewallsd dsfrind ed flidd demdéd above,
t hose Slfﬂér+b%ﬂvéeﬁl he art will readily appreciate that many nodifications
are possible in’the exenplary enbodi nents without materially departing from
t he novel teachings and advantages of this invention. Accordingly, all such
modi fi cat i ongf leasione patieatmbedletin fibid cometunidsitbnwiithhdald refvevaigape of this
invention as defined in the followng clains. 42 16 February 2007 WO

20041032990 PGlHIRAP3 G034 gﬁiﬁh s atch:sJ]i ke i nfusion device, '
conprising: a reservgfr _havig%a 0 p%?l ng éet%" F’gbignvéﬁlr?P WEFYF et i ni ng a
fluid crraplnid te fiew Ebosadecservairdo sdid paiesitnealle patient needle in fluid
communi cation with said reservoir; and a stored energy device for applying

ressure to4he f | Al - - Sal. voir .to, caus luid to fl ow
"Er))m said. r e%er\_/(l)&%@&éthgh%al él%%?%%%%%@%‘ﬁ?%e. c%m/l\’ Bg?rglﬁ‘-s %I?Lorefl&nf?lﬁrgon devi ce
as cl ai $pvépeicAmptisgs aspringwher ei n sai d stored ener gy J device conprises a
spring. 3. A patch-like infusion device as clained in claim2, wherein said
spring congise ﬁat%—' I d Y atch-14 ke, i nfusi.on devi ce as
clained i nng ai mg'l,_ ié]%eglﬁlr#ﬁslgll gg‘{l%é;gsr \‘/:%jlnrléal j;}l & Iiea‘g er%grsﬁdamg
t r ans pafoBtpEises@ Brlleville speing. contents thereof to the visually inspected. 5. A
patch-1i ke infusion device as clainmed in claim1l, wherein said flexible -

wal | 4. Apatch-like infusion device as claimed in claim 1, wherein said reservoir is at

least partially transparent to permit the contents thereof to the visually inspected.

the remai nder of the experinental period. The bl ood gl ucoise ef f

5. A patch-like infosion devicc as claimed in claim 1, wherein said flexible wall
comprises a plastic film.

6. A patch-like infusion device as claimed in claim 5, wherein said plastic film
includes a first linear low density -polyethylene layer, a second low density polyethylene
layer, a third aluminum layer, a fourth low density polyethylene Iayer,‘ and a fifth layer
selected from the group consisting of nylon and polyester.

7. A patoh-like infusion device as claimed in claim 1, wherein said rigid wall
comprises a cyclic olefin copolymer (COC) layer.

| 8. A patch-like infusion device as claimed in claim 1, further comprising
actuating means for cansing said stored energy device to begin applying said pressure to the
flexible wall of said reservoir when said infusion device is placed into use, |
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conprises a plastic film 6. A patch-like infusion device as clained in
claim5, wherein said plastic film includes a first |ineHf Fepuade@syty

pol yet hyl e | ayer. a second | ow density polyethylene |ayer; a third

al um num | 3@%?","3{’&”?9811” h | ow density pol yet hyl ene | ayePCVHR3H2376T t h | ayer
selected fromthe group consisting of nylon and polyester. 7. A patch-1ike
i nfusion device as claimed in claim1, wherein said rigid wall conprises a
cyclic ol efi @ copdippiebike @foiondayice a8 claitncdan clhind 8, vehetedd siad storedendrge as

cl ai med deBict ledhfisks af i.sin tuating s for..causjing said
stored energy d%;i/i cg%éggﬂgélﬁ gplp!alk’;ﬁllgnagce?gﬁloapﬁwg’sﬂﬁggﬁ?fﬁPﬁ@‘d Ffaies| e wal |
of sai d MEIepamInsesdTelainsingagaable siithrand diserpageable Boacaill dpafi@euse. 43 16
February 2007 WD 2004/032990 PCTI US2003/ 022767 9. A patch-Ilike infusion

device as cl gp,nedaifflidh This }QIQE Ln. sa.d stored enerqy. deyice conprises
a Belleville sprj ngﬂaﬁav;ﬁhg a cen ?%F gﬁﬁiﬂ’?ﬁf@ clgm%ﬁg:%é%% T8 uat i ng
means cGEMPPIERIPH. r et ai ner engageabl e with and di sengageable from said
aperture. 10. A patch-like infusion device as clainmed in claim9, wherein

sai d retaineyfy, C%B%téhiﬁ&iﬁﬁﬂoﬂdﬁ&i&e,cén}gﬁs&q%h'l i ke infusion device,

conprising: a fluid reservoir havrng east one flexible wall; at |east
one patient needle in fluid communication with said reservoir a Belleville

spring havi riyflHd sesrveinhavingatdesstone Sexibloptalli ng pressure to said flexible
wall to cause fluid to flow fromsaid reservoir to said patient needle;

and a ret ai m[m%ﬂ&%ﬂl%iﬁ‘ﬂﬁ&%@ﬁﬁi&ﬁ%w?tﬂ%jhgésgw%ﬂ,d di sengageabl e
Vi _

therefromfor causing said Belle e spring to begin applying said

pressure Mea:h%gi.ﬂ i nfusion device is placed into operation. 12. A ;\)
patch-1ike i TOR SR hawng 3 centia] spseuserforspplying pressurh ér sidhfledblelwalbt ai ner

conpri sesade fuid to ﬂawﬁenp@;&@sﬁdﬁ%isgggﬁeg&egagj aglg as claimed in claim 11,
wher ei n di sengagenent of said retainer from Sal d aperture provides at

| east one of ap.audible &ndi,cati,on and a tactile indication to a user of
sai d i nf usi GrCHET fasageable with said central aperture and disengageable therefrom for

causing said Belleville spring to begin applying said pressure when said infusion device is
placed into operation. ' |

12. . A patch-like infusion device as claimed in claim 11, wherein said retainer
comprises a pin. '

13. A patch-like infusion device as claimed in claim 11, wherein disengagement
of said ;'etainer from said aperture provides at least one of an audible indication and a tactile
indication to a user of said infusion device. ' ;)

| 14 A patchlike infusion device as claimed in'claim 11, wherein discngagement
~ of said retainer from said aperture occurs automatically when the user performs another
operation on said infusion device. '

- 15. A paich-like infusion device as claimed in claim 14, wherein sai& operation
- comprises operating a pushbutton. ‘

__ 16. A patch-like infusion device as claimed in claim 14, wherein said operation
compr_i‘_ses removing a pushbutton guard or interlock. ' ‘

17.  Apatch-like infosion device, comprising;
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14. A patch-like infusion device as clained in claim11, V\ggrei n

di sengagenment of said retainer fromsaid aperture occurs 'AGEYHED O y
when the usgp &)%;2950”3 anot her operation on said infusion device. 15. A
patch-1i ke 1 nfuson device as claimed in claim 14, whePEFESRYMher ati on
conprises operating a pushbutton. 16. A patch-like infusion device as
claimed in claim 14, wherein said operation conprises renoving a
pushbut t on g@dhud eserivoit for bantdining 7 fluid ipbe iwfiuskd ok 4 petiesj on devi ce,

conprising: 44 16 February 2007 WD 2004/032990 1' CT/ 052003/ 022767 a fluid
reservoir for L o | fhid QniBudidti ' Lent; at | east one
pati ent needlagﬁﬁbfﬁ?%&c%%%%%on W %&%%@%&%@lﬁ%&and a fluid flow
path for providing said fluid communication between said _reservoir and

sai d pati ent {84 Pew rat fr providiperseigviuid commumiprtios brigycen £aid Epergpieptdbabl e
septum fsaid fiiefticalle, dddirfta rlodbdih AR & G pledtetii? Bbtdin TEPbEML ! ©

distinct fromsaid patient needle for® piercing sal st pierceabl e septum
and condiiid fley Eemdsald tesavaih aeslig sepfacnepdie Hittinctsfoml saidapationttnendledbe. 18. A

pat ch-1i 4 nf LSl ' ' i . Cl ak b il i i id flow
path furt .ergg%iap@?tsg‘g%%& Fee%%["# %ﬁ%gk%%e&f%ﬁﬁg I'n e§%§£§% %e{aivééen said
sept um pebditgeclld sai d patient needle. 19. A patch-like infusion device as
claimed in claim18, further conprising a patient needle nanifold for

carrying sai ggpatj I %fﬁqi . - in L - f ' ubi ng

bei ng connected t%%%gﬁhg&rgmm %’f%&‘%(r)hg G%E%a cd'i [ n%’tp"r]il?{?snl %aﬁf(gtgéﬁlggt as

cl.ai med path fotther gomprisenn dmgthrof flaxibilefthhinglinfdrmnsed prawéenisaid|sepies ngedlé and

Eestric f rolling a rate of fluid infusion into a patient. 21. A

pat ch-| :-s%elpg%%lg%gfn& device as clainmed in claim17, wherein said patient

needle is of a smaller gauge than said septum needle. 22. A patch-Ilike

i nfusi on devi%e a4 nattﬂn’rlﬂcedniﬁlsiom!daﬁnq aﬁplaimmlrinj wigiﬂai&i mahérmpﬁgiagdl eis 31

gauge. Ohadil hidic mamtold iR At i phfth b, 08¢ kPP Sif LAY lelinfe & ™M 17
tubing being connected to said manifold.

20. A patch-like infusion device as claimed in claim 17, wherein said fluid flow
. path includes a flow restrictor for controlling a rate of fluid infusion into 2 patient. '

21. A paich-like infusion device as claimed in claim 17, wherein said patient
needle is of a smaller gauge than said septum needle. '

22. A paich-like infusion device as claimed in claim 21, wherein sajd patient
O needle is 31 gange or smaller. '

23. A patch-like infusion device as claimed in claim 17, wherein said fluid flow
path includes a fill port for allowing said reservoir to be filled with fluid. -

24. A patch-like infosion device as claimed in claim 23, wherein said fill port
includes a second pierceable septum, said first and second pierceable septa béing spaced apart
from each other to define a chamber therebetween, said chamiber forming a part of said fluid
flow path. ‘ '

~ 25. A patient needle manifold assembly, compnsmg
a patient needle manifold;

. 45



path includes a fill port for allowing said reservoir to be filled with
fluid. 24. A patch-1ike infusion device as claimed in cl afhfe&uagr@0&i n
said fill t jncludes a second pierceable septum said first and second
pi er ceabl ep‘géﬁfmé}og%?”ng spaced apart from each other t8CHEFIOPHO2Y6T hanber

t her ebet ween, said chanber formng a part of said fluid flow path 25. A
patient needle manifold assenbly, conprising: a patient needle manifold,;

45 16 February Z%YM\@%M%@%%M@M?G? at | east one patient

needl e carried by said nifold, at |east one frustoconical patient needle
support disposed on a patient contact surface of said nmanifold aid

patient needle ex¥ & ong frsiorenics] patiepinssdie supneit disposed CBAPalipRt cMAH o\ i ded i n

sai d SURRRLE ofdaiBmBRioM, sl phiRnBRbdle BREABHRY frith 84l Suppbrilsadds fromsaid
support, said access space being configured to allow attachnment of said

patient needle to an interior surface, of said suppoyt b | i r | aser
vel ding. 26. A paﬁwaéfﬁsswap@wmﬁr%mye%mwg Wﬁqf%ﬁﬁga’%eﬁﬂg fm 25,

wher ei negehdd frdddAi@ RippoRe i€ éc%ss%ﬁsa&%&l% SnfigHved ke Ellow? fitachmBtofesil needl e
] clai m 25,

a
mani fol d assenbly as clained in c wherein said a3 patient needle
i s 4 mi Prticabnesdle topn intesigr supfaeeqs said unper by giuingor lagerwsldigst needl e manifol d
assenbly as clainmed in claim?25, wherein said access space is configured
to minimze g4 ue £oRficHE nedld bhahifdlil dsdeh®W RO clafiéd HmAdHAmP2S, i viitiein Bgi@dl € from
said mani fold. 29. A patient needle manifold assenbly as clainmed in claim
25, -wheP#ient negdlyis 3 gepgaorspab®. al | ows installation of said patient needle
fromthe patient contact side of said support. 30. A patch-like infusion

devi ce, conpri si NYpaticht nb&MS maiffd raaaemgpi ad618fed; inadMmaz Ttk daitin 1 ui d{ )
comuni cation with said patient. needle for supporting said patient J

need| e Patignimsedle i dudlimefersof lgpsdn exposed lgngilt i ent needle from a nanifol d

inlet; ' . wherein said nanifold conprises a rigid |ower portion defining
an upwar dl y-4gaci g patient needle manifold assembly as claimed in claim 25, wherein said

access space is configured to minimize glue contact with fluid flowing into said patient
needle from said manifold,

29. - A patient needle manifold assembly as claimed in claim 25, wherein said
access space allows installation of said patient needle from the patient contact side of said

support. -
30. A patch-like infusion device, comprising:
at least one patient needle; and _ : ' D

a manifold in fluid communication with said patient needle for supporting said patient
needle and for conducting fluid to said patient needle from a manifold inlet;

wherein said manifold comprises a rigid lower portion defining an upwardly-facing

- interior cavity open at a top of said rigid lower portion, said rigid lower portion baving said

patient needle extending from a lower surface thereof, said manifold further comprising a

flexible film bonded to the top of said rigid lower portion to close said cavity and thereby
define an interior chamber in said manifold communicating with said manifold inet.

31. A patch-like infusion devicé as clalmedm claim 30, wherein said rigid lower - -
| portion comprises an acrylic polymer. o ' -



interior cavity open at a top of said rigid |ower portion, said rigid | ower
portion having said patient needl e extending from a | owef6 §abugaee200fer eof ,
said manifo further conprising a flexible filmbonded to the top of said
rigid | oner l"%&?@‘("&%?’? o close said cavity and thereby F&TUSOEPR24Tt eri or
chanmber in said manifold communicating with said manifold inlet. 31. A
patch-li ke infusion device as clained in claim30, wherein said rigid | oner
p(c):_rl_';i gg cg;rggt'zsgalmg:haﬂ{eyﬂuﬁﬁmlﬁéﬁkm&c%aﬁ&dﬁﬁcgﬁbsqaméreﬁﬂﬁfd' I ﬂéﬁ?l&ﬁﬁﬂ{ 032928
P U 767 .. A patch-like infusion device as clained in claim 30,
wher ei ngos nﬁesfal%ﬁﬁjﬁ?aélpfl‘?sﬁ 2hri ses a netallized plastic laninate. 33. A
patch-1i ke infusion device as clained in claim30, wherein said flexible

film is b(lszEd nqaatdhdgde(ﬁmlﬁbn ﬁﬂiidléaé'b]ginfbdli@wlafm mﬁhe%mﬂ ﬂ&iﬂeﬁ%ﬂ ing. 34:
A patch.|i infusio V. as cl ai i, N ai m 30, erein said cavity is
configE‘F%&“‘f%%%ﬁf" '°?ém‘?F§i%§°WﬂP8ﬂ’8n§;Eq?ﬁtﬁ”@ﬁﬁ-d mani fol d. 35. A patch-like

i nfusion device as clainmed in claim30, wherein a plurality of patient
needl es ar e 3fr ovAdeichaliie infisidbnrdenics ed dlainmed| in dbsmf 30y inlieradaliedasitg dnnect i ng

sai d cayj sai d pat.ient need] es., 36. patch-1li ke infusion device as
cl ai med” | né%?&aﬁng%ﬁ@g&ﬁmgﬁ‘?@mﬁﬁ‘@?‘?mforﬁneedl es are arranged in a |inear
pattern. 37. A patch-like infusion device, conmprising: a housing; a fluid
reservoi r wifhi nAgmioli-Hkslsfusign daticd andhimeddn phin a0, wheenl ephtulify of d

conmuni ponwth sai.d flyid,.researyoi ngd .Gafried by housi.ng;. and a

r ot at alﬂggénég?eg% SRR lsi’lgdmﬂ’?olgéﬂchldg%ﬂg‘ﬁﬁ "%‘B%’Wgﬁ@‘d§ ¥ pati ent
needl e tabdidpatientaredlés, sai d i nfusion device. 38. A patch-like infusion device
@clai med in claim37, wherein said safety shield is rotatable about an

axis substaptial] rall.el to a patient contact rface of, said housing.
T6 A pat cndti nehbaRRfRs Bl BvBE bt PRl ik 38 MAGSn i Bt
saf et y nedifleslact arrahgedint dihedelpettedlout sai d axi s between a recessed position
wi thin said housing and an extended

37. A patch-like infusion device, comprising:
a housiﬁg; '

a fluid reservoir W1th1n said housing;

at least one patient heedle in fluid communication with said fluid reservoir and carried
by housing; and

- a rotatable safety shield carried by said housing for covering said patient '_needle after
(D useofsaid infusion device, |
383. A ﬁatch—like infusion device as claimed in claim 37, wherein said safety shield

 isrotatable about an axis substantially parallel to a patient contact surface of said housing.

- 39.  Apaich-like infusion device as claimed in claim 38, wherein said safety shield

is rotatable about said axis between a recessed position within said housing and an extended

position in which the safety shield projects below said ﬁaﬁent contact surface fo cover said
patient needle. - : - '
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position in which the safety shield projects bel ow said patient contact

surface to cover said patient needle. 47 16 February 200t Fenarpga9b32990

PCT/ USZOOS/‘%%@@; 40. ' A patch-like infusion device as clained in claim:
37, further 7% g a spring for causing said saf eBfTUREYR2D (ot ate
to said extended position after use of said infusion device. 41. A
patch-1like infusion device, conprising: a housing; a fluid reservoir
within said Ausifgafcdriikeoimfusion dayice af iclaimed tn pleim 37.ufwilier eomprisinpat i ent ;

at | east TR A e iifleid /] Wﬁf [ b ON_ W id.r voir and
extendi bl e Trom sali dS housie g;hgeaé\h&]&io%tga ui"'ﬁé’fh‘@%ﬁ‘}g&{ﬁ agtrg{og?ieaoﬁf\%{dsai d
fluid cdnisipdaiceon between said reservoir and said patient needle, said
fluid flow path including a fill port accessible fromthe exterior of said
housing for aj | oW BgkcB kL HRRIET ALt illed with fluid after said

i nfusi on device i st ul % assenbl géd.cglgg%&é patch-1ike infusion device as
claimed in claim41l, wherein said fill port includes a pierceable septum
43.. A pat ch®h9uwiB8; nf usi on device, conprising, a fluid reservoir for
containing a fluid to be infused; at |east one patient needle; a fluid

fl ow path f os @ RRESHIrREthHPdaE KRSES MPbdntdiSn éh@i&%%ﬁgﬁse@ﬁﬁ% n said
fluid flow path is conpleted; a p%shbdlttonéact uator ftor Ini tf‘ag}é@gg
operation of

ai d infuysion deyice by conpleting. _said fluid flow path; and
a guard or i"ﬁ?%?ﬁod’&l’ﬂg?ﬁiﬂﬁ?fg?, ‘Pﬁ’l@gl%‘é%l%%ﬁ"l said-resprynifsad wkeadiblgct uat or

until afromseld howigoR@d ati on has been performed. 44. A patch-like infusion

device as clainmed in claim43, wherein said previous operation conprises

)

ressurizin aid fluid reservaojir, . 48
P 9 mid How pa{h provi i said fluid communication between said reservoir and said

patient needle, said fluid flow path including a fill port accessible from the exterior of said
housing for allowing said reservoir to be filled with fluid after said infusion device is fully
assembled.

' 42. A paich-like infusion device as claimed in claim 41, wherein said fill port
includes a pierceable septum.

43. A patch-like infusion device, comprising;
a fluid reservoir for containing a fluid to be infused;

at least one patient needle;

D

2 fluid flow path for connecting said reservoir to said patient needle when said fluid
flow path is completed;

i

a pushbutton actuator for initiating operation of said infusion device by completing.
said fluid flow path; and ‘

a guard or interlock for preventing operation of said pushbufton actuator until a
previous operation has been performed.

| 44. A patch-like infusion device as claimed in claim 43, wherein said previous
-operation comprises pressurizing said flnid reservoir. o '
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16 February 2007 WD 2004/032990 PCT/ US2003/ 022767 45. A [i)at ch-1ike

i nfusion device as claimed in claima43, wherein said previ®bigtruapyel0fi on
conprises r i protective cap fromsaid patient needle. 46. A
patch-1ike ﬁﬁ?ﬁ%@%ﬁaﬂdevi ce as clained in claim43, whef&HVSPAYR2HAt i ent
needle is nmoved froma shielded position to an injection position in
response to operation of said pushbutton actuator. 47. A patch-1like

i nfusi on devi4®e, dopateli-Bienipfusion dewics ianglaimed inUdlsny 435 avherin sdi@F&&iods housi ng

for contglefi ' . i.nf used; atjent needle manifold in said
housi ng gﬁr?gh e??nréﬁﬁ%g%m%%nnggﬁmg??ﬁﬁ%‘é@ fflor‘??‘faf‘iﬁa&emé'ﬁ?ﬂ%ni cation with said
fluid reservoir for receiving said fluid therefrom and a plurality of

pati ent needi€s cérpatduliltyyinfision duvivefas| daified i elutrh 3D whsRindsaid Pitibnf 1 om
sai d corggg, e .6 ai.d patient .needle nanifold is npvable within
sai d housi ng bet méi’ﬁnﬁ@?lﬁglggdﬁogwg? FhiySHoRPSHIoR AR FPsponse I Aprerligtitles are
shi el dedraiipuglibutteradctiatoousi ng and a second position in which said patient
needl es project fromsaid housing for injection into the skin of a patient.
48. A patch-like ) h0n. devi ce as clained in claim47, wherein said
patient needl’es p?tf“:‘)ﬁu’z?:ﬂ@ SEISKVSR 4GP e in a bottom surface of said
housi ng when said manifold is in said second position. 49. A patch-like

i nfusi on dev*B@sEs: cl ai med in clai m47, wherein each of said pati ent
needles is 31 gauge or smaller and is 4 mllineters or |less in exposed
length. 50. #@atahvbi kEsiddisih Vil 68 al rregh i B claim47, further
cogprising a pushbutton ad(}%uatg?orggr caggiﬁr?gdtggf ient needle manifold

tosnove fromsajd first position to said second position. 49
a patient needle manifold in said housing and defining a common chamber in fluid

communication with said fluid reservoir for receiving said flnid therefrom; and

a plurality of patient needles carried by said manifold for receiving said fluid from
said common chamber;

wherein said patient needle manifold is movable within said housing between a ﬁrst
position in which said patient needles are shielded within said housing and a second position

in which said patient needles project from said housing for injection into the skin of a patient.

48. A patch-like infusion device as claimed in claim 47, wherein said patient
needles project through an aperture in a bottom surface of said housing when said manifold is
J in said second position. ' '

.49. A paich-like infusion device as claimed in claim 47, wherein each of said
patient needles is 31 gauge or smaller and is 4 roillimeters or less in exposed length, .

50. A patch-like infusion device as claimed in claim 47, further comprising 2
pushbutton actuator for causing said patient needle manifold to move from said first position
to said second position.
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