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I nvention [0001] The present invention relates generally to a substance

del i ver ywee¥hifisy3avi ng i nproved val ve, spring and saf gigri@eedsies and to
a patch- YV sel f-contai ned substance infusion device that can be used to
deliver a var| ety of substances or nedications to a patient. This

application clains the benef] ) of a U S. provisional
pat ent application of Chris ﬂég&éﬂﬁﬁﬁﬁ@'ﬂ(ﬁo&pﬁ&ﬁéﬁ "Pat ch-Li ke I nfusion
Devi ce", Serial No. 60/494,286, filed on August 12, 2003, and of a U S.
provi si onal patent application of Chris G ndrich et al. entitled

"Pat ch-Li ke I nfusion Device Wth Inproved Valve, Spring And Safety

Mechani sms™, Serial No. 60/558, 615, fil ea égrj | 2, 2004, the entire content
of each of said applications bei 1 herein by reference. This
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nonpr ovi s{@AQL] pat edhe Iapiﬂnt dayendian ofelatisagenerally, tete sehstange C@llvefé!ndﬁvtheed

"Pat ch-Li ke .I nfusion,Device", Seri 2

2005t e SEvib iAPhoSRd ERtvecoring B Bl iesh Al g REs phichike Rpdinteid

Backgr ounguttantd tfhivieaévienthh O e wied & delivar egeaﬂwyrbﬁiub@e‘an@s%w hﬁ‘dlo’iti@r’(s as
those suffering fromconditions such as diabetes use sone formof infusion

t her apy, &uehpatientalliy application rlams ithenbenedit piider nU.-SCo$d 126hof A We$- t hei r
| | { f te th
oo tvo pPltifonal AR dnbrickfbn UP IR CHACR UoLPNerdeR] Pafth BB "BiSjon, 0" ©

syringes Demite? rSetihl Nop60is94, m:ﬁeemkﬁvmggt &2.£2098 Maldeoft OULE: @réviglorail patent
relatively low.in cost, but they require a heedl e stick at each i nj ecti on

t ypi cal | yapplicetion gf Qmus Gipghaap ffeaﬂ grfitledRatchdedbm dnfusign O evies Watisimpseyes o
punp ther f OP3REAS! t st s
for about Q{%}:ﬁr é\egm;g et§’| %ﬁ%%o’s?grg? l}lcﬁe’h punp ﬁé@e(ﬂﬂgﬁl %a?t?q%ér}%t 0
t hi s typeentire dolnmnapﬁ cacﬂf oﬁsadmhcamhs p)emgimeorphmaﬂvlesfrelntlisyerafeteanéhm ng

majority of patients who _ have use ref r in wth f or
thje r es%/ appl qu@w contgiag subvﬁﬁtgnatgew éela m&aa ?Bﬁﬁga oww%efgaﬁ%
conpl ex t B3N SHbh BEER Etf ﬁre&tﬁﬁdafl!t%g Q&eﬁaf%on?é F"“‘S&H%l Ngf usion

of insulin,” precision 05|ng and progr ammab |very sC Thi's
results i ri()/c6lza,§62 filed cnsklyx 221t 2003, thecentire compers\ofdviielelis mgoxpbrates] hereinchy WO
2005/ 018703, PCTI US2004/ 026109 [0003] As patients on oral agents eventually
move to i FEETERFF-and their interest in

Background of the Invention

[0002] A very large number of people, such as those suffering from conditions such
as diabetes use some form of infusion therapy, such as daily insulin infusions to maintain
close control of their glucose levels. 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 simple to use and are relatively low in cost, but they
require a needle stick at each injection typically three to four times per day. The second
mode includes 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
therapy. From a user perspective, however, the overwhelming majority of patients who
have used pumps prefer to remain with pumps for the rest of their lives. This is because
infusion pumps, although more complex than syringes and pens, offer the advantages of
continuous infusion of insulin, precision dosing and programmable delivery schedules.

This results in closer glucose control and an improved feeling of wellness.



i ntensive therapy increases, users typically look to insulin punps. However,
in addition to their high cost (roughly 8 to 10 tinmes the daily cost of

syringe Weesadysygnd limted lifetime, insulin punps repfFesRidokplatively
ol d technol ogy and are cunbersone to use. Also, froma lifestyle

standpoi nt, the tubing (known as the "infusion set") that links the punp
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invention is to provide a patch-1ike infusion device ) )
many of the advantages of an infusion pump without the attendant cost and inconvenience.

Unfortunately, however, many of these devices suffer from disadvantages including user
discomfort (due to the gauge and/or length of injection needle used), compatibility and
interaction between the substance being delivered and the materials used in the
construction of the infusion device, and possible malfunctioning if not properly activated
by the user (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-gauge injection needles are used. The
possibility of needle-stick injuries to those who come into contact with the used device has

also been problematic.

[0006] Accordingly, a need exists for an alternative to current infusion devices,
such as infusion pumps for insulin, that further provides simplicity in manufacture and use

improvements for insulin and non-insulin applications.



whi ch can be conveniently worn agai nst the skin while providing infusion of
a desired substance, and providing mninmal disconfort by using one or nore
m cr oneedR$ro05BR98 Anot her obj ect of the present invenpépasiods/b109 Ovi de a
patch-1i ke 1 nfusion device which provides a hidden patient needle or
needl es prior to and during use, unlike a conventional syringe. [0009]

Anot her object of the present ingﬁ }gn fﬁe%gmgﬁ&yide a patch-1like infusion
devi ce which can be secured to a‘p@&' hesi ve surface, and
thereafter allows the pressurizing of a content reservoir, patient needle
i mpl ant at i (QOOAY r es nvabject o tiieepresend aivertdomyis ttd poavide @ patabdike difugion dedpe

[ 0010] Another object of the present inyvention i.s to provide.a patch-Jike
nfusion  adush €A,y CADYTERATIY 4Oy 2g2inst fh5 avm@rnrem%mgegr&lw P?Gs‘reﬁ eﬁ

bl adder and, fellceVinllfo Rliing Hhifhal HithmtPBy §8hé B 8576 hrodB@idd] Anot her
obj ect of tHe presenp |nve§t|on Is to provide a patch-lIike infusion device

which all ows pressurizing the contents of a content reservoir by renoving a
Bel | evi | | e [0Q0Bhg r etAxiothien gbitict kf tHeQfreht Mventiwr isotoj movidofa pateh-pke dusion

invention i s to provide a patch-1like infysion evi ce whi can be activated
Uiaa roasdrus e Rsavidhs R Rifieh oty crdlE bf Resdiohaires of ot uiBEpsec et |
an activat icghvestiBRal s 3] Anot her object of the present invention is to
provi de a patch-li1 ke infusion device which allows for visual inspection of
the device contents before, during and after use. [0014] Anot her object of

t he presenf00O9nt i orriother ®bjachof the pregsat stventioreis tof provida a phich-bke wifisaon

allows for renoval .of patient needl e cap amd/.or adhesjve.cover N _Qne or
or 6 ot § ofEV08 NHS GBI GRS e R st sfEE e CnE R By of
the presentprdsBiv@diig Of 4 TohtenPFR¥HAR, Pafiért Cleelliek inplafitd6o and dRYéresir Woheht
facilitates self-injection and reduces or elimnates variations in injection
t echni ques debvsie drouersaqtiyati®] stehot her obj ect of the present invention is
to provide a patch-like infusion device which includes inproved shielding
mechani sns [65&03 rot eciy tolggelgp 8F 't}f'erk%re&%? fHven®dn isnt%eﬂ%siﬁe Lﬁpﬁﬂcﬂ-ﬂl&eeﬂtfﬁs?&ﬁl or
acci dental *renoval fromthe I N surface.
device which provides pressurizing a content reservoir using a bladder and Belleville or

other disk-type spring assembly.

[0011] Another object of the present invention is to provide a patch-like infusion
device which allows pressurizing the contents of a content reservoir by removing a

Belleville spring retaining disk.

[0012] Another object of the present invention is to provide a patch-like infusion
device which can be activated via a reasonable force applied to a vertical or horizontal

push surface in an activation step.

[0013] Another object of the present invention is to provide a patch-like infusion
device which allows for visual inspection of the device contents before, during and after

use.

[0014] Another object of the present invention is to provide a patch-like infusion
device which allows for removal of a patient needle cap and/or adhesive cover in one or

more motions.



[ 0017] Anot her object of the present invention is to provide a patch-1ike
i nfusion device which includes inproved val ve nechanisns for providing a

sterile Qaysdostisasyd pressure seal prior to and during gpewussoseR10ol 0018]
Anot her object of the present invention is to provide a patch-Iike infusion

devi ce which includes inproved Belleville spring and spring pin mechani sns
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[ 0020] Anot her object of the present invention is to provide a patch-1ike

i nfusi on terdpiques €M P¥#EY udes i nproved m croneedl e construction techni ques
and materials. [0021] Another object of the present invention is to provide

a patch-1i igyf usi o - LG i ' i Y t i i sns
et udi ng IOBRA o7 o Pasr bERG 8 phath iichibTat Y BRRE | HALL BRe FESAN 1
present i nieeietiwhich Sicludepingptodel shigldingindchidisa forgiretactiiethie patishiine&dle el udes
i mproved mani fold spring nechanisns. [0023] Anot her aobject of the present

i nvent i on Negdlepuppngnieational g acaidental semeyal Epprthe genisudacti ch i ncl udes
inmproved fill mechanisnms, fill indicators and sterile packaging. [0024]

These and obj e r i i Vi gl : m
and et hoo[eg)irei]a pat&@??kcg?&y\}eagtrﬂgﬂﬁee?éng g‘f‘?ﬁ%ﬁ?ﬁﬁne v%gast)gﬁlggk?hﬁ%ngn
devi ce whidehice pwhich dedudeseinmprovat galye bsechanisms |for praldding pastesiet bareed brud

whi ch can be Blgaceld in féfﬁ‘g-\ : cgrm.mi cation with a content reservoir
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PCT/ US2004/ 026109 in conjunction with a non-di stensible bladder film such
as a netaljpoas] fil MnothdWblect WPehe prebdny HiveRfom SRNPloYideSa PAtNLIiRE thiwdibeh can
then be used to renove a regal ning pin and allow a Belleville spring
assenbl y tdsvisgpyhickainchslseimprav¢d BeNevillaspiingand spring pinemschagisms fohese witint ent s
of a resert}{oi I assgnblé/. The push type activation assenbly then rel eases and
seats one ol PBYEEYF ng- 1 oaded patient needles into the patient's skin and
establishes a fluid conmunication path between the patient needl es and the

pressuri zgoo1®ger VOiAnd'tEé}tcﬁfﬂle& of thdgresddy ilehtiveid RopRidend patleikoinfehdd ent s
into the skin of the user. Upon conpletion and renoval of the infusion
devi ce, a devisehish dngludey Hepmeyed gneldign teshniguededbetéercytiize construction

materials,

[0020] Another object of the present invention is to provide a patch-like infusion

device which includes improved microneedle construction techniques and materials.

[0021] Another object of the present invention is to provide a patch-like infusion
device which includes improved activation mechanisms including pivot arms and magnetic

apparatus.

[0022] Another object of the present invention is to provide a patch-like infusion

device which includes improved manifold spring mechanisms.

[0023] Another object of the present invention is to provide a patch-like infusion

device which includes improved fill mechanisms, fill indicators and sterile packaging.

[0024] These and other objects are substantially achieved by providing a system
and method for a patch-like, wearable, self-contained substance infusion device which
provides one or more substantially hidden patient needles which can be placed in fluid

communication with a content reservoir assembly that includes a rigid bladder portion used



the needl e§“for di sposal . Brief Description of the Drawi ngs [ 0025] The

vari ous objects, advantages and novel features of the preferred enbodinents
of the pyRy&RLoigyENtion Wil be nore readily appreci at ggpiERgybhiagedf ol | owi ng
det ai | ed“ggscri ptiyon when read in conjunction with the appendeo{ drawi ngs, in
which: [0026] Fig. 1 is a cross-sectional view of a first enbodi nent of a

i or to nePuE R wiha B BREnE L BRUTRR B O E e Wb 1 B 06

first enmbodiiv@ivh skerablyais Grovidke® whidly &6 then We wgell US GEmBYE tacterdissing ird afd de
push button surface subsequent to activation; [0028] Fig. 3 is a

cr oss- sectdllow=a Bellevillopriag asseably o applinarsessemially sven prd eonstant pregsaire torfhect or
or infusor ' : 0 j 4. ' A a
Bl 1 ovi 11 G HSRsHRadbockidh agomb O HE plshdypepdivafrF ARBTROARH MBleth el P,
of Fig. 1;oneQ23dreFsppingdoadedpatientsiteedies tintorthé puiient/safkim afid restabléstibo diflaidit  of
a push val ve suybassenbl ¥ of the patch-| i(he ilgd' ector or, i nfusor, system of
Fig. 1 inSRuemyueatiopquath pefwveen [thypatjentingedles and thecprssuriged 1$sgaIr PRt t he
first enbqgfinoen ; . : p ~hi ‘hR.egt Or
or infus o?ﬂésrggrf g%ﬂ%{ llhgi%l HHf_inglldré %é\ﬁs%tﬁ‘zﬁ l?lgtg iﬁ%ﬁ ;O?f%he{/\%%ﬁ'o 8@? g f gf?g %nbﬁ] i

PCT/ US2004£ma 640 th¢ f3ddn Begce, a manberaf cafetys eethanisuhs vanebe edgaged &ccowvdr
enbodi ment  of Ly | .val ve subassenbly of the patch-like injector or

i nfusor SQE?B‘Fﬁ%J)% pf disposal-1 0033] Fig. 8 is a cross-sectional view of a third
enbodi mrent of a push/pull valve subassenbly of the patch-like injector or

i nfusor systemof Fig. 1; [0034] Fig. 9 is a cross-sectional view of a
second enbodi nent of a patch-like injector or infusor systemusing a top
push button surface prior to activation; [0035] Fig. 10 is a cross-sectional
vi ew of the second enbodi mentBaef Resgrption ofitheDrawings:t or or i nfusor system of
Fig. 9 subsequent to activation; [0036] Fig. 11 is atop view froma first

perspecti | e ofthe_ r.eseryoi f o] i t of
a patch-1 ;/[?e I'1j ect o'I;ﬁGOS’ml['ﬁlfsus?\é ec{ssysa’?ig%ﬁ%qse%g%%/ Ig);vef [}gﬁ?{% Eﬁjgt@m%%legrg 13
are expl odmbodirawis 6f theapeéseat invéitinonillte hbR realiB dppreidiedifroRithe Glldnieg
patch-1ike injector or infusor systemusing a top push button surface;
[0038] Fi gl.etaivd idssoalptlebWhieéwarirlbmraumqtmtvwgﬁhs perandod deaiangs, o whigk:

pat ch-1i ke injector

[0026] Fig. 1 is a cross-sectional view of a first embodiment of a patch-like injector

or infusor system using a side push button surface prior to activation;

[0027] Fig. 2 is another cross-sectional view of the first embodiment of a patch-like

injector or infusor system using a side push button surface subsequent to activation;

[0028] Fig. 3 is a cross-sectional view of a reservoir subassembly of the patch-like

injector or infusor system of Fig. 1;

[0029] Fig. 4 is a cross-sectional view of a Belleville spring subassembly of the

patch-like injector or infusor system of Fig. 1;

[0030] Fig. 5 is a cross-sectional view of a first embodiment of a push valve

subassembly of the patch-like injector or infusor system of Fig. 1 in a closed position;

[0031] Fig. 6 is a cross-sectional view of the first embodiment of the push valve

subassembly of the patch-like injector or infusor system of Fig. 1 in an open position;



or infusor systemof Fig. 12 prior to activation; [0039] Fig. 15 is a
cross-sectional view of the patch-like injector or inf isor system of Fig.
12 priorwd@shisyest i on; [0040] Fig. 16 is a side el evatpepplobiepi@f the
patch-like injector or infusor system of Fig. 12 prior to activation;

[0041] Fig. 17 is another cross-sectional view of the patch-like injector or
i nfusor of 2 a 0] Vi ew
froma fi s?é%g]rspegl JegsaﬁngesgoFét{%ﬁ‘glcvw {)11} ?gﬁe&?nﬁ% cﬁngnt &fga ﬁ?‘&g\(’)atrl&egyst em

of Fig. 1zutssdesdyenthetpatchdilievafetionor inf348dystengof Big. i;s a cr oss sect i onal
view of the patch-like injector or inf isor system of Fi g. 12 subsequent to

activatio 44] Elg. 20 is a side e|eva Y of the patch-like

i nj ector quég? usorF§3y§t1ér‘hCIB?S'qcFﬁonalileé"u?)é%gﬁén?m%QﬁN B%}P“él Afye
2005/0187 / 0 her Ccross-sectional

vi ew of tggbagat C%??P@% plg%ﬁég(t%élrlﬁe gtr%fllélln1 uﬁls?'grrsy%ie%téfe?ngog Fig. 12 subsequent to
activation; [0046] Fig. 22(a) t hrough 22(e) are multiple views of the
reservoir [Qoaélssean';g of is aruaoqsabntonhl kiewi of ececondoembodinest of ygiatain-life Fi g.
12; [0047L1 23.iS a cross-sectio view of a.valve subassenbly of the
pat ch-1ik Je‘it ‘ﬁd?%‘?orcf’ty“ieﬂ‘f‘i?é‘%%a??ﬂu yrongsuface prigrio actiyalioRy posi ti on:
[0048] Fig. 24 is a cross-sectional view of a valve subassenbly of the
patch-1i kg) 39] ect OFlg)rlo'xﬁ'faUc‘%sts SYRIRMRW &1 tHe sdedbnld tnfbaRRER o@%sﬂaﬁdhol'ike

[ 0049] Fi 2571s an ‘expl oded view of a third enbodi ment of a patch-Ilike

i nj ect or oxyectondrusfasorssystenmf HigdhQibséjugnt te@ctiwatiancr oss- secti onal view of the
patch-like injector or infusor system of Fig. 25 pri or to activation;

i I f- th
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top view kiuemtly bStheResond@eibodinét of & p&th-aiké ayedtdr &Hﬁﬁﬁbﬂ@fﬁﬁe
patch-li ke injector or infuser systemprior to activation; 053]

anot her t([)&x\él ew froma second_perspective angle of the patch-1ike

g.’ 29 is
Figs. 12 and 13 are exploded views of another version of the second

embodiment of the patch-like injector or infusor system using a top push button surface;

[0038] Fig. 14 is a top view from a first perspective angle of the patch-like injector

or infusor system of Fig. 12 prior to activation;

[0039] Fig. 15 is a cross-sectional view of the patch-like injector or infusor system

of Fig. 12 prior to activation;

[0040] Fig. 16 is a side elevational view of the patch-like injector or infusor system

of Fig. 12 prior to activation;

[004 1] Fig. 17 is another cross-sectional view of the patch-like injector or infusor

system of Fig. 12 prior to activation;

[0042] Fig. 18 is a top view from a first perspective angle of the patch-like injector

or infusor system of Fig. 12 subsequent to activation;

[0043] Fig. 19 is a cross-sectional view of the patch-like injector or infusor system

of Fig. 12 subsequent to activation;

[0044] Fig. 20 is a side elevational view of the patch-like injector or infusor system

of Fig. 12 subsequent to activation;



injector or infuser systemof Fig. 28 subsequent to activation and prior to
retraction; [0054] Fig. 30 is another top view froma third perspective

angl e of WwHsoRausH3! 1 ke injector or infusor system of bigusdshepsdigeaquent to
activation and prior to retraction; [0055] Fig. 31 is another top view from

a fourth perspective angle of the patch-like injector or infusor system of

Fig. 28 Sment tRigr 21 [asddt crdR%e&lonkl Giew3H the paichlIARSinRefol bP iflisdy! W

of a valve subassenbly of the patch-like injector or infuser systemof Fig.
28 in a clsysteth gfd3gt i2omubsgquesinp afligatioB3 i s a cross-sectional view of a valve
subassenbly of the patch-like injector or infuser systemof Fig. 28 in an

open positjon. .7 WO 2005/{018703, PCT/.US2004/ Q26109 058] Fig.,.34 is atop
U ew From UG, Do 2e @l BiouknAzlore TReE e of B raprepiraubiisen iy e
embodi nent thehahMkk ¢hjedtbKér ihRis6EdyRienPsf Fipf usor system [0059] Fig. 35 is
anot her top view froma second perspective angle of the patch-like injector

or infusor_ system of _Fig. 34, [0060] Fig. 36 is top view froma first,
perspect i VIOQHGl e ofFigt 23 lis arssasssectinngkyigy offa velve spbassemblyrafdhe peish-list a

pat ch-1ike. i njectar. or infusor.syste 0p6ll.. Fig. 37 is a cross-sectional
view of a 'Tn?efctoﬁOé%%s&rﬁ%sﬁ?#g?%}ﬁggtl%gkllolg%gpo]s%thojnect or or infusor system
[ 0062] Figs. 38 through 41 are cross-sectional views of the patch-Iike

i nj ector ofj0048I usorFigys4 ésTafossisectiodd] Wetvhofex valvd edbasadmbly; of[thO §akhfikgs. 42
and 43 are,toEyviems of the reseryoir subassenbly of the patch-1ike

i nj ect or oWUSCHT Q5 BYusoy sysdem of Fig. 42 impan opeyeaition; gs. 44 through 48 are
cross-sectional views of the reservoir and val ve subassenbly of the

pat ¢h. |1 kedggct of R 391sUnUpRMES SEWAF athidd eribodifheht 6F L5AEh-ARS rfdcor

[ 0065] Fig. s a cfoss-sectfonal view of a two-shot patient ne
mani fol d mifibessstdnd;y of the patch-1ike injector or infusor systemof Fig.
37; [0066] Figs. 50 through 54 are views froma first perspective angle of

bl ft tch-1ike j.nject i .Syst f. Fig. 40;
CSoem L oD T bRl Lo Fb b S ohle SolbaleapEER it B
and foll owig_ 10088ko étfeatibd; 1 S @ cross-sectional view of a first variation
of an inproved valve

[0051) Fig. 27 is a cross-sectional view of the patch-like injector or infusor system

of Fig. 25 subsequent to activation;

[0052] Figs. 28 is a top view from a first perspective angle of a fourth embodiment

of a patch-like injector or infusor system prior to activation;

[0053] Fig. 29 is another top view from a second perspective angle of the patch-like

injector or infusor system of Fig. 28 subsequent to activation and prior to retraction;

[0054] Fig. 30 is another top view from a third perspective angle of the patch-like

injector or infusor system of Fig. 28 subsequent to activation and prior to retraction;

[0055] Fig. 31 is another top view from a fourth perspective angle of the patch-like

injector or infusor system of Fig. 28 subsequent to retraction;

[0056] Fig. 32 is a cross-sectional view of a valve subassembly of the patch-like

injector or infusor system of Fig. 28 in a closed position;

[0057] Fig. 33 is a cross-sectional view of a valve subassembly of the patch-like

injector or infusor system of Fig. 28 in an open position;



enbodi ment in a closed position; [0069] Fig. 62 is a cross-sectional view of
a second variation of an inproved valve enbodinent in a closed position;

[ 0070] Fi di$708 Cross-sectional view of a third varipgihRReRfe8fe | MPr oved
Laive origaisdidns Cf 003 See position: 8 WO 2005/01870?%Pé$?lj%726%4/ 026109
[0071] Fig. 64 is an enlarged cross-sectional view of a fourth variation of

an inprov ve epbodinent in a clos posi ti.on; 07 ig. 65 ig.an
enl ar ged cf@gggtect i gbfgale'\}? %\%\‘/’po‘fle‘g ’?q“l’ f’ﬁ-‘qvé’refsgfftbvﬁ %‘%%aqg41pﬁﬁ?3?f§‘8n\9§f}{)ae
embodi ment @I @hBbdidieht &P 8 Paitd-likeGhjel8Sor inRRbESY sk, f aces; [0073] Fig. 66 is
a cross-sectional view of the inproved val ve enbodinent of Fig. 65 in a

cl osed position; [0074] Fig. 67 is a cross-sectional vjiew of the inproved
val ve embol®@8R1 of Figy35 ismother 109 pwitosnaiseqosd pelspectF anglg of 8 natchdike

cross-secttional vi. of the isproyed val ve enbodi mrent of Fig. 65 wherein
t he openi nbnj?cg%rloﬁ %@S%gygte&aoﬁ%gwand flat surfaces; [0076] Figs. 69 through

71 are views of an inproved valve plunger rod enbodinent; [0077] Figs. 72
through 74[@060Yi ews Fiyf. 381is tofoviewebre udirsiopedgctivd apl@blistEsndtiad version of
enbodi ment; [00/8] Fig. 75 is a view of an inproved rotating val ve

enbodi nent ,the[femlgfmlngmevmﬁ aspaichbikeaingestpr oF 5£S%ézﬁtplahal vi ew of the

i nproved rotating valve enbodinent of Fig. 75; [0080] Fig. 77 is a

Cross-secti Vi ewpf t ersidg Yewddr] V, i V
erbod: mont 19081) | P B, PTB BT oRRERIGR PlowiBr TRRR GibdhEN s piRbIR
i nproved r aijedtornay infakoresystentyodi nent; [ 0082] Figs. 79(a) through 79(c) are

cross-sectional views of a first, second and third stage of the fluid path

Cr oss-sect IGHBRT{ cuist” 3 Tkl Joare SPouscition ik pf 1 Bt K ieqses f on

infusor system of Fig. 37 with extended safety;

[0063] Figs. 42 and 43 are top views of the reservoir subassembly of the patch-like

injector or infusor system of Fig. 37;

[0064] Figs. 44 through 48 are cross-sectional views of the reservoir and valve

subassembly of the patch-like injector or infusor system of Fig. 37 in a closed position;

[0065] Fig. 49 is a cross-sectional view of a two-shot patient needle manifold

subassembly of the patch-like injector or infusor system of Fig. 37;

[0066] Figs. 50 through 54 are views from a first perspective angle of assembly
steps of the patch-like injector or infusor system of Fig. 40;

[0067] Figs. 55 through 60 are cross-sectional views of a Belleville spring and
follower;
[0068] Fig. 61 is a cross-sectional view of a first variation of an improved valve

embodiment in a closed position;

[0069] Fig. 62 is a cross-sectional view of a second variation of an improved valve

embodiment in a closed position;

[0070] Fig. 63 is a cross-sectional view of a third variation of an improved valve

embodiment in a closed position;



9 WD 2005/018703 PCTI US2004/ 026109 [0084] Fig. 81 is a cross-sectional view
of the inproved val ve subassenbly of Fig. 80 in an open position; [0085]
Fig. 82 igodosdAghzSectional view of an inproved Bell eviddi@;Shfsiodgoadnd Pi N
enbodi ment in a secured position; [0086] Fig. 83 is a CI‘OSS-SECtOIQOI’la| Vi ew
of the inproved Belleville spring and pin enbodinment of Fig. 82 in a

rel eased 44.0Nn; [Q087] .Fig. 84(a) through 84(c) are perspective views of
Lt et SRR ana TR P i) A paoudd serieavmrnal oi B Dl S oGPy
confi gur atjiroved VaBRlentticdimé&n ih & cRsédpdtionect or di agram of an i nproved
Belleville spring and pin enbodi nent configuration; [0089] Fig. 86 is a

cross-sectional view of an inproved Belleville spring and pin _enbodi ment in
a secur ed [99512]i on Wighi6d Enawealasged Fiesussclianalevieweof @ fifthyerfatioe efueRon

i nduced pi.n_rel ease; 0] Fi g. iS.a.cr - i .ew of the

i mproved BEPrR I‘ﬁagiese{r)nﬁoﬁglk%nﬁd&q’ﬁfeﬁg the'3 g‘é‘ﬁ%g‘?f?“‘%? ?ffﬂeg‘{aasi’ié%.&%’ a rel eased
position; [0091] Fig. 88 is a cross-sectional view of an inproved Belleville
spring andoQ®#3]t riFig. 66 v eefoadiettoral viedO8Rthe fingrovad valveantbadinisht of Fig.
cross-sectional view of the inproved Belleville spring and split ring pin
enmbodi ment6%in amleped Pasitippo3] Fig. 90 is a perspective view of an over nol ded
Belleville spring in accordance with an enbodi nent of the present

i nventi on; 4] Figs. ¢D: 0 i 1 . :

over mol ded i flcy [ 1198 (D 005 <o RSor R HhpRAR Y ERIPURAR of TR o,
respecti vebyin an@peopodition; 93 is a cross-sectional view of a device

enbodi nent using Belleville spring and pin friction to hold the device in

an activat ate; [.00 Fig. 94.is.a.to i ew of an jnprqved reservoir
ebod mont 00175 deyi HE: 08 Fh Yotioapl Sinssbribs rRsyeh NabB FOpodmms o) i g o5
is a top Véewh&tindhe bpadifyRdiudedbdth wpdreaahd aMaQRMcegNt of a device; [0098]
Fig. 96 is a cross-sectional view of the inproved armfluid path enbodi nent

[o076] Figs. 69 through 71 are views of an improved valve plunger rod
embodiment;

[0077] Figs. 72 through 74 are views of an improved overmolded valve plunger rod
embodiment;

[0078] Fig. 75 is a view of an improved rotating valve embodiment;

[0079] Fig. 76 is a detailed cross-sectional view of the improved rotating valve

embodiment of Fig. 75;

[0080] Fig. 77 is a cross-sectional view of another version of an improved rotating

valve embodiment and fill cap;

[0081] Fig. 78 is a perspective view of another improved rotating valve
embodiment;
[0082] Figs. 79(a) through 79(c) are cross-sectional views of a first, second and

third stage of the fluid path of the improved rotating valve embodiment of Fig. 77,

[0083] Fig. 80 is a cross-sectional view of an improved valve subassembly in a

closed position;



of Fig. 95; [0099] Fig. 97 is an assenbly diagramof the inproved reservoir
and arm fluid path enbodinent of Figs. 94 and 95 in a di sassenbl ed

posi tion; g. 98 is an assenbly diagramof the i rvoir
Wé&é&%sﬁb #W/@éng@/(%&%?

and arm f pat enbodi mrent of Figs. 94 and 95 in an asse ed position;
[0101] Fig. 99 is a cross-sectional view of a first sealing device for the

reservoir rm flLui d, path assenbl y enbodinment of Fig. 98 [0102]. Fig.
100 is a c[@gﬁgecti ‘r%agl\ﬁ R §Fos$-SHURY IR Qgg]ei lﬁﬁ’rﬁ‘ﬁ‘iV@g'ef%’ghﬁsk‘@%g'r‘kség'voir
and arm fl g@qlmﬁn%m@y enbodi ment of Fig. 98; [0103] Figs. 101 through
105 are cross-sectional views of construction exanples in a patient needle
mani fol d; [0104] Fig. 106 is a cross-sectional view of an inproved patient
needl e hubl@@8S] mani Fig §2 if @1weys-seriépnal giew of an wnpraved BgllpgHe gpripgiendspin

m cr oneedl g; é(glOGJei Fais%' 1%8 éiﬁoa view of a patient mcroneedle having a
nunber of %?‘8 RS f‘b‘f ?f |Ibs. 109 and 110 are cross-sectional views of
a device having a pivot arm assenbly; [0108] Figs. 111 through 115 are

Cross-sect '[@086{ Vi ewsig0183ds dayosaectivnangiew ofmhg idpiovea Belledille @pring aaipiny ;
[0109] Fig. 116(a) through 116(c) are jllustrative views of a scotch-yoke
function sapedijnephefdtie 2 e(pased|Positign; 117 i s a perspective view of a
retraction wedge shield in a retracted state; 11 WO 2005/018703

PCT/ US2004 9 [6a [ i i Vi =thi on
wedge shi el oPBTT p o P Bl fhoud B3 ofe PERARECE ihergeiLie, efnd B B

per spect i vémproesd Bélldvilee springiaad irr @hbodimemtcoafigwatiad; t he shield of Fig.

117; [0113] Fig. 120 is a perspective view of a retraction-slot shield in an

initial LLLon; 114] .Fi 121 is .a perspective view of the, .
retracti oﬁf@)%bfshi [egtg' é% igaJorcg ygctor diggram of an improved %ellevﬂle spring and pin

embodiment configuration;

[0089] Fig. 86 is a cross-sectional view of an improved Belleville spring and pin
embodiment in a secured position within an example infusion device to illustrate button

induced pin release;

[0090] Fig. 87 is a cross-sectional view of the improved Belleville spring and pin

embodiment of Fig. 86 in a released position;

[0091] Fig. 88 is a cross-sectional view of an improved Belleville spring and split

ring pin embodiment;

[0092] Fig. 89 is a second cross-sectional view of the improved Belleville spring

and split ring pin embodiment of Fig. 88;

[0093] Fig. 90 is a perspective view of an overmolded Belleville spring in

accordance with an embodiment of the present invention;

[0094] Figs. 91 and 92 are cross-sectional views of the overmolded Belleville

spring of Fig. 90 in a released and flexed position, respectively;

[0095] Fig. 93 is a cross-sectional view of a device embodiment using Belleville

spring and pin friction to hold the device in an activated state;

[0096] Fig. 94 is a top view of an improved reservoir embodiment of a device;
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i n-use position; [0115] Fig. 122 is a perspective view of the
retraction-slot shield of Fig. 120 in a retracted position; [01161 Fig. 123
is a per i.ew of a bucket shield in a retracted . ] Fig.
124 is ﬁ@?@%%@?’(“ée view of the bucket shield of Fig. Msﬁogkog&égtended
state; [0118] Fig. 125 is a perspective internal view of the bucket shield

12619 a pRQRTE i verlehpe b g i Bl BB iGhe of Tk O

retracted state within an activated device; [0120] Fig. 127 is a perspective

internal v[{@EO8] theFiuoEe a sloseiedtional Wiegv ofltA8 improaed arey/flejideth ehbédimeht hi n
an activated device; [0121] Fig. 128 is a perspective view of a ratchet-1ock
shield in afFigtP3cted state; [0122] Fig. 129 is a perspective view of the
ratchet-lock shield of Fig. 128 in an extended state; [0123] Fig. 130 is a
per spectiv ¢ of s : i I I 28;
[0124] Fi gqu%?wl S ai:%grgzg%aﬁ%%%&l@??\}vé% g)@lpt)ul o%\%éagﬁsl%g‘fog} iglrgio %nnﬂgl%lrgggtéled
state; 12embodifh! XFHZEI4RGd OG0 AHbaS2mblA posilibAS] Fig. 132 is a
perspective view of the pull-out shield of Fig. 131 in an extended state;

[0126] Fig, .1 is a_perspective view of another pull-out shield jn. a
retracted L%‘Sél [of%fgﬁ@a%rabhysdl%grﬁ@rogf}@dm VediTERF Yo Wrﬂéﬂlmdaa@ﬂ
shield of Ej : P38 i QL28l. Fig. 135 is a perspective
view of a F%lgg?léln%ﬁg%ﬁl%Qg%&ﬁg?gq‘?%géns%ﬁ}egipg%%glﬁ’osition; [0129] Fig. 136 is

a perspective view of the torsion-spring shield of Fig. 135 in an in-use
posi tion; [@1G0] Fi gFigl®? is s @opesestimml iview of eirstf sealmg tlevisd for-thprésayoshi el d

of Fig. 135 in retracted position; 31] Fig. 138 is a perspective view
of & b ngedneRTERY R RERed Pl Fig oS
[0102] Fig. 100 is a cross-sectional view of a second sealing device for the

reservoir and arm/fluid path assembly embodiment of Fig. 98;

[0103] Figs. 101 through 105 are cross-sectional views of construction examples in

a patient needle manifold;

[0104] Fig. 106 is a cross-sectional view of an improved patient needle hub and
mani_fold;

[0105] Fig. 107 is a view of a porous patient microneedle;

[0106] Fig. 108 is a view of a patient microneedle having a number of side holes;
[0107] Figs. 109 and 110 are cross-sectional views of a device having a pivot arm
assembly;

[0108] Figs. 111 through 115 are cross-sectional views of a device having a

magnetic activation assembly;

[0109] Fig. 116(a) through 116(c) are illustrative views of a scotch-yoke function

safety embodiment;

[0110] Fig. 117 is a perspective view of a retraction wedge shield in a retracted

state;
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[0132] Fig. 139 is a perspective view of a hinged shield with an adhesive
driven hinge; [0133] Fig. 140 is a perspective view of a spring shield wth

a circul ako 2@(}5%(1 ﬁ!’ spring; [0134] Fig. 141 is a perspg,%trie?/sg?o\{"@%xogf a

spring shiel a buckl e-type integral spring; [013 is a view
illustrating an over-rotati ng shield; [0136] Fig. 143 is a cross-sectional

view illus tion safety in ead stat 0137] . Fi 144 is
a cross- set‘ﬁ fgc I PESRRCUYE VG ‘gfa';‘%tr?}/a&f‘o’ﬁ‘v& B ghyeld pfFig. gld(?k‘@d
state; [0138] té:dgd éﬂ; is a cross-sectional view of the camaction safety of
Fig. 143 in ax r*l rgd State; 13 WD 2005/ 018703 PCT/ US2004/ 026109 [0139] Fig.
146 is a cross-sectional view of the camaction safety of Fig. 143 in a
saf e stat efCJIRU0] FFig. 11N a perspectivesgew ef theaamiage regwrnohechaoishedf thashieldt i on
mechani sm ¢ lgéﬁl Figs. 148 and 149 are perspective views of a flip shield;
1

[0142] Fig: s a perspective view of an inproved nenifold spring in an
unactivated position; [0143] Fig. 151 is another perspective view of the

mani fol d sppir®] of Frig. 1260isi & ;ﬁ:&ge&%%iewabﬁda PétfictibBlot [sHiefdfin FinQinitld12 i s
a perspective view of ‘the manifold spring of Fig. 150 in an activated

position; POituBL Fig. 153 is a perspective view of another inproved nanifold
spring in an unactivated position; [0146] Fig. 154 is a perspective view of

the mani foﬁlf%' ng ply fitgis z}lﬁ%sﬂe@m‘?‘é‘we%“f‘t){é‘}eft‘P’afgé? ltoi &nem[o%‘tg ]12§ if:an 1o

is a perspec vi ew=of “ano T OV &d’ ' mani in an actvat ed
posi tion; [nOdséPbsifibe. 156 is a perspective view of the nanlfold spring of
Fig. 155 in an

[0115] Fig. 122 is a perspective view of the retraction-slot shield of Fig. 120 in a

retracted position;
[0116] Fig. 123 is a perspective view of a bucket shield in a retracted state;

[0117] Fig. 124 is a perspective view of the bucket shield of Fig. 123 in an

extended state;

[0118] Fig. 125 is a perspective internal view of the bucket shield of Fig. 123 in a

retracted state within an unactivated device;

[0119] Fig. 126 is a perspective internal view of the bucket shield of Fig. 123 in a

retracted state within an activated device;

[0120] Fig. 127 is a perspective internal view of the bucket shield of Fig. 123 in an

exterided state within an activated device;
[0121] Fig. 128 is a perspective view of a ratchet-lock shield in a retracted state;

[0122] Fig. 129 is a perspective view of the ratchet-lock shield of Fig. 128 in an

extended state;

[0123] Fig. 130 is a perspective view of the ratchet-lock mechanism of the shield of
Fig. 128;
[0124] Fig. 131 is a perspective view of a pull-out shield in a retracted state;
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activated position; [0149] Fig. 157 is a cross-sectional view showing a fill
hol e provided by the button; [0150] Fig. 158 is a cross-sectional view
showi ng a val ve assenbly in place after filling; [0151] Fi 159 is a
cr oss- secWOPAR01§708w showi ng the cl osing of the button \MQTHSW’O“&P?@P filling
of the valve assenbly of Fig. 158; [0152] Fig. 160 is a cross-sectional view
showi ng the cl osed wi ndow of the valve assenbly of Fig. 158; 14 WO
2005/ 01870EOI215‘] US20B1. 0381:8% pEBR&3ive Riigw dfethei millaowti ghaeld hefwFigg 19 hlivean
button val ve e and button alignnent before rotation; [0154] Fig. 162 is
a view sho%‘filrﬂfP as% button val ve hole and button alignnent after
rotation; [0155] Fig. 163 is a cross-sectional view show ng valve, button
val ve hol e [e1D6] but t Pf% aB3 g Répeafiteview OF ahdtBer pul Odih Ghiek fi-a réfdctédstaed OP
view of a reservoir ustrating a sign visible before injection; [0157]
Fig. 165 is a side view of the reservoir of Fig. 164 illustratin sign
visible bIIB2E inj efig d4 Boapeispetiye View afsthg mudpouti @WléfOfaFlrgeg?ﬁ’ \Bjan
illustrati Q:gtergcfé %gaignt sign after injection; [0159] Fig. 167 is a side view
of the resérv ’Fig. 166 illustrating an absent sign after injection;
[0160] Fig. 168 is an isonetric view of a nest-type packagi ng system when
enpty; [Oj®I28Fi g. FRO 135 &naiseaspetivec viewewfof térsionrspsihg t shixdd dacminitig
systemof Fig. 168 when filled; [0162] Fig. 170 is an isonetric view of the
nest-type B‘é&ﬂk%rgu ng systemof Fig. 168 having four devices for filling;
[0163] Fig. 171 is an isonetric view of the nest-type packagi ng system of
Fig. 169 t@i/zg f oug; qumﬁ %r@p&ﬂvyglegpéftthb siofils hhglsm@m offﬁ 6@5 il 172
isS a cross- sect onal Vi ew of P € nest-type pac agl n8 st em of .

in-use position;

[0130] Fig. 137 is a perspective view of the torsion-spring shield of Fig, 135 in a

retracted position;
[0131] Fig. 138 is a perspective view of a hinged shield with an integral spring;

[0132] Fig. 139 is a perspective view of a hinged shield with an adhesive driven

hinge;

[6133] Fig. 140 is a perspective view of a spring shield with a circular integral
spring;

[0134] Fig. 141 is a perspective view of a spring shield with a buckle-type integral
spring; )

[0135] Fig. 142 is a view illustrating an over-rotating shield;

[0136] Fig. 143 is a cross-sectional view illustrating a cam-action safety in a ready
state;

[0137] Fig. 144 is a cross-sectional view of the cam-action safety of Fig. 143 in a

cocked state;

[0138] Fig. 145 is a cross-sectional view of the cam-action safety of Fig. 143 in a

fired state;
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168; [0165] Fig. 173 is a top view of the nest-type packaging systemof Fig.
168 when filled; 15 WD 2005/018703 PCT/ US2004/ 026109 [0166] Fig. 174 is a
cross-sectional view of the nest-type packagi ng systemof Fig. 168 in

doubl e bay®;2006/087083167] Fig. 175 is a cross-sectional viREF/@F2004B36198st -t ype
packagi ng systemof Fig. 168 when boxed and bagged. [0168] Throughout the
drawi ngs, like reference nunerals will be understood to refer to like
parts, conpO189]s Or Fgi r4etisiaefossedtdnhledewastahd pirh-aotiei sifes dDMEBPIBI M a
Enbodi ment S@tl 0169] The enbodi nents of the present device described bel ow can
be used ass#es@naveni ent, patch-like device to deliver a pre-neasured dose
of a substance, such as a drug or nedication, to a user through an adhesive
attached i hon v ached to
atached | pBYROR" JHE tur IFGRARRobT A SrarGilt RSBk ached (0
properly positi oned and actlvat ed by the user, the pressure of a rel eased
Bel | evil | e[@p4iLhg or Figsh48 aﬂcBMQtay@pexschtingv'mwwfaéhpsh»ielidr surface within

t he device can be used to enpty the contents of the flexible reservoir

t hr ough Oniﬁ’i ED atl ent. mcroneedl es via a needl e mani Id .The

subst ance f2h the ?%s &ﬁ A PLSREGRYE &Y \Pdray Improved ghanifdd seripg df‘ Fhe
user by th which are driven into the skin. It wll be

under st ood%{lé?tﬁﬁggﬁgghgﬁbodl ments are possible in which the Belleville or
disk spring is replaced with a different type of stored energy device which
may be mecf@bdA8hl , elFegtlSi cadnotiengemspective viesadf the meatfoldespripg ©76ig. ASO w dnl  be
appreci ated by. o ski.lled in the art, there are nunerous ways of carrying
out the paﬂlﬁ?ﬁ(‘l"ﬁ?gpf’ﬂf 188t i on or infusor system disclosed herein. Al though
reference will be nade to the enbodi nents depicted in the drawi ngs and the
fol I owi ng [d£44!| pti ¢Ns, 152NR £pBRAENIRE view ioTth® :9MifORT Spring2be FIEOt1508aNn t O
be exhaustive of the Vvarious alternative designs and enbodi nents that are
enconpasse@cwtﬂwsmogcl osed invention. In each disclosed enbodi nent, the
device is referred to as an infusor; however, the device nmay al so inject

hPusor - act0haR "oy FE s BRI PR RN AR o

unactivated position;

[0146] Fig. 154 is a perspective view of the manifold spring of Fig. 153 in an

activated position;

[0147] Fig. 155 is a perspective view of another improved manifold spring in an

unactivated position;

[0148] Fig. 156 is a perspective view of the manifold spring of Fig. 155 in an
activated position;

[6149] Fig. 157 is a cross-sectional view showing a fill hole provided by the button;
[0150] Fig. 158 is a cross-sectional view showing a valve assembly in place after
filling;

[0151] Fig. 159 is a cross-sectional view showing the closing of the button window

after filling of the valve assembly of Fig. 158;

[0152] Fig. 160 is a cross-sectional view showing the closed window of the valve

assembly of Fig. 158;
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short as several seconds, or as |long as several days. 16 WD 2005/018703

PCT/ US2004/ 026109 [0171] In a first enbodi nent of the device, shown in
Figs. | t a push-button design 100 is shown V\/q;g j tivation
and ener g%?zqugg}(géﬂ{:‘he device is acconplished in a singl eﬁbé}OW(ﬁ&ﬁ

mul ti-function/step process. Fig. | is cross-sectional view of a first

enbodi nent _of a patch-like injector or infusor systemusing a side push

button in ENSBhct i vBigedOLin dlewsipwing valyechyton wadvq helgand\qusin gfigement
enbodi rrentbegi&%vyg a'hgn,an activated state, Fig. 3 is cross- sectional view of
t he reservoir 'subassenbly of the enbodi rent shown in Fig. 1, and Fig. 4 1is
cross-sectional view of the Belleville spring assenbly of the enbodi nent
shown in HQL54]l. [ ORig2]167 hea désw cleovahg Walys, bittdnhvalughold andduttde ailignpersth
button 105, an upper housing 110, a |l ower housing 115, a reservoir valve
assenbl y 13f¢pr rotagem| evi | | e spring 130, a spring retention disk 135, a

mani fol d assenbly 140, at | east one patient needle 141 and a reservoir 150.
The devi ce urth i1gglikde al.el 11, '

needi os 140TSRh T <" 163 M SCrBsRE o SR ok v ukn KRR BolepBa,,
one i ncl i neuttomndbgnmetGaftenindtatiolyas an i nclined surface 107 to engage the
outer dianeter 136 of the disk 135 as the button 105 noves during

activation he byt t 105 is pushed inward.as,shown in.Fig. .2, the
"ol 1 ne. 1001REh oo ot Mciic Sn BT 48 beTReTINLRNSSEE apuap SisiE o
resul ts inj@htohnner diameter 137 of the disk being displaced downward. In
doing so, the inner dianeter 137 of the disk 135 is pulled fromthe center
of the Belleville spring 130, releasing the spring 130 to then apply a
force to al@1%%] bl e Fgniéy isibsideviewnef themsenvoirof Fig 164 dhwytrating a stgntvissble
contents agail nst.a.rigid nmenber 152 of the reservoir 150. As shown in Fig.
4, the resBrI%i P8 i ncl udes a flexible menber 151 and a rigid member 150
adjacent to a Belleville spring 130. The Bel-leville spring 130 is held away
fromthe fiErss] e neigherselizlatibpouen &nalﬁé@véiﬁriﬂmmiﬁ%tmb&ent RRn after
protrudi ng i nner diameter 137 of disk 135. [0173] The button 105 further

i ncl udes amgetipace 108 to contact a valve nenber 121 of the valve assenbly
120 to establish a flow path between the reservoir 150 and the patient

needl e 141 hownyi n. F g. . h- . I .
establi shep;ﬁ?f ow Bié %g‘tn%ta % %en%g&rogs@err\?gﬁ%r'&léh{?%t Yii'gﬁ'ﬁ%%%g%u 8%%91@

ci rcunf eremﬁ@iﬁjbcﬁ@;path 154, when the valve nenber 121 is pushed inward.
When pushed i nward, an enl arged val ve nmenber end 122 is displaced froma

pocket 123, allowing flow fromthe reservoir 150, around a
{0160] Fig. 168 1s an 1sometric view of a nest-type packaging system when empty;
[0161] Fig. 169 is an isometric view of the nest-type packaging system of Fig. 168
when filled;
[0162] Fig. 170 is an isometric view of the nest-type packaging system of Fig. 168

having four devices for filling;

[0163] Fig. 171 is an isometric view of the nest-type packaging system of Fig. 169

having four devices in an up position for filling;

[0164] Fig. 172 is a cross-sectional view of the nest-type packaging system of Fig.
168; ’

[0165] Fig. 173 is a top view of the nest-type packaging system of Fig. 168 when
filled;
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reduced di aneter of the valve nenber 121, and into the fluid path 154

towards the manifold assenbly 140, and needl e 141 therein. The fluid path
154 is prQw it.hin a fluid path arm 155 which can to urge
t he needl@wrrzgﬁé??l\g? 140. 17 WD 20051018703 PCTI US2004/ O?é%ggﬁﬁ?@g As the
push button 105 is pushed i nward, a support nmenber 109 is noved free of a

shoul der 1 t he nifol d assenbl. 40, al],ow t he ni fold as |y
140 to be [THEELN dobadrais »ERrEo i Vion BLUE ANty PRk VR The
mani f ol d aseedMbRHAgs;R@ddri ven by a nunber of neans, such as coil springs,
or through the flex cﬁaracteristics of the outer dianeter fluid path arm
155. The fluid path arm 155 can be configured to force the manifold
assenbl y 1mﬁﬂ£n r eFigad % 1903 cropesestipna Mewahihemestoype packaging|systemeof Fig.
enbodi nment g@&\q@nw’(eﬁiaﬁa.baé%ﬁtdhrough 4, as the push button 105 is pushed,

t hree functll ons are acnrev in an ordered and/or sinultaneous fashion.
First, the novenent of the push button 105 opens at |east one val ve
assenbly 1p®168) ow nThfdughsht therdrawingst lilenrdieeneenuhb@ls ediebeaindedstiddaad t he
pati ent needl es 141. Second, the novenent of the push button 105 di sl odges
t he spri ngrefestte AKe pArt CamaPenents pItglirstg the Bel leville spring 130, and
third, the novenent of the push button 105 renobves a support nenber 109
fromthe patient needle manifold 140 allowing the nanifold 140 to travel as
urged by a neans, such as the fluid path arm 155 or a manifold spring (not
shown). [0176] Specifically, the push button 105 includes a series of

i nclines 107 whi ch engaDetailechBesnmptiong of it dixeinpiaryl Exibod@fend

105 is slidably noved, and release the Belleville spring 130 thereby

i zi tents.of th ir. 150.. Th h button 105 al
bngages ¢ nOMEEE GRP\EeSisment ¥ GE ReRl Beviee ool i o ip: o vt 264"
reservoir iefeaseflt, phehNkeidevice tagsRebh YreltBasurddtddae'oha BulstAide 106h hd's BRQr

renoves or displaces one or nore support nenbers 109 fromthe patient
needl e manpf oledicatiane bk ypserithpugh ah gdhesiyer stechasininfusian deyire: olhisedeyideveselby a

dri : . t fl.ui .h .nmot.e d '
(not *shoansn Bt RSl Rchedado tnd o @it ot T ey BY FoRsEctifosti $E PBhRY
assenbly 12@+0t Ohee propetly rpasitionbdwhd iabtivatl by the uséO et pressus of @ reRadedi Ct
fl ow between the reservoir chanber (i.e., as provided between elenents 151

and 152 or Belevillespringoerrothgodisk-bipg sprieg pairessrvaiesulfase vathin sheidevias aantbiel
pushed intQ _an. open,.position he pHsh, button .10 and can be conpr.i sed of
Py manber S5 R 3k ekl rohePHB0bR. 10k heorf35 078 hor” fuct? TRERE®T

great er dehftrbné@le@Wia a needle manifold. The substance within the reservoir is then delivered

through the skin of the user by the microneedles which are driven into the skin. It will be

understood that other embodiments are possible in which the Belleville or disk spring is
replaced with a different type of stored energy device which may be mechanical, electrical

and/or chemical in nature.

[0170] As will be appreciated by one skilled in the art, there are numerous ways of
carrying out the patch-like injection or infusor system disclosed herein. Although
reference will be made to the embodiments depicted in the drawings and the following
descriptions, the embodiments disclosed herein are not meant to be exhaustive of the
various alternative designs and embodiments that are encompassed by the disclosed
invention. In each disclosed embodiment, the device is referred to as an infusor; however,
the device may also inject substances at a much faster bolus rate than is commonly
accomplished by infusor devices. For example, the contents can be delivered in a period as

short as several seconds, or as long as several days.
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[0178] A first enbodi nent of a push valve assenbly 222 is shown in Figs. 5
and 6. Fig. 5 is cross-sectional view of a valve assenbly 122 in a cl osed
position and Fig. 6B is cross- sectional view of the valve assenbly of Fig.
5 in an op@ORpu&8TA3on. The val ve assenbly 222 incl udes RCHUSN04/26199t t on 223
slidably engaged within a rubber stopper 224 in fluid 18 WO 2005/018703
PCT/ US2004/ 026109 communi cation with the reservoir 150. The val ve assenbly
222 has as [M7Hi In alfirsitembodiment ofithedevicatsbawstintfags. dndiroush| 4ichepush-tutiene

di aneter di stal d_having, a di.stal.set of, radi.all roject.ing fi or
L haT s, iy 1PH% SR Pndediné Biydton R iR e o BV BRI AftolrpliSen
detents 226 sihgle iniiftiifindtioplsteptprbess. (g 1Viglcris-dediothistial oflalffrstetibodahate of O
prevent mcrobral ingress into the fluid path 227, and the proximl detents

create a senpatellike yjectereordnfygorsaptemyusing 2 sifnpushduttes ép gounactizated Boteh Figet s
of ribs 225 ang des'tselggcénsatl Ay 8f ﬁlepé%{;ﬁ&d'ix‘iﬁ‘eﬁ&gﬁh§5vhtihca%! A BFER spatd AL Y Wbl

. S S=
fluid | oss §FPof‘Tn he''reservolr over ng peri ods s Wwe

preventing wefidrlieatéfahe setvil sdbasgerhbl9Bf ohd erhibtRlimbe: shesarin ®id. 10¥&T Fighe
sane period of time. [0179] In_use, the button 223 will eventually be

pushed i nt ois gFpsgrsestipaeleviewodile Bolloville spripgastembly pf theeemhpsimpnttshewn imBigand
the set of f:letents w || be advanced from engagenent wth the rubber stopper
124, which permits the drug to flow fromthe reservoir 150, past the
detents 226 and into the valve fluid path 154. At the sane tine, the distal
set of ribs[Q1?2Z] The dbyichiaf Figs. Al tarough shirdhides anpish battbwdab, amupperthoasing bs
225 thensel ves translate into a position such that they direct the fluid:
from the rekds adowerhoysing d 1o ateserveir yalve @ssembixyl 4hh aBellsyitle sgrag dfu? spHag

fluid path . i i 1

position sh%\%ﬁ“%"gdé?g??% ﬁltgﬁgdgﬁg%%@ éyngdt}jt’tagiﬁgségg%%c 8 esdlzﬁﬁr)%%t@caeﬁgeﬁ Q?ret er
proxi mal enrbOhaVhendeviet et fartReGins dt achesdle shizld/ 1 W, twihioh pheedts tizateedleo pper

whi ch 124 and . preven ny fluid escaping the reservoir 150, As the plastic
button 223 3¢ ’érfﬁ'é‘@té‘a} Befare wees pifg%@aswﬁwmwwﬁ’ée? ab et Qo piskne Zembgy 106,
push butto ; | | OX| i

Pl sommurod padih AREAL e 1078 Bfedth ind ARk egPASERE A1 B sthe ¢
The val ve dsgtentll0y 2@%sdaringectivatbndad thebdtton F0Ssie pushied inwbrlsasestiowy in Fig),

A N T AR R N T A L
Fla 7 s o E R R e S oing So P et Babietr 1
open positi WY oflthe disd V25 is pulled from the center of the Belleville spring 130, releasing the
spring 130 to then apply a force to a flexible member 151 of the reservoir 150,
compressing the contents against a rigid member 152 of the reservoir 150. As shown in
Fig. 4, the reservoir 150 includes a flexible member 151 and a rigid member 150 adjacent

to a Belleville spring 130. The Belleville spring 130 is held away from the flexible

member 151 through an interference fit with the protruding inner diameter 137 of disk 135.

[0173] The button 105 further includes a surface 108 to contact a valve member 121 of
the valve assembly 120 to establish a flow path between the reservoir 150 and the patient
needle 141. As shown in Fig. 3, the push-pull type valve assembly 120 establishes a flow
path between a reservoir outlet 153 and a outer circumference fluid path 154, when the
valve member 121 is pushed inward. When pushed inward, an enlarged valve member end
122 is displaced from a pocket 123, allowing flow from the reservoir 150, around a
reduced diameter of the valve member 121, and into the fluid path 154 towards the
manifold assembly 140, and needle 141 therein. The fluid path 154 is provided within a

fluid path arm 155 which can also be used to urge the needle manifold 140.
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assenbly 242 includes a plastic button 247, and is configured to operate as
a pull valve. As shown in Fig. 7, when pushed forward, the plastic button

247 maft anQ,I on&%)r% §s a reservoir 150 openi ng and prever];(f]r/lfjgz%%zﬁmg

communi ca omthe reservoir 150. Wien pulled fromthe Teservoir 150
openi ng, the gap produced all ows f|UId comuni cation along 19 WO

2005/ 01870 04/ e co ce of the but 247 a to.t he
fluid pat h?‘l?ﬂﬁ R ﬁbg‘%‘g‘i’ﬁt 1 RB énwwﬁn? ftmpaﬂ(fﬂ%vﬁ’egﬁﬁm m°[”6§1]§§ fhe
val ve assephhyulddr14186f 8% dkhifdld hésdnb ME aﬂﬂd'lr?th@%&ﬁﬁﬂ&dss‘éhﬂﬁmmfbdbe

i ncl udes a Iarge di aneter distal end havin stal set of detents 243, a

coni cal sedrivemdoyawarddowardrapalicals skin sertfaoe (p@t@hpwa) EheimanHold|asserbdy 41 t i al

h I d d bi. al
nio the | PHCHVERPRE SHETCEAEHE NEnAE dpi SR, BTAS OBk EPRUMeuht%hls”

create a sl outér diamptet MAidIp4A1E afAf185Y The thidpdth@rmhessreaaive cbﬂﬂ gurE@ € fddée t he
detents 243, conical section 244 and reduced di aneter proxi mal end 245

prevent fl thempeifad agseably ) when teleasaschyt the supppsignerober 109ng peri ods of time
as well as prevent contam nation of the drug fromoutside the reservoir

over the SHR7RYh: Abubdiffen SRMAT e, Yifoubhe RUGEANPAT.AN 105 BETIHR! Y

be pulled nact rva an a ernate

button ver shrea fun&ions hmmachmddtlheamm%madl adiiri ﬂmunénﬂeoamdfasm@ducﬁdstdltmt er
proxinmal end 245 w [| be advanced fronlengggfnent with the reservaoir _ 150

openi ng, WHIQEMSBY o the Rush byttap 108 apewatk leash angevalvesassmbly H2Goalloying flukle
d d d t [ th
(ool o CBENGTcaRE UeRlerClid RA5R I WP pIRY bl AR Be40, o) (P

t hat they dhovegient bftiel IMJSH Huttom 108 edisledges \the spridd Esterittonadigih IBhereleaimg td ui d

pat h 246, and down the a h 154 to the patienf nee (not shown).
[0184] A t%eﬁav1ﬁﬁﬁgra%~é{%¢ Pw%@émfytﬁg@gshé ﬂ% TeMQEEy2 SBPPOF g. 8

IS cross- n
3:2‘%1’16&’1% fﬂf‘g’e pain%ntf Rééﬁfeﬂnn%rgirfo‘{@ é@é %COHP& th LR 40 10 BvePRE

posi tion, I nclu astic ne to operate as
ei ther a pusgeddry gmeansysichas thasfigth path arm 156 gr a n&mfwl@prqngl(hﬁcthmun)lvar d, the
plastic menber 263 obstructs a reservoir opening and prevents fluid

150. hed. f d nmb
i ans. an SBRRERaraly.giE PPt PURE AR IANEGES brerssChagineh 0 BLEMBRFELS0
and the pajd ?ﬁﬂngnx%?éiiﬂn@nm {9 ds #E0psAButtdh8)is six@&lﬁﬁmfﬂ%@ Xx?d Y@e RS RTOl Y

262 has as an initial state and an activated state, and incl udes
Belleville spring 130 thereby pressurizing the contents of the reservoir 150. The push

button 105 also engages the push valve 120, initiating flow between the now pressurized
reservoir 150 and the manifold assembly 140. The push button 105 further removes or
displaces one or more support members 109 from the patient needle manifold assembly
140, allowing the manifold 140 to be driven by a drive means, such as the fluid path arm

155 or one or more drive springs (not shown), and seat the patient needles 141.

[0177] The push/pull valve assembly 120 of the embodiment shown in Fig. 1 is
constructed to restrict flow between the reservoir chamber (i.e., as provided between
elements 151 and 152 or the reservoir 150), and the patient needle manifold 140 until
pushed into an open position by the push button 105, and can be comprised of any number

of valve assemblies 120, 222, and 226 and 228, as described in greater detail below.

[0178] A first embodiment of a push valve assembly 222 is shown in Figs. 5 and 6. Fig.
5 is cross-sectional view of a valve assembly 122 in a closed position and Fig. 6B is cross-
sectional view of the valve assembly of Fig. 5 in an open position. The valve assembly

222 includes a plastic button 223 slidably engaged within a rubber stopper 224 in fluid
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a distal end having a distal set of detents 264, and an enl arged di aneter
proximal end 265. In the initial state, the valve 262 distal detents 264

serve to phe¥eAhsfhzCcrobial ingress into the fluid pathgéw 529&%2%
? i q pl'ug insert

enl arged proxinal end 265 creates a seal with the end 2
menber 270 to trap the drug safely within the reservoir 150. Each of the

detents 264, and the e ed di t roxi mal reve fluid | oss
from osi atonmBRrtsioT B oBE Gt e RCThs Yk o o R BL el Half Sr

| ong peri ogdg afivatddRat@s aelrchaies RINEe Marhdet @isfaladd RaViR atdiaaldgeugffard%ny
outside the reservoir over the same period of tine. [0186] In use, the

menber 263puwi¢dting\fimst Qrambwmempmg mecicechdigmgter araximal end lsetvatgea pipxirhal set of

advanced _PRERS dRgn EmuR IR e R o2 0l SRS S AT AR S,

whi ch permj fesfsl'hﬁodlﬁdlﬂmdtpﬁtﬁimaﬁd fp&dsbﬁmlale@aémgwea&acgealnasfaptﬂhbedragIsafepyed
pr oxi mal 265 and into the valve fluid ath 267. At the sane tine, the

di stal set “@lﬂnru@pémegvoztewot Batssest ¢f mb$t285@9&516@15&26339@1%&{%% eriiopl taslfSect

the fluid f'r( §{q¥%€\§r}g ?ﬁﬁr %9 fro%‘r? Qnsﬁeh{hgégg%é%cgfe Q\ég I/o%gf elflfo(HS %?tt}}{lezgs nd down

the fluidp rough “openi ngs e patien Avdd es (not

shown) . [ Opgefknting eomt@tinatioreobawi drap tfroad otildle dBY k&ervoheMR thdsdmhedPeridd of
through 11, a push-button design 280 is shown wherein activation of the

device is &F@b acconplished in a single nmulti-function/step process but the
needl e manifold and reservoir assembly, are rotated about a hinge di sposed

at a point gzgg'lﬁ%s% 'B%ﬁgk "'22%3{):11“ Qefltua {é%grp%shéd ﬁ#t&’%ﬁ a%ﬁ%tisd’@ﬁe by HieW of

t he second i'men pat c ke 1nje usor systemusing a top
push but t eovsmehtoafahe pusmrbutmadt)ﬁ vad te sslt aftdetenks will H:;Oadvsancnddksn segigemoad

vi ew of the secon enmbodi nent shqwn in t|v ed state, and . Fig. 11 |s
top view ow@h F glopper %a@@mvﬂa?gﬁ from t @H&W%l%?

and 10. As g t |vat e
8 10 ] s B TEN gy irhey e e e

housi ng 28225 arel h)mmturh alssipughedag 2nd ¢heBetdtionioff HE i a25gh@8ives tspslategnto a
retention disk

236 and 5 PEREPY i BaTRRL g U BOR o e resebenir SHD tumiEk oA (e (o RBty

288. | n t hoyerhadWathe AR [54HUe pitichiNRURMmAbiold Bfor BRhlgYi 1| € Spring
283 is held’and subsequently rel eased by the di sk 284 and conpressing the

reservoir 287 substantially simlar to the spring 130, disk 135 and
reservoir [Bb86] Irithg pobjtiomshown imhig. b nthe plastic pattrint 323rinclsdesn tethadedtdimmeteryi d

menber 288 plggxutna dehsa%{nvgoéeten%SB 326 sea?e%ns%glgreﬁ' wﬁihm the rubber stopper which 124 and
prevents any fluid escaping the reservoir 150. As the plastic button 223 is engaged and
displaced within the rubber stopper 224 by the push button 105, an opening is created at
the proximal end which allows fluid communication from the reservoir 150 as shown by
the arrow in Fig. 6. The valve assembly 222 can be included in the reservoir subassembly
150, such that a continuous fluid path 154 can be provided by the reservoir subassembly

150 between the reservoir contents and the patient microneedies 141.

[0181] A second embodiment of a valve assembly 242 is shown in Fig. 7. Fig. 7 is cross-
sectional view of a second valve assembly embodiment in an open position. The valve
assembly 242 includes a plastic button 247, and is configured to operate as a pull valve.
As shown in Fig. 7, when pushed forward, the plastic button 247 mateably engages a
reservoir 150 opening and prevents fluid communication from the reservoir 150. When

pulled from the reservoir 150 opening, the gap produced allows fluid communication along
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I ncluding the manifold assenbly 285 at a first end, and a hinge nechani sm
291 at a second end. [0189] In the enbodi ment of Figs. 9 through 11,

t hrough a rel ease nmeans, such as a button (not shown), the hinged reservoir
287 i s reWORAMeM18T03er eby rel easing the Belleville spri MET28R004926H08n appl y
a force to a flexible nenber 289 of the reservoir 287, conpressing the
contents against a rigid nenber 288 of the reservoir 287. As shown in 21 WO
2005/ 018703hePcHnitiS a0t b0 BE1 b@tda 247 a0d tavtlen flnell pabdd4 tawapt thegpfieat deddles
the manifold %ﬁgﬁrbl 285 and reservoir 287 downward toward a patient's
skin surfad®™y %mﬂyland away fromthe disk 284, releasing the
Belleville spring 283 and pressurizing the reservoir contents. Any nunber of
val ve asselfghgey BrvahR 44§§ﬂb1?94§%§1m arSiittah State aHdchnPRtiDabE SIRE Bnd meludes _
reservoir 287 and the manifold 285. [0190] In the embodi nent Shown in Figs.
9 through Ellprgapbmeteﬂ disebend h@l@hldemllseteof dgentng4ds8comealistetion Zisamdtd y

285, t t 86 d t d d d
n-use. posttIUBRE dlgmeteronaut £ah 2 d TN ofS ThEValvRi Men e R 20
and/ or si mélaﬁv@ﬁ@?kbi/eﬁtarﬁmrmal iftizlesd infd the FRG® Pakh 248€ aRE the\dhicaNsedlibP P54 and
spring 290 to rotate the reservoir 287 and mani f ol d 285, whi ch di sl odges

the spri ng pretimat ensh24di aratogeal to @aeﬂsq dryg stfelyBeithiahe reéelypmlﬁg BB ot

tiat the th furth
'l ows. t he SR AaE R ot B 202 ahg Sfioad halfrer RSl i Bl Prong btiossa
seat the n@ﬁdﬁ 8f8idéqRe res€H:8itIi se\a%mﬁg peicds O tigfe dsheelPaGRBEEnE boAshiTRAén b6

shown in F| 12 through 24. In_ the version of the second enbodi nent shown
in Figs. QW@@@H‘ outsida tharsserinit oy thresamprpenigdof fimeshown wherein the
activation of the device is acconplished in a single multi- functlon/step

D ocess: 181831 2,AN, 3 iRl AP bR Of philey BRE AhcRURRS RN, o @

patch-1i ke tor usor em usi on-sar
al  ow a uséfiovement 65 ald:mme plmmuabnwm&m (Inmw@) 3ﬂ<5tlﬁrudmfo@1 sdctiod D44 glrvi ce
into an activated and in-use position. Figs. 14 through 17 are views of the

second enbdeduees diagretersormat ﬁml P2 Wikl hp ééYwe%fronhmz@sem@v@wémh@freaen@lr 12
prior to acfsb}’&}(eh&gh“)ﬁh S Jn%s.tﬂg‘aﬂg‘tozhow o Eﬁgsreg’é‘qoj} H%Bsg§ 'i'ﬁet ?J&’B%H ment

of the pat ch jec syst em of

activati on.didrheger. préxifréal ehdn Rasighd Zito (ko vaive flaidl ;iaJt}plz% VAelvs sarhe ttﬂﬁﬁ: Itlfbs(ﬁﬁt‘dbl r

subassenbly of the patch-like injector or jnfusor, systemof Fig. 12. Figs.

23 and 24 #etofidetsnts &3 traqslate into a position such that they direct the fluid from the reservoir
150, through the valve fluid path 246, and down the fluid path 154 to the patient needles

(not shown).

[0184] A third embodiment of a valve assembly 262 is shown in Fig. 8. Fig. 8 is cross-
sectional view of a fourth valve assembly embodiment in an open position, and includes a
plastic member 263, configured to operate as either a push or pull valve. As shown in Fig.
8, when pulled outward, the plastic member 263 obstructs a reservoir opening and prevents
fluid communication from the reservoir 150. When pushed forward the plastic member
aligns an opening and allows fluid communication between the reservoir 150 and the

patient needle manifold 140 (not shown).

[0185] The valve assembly 262 has as an initial state and an activated state, and includes
a distal end having a distal set of detents 264, and an enlarged diameter proximal end 265.
In the initial state, the valve 262 distal detents 264 serve to prevent microbial ingress into
the fluid path 267, and the enlarged proximal end 265 creates a seal with the end 266 of a
plug insert member 270 to trap the drug safely within the reservoir 150. Each of the detents

264, and the enlarged diameter proximal end 265 prevent fluid loss from inside the

20



reser voir subassenbly and val ve subassenbly of the patch-like injector or
i nfusor system of Fig. 12 in a closed and open position, respectively.

[ 0192] A%vﬁ%dm)l&ﬂs':' gs. 12 and 13, the second enbodi e nt m 6£$2a5§sent

i nvention”“conprises an infusion device 300 having an upper ou3|ng 305,
Belleville spring: retention disk 310, at |east one Belleville spring 315, a
reservoir film serv0| ubasse ly 325 on i e

m cr oneedl Eesgwﬁlrzlgg(fvﬁr 8%%5 WBC 3y° 'f%é’ re rielts‘ggrn\}%rlgfr%%é%rbagthgr%ﬁ'%/ﬂg%
further i n@hﬂdﬁi@&h@rey@wﬁeosm% satgdpetvd df&lih’i/q? seat 328, and a 22 WO _
2005/ 018703 PCT/ US2004/ 026109 pivot nechani sm 327, such as a p|n The pi vot

mechani sm 327 is received by at | east one pin opening 329 disposed on the

| over housIP48&] IBwsnhghe menihspep3 mall sverjualbsbe Bmeé\mqolaél a%lﬁaqeﬁgtafeebﬁéﬁﬁ on
di sk 310, F}fa LSuht 3 SR edegﬁ ﬁégrb 9?%&5 énlirh%ﬂ?b?zﬂnaﬂ&%e{és%fn @é@&%ﬁ&'&b' y

325, and pa V&Nt ct on 0ro 0 an activated and 1 n-usSe

position. fous@igagamientwidsthe €pd266 hethmﬂeg uisamsnemg)em%t\ohlblebma thé @rug
Belleville s r|n 315 fromthe disk 3 which then applies a force to the

flexible thegsR5Y UL éf%@aﬁﬁhe e@mgéﬁpsoxa@ah o1k 265t3nd 1ptedhe yalve fluid
subassenbl at% 0 R eWn&fthé BRtalS roffdé[etn 64 AnBTe IHiS 2 BBLiti& N buch, that
8 g e f ot shown) and

m cr oneed| ownwar ovard a patient 1 n sur ac

away from t}telyeilﬁctsdm K| fré‘mrthé teamoualsg,, thtdmgh mlsceValcaﬂuﬂqia'th/%k ard (doer ther
pul | type valve subassenb val ve spool 326 and val ve seat 328)

described fiHidpatad é‘}tf’a@{%qpew%aﬁmd@@épébee%@m negdles faot shawvmng 24, to

establish the fluid path between the reservoir and the patient mcroneedl es

340. [ 0193;0 189f In %‘ke&dﬁﬁ%ﬂ%dﬁﬁerﬁ%?th\é'd‘é\’/‘fée %o%vh‘?n e 9%8\9@%@1“, a?h&x-b@t%npr I or

to activat is an isonetric view illustTatin rotating
conmponent s desxgre 280 tmehcnmqnevhemmsamgﬁtxoaw thBedeleei ik latsos prcomglistetieinta smgldi sk

310, Belleville spri 315, ervoir | | m reservoi r syhassenbly 325,
ond pati eniui-ErenAtepratss T s necdle BPRICH At BRTvAE G P hoRER and
i n-use posihhAn ﬁggé’tilsbbfedlé?vﬂeﬁmﬂpéﬁo@ﬁe #ROneeltieImariPolli SFR. 9719 2us8-8&dkibpAal

view illustrating The positioning of the rotating conponéents before
acti vati on veawdof t[hlc aewmd remnbiodingent o€ a |p|atchsléte pnysctbr oninfiksoy Sysldn | using agopipush

el evational view idlustrating.the n of the rot opponent.s
Fromthe | SN WIS SSBEFTAE 3506 Je1 o 1 oS PRSaTHE Mo 4 JOF RESTH use
position. [QhIdiment Fhown Sint Qﬁ%ﬁbatgé- e ¥AEWEg 011 th'etoHeMbﬁreoﬁ% ?éseﬁ'oﬁ' 12
subsequent to activation. Fig. 18 is an 1sometric view illustrating the
rotating conpoesanily of theembaodireenijspewn in Figs. 9 and 10. As with the first embodiment, a

single step can be used to activate the device.

[0188] The device of Figs. 9 through 11 includes an upper housing 281, a lower housing
282, a Belleville spring 283, a spring re;tention disk 284, a manifold assembly 285, at least
one patient needle 286 and a reservoir 287 having a flexible member 289 and a rigid
member 288. In the embodiment shown in Figs. 9 through 11, the Belleville spring 283 is
held and subsequently released by the disk 284 and compressing the reservoir 287
substantially similar to the spring 130, disk 135 and reservoir 150 of Fig. 1, but in an
inverted position, such that the rigid member 288 of the reservoir 287 is constructed
including the manifold assembly 285 at a first end, and a hinge mechanism 291 at a second

end.

[0189] In the embodiment of Figs. 9 through 11, through a release means, such as a
button (not shown), the hinged reservoir 287 is released, thereby releasing the Belleville
spring 283 to then apply a force to a flexible member 289 of the reservoir 287,

compressing the contents against a rigid member 288 of the reservoir 287. As shown in
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housi ng 305, Belleville spring retention disk 310, Belleville spring 315,
reservoir film 320, reservoir subassenbly 325, and patient m croneedl es

340) rot j n activated and in- use position abo housi ng
350. Figa&ﬁgokghgﬂéross-sectional view illustrating theQRB§@??+@%?ﬁé of the

rotating conponents after activation and placenent into the in-use

position. FEi 20, 1S L de el honal  wiew. i. i age t of
Phe rotati A 'Gonpbhudlelbi rRbEspiBes sty ab B g s dfs FAPRSR 20
pl acenment Héwawardetoward Sepatfeass tskimn surfate iBo R SRS 8D IwRE Tird 200 41i6k2 6849

[ 0195] Figs. 22(a€cthrou8 22 (e) are multiple views of the reservoir
subassenbl jelepsingbe Bgdeyile smow 21 andpressyrizing the roserygir centents.ony namberoft he

reservoir . [ - - [ ' irst
i do vi ew, "G IREEBlis Cin bOGeel3ycbnfthe Blidhh vfttoo i gl B 287l " I
vi ew of theangsldr286i r subassenbly of the device 300 of Fig. 12. Fig. 22(e)
is a bottomview of the reservoir subassenbly of the device 300 of Fig. 12.

[0196] Fig and 24 are detajled views of the reservoir subassenbly 325
and val ve f@léél;é’érﬂb? 9m<op.3@.w,m PRPYR 18 JuisY BTBous 1 alRen 5%%&36,3%8)136@51%

devi ce 300 Toch ol Lt J e
Speci fi cal o840 maEift il soentiP RS pAREhARETe PR phd erybE RIS Bl oipto )
when i n t hectblaedeshdpiasist ipositias, aml fReglesitdl thbdeoftinctiorsl are dichiatéd 3i3&h ofdetedeen a

bushed | nier smlsarequs oEfpD° Hist Subtscont e 3 SRORIBRHR S SHITE 20V doeRear

of the fl uj I i e fa; r WG : m t he
reservoir g%t %%%8% %@;}Mﬁgg nnel‘tgﬂﬁ)el& Bzak?h '%%1%;1}{3\9 I;%é’tfggéﬁ gs%%bé[%%&‘?ﬁ@kwﬁ% i the
first enmbodilensimg thé Bellevilie speng 2B3vnd inivating0fow froam ghe teservbie 28@.c dihdrd, the

enbodi nent of t.he present inventi 3QQ can be constructed to. provid

ot on- 1 keaciyaliay 4BFer aavs o antiia 283 16 draueles Piaee by e maviel! e %l e
used to debjyght the\idbdied ygPf nedications to a patient. The device 300,
provi des a hidden patient needle or needles 340 prior to and during use,

and can be secured to a patient via an adhesive surface (not shown)
di sposed of0192] |Anether verssimef B8 Becond enbodingsant iy stioivoninoFigs.hi toowgb2ds Iof t he

reservoir (i.e.,. cpntents contained between. t eservoir fil 20, and the
Feservor 1 esEeienf (e saisndFbodsaen shiv Bt i 2eREHEg o PP R 959 e
spring ret gpg i;@Bh&WS witdin tBS BEvfohbFdihBRRYRe fOaccOBRsHd! ACa khgleCRARIENT S,
and the device can then be further activated via a reasonable force applied
to the topfynetibn/step paasessofigshd2 apdés ahmenplodpd 3067 s of thesecandecnphaidinaent ofieed| es
340. 1In patch-like injector or infusor system using a top push button surface to allow a user to press
down upon an upper housing 305 and rotate the device into an activated and in-use
position. Figs. 14 through 17 are views of the second embodiment of the patch-like
injector or infusor system of Fig. 12 prior to activation. Figs. 18 through 21 are views of
the second embodiment of the patch-like injector or infusor system of Fig. 12 subsequent
to activation. Figs. 22(a) through 22 (e) are multiple views of the reservoir subassembly of
the patch-like injector or infusor system of Fig. 12. Figs. 23 and 24 are views of the
reservoir subassembly and valve subassembly of the patch-like injector or infusor system

- of Fig. 12 in a closed and open position, respectively.

[0192] As shown in Figs. 12 and 13, the second embodiment of the present invention
comprises an infusion device 300 having an upper housing 305, a Belleville spring
retention disk 310, at least one Belleville spring 315, a reservoir film 320, a reservoir
subassembly 325, at least one patient microneedle 340, and a lower housing 350. The

reservoir subassembly 325 further includes a valve spool 326 and valve seat 328, and a
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doing so, the device 300 facilitates self-injection and reduces or
elimnates variations in injection techniques between users. [0198] In a

third enbg,@' Qf the device, shown in Figs. 25 throug}tﬁ'f Au/BERH- but ton
. .iﬂﬁ'ﬂ?{?ls 3 . . . o S2004/ lé‘ﬁ) .

design 400 i.s shown wherein the activation and energizing of the device is

al so acconplished in a single nmulti-function/step process. Fig. 25 is an

expl oded vj f } I i 0= 4 .0 L sor
cyotom i et Bclkifm, 2% o BERPin"S e o dp il 43555 rBleRE By, R Ieab DT
of a pat chpini dpeningj3@9tdisposed omfhedowershumbiagalibwirigghe ugpertrousing 305, Belltville
subsequent to actiyvation. 24 W 2005/018703 PCT/ US2004/ 026109, [0199) In the
third emboshrHgFeteston disk 3l8sBaklevills epringo S sHesmmor film 30, ressrvolr ybgasedbly an

i nf usi on d$%§,°aﬁd ‘P%Qt@enit Hﬁéﬁdﬂ@ém@%mgptgbeg%o% dt{1Vated Sﬁcﬂn‘!l?éégo?ﬁ'itlﬁsﬁ‘%ﬁ@# dan410,

a Bellevil spring retention han , at | east one eville spring
435, a respregoupor thermppdOhosing BEetovieleasd the Ballevillecspridg 3,15 dro ihendidkl 310,at

| east one patient mcroneedl e 460, a a |l ower __housing. 470. The T pin 445
further i nefisidben applies e g’§°§e§?b‘l?‘9 ﬂfsg’?e RSB 420, GREIPTRIRg &5 confeRys @gpinst

nol ude anyRdRasigE SBLAGHIATDs. [ 0ARONOASN SHOMR WllrFiifiher SREDTRUGN ST, the

enbodi ment of the present 1nventio can be constructed to pro e a

pat ch- | i kemisvontedlds S40sdaivinveand ttawardch patleat’ aslkae surfhees (mon shalen) ad 4wt fraran be
used to delive vari ety of ications to a patjient. The device 400,

provi des ath?iqaﬂ%ﬁlop§1 %@@fﬂi@dﬁeﬁq@@oﬂcegatawuﬁb PpPull mnV&?wg%?@era%, and
can be secred,, o RoPeid Ve saf 08 RstiRaIHighans i bdBe ALFRRMEAt T on
of the con?én’t salgﬁp?ﬂeﬁrde%gz%i ;o ?P O J(::ontentg'fé proviagel()j E‘gt me%?t %C%
reservoir fda Figs420 amd24ht estsidishothe fluid rpathubetrsen4the ) resereain dnd the lpadered by
removi ng or .dis Ifci 8 the spring retention handl e 430, thereby releasing

t he Bel l evml?ré?n%ﬁ Sﬁg 435 to pressurize the reservoir contents. The device
can then be further activated by slidably engaging the push button 405

i nward tOWE(D_I'93l IF?gs. d8\MhivRgh AT drbQidwtsr e tdeOite 40D JfM BgEN S pridr 88 8RRAHoN.
opening 406 in the button 405 releases a right angle nmenber 446 of the T

pi n 445, t Heg dByis msliscasétrig vidve ilfusprianingi e ratating lcomponents Kiee., thatuppert hovsimgl es
460 to dro s,driven forward .col,l ~spring. 408 .di s ed in.acir ar
opent ng. 4180 BRISHER PR irieaten 9 dlfnBeleis BBy on resrriio 0BaP LY 460
seat. As t RQervbirRiuBastémbl/ 955 anll HatieRaRichheddids 340)Varioreto/RinaldtatBs it tal 2
fluid channel 452 in flui"d conmunication with the reservoir, thereby

creating aaétivaied 0wt in-usetpositiont dhout thedowei houstngn8&ht Fignl ishe cpss-sentional

needl es 46(\)'iew illustrating the positioning of the rotating components before activation and

placement into the in-use position. Fig. 16 is a side elevational view illustrating the
separation of the rotating components from the lower housing 350 before activation and

placement into the in-use position.

[0194] Figs. 18 through 21 are views of the device 300 of Fig. 12 subsequent to
activation. Fig. 18 is an isometric view illustrating the rotating components (i.e., the upper
housing 305, Belleville spring retention disk 310, Belleville spring 315, reservoir film 320,
reservoir subassembly 325, and patient micfoneedles 340) rotated into an activated and in-
use position about the lower housing 350. Fig. 19 is a cross-sectional view illustrating the
positioning of the rotating components after activation and placement into the in-use
position. Fig. 20 is a side elevational view illustrating the engagement of the rotating
components with the lower housing 350 after activation and placement into the in-use

position.
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[02011 Figs. 26 and 27 are cross-sectional views of the device 400 prior to,
and subsequent to activation. In Fig. 26 (shown w thout the spring
retention handl e 430, |ower housing 470, and the adhesive surface 475 for

si npl i ci tYP,2004U8M3pi n 445 is held up by the a stepped MSFERAY/146E?
conpressing the spring 408. Once the spring retention handle 430 is renobved
rel easing the Belleville sp rlngh435 the device 400 can be placed in

posi ti on olO19BE Kgs. ﬁ%«)rﬂvra@ah &) asnowmijple miswsind tha teseyoucabasserpiyteddhe t he
t d f 445
Cheroby rofedes a0 BRER T27 T 2200 M ol AN s Y RSN By uBhdladiiey

drop as shgon of Fid-i1Q. F2l -22(b) 1E|agﬁrst2§ﬁdetviwv (FEg.i 23(t) ma:mnﬁ@dide&leva%dsmt and
t he openi ng’ 451 of valve 450 aligns with a fluid channel 452 in fluid 25 WO
2005/ 01870326 Ty diziobside ¥&r0of theorerarmoic sxbassembly 19f thfedgvacsedQbrk Figt harEby

needl os 4604 b PR FRERESRI Ry SFREEe 300 oF PR P2 P 26

t hrough 31, a push- button design 500 is shown wherein the activation and
ener gi zi ng [0196eFige\23candi 34 atesdetaiRdCdews bf iedresetveir Shb@bﬁnbly 325 and va]ve
nultl-functlon/step process 28 through_31 are top vi

fourth enb&upasismblyiie, b%ltl%ﬁpqql%86|mfié@iv(9rseatr 338)rqi dbe dsyise éﬂ@ Oﬁ.Fgg; 1232 and

33 are  parfd.al Afd 85 ﬁ&%ﬁdn"’i‘ e . %cﬁ@‘éﬂ&@ag%ﬁ@@i%@ﬁ&% E}Dﬁ‘uber of

pat ch- like® I nj eatorror usor © sys naclo
posi ti on, lrasqdectenetme]syz wh&ﬂ@@heﬁ\m Bxb@mcd poﬁugs as Mlgm}qu&lﬂmﬂb@tm ce
i ncl udes abutton 505, .a s mani fol d_arm 520, an activation ring

530, a pop PEP¥RR rarsssovm%\pqtgééﬁ)m ?PS'S?B“ nﬁp%m}é”hsé@mtbe 59! AffyisPushigdy e
engagenent ;6L 8R! dp%alwseams 2ied agémeaie thbed1éhr E%e gflﬂaﬁa% @ 3

522, at opposite sides respecti e Yy, secured wt evi ce

exert a dowmantentsosfake wiservbireo travd tironathewksenvdiheatls 880 todthe abedls pathi33eaja and
to exert a downward force via the second tab when the first tab is raised,
the force B& exerted wupon the ring 530 conponent (i.e., 511, 513, 514)
or the mani fold conponent (i.e., 520) beneath the respective tab. A

Bellevilley Qﬂgm%s( #ith tﬁé‘ﬁm)erdb%dﬁﬁé@ oP HVprdssht RRRRAGH 1006 nge~°lefh‘éQ§eEorﬁ50 A

cover (not "sho I's also provided to cover the above conponents but

omtted herembbdmnant lofisthe girésent veptiere $00 Tae wbe vorséructed Ro gprogide i s patohdlikgur ed
to operate oaded sitian,. sho in Fig. ,28,, an activate
17ed_pos: vl aRor Rmeg yBiss itfisoR e R ianefhube Hieddg dsBlsra vinebhon | n
Fig. 31 %?éafaan&&ew pefiRht. YTh@@evitOI0, bfovided a iendfatitht RRBle!of 2bEAG o the

patch-1i ke device 5
prior to and durmg use, and can be secured to a patient via an adhesive surface (not shown)

disposed on the lower housing 350. The pressurization of the contents of the reservoir (i.e.,
contents contained between the reservoir film 320 and the reservoir subassembly 325) can
be achieved by removing or displacing the spring retention disk 310, as described above, to
pressurize the contents, and the device can then be further activated via a reasonable force
applied to the top push surface of the upper housing 305 to seat the patient needles 340. In
doing so, the device 300 facilitates self-injection and reduces or eliminates variations in

injection techniques between users.

[0198] In a third embodiment of the device, shown in Figs. 25 through 27, a push-button
design 400 is shown wherein the activation and energizing of the device is also
accomplished in a single multi-function/step process. Fig. 25 is an exploded view of the
third embodiment of a patch-like injector or infusor system. Figs. 26 and 27 are cross-
sectional views of the fourth embodiment of a patch-like injector or infusor system of Fig.

25 prior to, and subsequent to activation.
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upon a skin surface (not shown) substantially as described above, a force
applied to the push button 505 will cause the push button 505 to pivot, or
fl ex about point 506. As the button 505 pivots, the linear nenber 508 of
the push WO20HNI8WS contacts the activation ring 530 atPCI/¥S20002¢l8% ent 5009,
rotating the ring 530 as shown by the arrow A. As the ring 530 rotates, the
spring 510 dross froma perch 511 into a groove 512 and drives the manifold

and mani f o[ 2P ths thisdsmhedisnenppkihe presentipventigy s ok 188 &3 thioygh gg,mn
opener 540 4 Lneli i afd N
350 whi cn DeufBPA0E LT hcAlte, B phitf it 165S Feoch i, subeslfifh 10, bt "9
spring, rebmagy retertioa Baldleedd0,at legst iong Belidvillt spriel 30y esssarvair figmt 449, a
reservoir 550 confents. Once the push button 505 is released first tine,
the |1 near FPERSE IbBIrGEe S psHh Bt ieasbens patieal miCPReAR A ehand gl

force of %C,;.{{ 189 W 8%0. RAA fle 18R asi ng
the first g@%&%ﬁgﬁﬁ%ﬁéﬂgg I@gﬁgé@gﬁ? gogt“&gﬁng ))s/eat’?ﬁg ebehiglﬁlé(gugl econd
acti vati on470 oan ideludetin adiesiveBosfacei 4Y5Fi g. 30. I n doi ng so, pushing the push
button 505 a second tine rotates the activation ring 530 further, releasing

or cvi ovs! y 10R0BT Ao inciies 33 ey s 1A FRESARENL e peeh Srsntod 408 ng

the manif okgh 8EMoRfictad {d Pl%v?d%da rp%fﬁﬁﬁlﬁ&, WagrabRalkkigRbntaRRE | s8bstafbt ilﬁﬁlsﬁ)lﬂo"m

in Fig. 31. [0205] In addition to the above, the push button 505 al so

engages t hdeviad that aasberbbed ©6iEliven a variefeoémedsadonsTivea patiend, Thhdericaddo,

described in eater.detail with refere to Figs,., 32 and 33, |s pushed
e o o pRIPVEAsS Aridien eRepnebtl of RecleS R prin d S a8 gl gn be sfRuRd

cont i nuous _tcP@EQtie'i@ ¥ia ROidREe bilteack aby.erré%s%ﬂﬂzéd%wﬁe tdieri®of hek&edolP 52_0-
As shown in Figs. 32 and 33, the valve assenbly 560 includes a soft plastic

menber 572 (iex;t aonténtsgprovidedvbetvean thwrresarvois filnh 446 afé theaneskrveir Enh andaat 42hxi mal

d 571 di d withi bb |, 564 when.i | d Ltign. .Th
Valve assehbl PeSievan HarERnatE o5 PRI HERE FaRRI) Bangonta o Herehy
W thin a npdigRetheChiMdIRvilREpHR! LhiBtSh@ preRRlfifY thealcBRrodiP cBRntsheThe! @&SfdeV@inT

550) to provide a continuous f d communi cation path within the single

reservoi rthegsmfiirther potpGeqd bpstifabily ghgagingathespusirbution 0§, ing2rd taveardstie

| l.y 560 .i ncl t 72 sli | i hi
T I I MY T T R
assenbl y 5@@hhﬁ'§léiﬁleﬁﬂbeli §id bthe Tt5th @49NHerdby AMdsHBURETSRSS arDslowing thedes a

| arge di ameter distal end having a distal set of radially projecting fins,
or ribs patient needles 460 to drop as driven forward by a coil spring 408 disposed in a circular

opening 410 within the T pin 445 . In doing so, the patient microneedles 460 seat. As the
T pin 445 drops, the opening 451 of valve 450 aligns with a fluid channel 452 in fluid
communication with the reservoir, thereby creating a fluid path between the reservoir

contents and the patient needles 460.

[0201] Figs. 26 and 27 are cross-sectional views of the device 400 prior to, and
subsequent to activation. In Fig. 26 (shown without the spring retention handle 430, lower
housing 470, and the adhesive surface 475 for simplicity), the T pin 445 is held up by the a
stepped opening 406, compressing the spring 408. Once the spring retention handle 430 is
removed releasing the Belleville spring 435, the device 400 can be placed in position on
the skin surface (not shown). As the button 405 is pushed, the stepped surface 406 releases
a right angle member 446 of the T pin 445, thereby releasing the T pin 445 and allowing
the patient needles 460 to drop as shown in Fig. 27. In Fig. 27, the patient microneedles
460 seat and the opening 451 of valve 450 aligns with a fluid channel 452 in fluid
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573, and a reduced di aneter body extending to an enlarged proxi mal end 571.
In the initial state, the valve 560 distal ribs 573 serve to prevent

m cr obi al Wd”lﬂ)ﬁg&% dto the fluid path 574, and the enl aggedsHh @%g%l end

571 creates seal to trap the drug safely within the reservoir Bot h
sets of ribs 573 and end 571 are perform ng critical tasks in prevent| ng

pr cvent | ng AR Tt FRRESR, i, oAl AGUBTE bebbdlF, 8 s¥Enaifs

atl on om OU reservolr over

same peri octoﬁﬂ‘enﬁsiaﬁ@the[;(h&@it]nelemeglaeo. the menber 572 will eventually be pushed
into an activated state by the novenent of the push button 505, and cont act

bet ween the detent 570 and the contact surface 562. shown in Flg. 33,
the novenedP292]tIne feurth embadimentiobihe devienshozm iatigy 28&“8}%81}7%1 agngh-Buttory rom

an engage o] i h P i d

flow fro neq%'ég?egdedr vg:&ﬁ%&ow%&%u{ L!F%eaeln g)lrn g,@ pr g{%lﬁg (gf;\g]eS's}]f&l 51%[% t he
val ve 27 \A&cﬂﬂﬂﬁhedWﬁ3lngmmm2ﬁﬁéﬁ&2§éﬁ)ﬁrocé§sm1@s (28t thrdugh.3 1Adre tdpews\asref
time, the d| stal set_ of ribs 573 are by nature also pushed in and th

| ocat i on ofthe furty ergberimentefrd enalebisliker Birstost Qs infiser aya'gw tFigh Ryamd @-‘P]a'}fe t hey
di t th 74,
G bun ¢ ekl cfbel SOMOhe LGS B 6Ol v Albasd bR B e Foretpl gee.{,, borPfllor

to the shown

[0208] In aystemcufcrlgelssnamlaséd mlrdao;fempbtsﬂuo&,rfesptbmy shown in F| gs. 34, 35
and 36, alternate spring and val ve versions can be used in place of the

d I f [ nd mal 60 of F 28. h
317 T od0208 el rige AaJvands L ISRT riludg BhensBPamray
ci rcul ar crrﬁéﬁfo%@%%oaag afeavitﬁﬁ AP90! 1% ngeoﬁo%h&osaio 50 ResBfir SN Pl ar m

520. Additionally, any hunber of valve ass | 'es 584, such as those
descri bed mssayulﬂﬁﬁé@ anié b avial vebaplgagemanadetort Pt0ovTkespring Jl0ats aofirst arel spaetd t ype

val ve asse . .I.)n addi a, conbi ngtian qQ ct.ivation
(g and: Sp? 13! éa e dudivori e ety aih Frud utn the 36 500
doi ng so, t&%ﬁ@ﬂ&bﬁ&&d%r&”w@%é vabt @b vl"ﬁe'ﬂgthE%coﬂHUiab' 8! rgisedisihdvgt xR a
functions can be provided. [0209] Figs. 35 and 36 are further provided to

show t he palswopand forsemla/\ﬂuemcmdgm@eshenaﬂnelfneﬂ fahas 388cdaghe fiarce iboipg 33erteds

t d, whi h d 540 f t he Bel.l

LT (o rRndieoE 40 sSPRRERSEe A, 0, BEALE e Fal b BBy Rl S S ng
the reservjgheato theCRIPLAVS tab, ”AFBéllevﬁfé spﬁnggﬁ&r%o%§ $ Mo 9f'ovtid'b% BeBatRRRNES
583 is shown, which engages the incline 5 substantially as descri bed

above. [02 ms]er\rcnr 85G.i At ¢oventrndishewn) sfalsohprovided ¢e cowdrdhe abeveriagspongts bht ough
41, a push o%%tec? here for illustration purposes. The device of Fig. 28 is configured to operate
between a loaded position, as shown in Fig. 28, an activated, or fired position, shown in

Figs. 29 and 30, and a retracted position shown in Fig. 31.

[0204] Specifically, as shown in Fig. 28, after application of the patch-like device 500
upon a skin surface (not shown) substantially as described above, a force applied to the
push button 505 will cause the push button 505 to pivot, or flex about point 506. As the
button 505 pivots, the linear member 508 of the push button 505 contacts the activation
ring 530 at a first detent 509, rotating the ring 530 as shown by the arrow A. As the ring
530 rotates, -the spring 510 drops from a perch 511 into a groove 512 and drives the
manifold and manifold arm 520 downwards. Also, as the ring 530 rotates, the pop opener
540 is engaged by an incline 582 (see Figs. 35 and 36) on the ring 530 which serves to
disengage the pop opener 540 from the Belleville spring, releasing the Belleville spring and
thereby pressurizing the reservoir 550 contents. Once the push bufton 505 is released a

first time, the linear member 508 of the push button 505 is retracted by the spring force of
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design 700 is shown wherein the activation and energi zing of the device is
al so acconplished in a single multi-function/step process. Figs. 37 through

41 are cross- sectional views of the seventh enbodi nent of a%zg)atch i ke
i nj ector OSSP system Figs. 42 through 44 are cr oSSVERIMYEAYY vi ewns

of the reservoir subassenbly of the patch-like injector or infusor system
of Fig. 37. Figs. 45 throu h 47 are_ cross-sectional views of a valve

subassenbl Jheopiveh BophS0f- relsesingrihe direl acivation 48830yt Arisnt £9Y. and mepting

Vi ow of 5 oiRER R0 hallabR BT olo, Flalidrie R0, I BHOES ISR M

i nj ector orpusmlhumrSOS)aSsteemndxﬁmErcgates’%ﬂw afigsion riig Ssbrftmm teBeasing the eppdsicd
exanpl e assenbly steps.of the patch-1like i ecto or infusor systemof Fig.
37. [0211] t4bn53(1ﬁéf the FRﬂflgeﬂtS’o‘BIOn‘%ﬂ?Pm«SfS lgh@dp‘*lé%ﬁ € ProYIMSlYdAWeLspring s 9n

o e 10 RIS, B A 5836 b

PCT/ US2004 patéit f8edi&deIdleasishbwen spFigngl.735, a reservoir film 740, a patient
needl e mani fold 745, at |east one patient mcroneedle 760, and a | ower

h i 77 h d 4
Chrough 44 0T AIREPS % EeAIeLs 45 1950 Bhtel SE ARG PUfess e eye SSREDI G0
fluid conmmypy &ﬁ&tbﬂ@?@atﬂe7\]a?rvee>§ﬁé‘\0§'aﬁ@dé§cﬂﬂé& YRAkY Gt & wmeyer&éQ td plgg he

mani fol d 745.  The reservoir 710 further includés a rigid portion 712
di sposed opResid3a, ishmshdd mto?aitoopenqmpttmn|aﬂgwmgsﬂmdtcammmdwoalaepmmdawch

placing it in.flui ni cati he, val v asse The .mani fold
a5 can | neamiioi 8o S ST vaE SOART TR eSOl - dbSEPMed | n
great er detigiplashe) Qid W8 I e VaHRI REGb1Y B6bitbluded soﬂ‘ﬁaﬁﬁ:vﬂn%béﬂjf’hh@%&endmg

I ncl udes a valve assenbly 750 adjacent to a push button 780. The valve

assenbl y  798tvwesn aglootent surfage 562 end e enlptged mr@m@al end55 Tindispagbd Adthinkd nibbery, an
i nproved sa r.ov activ

nbly, i d h' Id t ey
m cr oneed| égﬁé¥f‘é\ﬁ‘%§§%a céﬂl?gd P S‘H%’%cfgeo‘éagvea?ﬁde@ _n I gﬁgﬁ}c{%ﬁe‘?"gm‘ el ow.

[0212] As shONRId Snf 596 (i.e3 withinodgbidéd coﬁ;ﬁlﬁmg%‘é?@@'érﬁﬁ&@tmﬁﬁfdld"ﬁnﬂ r5§§ %ﬂ& the
i nvention 700 can be constructed to provide a patch-1ike, wearab

sel f - cont airerecvosn 59D tonprevidefaeointinuoud dideomrhanication fath within the smglleurmrvoa
variety of ITEdIb ations to a patient. The device 700, provides a hidden
pati ent nedfi®°0F needl es 760 prior to and during use, and can be secured
to a patient via an adhesive surface (not shown) disposed on the | ower

housi ng 77Q0206¢ Sp%eﬁflcm} Iagrbhatvntlhqslgeyz GRe pRéh LAl Qudehib] P 5O Gicliled GEsHRNt

can be achieved'thr oug a sinp
member 572 slidably engaged w1th1n a rubber seal 564 in fluid communication with the
reservoir 550. The valve assembly 560 has as an initial state and an activated state, and
includes a large diameter distal end having a distal set of radially projecting fins, or ribs
573, and a reduced diameter body extending to an enlarged proximal end 571. In the initial
state, the valve 560 distal ribs 573 serve to prevent microbial ingress into the fluid path
574, and the enlarged proximal end 571 creates a seal to trap the drug safely within the
reservoir 550. Both sets of ribs 573 and end 571 are performing critical tasks in preventing

fluid loss from inside the reservoir over long periods of time as well as preventing

contamination of the drug from outside the reservoir over the same period of time.

[0207] In use, the member 572 will eventually be pushed into an activated state by the
movement of the push button 505, and contact between the detent 570 and the contact
surface 562. As shown in Fig. 33, the movement of the member 572 advances the enlarged
proximal end 571 from an engagement position with the rubber seal 564, which permits the

drug to flow from the reservoir 550, past the enlarged proximal end 571 and into the valve
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notion of the push button 780. Specifically, the slidable engagenent of the
push button 780 serves to release the Belleville spring 735, thereby
pressuriziQ? the contents of the reservoir 710. The push button 780
engagenen?’ WA %% erves to open a val ve assenbly 750,P%QP§WPV@WFWQ a
continuous fluid comruni cati on path between the reservoir 710 contents and
the patient_m croneedles 760. Finally, the push buttgon 780 engagenent serves
to rel ease fRidpHBort %ﬁﬁséﬁmeme, Myl ¥et eﬁv%é%p%rﬁbé(mat%éhp SUSHEA R 81
745, allow 16n BRHeSH) ERei{POrbAIRE Mo A PosHRIPLRN! R HEY ifrbot th
activati on.tﬂﬂlocg@ﬁ (Ea}wE r?g tshg%gl ce):vee ?ur{%ﬁ ons, O?ﬂgo pus ‘%uttt %n %Bﬁ ©
engagenent fiuid froer the eesepmint $H0; direaghethe valat fluyd pash St and ddescthi fled path §6kat er
detail bel ow, thereby reduci. he risk of sticks by the patient needl es
760. A sigﬁPﬂFﬁ&HFmﬁéﬁg?F?mﬁgﬂi%@t@Hﬂ%ﬁinent descri bed above includes the
ability to aehieve each of these functions in a single push button action.
Addi t i onal '[bz O£ Second HWHribe ¥R thd §8\Rih Emboilnede shdwie id@‘?gspf34,a39%ﬂ& I3guous
fluid conmuni cation path conprised of the reservoir subassenbly. 29 WO
2005/ 018703 !tematel ip2idg4nd 261 \@over§ionsl &n Retsedrin pdacewRhe staBiped omatal fldh spoeyi ce

700 i s properl osition syhstantial.ly as escrl.bed ,ab t he deyice 700
's activat od OISR, 4?@“? ¥ %@s‘?ﬁﬁ&l 28 Hepggh i3ﬂw:l[Pc}'llg§) 419 5%, ASPHBE OBLIS Thi s
slidabl e engags HaRhg A su¥Santfilly! cﬁ&%igﬂ6rozs%3eciie%ﬁai%oﬂéaeaﬂo%%retlie&s}v&a@% gnd 730.

As the incline 782 and retention handle 730 engage, the retention handle 730
is displ agethifoldbarm 128si tidditiopeldyir anmygnurhberBef] Valvé lassembybies 3§4,798h &l thosé ng

the spring /35.t0Q. pressuri he reservoiys . 710. Specifically, this s

ol eages. ¢ el iy BIoRET dpafRslodd e BF pisideg it PraeSBE e suEbat el e gt
f1exible fijomof4ds oR. LIHQAIBIRIDAS ¥ Bdhbindlbn ¥ RESMdnZinParddWring 8L bY Qdd iRIRE ent s
between the film 740 and the rigid portion 712. This activation step also
serves to ditkgs|emhwdimentpdescribed ghovsenbudeingwsai thel bengfi, ofr a5 activiathien ring for
pati ent need| mani fol d 745.whi ch,is_urged downward by the conpression of

t he outer dPW@Bﬁﬁ%Q%ﬁ%tm%ﬁ%%“@?i??B?PgﬁyﬁﬁUnber of springs as descri bed
above) and seating the patient needles 760. Finally, the activation step

al so ser veqoRO9)PERs.tIseandd o/ erefaf R Pryvidédio ddivatdeipphiopenét Jdouilich engages’
comuni cation path between the reservoir 710 and the patient needl es 760.

[0214] Spednfinediie| 532 ag hesingnp 15 tunerd svhicheserves 40 disersgasge teguop apsner 40 diom 47,
h | 1.y 750 ] | ast i ' d
e v, JBEBRIRI e e 5t MR BLRE e UM (e A Bl P00,

The val ve ahe ed¥bivpir 530 doatens RIFigh36,iadecsidi@siondd tRNPES bpenat 688 &t shboen, and
includes a large dianeter distal end having a_distal set of
which engages the incline 582 substantially as described above.

[0210] In a fifth embodiment of the device, shown in Figs. 37 through 41, a push-button
design 700 is shown wherein the activation and energizing of the device is also
accomplished in a single multi-function/step process. Figs. 37 through 41 are cross-
sectional views of the seventh embodiment of a patch-like injector or infusor system. Figs.
42 through 44 are cross-sectional views of the reservoir subassembly of the patch-like
injector or infusor system of Fig. 37. Figs. 45 through 47 are cross-sectional views of a
valve subassembly of the patch-like injector or infusor system of Fig. 37 in a closed and
open position, respectively, and Fig. 48 is a cross-sectional view of a two-shot patient
needle manifold subassembly of the patch-like injector or infusor system of Fig. 37. Figs.
49 through 53 are views of example assembly steps of the patch-like injector or infusor

system of Fig. 37.

[0211] In the fifth embodiment of the present invention, an infusion device 700 includes

an upper housing 705, reservoir 710, a Belleville spring retention handle 730, at least one
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radially projecting fins, or ribs 753, and a reduced di aneter proximl end
having a proxinmal set of detents 754. In use, the button 751 w |

event ual | hpd into an activated state by the nmovgrppéeefokie Push
button 78 Ogﬁ’?i%]%e set of detents 754 will be advanced from engljagerrent with
t he rubber stopper 752, which permts the drug to flow fromthe reservoir
710, past t t

signi ficant gﬁgg%p h?% t%r}gsfre%%h?rf;%ﬂ? 4 lﬂcﬁltlgg%ge ggaﬁﬁ%]?ugisgq E\%Qggne ity
to achi eve patdeh mlstoepedléwao Sdndgl Rwer hbusing 7700 ahd reservoikddtis el in gramed her
significant, benefit includes the use of a continuous tjgw d conpuni cation

pat h conpr 9@ 18 Figshd? thaeugh A4, and &Eﬁsgmdys an P'@er‘?}}'cuﬂl BRFATHT | lRavEas v
Fi 49
R o a0 T Bhnitn A B SXSERERAE ROHDMY BREGERRRA TS0 e ARANAIAY! CC

button 780 ’I:heeremrecpjaﬁed ﬁlahexemeluvles hhgml goetioro7 12 disposadpeppobivel shenfjlm 1740Fi g
50, the reservoir mani fold 745 (i cJudlng an optional needle caq 719)

i s prepar e§2RHIRE 6p°*“ ﬁf”&?e therebetyizen andplacing 1w bilud comyppmicatiop; yith the valye g
52, the u D{B@,E ‘i}ﬂﬁ?

770 as Shg\%ﬁgl ?3@95\1)195{5?%&128 g%%g%[f@qat%r %%(l)lé%q g‘%%e%ggdé)f%% each
enbodi nent 7désdescrited mbgreeter tdetailr kedew weoith réﬁereace tdERig of0IFi Gheddevade fuinther

i nfusi on device can_be co | d of arigid porti 152 of, Fi_g, .4)
used i n corfal¥RES YRV AFAM BT el o sh SRR TRD G THEMVabaRIBILY 790 i
(i.e., 151 Qbufiig \%}ée)er cﬁ%ﬁ‘flhlnalsl ?’Etera{hlrd dye, fFin'ﬁﬁ ﬁf‘ﬂn&'@{"e&é’iﬂt a@se?x{w%wnber

of substances bet n elther a second where efther
first or serovided ol avtivsteaind chipid thei roneohead)es m&etrltsb,eandl igidesquibed iand shawvn in
between a first, fil and the rigid portion. The rigid portion, or reservoir

base, can l%aé‘?frf]ﬁ RildElPYst  and serve as a hard portion of the reservoir
agai nst which the fl exi bI e filmcan be pressed. The rigid portion can
contain a qp2heJ AUth&aid RigsSEL tr tﬁe EmBBEifenP bP HedsieseAP Riventidie700
perineter of the rigid portion to allow for heat sealing the flexible film

or filmlidandetdnmstrugted do poovideon mmin lrnlm; rwqagab:he ceHtoontained smibstaige, indsion

hanb th bet t th h
Flloxi bl & fieHeantn aan pedsed b afaar n BRewiE medimon Co s toa ™ 4a e o0
surface, ongoRdesTRiBddRENdtiRNf Aéeelesop hecilSs 160- ;ﬁ'no:r td Y irirfg e, £ GAbeRecupddced
adjacent to the flexibl'e filmand used to apply a substantlally const ant

pressure t doaiatient] Wxiabladhésivensurfacel (not sbewn) dispaské ondbe tavuirthopsingtiep. Hd

con e <. L08 Fon R LGSR B GG B SIS g 0

apply a subgdtamt éfaht Yusty BN I8(E OBpdciitially, the slidable engagement of the push button
780 serves to release the Belleville spring 735, thereby pressurizing the contents of the
reservoir 710. The push button 780 engagement further serves to open a valve assembly
750, establishing a continuous fluid communication path between the reservoir 710
contents and the patient microneedles 760. Finally, the push button 780 engagement serves
to release a support member (not shown) from the patient needle manifold 745, allowing
the patient needles 760 to seat and completing device activation. In achieving the above
functions, the push button 780 engagement further serves to release a safety assembly
described in greater detail below, thereby reducing the risk of sticks by the patient needles
760. A significant benefit of the embodiment described above includes the ability to
achieve each of these functions in a single push button action. Additionally, another
significant benefit includes the use of a continuous fluid communication path comprised of

the reservoir subassembly.
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pressure to the flexible filmof the reservoir, conpressing the contents of
the reservoir between the flexible filmand the rigid portion, and forcing

t he cont e?bszof)sr/ﬁ%%he reservoir through one or nore fl%ﬁoﬁﬁzﬁ(ﬁ{%kf&a val ve

assenbly f Fig. 1) where desired. As noted ove e reservoir
can al so be nade up of two or nore flexible, non-distensible filns, wherein

the conten e containe etween the fjlns and .at |.east efll I S
at tached t IORRAT AeGEBP Bk Gnes G dreics 70DF BBEUY PoSoBh BsGalHY ame
pressuri zi gesctiBad iRt dBldevied 7@)@% dcBPREY BY Sldihp tﬂé%usﬁ'ﬁﬁ&&?%@m% RfAkdsOf
the reservoir subassenbly, the low rate” is automatically adjusted from an

i nitial hitfe device. t Bhipghdahle nngagemempbmts dovinclirieoi2r toMands thatretsntiondiatindleonal

details of t her, . di d
Sopii cat oAt 5 HHerianfive 282 ab sfreftich btdie a0 oifdts e et hagtionl 81506
2003, entjy ﬁ&éed Wehi b potifies sEduding the!Hevievivie RpMhE 735\N81dMah Ql‘i’e rfge7 BN r e

content of i ncor por at ed "herei n by ref ef ence. [ 0218 he Tl exible
film of therqsssmcvtbc rressvRis Jéor| Spemﬁcelly, i ateptrelegsesghe FB@levﬁJ)e spamgbBS5 made

f di st bl t t
other 1 m PLwIng b 4 R b Tog, AR 115y, 290 BF oF% riBir, TF e siiaitk 4% 1|
which can bgedsftohftnisRtwée@IRE Aidh 740hnd {he rigid pértieAoell TRiRtaclivatRn.steplBFENt
151 of Fig. 4) can be conprised of a first 31 WD 2005/018703

PCT/ US20045€2651 69 displicy ea syppsre froay beneath swaifpld zﬁ%nﬁelﬁ@mngatyerpaasntkmh to
t hose skille eart.to vi de n.attachnment m for,

rotar 1 ayeratip R 4SS aR isuReBL e s BV 5 PP T B Sl lerydy e
fol | oned byi1a (04t ﬁurhl%thf SPANEY asS@edchbedeaboNe) Hndl eesieiheqration! maadleByso
utilizing a netal -coated or netallized filmin conjunction with a rlg

portion, t Kenabs the @etivasiop steptalsessenies thepanetbe velyr ssembly A ovteblishinges
| hereasi ng . 8% HXA Eﬁh‘oh&ve%ﬁ‘ﬁle re% 'r\’cchr? ?.rH(} e%&”én?p esdlest jhai ned wit h' n.

For exanpl €, eservoir con he" primry
mat eri al s of contact in the reservoir of the enbodi nents descri bed above

i ncl ude | [0224] Sp@b‘&‘ﬁdﬂmIaIsYshbWhyiﬁtdiws%etlddaLDl%@s, Fllg@vwijemsam/wodhyexamel ene
(LDPE), cyclic olefin cop Ol%{i ﬁ 7) and Teflon. As described in greater
detai | bel @§embhe’ 3 inghides aplestic tutton 751 shidablnensaged WHEIT RFRDER SRPPET 6% Wat h

and ot ai i Ce i RCER AR BICAERRA, YL P AR et Elyeny TR0 AL ARG, 2

contents ofnd he dctisated Gtdte, pdrdfl REhdEy aplage didettd-dXid andhatinga &pgal saad e
bloconpatlblllty testing. [0219] The reservoir is further preferably able to
be stored falal {yhgrcp@célggr fipse PrsARY /53, frd @f reduced diameter proximal end having a

proximal set of detents 754. In use, the button 751 will eventually be pushed into an
activated state by the movement of the push button 780 and the set of detents 754 will be
advanced from engagement with the rubber stopper 752, which permits the drug to flow
from the reservoir 710, past the detents 754 and into the fluid path 713. As stated above, a
significant benefit to each embodiment described above includes the ability to achieve each
step in a single push button action. Additionally, another significant benefit includes the

use of a continuous fluid communication path comprised of the reservoir subassembly.

[0215] A series of assembly Figs. 49 through 53 show an example assembly process for
the above device. In Fig. 49, the lower housing 770, secured Belleville spring 730 a push
button 780 are prepared to receive the reservoir and upper housing. In Fig. 50, the
reservoir 710, manifold 745 (including an optional needle cap 719) is prepared to drop into
the lower housing 770 as shown in Fig. 51. In Fig. 52, the upper housing 705 is then

prepared to drop onto the lower housing 770 as shown in Fig. 53.
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the reservoir contents in applicable controlled environments w thout adverse
effect to the contents and is capable of applications in a variety of

envi ron tlons. Additionally, the barrier

corrponeg%g&g#osm@q eservoir do not permt the transpor?xggﬁg‘gghéll quid and
solid materials into or out of the contents at a rate greater than that

al | owabl e the de ed shelf. t he enbadi ) 0 abgve,
the reser @ﬁﬁ;‘f &R g%‘i‘&‘eehgfé?ﬁf‘ge f‘b%’é?r ﬁ{f Y ey (hﬁgqgééﬁf}{]é% ?ltbgl

t enper at ur g {08 vide caarmrc% PRéEHYa l?igldt porticdi €€ A5 288 Fig. 4RpAAGARoMBNGioR
shelf life of two or nore ears [ 022 In addition to satisfying 'stability

requi r emenwith onher menvmdlst@anblﬁhmtﬂ@m’olﬁaﬁbnﬁr@ e.,dpécaFip ) byrch ae owtallized| y
passi hg any, nunb | eak tests

it oa w TR GRY 2R cRBATARY BYBhe oL P RERGS e AT T OGP 1 s

resul ting wiae&r&thaethe@ieéﬂogué@huqnmq& alsh PosiBsRIdVAYalnst 1he lrisGke potiBh BraReveen
headspace and adaptability as described in greater detail below [0221] The

reservoir pdirg ﬁéMbthQMQredTm figid nomtlcfn, I0r resgrvodaga sen bb@denS®erat er
det ai | elo ev atin reservoir. havi ng only
2°s ght  oRt e o P Bonh oG FRBSPGReRinRn Bt fbtiblelfm oot an
excess wasiRe Wigfdhdiiéharl EediN Qi disheddub&entrd]l §ictibA 8Ad a lflingél Prdvied aohethehape
of the reservorr can be configured to adapt to the type of = energi zi n‘%

€ 32

nmechani sm berdueterofthe rigidipettionrto BHpwefor heas seglingrihe rﬂambingﬁhmyorrfdrm@ to

WO 200510187 3 PCTI US 04/02 109 di anet.er an e n5|

A 1 ol 1 Recior, S e & ¢ Rtep e HEOE o SO Ao RT3 Jpgst one
mnimzes aay & the%hahtblablceﬁlpmésha Mexitge filhl @6 ae3&4sY Ohé . walhef UsEe cRimer
flexible reservoir is also very beneficial when the device is subjected to

ext er nal p?@ﬁBIEﬁeé agigid pwrfgser eneutranerg Belleyidla springsi (b o, éé(hOf Bigel 4} ean balecgded

nuer nal T EREIAPLL o SRENICRm o HER 10 GB36 o RS REBARSSENAI oERANdS

and contrac contents, ere I Ng 0ssl| S due to

expansi on ﬁeﬂblécfﬂhf,aﬁdpﬁﬂsuﬁ'ﬂéﬂ&&eseﬁﬁﬂﬁéﬂam\&faﬁlwﬂﬂﬁﬂsfeature of the
reservoir includes the abi lity to permit automated particulate inspection
at the ting_of fill, or a . user_at the tine of use. One or nore_ reservoir

barriers, LQ%"]aghﬁ r?eellﬁvlé,lp $PERS: tWhish cambe %thﬁbpmaieéfha&mgraamar alewerd@sear
| ast i hi
phast L., Bk in MURP aBU) o T RESARIPLoS SUBAA R LRt ¢ 1

cyclic ol ebressw@mlthﬁrﬂéxlblbaﬁlm of tl@éwersa@b&r bmﬁrebain@tl@mcdmans pétkd esserroit

clarity, |ow extractabl es and bi oconpati bili té@rw th the substance contai ned
in the resbetwsen theflpxihle film nd |tb%1ﬂgk51rf§m?'héﬂ‘i1 enghg contents, frem the reservoir

through one or more flow paths via a valve assembly (i.e., 120 of Fig. 1) where desired.
As noted above, the reservoir can also be made up of two or more flexible, non-distensible
films, wherein the contents can be contained between the films and at least one film is
attached to the rigid portion to provide a rigid base for compressing and pressurizing the
contents of the reservoir. In yet another embodiment of the reservoir subassembly, the
flow rate is automatically adjusted from an initial high rate to one or more stepped-down
lower flow rates. Additional details of an adjusting flow rate are further discussed in a U.S.
patent application of Jim Fentress et al., Serial No. 10/396,719, filed March 26, 2003,
entitled “Multi-Stage Fluid Delivery Device And Method”, the entire content of which is

incorporated herein by reference.

[0218] The flexible film of the reservoir subassembly (i.e., element 151 of Fig. 4) can be
made of non-distensible materials or laminates, such as metal-coated films or other similar
substances. For example, one possible flexible laminate film which can be used in the

reservoir of the first embodiment (i.e., element 151 of Fig. 4) can be comprised of a first
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m nimal features which could possibly obstruct inspection (i.e. rotation
duri ng I nspection is permtted). [0223] A fluid path between the reservoir

(i.e., 5@,0%?;(;187034) and the patient mcroneedles (i. ‘?rcr(ﬂs%mmg bg r1) in

the enbodi men escri bed above is constructed of materials sim
I dentical to those described above for the reservoir, and that satlsfy

numer ous bi co ati ility an tora tests. For exa shown i n Table
| bel ow, Wreése“cﬂalﬁéﬁﬁmrﬁagfauere%* knqui tp fhose 3 ﬂfﬁfl.lmey%mwé% of
contact inyf Q@ac ﬁf eré'cfl?xﬂgm &h% &mo%mem& r 'w}ﬁw@@chbgeﬁagase& Qﬁ%ﬁ%‘aﬁi

pol yet hyl ene, Ic olefin copolyner and “Teflon, and can also 1 nclude a

transpar emharactemncqo land folh)we'ﬂl‘lg' qofotmﬂnrlgxymmpna(tcbobéxtlmo poblyester <|>Imytl¢re By
voi.r and he m.croneedl es o

fl th t
ot ent | neWiERE Fptatcnten o uRligel I i, FERECRE PP TEaRTaey G BB N or
stai nl ess ghg é{les Jﬁﬁxbﬁes]erﬁﬁﬁ Qre?ﬁwn&e%&‘?ﬁdr@dsu%eiﬁﬁ%hﬁﬁbﬁmg%é’ alelviene.

cyclic olefi n copol yner and/o efl on Reséervoir . tal -coated film
such as pibk gentbyts eomtainad withiunforpahypkt whereamdsarvoincomdentuinelhdes indwdinj thal tie

| , 33 WD 2005/ 018703 PCT/ US2004/ 0261 h th t th
ot oduct  ATITITIPRE of GEMSY BAaLBRETVER AN BPEodmens i dpRv A isinad® | "
Pat ent. Nl 1480ichlyh bRy AN OerRGIpE B gIATL DR b ofElh ] ont

Needl e Stainl ess st eel Specifically, the patieént need
of Fig. 1)capalyns (CO6tanddie8dnofAs d@Bmhqdelsgregteedbtallémww,Hbe pamaematmadell e

fol d 140 o truct ed t hyl
Tedi cal o AP the retagioine, A6R pet ol R R ien Bt B IR Pl R feoR Cebe
contents oxfnealbﬁ 8GR, DUKBRIRY deddaSuch FAtdiPald WhidN HeaRRtenBEd Edntact
testing. [0225] As shown in each enbodi nent above, a disk or Belleville

spring (i.with thgoconfenty gf tha )resezvain pireferabilyi passhES QI eh0-9%% ahdrothgrpapplisgplan
essenti al |l¥ even (ﬁn% ?nt force to the reservoir
10 tibility testi

compd
[0219] The reservoir is further preferably able to be stored for the prescribed shelf life of
the reservoir contents in applicable controlled environments without adverse effect to the
contents and is capable of applications in a variety of environmental conditions.
Additionally, the barrier provided by the components of the reservoir do not permit the
transport of gas, liquid and solid materials into or out of the contents at a rate greater than
that allowable to meet the desired shelf life. In the embodiments shown above, the
reservoir materials are capable of being stored and operated in a temperature range of

approximately 34 to 120 degrees F, and can have a shelf life of two or more years.

[0220] In addition to satisfying stability requirements, the reservoir can further ensure
operation by successfully passing any number of leak tests, such as holding a 30 psi sample
for 20 minutes without leaking. Additional filling, storage and delivery benefits resulting
from the configuration of the reservoir include minimized headspace and adaptability as

described in greater detail below.

[0221] The reservoir is preferably evacuated prior to filling, as described in greater detail
below. By evacuaﬁng the reservoir prior to ﬁlling, and having only a slight depression in
the hard floor of the rigid portion, headspace and excess waste within the reservoir can be
minimized. In addition, the shape of the reservoir can be configured to adapt to the type of

energizing mechanism used, e.g.,, a disk or Belleville spring having any number of
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to force the contents fromthe reservoir, and is hereinafter sonetines
referred to as a constant force spring. The constant force spring is used
to store t, when rel eased by device energizi Lzes the
reservoir &Q%{?’ﬁéﬁa?m of use. The Belleville spring is gggflga'iﬁﬁ’%g&wexed
state by a retention disk, or handle (i.e., 135 in Fig. 1), that is

posi tioned I da¥ly OsiriPdd QBchdtBOAES t he
Bel | evi | | edig%lﬁetrrlgﬁ? gégéﬂ}g}%ﬂ% $ Ar‘%ﬂl%ut ?,l rf'é’%gt resg on tﬁ b]fel Fsm (|un(ﬂlrﬁl%151
of Fig. 4)fibingtheimessrangiair or babbles mmlmthegﬁueﬂ/mservouorrﬂbmeme safduﬂemgle
storage. The reialnlng dis suffici id.to relst S t ensi on
Sna. dot or nESHBR A RINONGH BeteBeR athen B clebi, Rabi i T SioRE PTORIE M nen
the retent jgihefling vabiafitils, Shidl &% 1Bd EJ‘ﬁlcR%EécﬁMx'téduﬁ I%wrmgprés&\ﬁeg‘.l nosich of
the spring drop, and in doing so, exert a force on the fifmlid of the
reservoir. C$h,ethsd@sauhié redeevoiBekpands lahé coprdaty with the aqopteditsatizauebyapreverting
circunference. of the reservoir Be eV| |l e spring can be configured to
pr ef er abl yPOSSBIG léagfﬁeég%]l’@swntaﬂaﬁo?tf’f’é’ iPRfIPSFoi r of fromabout | to 50
psi, and nore preferably fromabout 2 to about 25 psi, and nost preferably
from abouL 422] Yethabther Yeddsre df0the REdrasiein@hddieihe VAiNtyOfo pétthil SotBmyRHN
contents. For sub- cutaneous injection or infusion, a range of about 2 to 5
psi may bepatitdlatei inspectian et tlseﬂlme\nflﬂlb ox iyl dgserast the timez @ uSﬁet@@emrab@m
1.15 to 1.50 in ref erab| 1. 'nh and f

"ol ude o EORYRE RO, ALeR de v g Aeaford e e aded SGaTyaRehe ottt
2005/ 0187 O0ghaleehl, WAEOR 4116w 6 1P ectidh28f the FduBstandeScdritdife Withth tHel ﬂé§ér('ﬁ¥ € The
exanpl es of various versions of a Belleville sprin fol |l ower 800(a) through
800(c) whi &rhm@awnba@lnarb@laﬁgédmwnahs}@cpraferamywiltwc ¢ pelefiay fonodymerp thahgis 802

800 i pr ooy P ar St PRSP ARRKT pad RS oo B Mbes ld L RENBIY FRE"S'

Bel I evi | | etiepsubegn&D 2onthinad €h sthbatwewdir. a Ih| sk chpplichtionk,athe drep@soit iingludes. €.

is released by a retentjon nenber), the spring 802 exerts a substantially
constant f BrigiEa, franres,high §9mld@e$ﬁéw oh@msémsp 1op §1.6- Eation @eying IpEREREQN Bhan
directly UB%P“ flexible film(i.e., 151 of Fig. 4) of the reservoir. The
foll oner 8 Inturn applies a nore evenly distributed force to the
reservoir film804. [0228] For exanple, as shown in Figure pairs 55 and 56,
57 and 58, [G223p%A efndd 6fhth bdtwedn ithd uederatie (aef | iS0edf affid. 43| aakehe Batitevil | e

300(c) conFBIANGES (Ghadll oF el ringht cRESORFBY CREriPed Boveds (co%mew‘y’l(o%nﬁnd
i gs. 56, DBaay wgaE B IGRHTE b e Bomiiel aoly for B hErelRIE I an s OB oy
800( b) andnumerous biocompatibility and storage tests. For example, as shown in Table 1 below

where a device content includes insulin, the primary materials of contact in the reservoir of

the embodiments include linear, low-density polyethylene, cyclic olefin copolymer and

Teflon, and can also include a transparent, clear plastic. The primary materials of contact

in the remaining flow path between the reservoir and the microneedles of the patient needle

manifold include polyethylene, medical grade acrylic, and/or stainless steel.

Table 1
Path Component Material
Reservoir Polyethylene, cyclic olefin copolymer
and/or Teflon
Reservoir Film Metal-coated film, such as
polyethylene, aluminum, polyester
and/or nylon with a chemical tie layer,
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800(c) tightly against the rigid reservoir wall 806(a), 806(b), and 806(c)
respectively, mnimzing dead space |osses. An overnolded Belleville
spri ng, din greater detail belowwith refe b 4185 -
t hr oug g’goqg%ﬁﬁ{gjﬁgo be provided to further mnimze sggﬁﬁﬁésog/ggl 0229]
Each enbodl ment described above also contains at |east one patient needle,

or mcroneedle (e, AT of Fr g 1), [0, T80 h@tiéﬁc ggg{eaa dodgth as the
three m croneedl ¢s. Each m croneedl| e |§8ref§l%§aa
q

adty ?ed ’{Nge or
smal l er, such as|34 gauge, and is anch ‘#M %d% %ﬁ nee e mani fol d
(i.e., 140 of Fig. 1) V\/nich can be pl aged"TASS e Catlon M th the
reservoir. The mpterone whenr—eret+than—ene—s—-nelud +he devi ce,
can al so be of di P%?qtﬁﬁfci‘@ﬁ\é gordor gdB@E'gthy eaaBQZ H}f?fcé S‘fadﬁoth
differing |engths and gauges, and can} a&mliéi n one or nore ports allong a
body |l ength, prefflerably |located near the tip of the needle or neat the tip
bevel if the needPetieniNessle. [ 0230] | n|Biwénlesstsiegl nents descri bed above, the
use of nultiple 34_gauge needles to deéliver the reservoir content$ is
practical as the infusion occurs over a |longer period than typically
associated wth an imedi ate syringe injection requiring a nuch | arger

| a, le..ln the discl di dl be
oed i cHORAHcsPgioally. M. Dt Reie o 'lgﬁb@ﬁm%um SO & "t he
embodi rrentﬁalﬁlemeabwme%hmeeuﬁtmdﬁn i.e. m4@rm§diFf§mp$e beiswagad brand 4

mmin length (i.e., 2 nm, and the 35 WO 005/ 01870 CT/ US2004/ 026109
arrangene molmh)tlﬁ@s@dﬁmmehcal rgastel asyliva Bugle miaterials Whemin extenslgd contaetrwidh r ay

and can inglud any.. nunber eC|f|c

app! | cat i o ey BY e Bloi e RREYPBs 150 a6 e biieomba PR SRETE ene need e
mani fold. In the patient needle manifold of each enbodi nent described above
(i.e., 140225} 8s sHown 8i eacRafibo@ingent hbova, aﬁﬁmmeﬂa\hlleﬁprﬁkﬁé@c QB0 bEBiE.
channel |s provided to each patient needl e. The manifold may sinply have a
single path iswchded gt theweeicesdor apnlying aaeessntially ey, sonsianiforae i theyeservair uj d
pat hs or g n eagh. e Y, at hs or
channel s Ctga@pcgut?l{: C%H eln& ﬁgﬁsgl%;ge ? ‘gu’ &% ‘Sa eﬁgib gfrta-t ﬁo@’ie@%ﬁ re{em? ztgtér%a%/el

t her eby af&oﬂahnmrd‘elspndg mhemfa@sfoawspmg%uaﬂ téletore/&eygy thagl wheh irdleasad a
flow restrictor. The channels or gat hs wthin the patient_needl e nanifold

can range trmdwq;tqmrgﬂ@pg IPressurizes the gserveir of thecdan of Hee-  ThoRelgyille spamedn,
wher e chanyy 8& Ba‘éﬂ ﬂ&&g S?Jt§8§x9ét8ﬁwny QF%&%@@B%BQ VR qggh%agéogl%lﬁ{égl L he

preferably are cons ruc o 'm’nimze
mani f ol d. the center of a plurality of spring fingers. In doing so, the Belleville spring is prevented

v

from putting stress on the film (i.e., 151 of Fig. 4) of the reservoir or any remaining device
components during storage. The retaining disk is sufficiently rigid to resist spring tension

and deformation, and should not fail under normal tensile load.

[0226] When the retention disk is pulled free of the Belleville spring, the fingers of the
spring drop, and in doing so, exert a force on the film lid of the reservoir. The edge of the
Belleville spring is trapped about an outer circumference of the reservoir. The Belleville
spring can be configured to preferably create a pressure within the reservoir of from about
1 to 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. The
Belleville spring can be sized between about 1.15 to 1.50 inches in diameter, preferably

1.26 inches, and further include a spring follower to allow for a full 600 ul delivery.
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[ 0232] The devices descri bed above are suitable for use in adm nistering
vari ous substances i ncl udi ng nedi cati ons and phar rraceuti cal agents, to a
patient, ul arly to a human patient. As used
phar maceut | ga agg')e%t i ncl udes a substance having bi ol ogi Cﬁ{s@cg)é}t%lz%ostt t hat
can be delivered through the body nmenbranes and surfaces, and parti cuI arly
t he skin. @ﬁiﬂ: g]g%hl ugte, A0t LCS,
antiviral " age %Sanaﬁge §0 lgHaltlﬁlzﬁsttghet I %1% Béﬁ%@%Vggmgnt i a?%]?térv?h stcp?ﬁg
ant i depr esfodintver 8&0(13) thrett@nﬁ@ﬁ(s) whivht ¢ani ¢ath ammbd)rily assgnemtnsn veirtt arBxblplidist i c
agents, vaccijne %3 glg)el % (g DNA vac neé, the | j ke. er subst ance
that can b¥TdéI309dR & FrbemERiTEFsy _tla R e dgh aﬁ‘ét’f‘?‘&ﬁt‘eft‘ ude
human grovgdy tag,tm&@d adj Attt {oth BEAL IO S bl 88 R thABORAS R %ﬁ'ﬁ?%@ﬁ-
The proteins and pepti ées can %e nat ur rl octurring, synthesized o
r econbi nantravels iatwderc e dexddahd retaxad lpysitiom é.«les/rel@sehhy bactesoch membet)] the
t herapy, as durj intradermal infusipon of dendritic cells. Still. other
subst ances

b SR P e SRSl e L DR YPSAES CoplaEPrians et ST
present | NYGNLhg: hah dt}ectget}%;t @d kR GRE (BE.0UP1 6PRR. S ioRShfeserdbivldThe
vaccines and the |ike used in the prevention, diagnosis, alleviation,
t r eat nent , foblower 80kindfirmdippties@movd ¢ventyhdistdbutgd forne toutie nggeAloptfadmi804.
anti-trypsin, Anti-Angiogenesis agents, Antisense, butorphanol, Calcitonin

oo A S0 e D o i S TR 0% R Bt .t e

opi oi d pep%vh{iﬁsllluﬁpdt@%r H@iedgﬁrm/\fréleisé@t%n%vmgrsphh 08112' ﬁ&dltrbrﬂrt@spe@ﬂ@él?%e
Follicle stimulating hornone, G CSF, G ucagon, rani setron,” G owth
en@ft

hor mone anexaami¢ Sglowerng10(a); BP (oY mwoﬁrﬁmﬁ?@nrt@ Iae,ShSIP he nM;eWQB’ vl h

rudin angel SCetBh a8 SFe b Thren vaip DBt B 0s is Mg %Sﬁﬁwapi .

and anal og, Flgélssd 158-dnid6D, PlcOBEevii B §iting, 802NoRdck &hO iSllowdié 80H(EY l@OOfb) and
Leut eni zi ng@(or nmone, Leuteni zi ng hor none rel easi ng hornone and ana

nol ecul ar ghtlghfépagamst e rRSSTSI wllamﬁﬂ@, Gnazeneﬁipﬁvb rremecm@ly,

ant i bodi es Narcot anal gesi CSpn cotl t an ry
Sgents. o BGRB8 SO0 antvehoE BPORAT SR ARt SR FE!

Par at hyr 0| d’etﬁh@W vt aereftnsd 3o Fify. OXY @ﬁba@ﬁw 3 anmnbétpsow&’écpsa daftlpdi ns,
Reconbi nant sol ubl e receptors, scopol am ne, Serotonin agonists and

ant agoni st Binigjizegughtasses. Ter but aline, Thronbolytics, Tissue plasm nogen
activators, TNF--, and TNF--antagoni st, the vaccines, with or wthout

carriers/ aﬂ%%?@ﬂg?ch %ﬁ%b&meﬂg dpgcﬂegty la@(f\}ei &iSo Maﬁlp Gl ?e%gy&llec pﬁﬂ:&tt gg&ﬁe, or

(1 ncl uding
microneedle (i.e., 141 of Fig. 1), but may contain several, such as the three microneedles.

Each microneedle is preferably at least 31 gauge or smaller, such as 34 gauge, and is
anchored within a patient needle manifold (i.e., 140 of Fig. 1) which can be placed in fluid
communication with the reservoir. The microneedles, when more than one is included in
the device, can also be of differing lengths, or gauges, or a combination of both differing
lengths and gauges, 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.

[0230] In the embodiments described above, the use of multiple 34 gauge needles to
deliver the reservoir contents is practical as the infusion occurs over a longer period than
typically associated with an immediate syringe injection requiring a much larger cannula,
or needle. In the disclosed embodiments, any microneedles can be used which target either
an infradermal or subcutaneous space, however, the embodiments shown above include

intradermal microneedles of between 1 and 4 mm in length (i.e., 2 mm), and the
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limted to subunit protein, peptide and pol ysacchari de, polysaccharide

conj ugates, toxoids, genetic based vaccines, |ive attenuated, reassortant,
i nactivated, whole cells, viral and bacterial vectors) in connection wth,
addi cti owp 2a05/018706i S, chol era, cocai ne addiction, di plrdrarsze4/zeanus, HI B,
Lyne di sease, neni ngococcus, neasles, munps, rubella, varicella, yellow
fever, Respiratory syncytial virus, tick borne japanese encephalitis,
pneundcocetafgentdnt ©P tHeeo patichit nesddéradadl, bei infal linemzer, ndndipedri driay, andednuidcinge
hepatitis A, B, Cand,_  E otitis nedia, .[abi ?,s, .polio, HV, parainfluenza,

r ot avi rusa,nyE'B@fDéﬁ of nsgdles 94 feguire the SE‘Fﬂ”é“r@Rﬂ 15314 n- t ypeabl e haenophi | us,
noraxel la catarrhalis, human papilloma virus, tuberculosis including BCG

onorrho t rast I ar,i o [ ei
g gg?nagﬂe’p%?at%%hﬁé&ﬁwhﬁ SoaltonBR iRl Fhtiefir E![%Jd'le mahlf8hae 'Iﬁr?ﬁels*)atlént

Pyl ori, abet es, cancer, herpes sinplex, human papiltona and
t he |i ke meedie manifoki cfreaels embadimgnndpsafibedabovh@.endid0 of Fien jpe ldastomesluich as

agents for the., comon cold,, Anti-addiction, anti-aller anti-enefics,
AL - obeEPRYTFIPE Feb 6 Bk el R POVIHER 10 RO PRUSHE PR c o he FERNb | s,
anorexi Csma)aﬁH[pZ)F hi¥Nd bis3ie phth 18R ihére ARGt SheediRE! 6r0191§¥ B Sage ﬁlmle

anti - depressan anti di abetic agents, antihistamnes, anti-inflanmtory
agent s, dhtid paths ar clenpele peuthig ntentsanteaciondedie wpatatedys Thesepathson dasrels

ant i nauseant g, ., anti neopl asti cs, td parki nsoni smdrygs, antipruritjcs,

ant i peyc Bt Blrthed sompgisc e ogucis path dot e canignis o ateloHecehd kst b st s,
vasodi | atpéurel AR YHeS QFIRNGED! and QERIRREY a IREEIsR6R! TREEh&RIRPE@pathdoNe
stinulating agents, central nérvous system stimulants, hornones, hypnotics,

i nmunos uppitlas shevpatientmesdleemanifcld san sangp ar asgthpdeptio kyd cenfiguration depending

par asynpat hom netr.i cs rost agl andi ns roteins epti ol ti des and
brhor Rt App P Bevn i FEHIE Ptk Ae P Caf PhysBt Sl Ep SRR ndon and
tranqui | iprefefabBN6l02 MRhOinddire 8oRE LIS tSMHimpge deu@%e withith@ r@dnfdId.
hypersensitivity agents as described in U S. 37 2005/ 018703

PCTI US2004/ 026109 Patent No. 6,569, 143, entitled "Mthod of Intradermally
| nj ect i ndO2R2t e dgvices idescaibeil r dbove oaie evitable {oi wie i adupristesng various

ol 1 vor ed ke gpHute R ERE AP RE fnt 3o Gt Pl B RC o

can be sabechfthr pight. NAs Wsed Rered) Al phairhdte@icah Ag@ittih@edesd subdahéIRdvisg
conposition capable of eliciti ngf an i nmmune response agai nst a human

pat hogen, biolpaicalhacsiity dbat eon hendaliyeredcthroysh dbe bpdhmembrenes\aad surfeersHangd | |

(such = 1Pl 960 Shpu eGP m R SR SRS R 5,0

or HSV2, spyhtemeddelics) dies(Hehits, (@dpexitsraniar{taitich, aftidepressants, antihistamines,
anti-inflammatory agents, antineoplastic agents, vaccines, including DNA vaccines, and
the like. Other 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. Still other substances which can be delivered in accordance
with the method of the present invention can be selected from the group consisting of
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-Angiogenesis agents,
Antisense, butorphanol, Calcitonin and analogs, Ceredase, COX-I inhibitors,
dermatological agents, dihydroergotamine, Dopamine agonists and antagonists,
Enkephalins and other opioid peptides, Epidermal growth factors, Erythropoietin and
analogs, Follicle stimulating hormone, G-CSF, Glucagon, GM-CSF, granisetron, Growth

hormone and analogs (including growth hormone releasing hormone), Growth hormone
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gB or derivatives thereof), Rotavirus (including |ive-attenuated viruses),
Epstein Barr virus (such as gp350 or derivatives thereof), Varicella Zoster

Virus (V. gpl, Il and 1E63) or froma hepati t ' h as
hepatiti ygz@i%ﬁ)ﬂssﬁ for exanple Hepatitis B Surface ant %SZ/%&%@H@@%% vative

thereof), hepatitis A virus (HAV), hepatitis C virus and hepatitis E virus,
or from ot L sal 0 : oYl es; ' r :
Syncyti s Sertid HOBMRCHRT irge WA MR NLIE Aok BRI Pl

par ai nf | ueinzalindtropin amiasdrakogy) r insylin-likeTpgrowitit uactdrsimentepfenins) olferMekinses
(HPV for exanpl.e, HPgG, 11, 16, 18), flavivi rLises (e. g Yel | ow Fever Virus,
Dengue Vi rBE‘}te‘f'FF’é‘E- BWeen%@Bﬁé?lPISi ORAqngs %H&né’@é’n Elc%’!gh&f“i‘lt’g% WYUS)
or | T uenAR1othlal Suei ¢ Hefarid, Y- OSE. | REGLILY AL, WilddZolaP Mdnob Bhbi SfieBaiks," US:
grown in eggs or cefl's,” ‘or wHol e virosones or purified or

r econmbi nanNamoat einakgesitt)enieatine, NahstamidAantiNR{laiatory ddeptspiOdigosaccimarides,

conbi nations_ thereof), or derjved from bacterial pathogens such as |,

Nei sseria SPRnS§tFAm, ué@rﬁé‘wlgghﬁ%‘}%e&“%nép .gsneﬁff*ﬁ@ml@i SOWOG‘F ARG
capsul ar p ri j - i n=Dbi.ndi .

prot eins, P%%égd?ga?g@r ?xﬁggﬁlﬁ\ﬁ?nl;@gﬂﬁgltg@ lﬁiﬁ%l%%%magéltﬁggpﬁeg&émgm S%Sg%leusle’(for
exanpl e M Pemtanimsagonists ragnantagoniktsy efifdenBHA Perbutehisg, Threpobhdyicdspi Tisaei ds) ,
S. agal actige,.S. nmutans; H creyi; raxel | a .1 ncl udi M .

cat arr hal | BISBInSgeR Ao, e it | ENEarlpsanats 28 mapciies il o hifhotng

| ow nol ?Cubﬁrﬁe&@dﬁ%nﬁghﬁddﬂﬁ% PRsbHy¢asd Asd ;thBap Qe edifesP Pinc Bk UlitNgot B
pertussis (for exanple pertactin, pertussis toxin or derivativesthereof,

fi | ament eolimited éoragfyyiniitprotein, peptisieyand tpelysgasharids, ppiysanchaide cojugates dproitlsissi s

and B. bronchi.septica; .M/cobacteri spp., .includj.n ber cul asiis (,f or

oo o EoRenstie bt Jnociadh W8 huakl, SRRstysgts mafliPiled) wholegefis REdanfy

par at uber cghQ&ria3 \.Mcto?@eer%bhl%c'tioﬂremtl?,n@ddiéioilf)thhriitiﬂ,c khwlbﬂa? cocaift QUaRRGN,| a |
|

Escherichia spp, including enterotoxic E. co (for exanple colonization
factors, hdiphtheriabitétanusoxiliB,oLytwr idissadey eneningacoodus, reeasiest abimpy, oxiballgr

derivati t her eof t . ic E. colj t thogeni ¢ E. col i
(7or *exarmpreibgdetion st dOBPEHAR0 ety bt F 8008 0GR el o o
derivativepnddn@sc8edus, stre t&bé@si@ﬁhoih{‘iﬁhU@Hz_B,QheF‘atiﬁJ} hcPiding h&JatifX ATB! € and

cholera toxin or derivatives théreof) ; Shigella spp, including 8 sonnei,
S. dysent eFi attis g1edid, |raliasrpolio, YHVs ipatainfiigpza, iratavings, rigpsiein dare Voval EMVGa

Capy| obactarrut APy T mordenE G Pob e Pabiioma wivsing
i nvasi ns) aibercloskOlihcluding MBUE, | @ofdthoeh,NGhtheiaN JatBeroschMdtbsis SmaRABAIBLEEE, S.
chol eraesuis, S. enteritidis; Listeria spp., including L. nonocytogenes;
Hel i cobact édzhsppers, H. Pylori, salmonella, diabetes, cancer, herpes simplex, human papilloma and
the like other substances including 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, anorexics, antiarthritics, antiasthmatic agents,
anticonvulsants, anti-depressants, antidiabetic agents, antihistamines, anti-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 diagnostics such as tuberculin and other hypersensitivity agents as described in U.S.
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including H pylori (for exanple urease, catal ase, vacuol ating toxin);

Pseudononas spp, including P. aerugi nosa; Staphylococcus spp., including S.
aur eus, S%P%%s?lﬁmhdi s ; Enterococcus spp., including I;CTF@S%@%OE&” E.
faeci um ostridiumspp., including C. tetani (for exanple tetanus toxin

and derivative thereof), C botulinum (for exanple Botulinum toxin and

derivativ g of dif £k ci & r %F‘ﬁg 1 di Lo B and
derivati vgpsét‘%"ﬁe“?0206¥=§69:c“ﬁa8{‘ﬁf‘q‘eus I\gf)t;‘)‘g&) 0|fnc u ﬁangGS%E# g I‘Sgg.lg téﬁ)%’% dﬁhé\%@%ﬁl e
bot ul i num ¢oaxdni of whithdeéxpredsiyviasorpbateddfejein bicestymabact eri um spp., i ncl udi ng
C. diphtheriae (for exanple diphtheria toxin and derivatives thereof) ;

Borrelia spp...dncluding B, Burgdorferi (for xanpl e, GspA,. . GspC, DbpA,
DbpB), B. @f%%li v agqing farmaasioas @glpf,&, caeé)ﬁéehmﬁﬁ,m PEfsEyance pithyhs system @pd
exanple GCs .”EE"P‘ s b I of MG . '
DbpA, Dpr?‘éhg&E@rer@? sl%tﬁl rF?nccﬁllﬁg e?g%?{ea?ﬁi‘:‘lr g%l %“‘E eqhﬁgé@\%ﬁﬁ%&t of
t he Hunmanarfigamidlcompbsitiofbapabtehsfadiciting ahi inlnaineesponppagainst b hdinag pRhogen,
rickettsia ;. Chlamydia spp., including, C Trachqomatis (for exanple MOWP,
hepar i n- bi WHiChGnpes: & andigenie compesitiemiserived Fomek LYy zﬁ%@ﬁ}aw&‘:&a&nlaﬂm ndi ng
pr ot ei ns), ' s ' | ' | :

T eponens S0P Hulftlrmes CRAQSEIST) 3 1o 4G HeH s thelcBl G LRRARR Farly
pr ot ei ns) , proteimauthias 8CR27 fromIBUY eeHE¥ 2| @gomegalakanisEMV {expm Hhanag i(duel asuch
as Pl asnodi i ' m ; Toxopl asma L.ncluding T.

m .spp.., including P, Falcipar spp. .
gondi gfogél Qéggb‘f"é“@ﬂé?,eog_sﬁ; | y;a@ga%lﬁ% lé?rﬁ\_é%falagespYI{uS?sacflﬁ&ﬁlmBarE.wms
i stol yticg; odi . r Vi S :
i ncl udi ng %uc cr ugﬁﬂe&gﬁﬁf’?lg‘%pﬁ, e|B§’CI [‘}‘&{5@%% %S&ﬁra\r{r%ﬁlg; L’egﬁajéni 1’51[136? d
i ncl udi ngI IEd6_3Draj ﬁloi_m Phepatitis Wi sucﬁpqs. hepatted Bdimg (for e;@argpleimesganfrs BSwfmeaas
spp., includin ...vagi nalis;_Schi sostona spp. ncl udi ng. S. nsoni,_ or
derived f r?ﬂﬂgﬁ’g&’éf‘ dgﬂ&fﬂwgéhereﬁ%ﬁmaﬂ% VIrys r(ﬁplAt}@i’ hﬁf’a&tls é-? g‘i‘%‘aﬂg‘;ahepams E

Crypt ococc [ ' ; g '
bl 1 cat | og Ko e o TR o e e TR PR RoviERRE M pha Gl Ko RS

entire confRIN, soth ahF ahd iGpresgimsesrsdeyivatmnes tipreat), grrdinflwinaa birus, efcaslenvieus,

[ 0234] These al so include other prefe speci f | I ge r-M. .

{ Uber cul ooFaTPe 3irus diap Rep R TRABe TG forpermalsciiP T B 43, ¢4 guivirysey,
M, MBL, @lTe2vensw Beve¥Ovi | 5’,%@%&%&%&8@ W&@Qgﬁ{eog&%gﬂalitm%s, Fhje&sk NS

for M tubercul osis also include sion proteins and variants thereof where

at | east tRBogeppalaisévials) pr ifluerzapatusepoliedos oofinavtivatebeirey spldiisfleenea fimssd
into a larger .protein. . Preferred f{usions include Ral2- TbH9- Ra35, ; :
22 Dpy. mm iBsoEs i MRS cSls, 8F wheRuRhroshReS A i e o PORPro s
DPV- M - 'V@ﬁlefeﬁf%gh ag-l?bg,'NP, NA, or M proteins, or combinations thereof), or derived from

bacterial pathogens such as Neisseria spp, including N. gonorrhea and N. meningitidis (for

example capsular polysaccharides and conjugates thereof, transferrin-binding proteins,
lactoferrin binding proteins, PilC, adhesins) ; S. pyogenes (for example M proteins or
fragments thereof, C5A protease, lipoteichoic acids), S. agalactiae, S. mutans; H. ducreyi;
Moraxella spp, including M catarrhalis, also known as Branhamella catarrhalis (for
eXample high and low molecular weight adhesins and invasins); Bordetella spp, including
B. pertussis (for example pertactin, pertussis toxin or derivatives thereof, filamenteous
hemagglutinin, adenylate 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 example
colonization factors, heat- labile toxin or derivatives thereof, heat-stable toxin or

derivatives thereof), enterohemorragic E. coli, enteropathogenic E. coli (for example shiga
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DPV- Ml . Most preferred antigens for Chlanmydia include for exanple the High
Mol ecul ar Wi ght Protein (HWWP), ORF3, and putative nenbrane proteins

(Prps) . wBrz%BﬁJlﬁ‘ﬁ)q bacterial vaccines conprise anti 99“%&%2}{&?&2%{09”‘

Streptococcus spp, including S. pneunoniae (for exanple capsula
pol ysacchari des and conjugates thereof, PsaA PspA,  streptolysin,

hol bi t
chol. me- Dk e R 1ok A5 oot Oihoip) SRR, TEUARD (P RehpD
25, 337- 3421)qlexartdxmmntchnt/atd&tmhﬁréof}adSnglla/e;tp,vmﬂudlhngesd'smﬁ tﬂerdysnnm‘mer&d

bacteri al vaccji.ngs co I se ti gens from Hae hI|US spp., .
i ncl udi ngflExnST ¥ ersiniay pewéu%l& HFE"emCP ae&%fn?‘la@ HRIOLEHN; ga‘i%

t her eof ), r | | ngnng r

wei ght adt@gﬁﬁga&ﬁ?&%‘ﬁo# th g?ﬁe%é%ndé Ipl ‘ngélraﬁei@nq%a"%@ (f& |grrbr | %qg%&h@

finbrin dedhesed andapvastess aod Grudotii ;Slahnamtiy sppyr inaludengos. fy(phl cﬁh parabypdi,nS
rivativ | S Sur f en. ar own in the

t her eof . of Hepati.t e anti

art and .%rlerassmﬁ 3 aPlesAlR, Ligty shror e 3E o i SRR Gifdcpeie PRg
aspect t hg,cnafed mfbﬁbkﬁﬂplefurééa@ R RRL vmomﬂ?&bﬁﬁf ﬁ&eﬁddﬂlc}ﬁa} spp,
anti gen, p120 espeC| al 'y when expressed in CHO ce n a further

enbodi menmcludm R/mgmoSExorSmnhatqcowuefspphemphtdm Somummpr& sFasdegmzdls as

herelnabo e defined. [02 dd|t| t 0. t he,,del.i,ver es Jisted
Rbove. t nETIERAEEsARR - Hine Eafrecaiss B HSubE SIPSHANE Yok cinr e dfa e ance
froma pa(fo?@&am E t&fAlist t8kinNghdeddrR¥le feredf), EUBShARGS (fbr éfhﬁlﬂ@Bbﬁlﬁhum
Exanpl es of substances that can be noni tored or withdrawn include bl ood,

interstit ruaqm fandj d¢riyatiysl theraef), ﬂmedl\ﬁﬁmhdef@lv\mmmgtmwmawxm% weBaandl yzed

for analytes Iuo d and the, |ike t of t he
boesont | Aetmedenifien | BatTuE 30, BRuAASE, SRRl (A5 gERE nORRpimdkxn
push buttafd degeites Wees) N ChionétRvieliemCspp., Naclnaimigt Coapthrtide Qfofrlékﬁldpleo a
skin surface, and enerqgi zed and/ or activated by gently pressing a push

button or dibifteriastaxmaand degivatives shereay) ,thérehgespph ringludingsB. Buegdorfend{ass t he

d f |
andl o o SSufpE Bk, BofCBAN o8, BRI, AR GRS Hopl tonBlo T,
to use, tIpe afgidil l@foe%xdxaprérohﬁd, OE,eDBP A ,ODBpB)) B. Udersbaii (fdirsd@ceﬁlbleboﬁﬂ)t\t he

device and the_contents therein, including |ns ection for nssing
damaged c&¥penBRPA, DERB). Bt Heymsiiat Bylighyia SPIazle I%EOPQ‘BWPfit%agﬁnﬂggtheand so

;821}[ E [ ﬁ;%@%?an‘k%a}ﬁg é? @ﬁg}égéafe ({khgs%g ’ re%%[ﬁg RSECk%Qﬁl verW?‘P nfﬁi S

regard, theletvg c:eTmhommd (foeexampte MOVIPghararinfidndiag roteias), Ge padunivmthei n

greater d((axto?lel(ample MOMP, heparin-binding proteins), C. psittaci; Leptospira spp., including L.
interrogans; Treponema 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; Babesia spp., including B. microti;
Trypanosoma spp., including T. cruzi; Giardia spp., including G. lamblia; Leshmania spp.,
including L. major; Pneumocystis spp., including P. Carinii ; Trichomonas spp., including
T. vaginalis; 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 expressly incorporated herein by reference.

[0234] These also include other preferred specific antigens for M. tuberculosis, for
example Tb Ral2, Tb H9, Tb Ra35, Tb38-1, Erd 14, DPV, MTI, MSL, mTTC2 and
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bel ow, or an adm ni stered dose indicator for exanple, consisting of a
readabl e gauge area that is at |east 20% of the surface area of the device
housi ng @Rfhoascigs@te to within +/- 10% of the | abel ed s{9s8s20dHRdfb The next
step is the positioning and application of the device to the user's skin
surface. Like a patch, the user firmy presses the device onto the skin. The

dovi ce 1 ot G TS Rt o M MRS ndhiuc> AR i Sha MR Wiebedt F o

3}1 'S Eapedrgagoagwaaiuttm?btﬁrﬁlacigh}émg Pobﬂfﬁbtird‘ts Igﬂ N’ﬁsubﬁrculasjg :am ﬁrueed iayoea lalrgnE:L go n,
woul d n :

us la(r: peel RIOHR klgrf*?ér eac#lé‘gﬁl é“%‘ff{?eﬁ? &g{_bo%%izfp i’stgﬁfl P[?%Y(Mtg rPﬁglﬁﬁg M¥hesi ve,

thereby gxpppPROMTEMIENRPCYS, BRI PIPACEIENVSRIBPVEM T 81SKnfrcdD23o. Once

renoved, the user Is then able to place the device against the skin and
press t oDENsMTd. pMNgetr pratiedi antigens faot@Elamipdia einchnde efqpr eperly thediighoned,

the devicg, s ,actiVv b |i,di tto j.e. 105 in Fig..1), or
pressi ng &I(%EYEH’I g&h@t?@f’@@%u@?ﬁg aftfr Pé{.a,hwédgeIBPraﬁ? d’.rgtf‘?)g?(l) TSk
activati oprefdrRfd Hadlefiab@fccles cBRbHSY hltlg8ns Bérived fdrh BMeBbcbicus Qppigsitdinggai nst
the flexible filmof the reservoir, g;essurl Zi ng the reservoir. This

(]

acti vat i ob. preamoniak {for sxampls capsufasipolysacchiredes and eanjugatesitheraohiishd) Bspdnd seat

t he patient needl es. .Final]. the. activation step.alsgp serves tQ. open one
or S ore vatepBTER R cRhtins gy piotGingRahd B e fiskn *Cadfle i (isthER, no°a
fluid conBiphgataces) 1985/67016DTEERUBIRE ef 85 EMIGtobiaRPdthoBéndsrt R6387-388cdhas. A

significant benefit to each enbodi nent descri bed above includes the ability
to achi emataahdetoxifiep demvaiives tgreof foibar prefersd bagtgdalt vageiagy sompyise antégens

significagt. fit.incl S...th . Qe C Pl widi @ C i i on
parn conpuirbad T HARSPH Eren- (R Bl B R QHERP b, JuC AR PP

act i vat edand éjutaes thotpbfaldnytypedveH. infRentRe] o ekmpRSDMPQE, high mehsart he
device, for some period of tinme, such as ten mnutes to seventy-two hours
for conpl weight adhesipsy P5.0F6,tpratee ) and BpeprelsinsD, and fimbnin aedrdipesingdativfiscar ds

i ntent! orgP o sLAREE Aoy bibiFor RAgh Yo ake haRHE PURVENEL pC YRR R o

as descri pefademngp@nirewelekmwn etheatttaad Shdleded intéreal g Pessa( PreseeSihstipens.
resulting fromactivation. The safety features however can be confilg]ured to
not 41 Wb owpsrefarsehaspoetrihesvasome ofoanelation) aptis, invention cpmprisns BadiBult on

slide hasgﬂger;,bg@%ogg#&gﬁ}l?%&P&p‘?é’s%éoeﬂ{ CIRF s 17*4 ANHRY embBGRYGR! Y

pre-use s
vaccine formulation of the invention comprises gD2t as hereinabove defined.

[0235] In 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, interstitial fluid or plasma. The withdrawn substances can then be analyzed

for analytes, glucose, drugs and the like.

[0236] The embodiments of the present invention described above preferably include a
push-surface (i.e. push button) design wherein the device can be positioned and affixed to a
skin surface, and energized and/or activated by gently pressing a push button or push
surface. Specifically, the user in a first step removes the device from a sterile packaging
and removes an adhesive cover (not shown) and/or a needle cap. Upon removal of the
device from the package and prior to use, the features described above allows the user to
inspect both the device and the contents therein, including inspection for missing or

damaged components, expiration dates(s), hazy or color-shifted drugs, and so forth. After
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[ 0240] To prevent inadvertent or accidental needle sticks, intentional
re-use of the device, and to shield exposed needles, a |ocking needle

saf ety ngehandsgy@an be provided and activated autonatp(q%gzﬁ04/mgl ately
upon renoval of the device fromthe skin surface. In a first version of a

safety feature enbodi ment described in greater detail below, a flexible

saf ety nmegletheGRbr i d?fc@‘éFQﬂdnéfJ@ttCtBe REVAYE sshr@ tR@EhtireWds@VaE BelverddoViar ed,
flat surface portion that is in contact with the patient's skin. The

menber, othieregande theedvidescandnejudg an p@ﬁspf-d‘@fﬁ ipdicatpp asidescribgd fim geeatendeteilt he
deyl ce ' Sb{lﬁvrvmg ed ; r{@%s&e}}gd ﬁlés fégtox?_ﬁo? exglggn dggé{y? %)fta%@% ga%gg fol ' tion

shi el di ng m cronee

| ocked i nﬂﬁti@laaré@stazw Mtﬁb‘@ﬁﬂfﬁce&@&i dfehd @dviderousiyig@hd am@awt@wttmntmematl ent
needles. Still other versions of a safety feature enbodi nent include a

f1exi bl e phihedabeleddestil e cap (i.e., 111 of Fig. 1), which serves to protect
the patient needles and provide a sterile barrier. The needl e cap can serve

to. Prot ectoddy ARk keR P RChEIMERS F8 P ReadlBUTACLHIE: PIRLREH, LR user

prior to I‘OVI t'eri er a

removal . §ii‘tﬁlca62ﬂde& patdh, d&msbleﬁmﬁly@edseei thé deviceoms shef skin. Vil ieddevive ifdidesnt
needl e manifold. [0241] In addition to the performance advantages descri bed
above, andbpiéem aer\fmtfay@g@p adhesivelayede ﬁ@h‘f"sthﬁé@tﬁlﬁ tthe skl theusepeThisi | ity

to make t 15‘5{ rﬁglﬁh%e rg %bogggéﬁéﬂﬂdan?%ﬁﬁﬁﬁ '}?Jh'lcﬁ"? ahdl iftlude 0

reser.voir su asse y an hat al | ow or asse
flexibili hdhesﬁadﬂyesthlaaesmewhjch womld;mbét ldmlycbn mdredr]nhostcaﬁhmmgnﬂnqmtovasezjes t he

ability t separ e the res rvoir sybassenmbly from renai ne
al | owi ng © éﬁsrraﬁ%s P29k ths gdheRive cRYSERS: YN BF atftHB’ PREEINGd ?a 1VFe3ﬁfff§vent. ng

the unnecggsah tﬁ@mgglogfor 1acte{}@n{§gm;smhggkl onponents. Additionally, should

any of the a dltlona conponent di scarded, the costly reservoir
contents can be excl uded. Al so, _t he reservoir subas'senblhy contai ns no
unnecessaf@238} Qncaminasdatheaser is thenrablege placedbe device against tedkinend press! i ng

t Al ] d ¢ t the body spbassenbl
0"t hoy  CBhABRUFS PSSR RN hn (i, Pk PByGH T | WGPIHY PPHJoBIE (He G4ueer Soi r

Speci fi Cahdt%ate@%yssﬂﬂin"ggasb\ﬁ{o% (1.6 Nesud et Imoﬁ ﬁ%sﬁﬁgssbm §ur§a\596§§ %Mdﬁs&{gl ch
prevents the chance unwanted spring rtelease during filling. "As nofed,

m ni mal e(ater,aﬂémﬁi:lg:dﬂbdﬁamcsmahom btep r@%cs/dntellsultblwgeng)hUrowmgm&:te poesst i cle
| oad, and on a' ecessar onents,. such as the _reservair and |id.
o dangl | At e Retble MBE BRRR ey restingng B rEaly yTHis apivefon s€Bensl y
steps. Adgish k@& folrelehddahb g&ﬁ‘én‘( AbEdI€ AANTISId 208 AER hOPatlcAPndidsh FifhRy! e,
whi ch can 42 WD 2005/018703 PCT/ US2004/ 026109
activation step also serves to open one or more valve assemblies or fluid paths as described
above, establishing a fluid communication path between the reservoir and the patient
needles. A significant benefit to each embodiment described above includes the ability to
achieve each step in a single push action. Additionally, another significant benefit includes

the use of a continuous fluid communication path comprised entirely within the reservoir

assembly.

[0239] 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
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allow full and unobscured view of the drug reservoir through a transparent
conponent, allow ng view of the reservoir contents to the user or

manuf act Woloos/di89A2] Any nunber of the conponents provi d00438108P0OVE
exenpl ary en‘godll ments can be provided having additional tunctions and
features to better achieve the desired results. Specifically, the use of

| mpr oved ' I i ' STl | es and
packagi ngtaehis oy Ak LR HRA X gol Bechfih oxfRE bR npRfcs ARGkd, ™ 21
be provi dp@vaniting prérasesaétpldaplyymeitodi nents to achi eve the desired results.
For exanple, returning to Fig. 1, the push button 105 engages the push val ve
120, init}atj fl ow bet ween the now pressurjzed reservqQir 150 an he

mani f ol d t@%‘ﬂﬂﬂ‘y arwntm\égvewghpﬁmCFldG%IP\/ée & Sheky lmtlsrfaltrﬁ-élse@%o ment
shown in f | & G0 kpSeA heldled, 838K necll|AFRE TIRAi S Baf 68 BloVRieli 150
and the pat‘?%eht%m}\g)eﬁ‘?e rraﬁ‘?s%gl 8 &ii%guntldlufgt%e&s eed éﬁ%to anl openﬁpgsoi ?ilegn by

t he push #&nd dotivatéd3utenditically inemedatplyi uped rahoeah pf thendeercedfom therskinesirfaval ve

assenbl i es as_described.in greater detail below .[0243] As sho in Figs. 61
Chrough G Saiet HEADER & el JeuRATPOROE SN o Breay Sragl P
val ve rodnlaffi Sf# Gfiniter &h BP?EBv'ik‘;bdj@ﬁlh Prdvided i paRUSH AhesARTobred, At d

comuni cation wth the reservo (not shown) via path 1202. Figs. 61 and 63
i || ustr at surface pottionviadtusinl@atcawith theQatient’ ssskad. dhedngolsirt oree releasdd, s beld 64

illustrates a.push valve 1500 in_.a | osed position 0244] . Convent i gnal
val ve. asEnBi Py ffc e juitsie e, s G foe i rmagR EPMISI Y SHAGedowi ¢ hi n
a rubber glRBLExteRdd tdlh b RATRUHIQ@hS Qe Watithtt RRer6R28IY OThe _e%ﬂdéﬁh&rf&gn the
pl astic nmenber includes a proxinal end séated securely wthin the rubber

st opper t membeeisdhen lmaked into placs arabpraventsheccrdestal wrgiury. orfxposvee ol ths tpatientenber

i d and displaced within the rub h ttop
opent oo Beedie.. P oS Wersions, ot shn, iR arvoR e tcifd B et eRtent ove
fluld conpupical @8, 11PBEIFE NESAIKkFves PR thopiltnt AERREDhUGToREAN T & 2

separate rubber plug or stoppér, in whic e proximal end of the plastic
menber i sstevlst badrier] 0 Th6]nekdle Ftagscan6serven oo pryttecd 3he \patie maetlsdidusing dlev260,

1300 and 1400 h wherein fhe valve bady 1206, ,1306 and 1406
const  uct BAOREHFE: BROGHAEISer PHAT (aysedrd SRy VTR BEFPED 80 Ay BN PR 1407

are const {g4¢iddal. MheRREdle cB catbeiRSHQATRS aEféE&ht @ith@d&épatiﬁeﬂ@e%hlie%dh%id‘?” of a
separate rubber plug or seal (i.e. 224 of Fig. 6). Additionally, the valves

of Figs. 62 and 63, have a |inear nmeasurenment sufficient to prevent the ribs
1307 43 [0241] In addition to the performance advantages described above, another advantage of

the embodiments described above is the ability to make two or more distinct, self-
contained subassemblies (i.e., a reservoir subassembly and a body subassembly) that allow
for assembly flexibility. Each subassembly is self contained and stable, and provides the
ability to separate the reservoir subassembly 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 components be
discarded, the costly reservoir contents can be excluded. Also, the reservoir subassembly
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 reservoir. Specifically, no springs are
included in the reservoir subassembly which prevents the chance of unwanted spring
release during filling. As noted, minimal extraneous components in the reservoir
subassembly reduce particle load, and only contain necessary components, such as the
reservoir and lid. No dangling parts are present, and typically require only drop-in

assembly steps. Additionally, the reservoir can be located on top of the device, which can
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WD 2005/ 018703 PCT/ US2004/ 026109 and 1407 from contacting the fluid path
escape opening 1204 and 1304 and possibly becom ng damaged. [ 0246]

Speci fi %%S/O'C#%dfach of Figs. 61 through 63, an openi pgriRfd4/0d32, and
1402 is ovided in fluid conmunication with the reservoir (not shown). A

second opening 1204, 1304, and 1404 is. provided in fluid conmunication with
t he pati egllown@dihmd mBsbstaded iewtof thédvp) reséisoir tRrough vetrixagyred© Odmpdnd, and
1406 travai s froma closed to opengg(gt ition, seali ngr menbers, or ribs 1207,

1307 and ng BewGfahe Leperyois santents fpthe PSYET MARVIEBECT r especti vel y, nove to
provide a fluid conmunication path between openings 1202 and 1204, 1302 and

1304, anqm ﬂﬁ? rhftfbdr of BRPEShpoHRhY pr&AUKY BT the ib6le %%ﬁla%zéfﬁm%ts are

not allowed to contact the openings, specifically openings 04, 1304, and
1404 in ooche pravidedehavasg additibhadfundione pedi fegfusesetdgestter ackieve the desiradr asi ve

manner agai nst the .val,ve body 1206, 1306, and 1406, or sealjng, nemnmhers
1207, 13074Rd 1_§Rf?‘.ﬁ/°?|—\$’/as t*?es.‘}gﬁr%{/)éﬁ‘f’{é&es mRERy YA élﬁaothee‘_ﬁlﬂe 9688 1300,
and 1400 by @iohslisatktias sl f)é&hﬁﬂg m&lﬁcﬁﬁ%ﬁ&%t&%lé’,‘%@ RedcPBed %ﬁéﬂeﬂt@r gagiper s

1207, 1307 and 1407 and the openings 1204, 1304 and 1404 in either an open
or cl osedbelaw yveanplasprovisied WAt thex exepipdgry tembodirhents 89 dchoéverihg. desizgd reaults.

sufficientl | aced t o. avoid coptact. wth the openings 1304 n_the val ve
s ol osedoreRET e RIng o ik i Path Pifor L9 En@Rees i b vefved 2iriatnsting

descri ptigas wiwddiene oNapiddsirizeB TeRHoIR1 S0 Bh® \the BfhniI¥Idt AReniBhVRADOGHES as
described in greater detail below [0247] The val ve assenbly Shown in Figs.

64 t hr ougbusbullivalverasserahdy d AP lof theeambadémenrs shpwvain FigsR 1o onstimcisd s sashrst f | ui d
ing. hidk bt i ng. A . ; .
Footri ot i DY beffeRR N Festavintt toRhe' 9 oaBOR BBl WRRFIORELE unCEBEE fpgo an

conponent §pen piitioR Byomeash bli@snN @5 khdicsh B@kyBpaYE! Many Menbdr 'eFimpve@nent
is the valve plunger rod 1502, and the second conponent is the cylindrical
body openYalye assgmbliasas deseaibodingreatpr datgjbbelewsd 1502 is housed within. The
entire fluid valve systemis incorporated into a fluid reservoir such as

Caht b : el . P Ay o . : .
100 of i (97431 Pt 6l e dmplh o7 A iriyRa et Y Abily, OYRAR Bonaie ! o
acti vat edofsd ptush/pudnvhlié1eddI VRIS seatedr i xdn"@eniugdl 201 Sk ithin sehowsing Bi3ainl fuid

projecting fins, or ribs 1506 and 1508, respectively, as_can _be seen in
Figs. 64 ¢ammugraten, with theresqrroir (nat shewmlevia pat 1292, Figs. §l padrd) illpstrte 2506
create r . it i t ),
whi Te theP et P8 (g ofk U EhenAdHE, 44 Mok ERp ¥ s ol 1:B0H R,
fluid patélosdisitiBat h sets of ribs 1506 and 1508

[0244] Conventional valve assemblies typically include a plastic member slidably
engaged within a rubber stopper in fluid communication with the reservoir, and wherein
the plastic member includes a proximal end seated securely within the rubber stopper to
prevent any fluid escaping the reservoir. As the plastic member is engaged and displaced
within the rubber stopper by a push button, an opening is created at the proximal end of the
plastic member which allows fluid communication from the reservoir. However, such
assemblies require a separate rubber plug or stopper, in which the proximal end of the

plastic member is seated.

[0245] In Figs. 61 through 63, valve embodiments 1200, 1300 and 1400 are shown
wherein the valve body 1206, 1306 and 1406 are constructed of an elastomer. The valves
and valve ribs 1207, 1307 and 1407 are constructed, in part, of an elastomer which allows
the elimination of a separate rubber plug or seal (i.e. 224 of Fig. 6). Additionally, the

valves of Figs. 62 and 63, have a linear measurement sufficient to prevent the ribs 1307
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44 WD 2005/ 018703 PCT/ US2004/ 026109 are performng critical tasks in
preventing fluid loss frominside the reservoir over long periods of tine

as wel | \’9(2 ﬁ)\{&ml ng contam nation of the drug from opggi@eooklaSs1bLSer voir
over the 2&hE pertod of time. [0249] In use, the valve plunger rod 1502 will

eventual |y be pushed into an activated state by the novenent of the push

button (ngid $&CMRbnRBehthétmgf theclihiansatioksdape dpehing 1604 arﬂfld3dlﬁgﬁd§)
acconplish new rol es. \Wen pushed in, the proximal set of ribs 1506 WI II be

advanced baspmingdantdggdged cavity 1512 in fluid comunication with the
reservoir which pernmits the drug to flow fromthe reservoir, past the

pr oxi mal 1 ) t t.ime,

t he di st a‘d se ] §$§01&%%y1ﬁb%cg:$z Ft')%/ hiell'?nlf% al'so %uéﬁégzlog\ gndg ?llfl&ii%ozclgt i on
of the ripmoviledin bR Mesicitioansitiathe restirvin(Hposhdwrdn A vedond lagéning 294, di r ect
the fluid fromthe reservaoir, through the valve fluid path 1510 out a side

hol e 1511304aard dd¢hiscnravidedin ﬂwqdmoalrwatlwtlpﬁdvlﬂs Hmﬁle@tonqeﬁl@ paifodh(ndheed| es
h 0 f | h
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di stal se ndw i on as pressure-se o’ensure

the fl ui dsealifig ardrbersexr ridbst1267 ammcamﬂl 102, of the vdimi bodlﬁllzm naod end 14e6)
escape past the distal ribs (1508 thenselves whereby the flujd wuld _be
|ost. To ERRSFHEClyHMOVE d0 frevide ¢ fiyid communication Raf‘i'é b&a’f% Qpsamgh| 1902 and

further | r@ﬁ’?z\‘;‘%&i ﬁ)ﬁ'ah@*ih{)jzv Tgcggﬂhe%s &}twa eVél! X&Etﬁgﬁiﬁg‘é@&ﬂhé}g 1504

i n which the’va p unger ro tra own in rough
68. This arapm atlowed yo epetactnihe lﬁeﬁmgsgrspemﬁcal}}eophnﬂ(gsl 1204 tb30415ﬁ8 M#ah form

the fluid sg to safel%le"t%ke a sef" when in.an |a%t|al or closed state
as shown 4% Fﬁ@‘éﬂn%s‘sttﬂ Yht g PPeRifgs qdges {0nact in 0 abrassye mapngt aﬁP‘ﬁﬁg@F r od

1502 typi Léls g}“l%berﬁjoax aRY 9408, SEseMihd nienidtes 1867, 9683091 AHEE1A)7. OEhfsh

cyllndrlc ody opéning 1504 wheh in a closéd position. ererore,
over ti mepnehente:d irs ed&0@alwe | dmboglireers o300 1300t 3ndt d)40(bbgrpromdd$arsaﬂ'1mmﬂi al

pressure n t he _bod nal I y noy posi tion V\hen

Phe al o1 ot SRR DRBRSEnING oAtk semihetl 4070 b O adni 0 S8 S oresfrs 1208113

arrow A i r S e

Vel ve w1 i ‘“‘%‘*ﬁ?ﬁ’gﬁﬁéﬁ*éﬁ‘% AN HlogflicRo Tk SxdripIBhELBE | N Pofilg ‘?E'%os

t r ans! at earefsoffwaentl ygdacsd doravoid coﬁtagt wﬁB therdpertimgsr 1 30di wisemythe wabeiis nlo’scd ns
arrow B jnst ea

into that of high. t the fl
i cr obi al OReAGheds THOFMER, SHO B MREUaR AHY SpEPUaE Yol e
per f of  OpiBllae 8 vited byt 8l bodHa8 dbderbBFirFlrbhie dddiDBel 908 rave "t aken

a set” when closed, they would be Iess effective to acconplish this task

when open if they are traveling
[0247] The valve assembly shown in Figs. 64 through 68, further accomplishes the

complex task of low pressure fluid sealing, high pressure fluid sealing, and anti-microbial
ingress restriction, all in one part. The valve embodiment 1500 entails two components,
which together form a fluid valve system. The first component is the valve plunger rod
1502, and the second corhponent is the cylindrical body opening 1504 that the valve
plunger rod 1502 is housed within. The entire fluid valve system is incorporated into a
fluid reservoir such as might be used for holding drugs in liquid form within the infusion

device 100 of Fig. 1.

[0248] The valve 1500 has as an initial state and an activated state, and includes a
proximal and distal set of radially projecting fins, or ribs 1506 and 1508, respectively, as
can be seen in Figs. 64 through 68. In the initial state, the valve’s proximal ribs 1506 create
a seal to trap the drug safely within the reservoir (not shown), while the distal ribs 1508
serve to prevent microbial ingress into the fluid path 1510. Both sets of ribs 1506 and 1508
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In a non-tapered opening. Therefore, in the enbodi nrent shown in Figs. 65
through 68, a 45 WO 2005/018703 PCI/ 1JS2004/026109 conically tapered body
openi ng 94 @rther provided with the assenbly 150 as the
di stal ribs 3%(8% nove forward fromthe initial state tgjct’%{e&g@{/@\%at ed state,
they will be "re-pressurized" due to the reduced inside dianeter provided
by the copd Galforthie thflcal RGRI N SrdRfifing BIfh IoRE 1dhnd idlacl BSedkplr G tbien vior k
effectively regardfess of "taking a Set" during the period when the Vval ve
1500 was petiodeaf tifi®25 el Hsprewtnting eqréarninaia bhthealreg frooadityide dpaesaivdindy
openi ng 1504.i s that %f} acconplishes nultiple sealing and fluid flow

obj ect i ve¥euheiamBnPsriod Qe nol ded part. Typical valves for use in
systens such as this incorporate an el astoneric seal, or plug, in

conj unct i[e244]th @ePtHenave f)ﬁﬂééroro@f fﬂ@Qtwﬁllh&/eﬁﬁﬁﬂy%%dsH& ﬁﬁ@raﬁcatcﬁ(ldtéd I cs

t hat the = enbodi nent shown I n 4 and 65 exenplifies. That is, in the
enbodi merstate hp ke ingverfgng of tbelp@ﬂhdbl(i@n (npteshowal) and tlpﬁ funciiensedfithe nks 806 as t he

val ve plun 1502 used .i r.i or.ti r, and
2ot t or 0ok Rz 1A abmish nef Gsa i En Pystalin e liHtnel e oBFT EREE £ o

Fi gs. 69 idbe/ZdvatedCiitd ﬁ?e@lﬁ%é'cﬁﬂﬂ} $5 1 inH16i8 - coffnBfichti6r wilt RMesdradies al |
the required tasks with fewer parts, it exhibits significant cost savings

due to rwhidepermitsdhefuggaflovc omithe reamlowmt tbe@rmmabnhq)li%ua@d into the

Cuch & vl P8 Aco¥ ERRERRY e o R 18R i SPRRMEREN oPug

s with gpueRa inviadshelodatbsl of lﬂi&ﬁ5§15ﬁz thBRYélvésntrarisiie ired atpdkidida Rudtfithat | N
Figs. 69, 70 and 71, a rigid polyethylene nmenber 1520 is constructed as a

core mentfhey disgot tthﬁeﬂu/lélfw,mIb@zesawalrcth@atgbsthawalwg|fhu¢patbc1t5&9@ut astfei hode udes
an enlar 4d' %tda n‘%ﬂ@'ﬁé?l thg&g%hﬁé%tottﬁe bt nsd Ge%glﬁét fi‘o roer of

distal fi Jiced provi e for a flow
pat h, and a m n| rrally enl arged proxi mal end 1524 to | ater support a nunber
of proxi MeRS0]nAs tHdydliree? tihduid ot ey sigehidleVis 14 gy diftall &€ of eibe 1588ast 1520,
Fig. 70 shows a . side view of the core nenber 1520, and Fig. 71 shows a

cross- sdOW Bmglionaseihigh prefsuiesedl teepsise theshod colﬁecahf &8 A appyonsiaotderent |
h | h
b ot i RELH teher Bkl bapife Bisfh ABF L S0 BenSARESIIRb G e Wbl O 100

of appr oxbeasteTy efsubOthis iscshecesﬁnlly acHiered] iheazhlveaapwmbiy ﬂ’ﬁi ﬁirmef)m%rpbmzches

bet ween end 1521 and body_ 1523. The reduced di aneter a di aneter of
appr oxi e Bightlp taparsdicyHpdricah welva bedsneperings 1 596 i U%iqbdbéwvepb@serrﬁéﬁé%?-

travels as shown in Figs. 65 through 68. This tapered body opening 1504 permits the distal

ribs 1508 which form the fluid seal, to safely “take a set” when in an initial, or closed state
as shown in Figs. 65 through 67. That is, the ribs 1508 of the plunger rod 1502 typically
will relax over time within the inside diameter of the cylindrical valve body opening 1504
when in a closed position. Therefore, over time the nbs 1508 will lose some ability to

exert a desired radial pressure on the body when finally moved into an open position.,

[0251] When the distal ribs 1508 are acting as microbial ingress barriers as shown by
arrow A in Fig. 67, this reduced radial pressure is permissible and the valve will still
function completely. However when the distal ribs 1508 are translated forward as shown in
Fig. 68 and their primary function turns into that of high pressure seal against the flow of
arrow B instead of microbial ingress barrier, the distal radial ribs 1508 are required to
perform optimally as a fluid seal. Thus if the distal ribs 1508 have “taken a set” when
closed, they would be less effective to accomplish this task when open if they are traveling

in a non-tapered opening. Therefore, in the embodiment shown in Figs. 65 through 68, a
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bet ween end 1524 and body 1522. The enl arged proxi mal end 1524 has a

di aneter of approximately 0.10 inches and a thickness of 0.01 inches and
havi ng a end extending axially therefrom 8703
PCT/USZOSQ?%%%@%&EQ[0254] In a second shot nold process S ﬁﬁgﬁﬁk 'gs. 72,
73 and 74, an el astoner overnold 1530 is provided over the core nenber 1520
of Figs Y/ i | ded
of £ 95, SR HShy Sobynd 50 1R AETBEGH IR, WoEMh Bl o Byl O
1520, anohsl%hgdlstlnnbﬁw% oed foswardefom thedhitial save o t}tehrenvambstml theyl wild be

menber 1520. The. resu) ting val ve nember, or valve p rod . includes
di st al seéﬁPFFéS‘%rlZﬁg g 1t0 g fﬁdaﬁqdrrmmdgeanaﬂw&rﬂ?rﬁwfs@%y e epnigal otapered o

surface SvotRleY; se
orovi dod bR 508, SERiRaEAR, 108 Dbl EleYEARRT IR A MAIES (o
a separ atset’ lebimgnhq)ﬁerg)donhaxtthapﬂm i1 500 wad Nlesedl n an exenpl ary enbodl ment, the
overnol ded distal fins 1531 have a dianeter of approximately 0.0.177 inches

and a thi s of roxi mately 0.016, i pches over nol ded prOX|naI fin
1532 has @5&923@9%@3%%9 Nésewoewi t?we%gogﬁoopgmrtgh Snis Baeito o2
I nches a X -1 r The
I mpr Oved”é\}g{i!@ghégﬁz%@pl&%ﬁﬁ%ﬁa@ég@%&??bﬁt@éﬁonéh?bni g\/seéIi (?rg}c? l%ﬁlzps%%l
provi ded Bypitdheralyed bati use nn sysséms blﬂ:hmsehxsnncqrpmetetanoeiastd)mexye"seahruntﬂhg in

roved val ve,. enbadi nent, the. inf on devi ce ¢ a ratat | ve
et o SBR[t & Birash Todt oo RtpOr then it (CRInE Goaeiensisy iy he ¢

side vi eV\érﬁ’Sod?rnErﬁts‘BBWHQn‘ﬁésV%4 06 sFx@mplifibs. ThafisC [P &R éx%dhrﬁ&ﬁ'sh&bﬁ% of a
rotatlng valve in a pre-use and in-use p05|t|on The valve 1535 can have a

si npl e vafigs.rgh amd gﬁ,rrémt schkbat phig isedlingicpaashthe 1686 phdedr5®d, 1308 yed ris t
fluid connunlcqi en ﬁn1a reservoifr (no shﬁmn% to F%ne dIe %538 mhen t he
valve is 8 és“$1 OZURT PT BYHRT o i Safipy Pvermgld,ay dpssiiRed i Earte
enbodi mendetd Pélow SwiihR¥¥tendeno Fighs 69 arld 77,8 SR tPembbdifefls D Fst 66 bhd 72

i njection and cl osed positions, or states. As shown in Figs. 77 through 79,
t he rot atdcagmplasheeald e neqmre,ddesl@ with fewer pts, msﬂalbetxtswnﬁqagt gosbyavingmdud 548
and rot at abl con t ub the I nf.us needl| es
1546 ot Qarderep Vel vt S Y ety R rafilfed b8t nRe 0 SR

i ncl udes grofddedaer of openlngs for alignment to provide a fill position, a
closed position, and an injection position, as described in greater detail

below. [0256] In a fill position, as shown in Fig. 79(a), a fill opening
1541 in tC25HcOne methas of constructing such a valve plunger rod 1502 to eliminate the need

for an elastomer plug is with a one/two shot mold process as shown in Figs. 69 through 74.
In Figs. 69, 70 and 71, a rigid polyethylene member 1520 is constructed as a core member
of the valve 1502 and creates a rigid structure, and includes an enlarged distal end 1521, a
body 1522 to later support a number of distal fins, a reduced diameter body 1523 to
provided clearance for a flow path, and a minimally enlarged proximal end 1524 to later
support a number of proximal fins. Fig. 69 shows a perspective view of the core member
1520, Fig. 70 shows a side view of the core member 1520, and Fig. 71 shows a cross-
sectional view of the core member 1520. In an exemplary embodiment, the enlarged distal
end 1521 has a diameter of approximately 0.288 inches and a thickness of approximately
0.030 inches. The body 1522 has a diameter of approximately 0.099 inches and a length of
approximately 0.25 inches between end 1521 and body 1523. The reduced diameter body
has a diameter of approximately 0.040 inches and a length of approximately 0.023 inches
between end 1524 and body 1522. The enlarged proximal end 1524 has a diameter of
approximately 0.10 inches and a thickness of 0.01 inches and having a 45° tapered end

extending axially therefrom.
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1544 is aligned with fill openings 1543 in the first tube 1542, thereby in
fluid communication with the reservoir via a reservoir opening 1554 in the

second tyhersdddos This allows fluid comunication bet wegepudlobdn20RB8Ni Ng 1541
and the reservoir only. In an inject position shown in Fig. 7§(b , the fill

openings 1543 in the first tube 1542 are bl ocked, and an injection opening

1552 in gb?shi 't a SUQhdlsiie méldaﬁsﬂoeésedsh%hhint Pis! 9267 Qinti 7447an\ﬂ9a39§é{ 018703
PCT/ US2004/ 026109 opening 1554 1 n the second tube 1544. In a close
posi ti on ovhoneldil§3Fiig prordded) gvealthe capenembs i20baft Figs. 69 throwgh AndFigetnd

t ubes are, bl ocked 0257 n the ice is ar and e, valve . s.in the

L oeed poboYS SREShec e e it (g oy BTliRd, G R Dr R 200 BeE 7 Showe & Sige Viawa {1'0i o
enters thgygh o@erﬁfﬂl&edléﬁg mémberel 5_§b,d§‘nd3Figt. hg sho®e %&o&@&%tié&ﬂ“vi&#fof Ithe
stopped by the side wall of the first tube 1542. In this position, the

needl es X¥4Bnelded gorcambmbier 52the fThetresuliing Vv niembgr,| e walve plungsn 89d
h , .t flui th b he need| dt i nsi.d f, th I rst
(s N RTEN TR NN R T R

arm 1548 yficlpesd ticaftes sedl withifMeH €aldé ophil®ledudlng tHeRIPrEFided DY6a sdparse t he
skin of the user. [0258] Wen the device is activated, the lever arm 1548 is

rotated et Ithdeingise, headlvssclintigatgs thetneed tforea sepamate Tihbsr pbigaer $eppetims t he
first tube, 1542 inside the segond tube untj| . .Side lle 1554..in the.first
ube: 15434 i ah AReAF R uBfRRR, W Sueiblded Risel 5 114 ot ¥ 3eidRetel "B 0 1
fluid to dppewimdiby DlUIT) fidcA¥ws dndOm thivkngdsdef P@bﬁaxlrﬁ&élzy 0.018€ irc@6HNThd ube
1544 through the side hole 1554 in the first tube 1542 into the center of

the firstoveunelded pravampl dind153Zaths ian diameter cofe pppapximatdg 0. Hshvinchee apndvaer arm
to and out.ithe n es.1546..1nto t user:s in. The side hole 1554 in the
frrer c ahickis 8 B SRape AUl 447 R e Sinling S iER 00 § "then  he
needl es 1546 have entered the skin at the desired depth. [0259] Because the
rigid | eORSS)"THS#Eproesd efvaslinper folduind dpehing it baly eicaimprgvedameéchanism

enbodi ment does not require a flexible fluid path between the valve and the
needl es. papyded by Hbe embpdignests ehtheqpesenhinventiome by yet, angthen imprevpddydlect | y

with the pasiti t. e i e ski.n. b i i A :
possi bilitl egh% ’tﬁl’lfée vlg S{eaﬁogéeﬁléeng&geb%rea Eﬂ%‘%%’@sxggﬁe tg‘ppg&ﬁ’lledrﬁgfu%

posi t i onagdninfuri¢utios Konan inBRtdhldeMie. fHigl 75 Rat sidavidwve aionggingfvalvepaeibigdi ment s
shown in Figs. 75 through 79 are sinplified and reduced into fewer parts by
i nt egr at i g aeosasestional Yew o @dpiagng Nalve it 9 dreaws andrigdise pegtiotheiedYes into

the same @gkiony AN, BRipte vaANH) bli @Rkl feath A el $atR 4338 U4 1347 to permit
fluid communication from a reservoir (not shown) to a needle 1538 when the valve is
rotated as indicated by arrow A.  Still another rotating valve embodiment 1540 is shown
in Figs. 77, 78 and 79, with distinct fill, injection and closed positions, or states. As shown
in Figs. 77 through 79, the rotating valve can include a first tube 1542 extending from arm
1548 and rotatably fit within a second tube 1544, and having the infusion needles 1546
attached to the first tube 1542 by a lever arm 1548. Each tube includes a number of
openings for alignment to provide a fill position, a closed position, and an injection

position, as described in greater detail below.

[0256] In a fill position, as shown in Fig. 79(a), a fill opening 1541 in the second tube
1544 is aligned with fill openings 1543 in the first tube 1542, thereby in fluid
communication with the reservoir via a reservoir opening 1554 in the second tube 1544.
This allows fluid communication between fill opening 1541 and the reservoir only. In an
inject position shown in Fig. 79(b), the fill openings 1543 in the first tube 1542 are
blocked, and an injection opening 1552 in the first tube 1542 is aligned with the reservoir
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need not be conplete circles but may be just arcs of circles. The fluid path
may be a groove (not shown) down the outside of the first tube 1542 which

al i gns Wytdh ?gy §ishey € 1552 on the second tube 1544. Thep é.tﬂsi%gﬂ%gwgnay al so

be a groove (not shown) down the inside of the second t
aligns with the hole 1554 on the first tube 1542 The f|UId path may

fl uther conSIst roove (n wn n th th (of0) d t ube
1544 and °Rfif*& Se(ﬁ?“‘{ Itﬁg’ ﬁ}at %’hB ZpoSl lolnnvlg’ %Et%gﬁfﬁaﬁ ation,
t he Ievero@hmgggﬂgotﬁ%g ﬂrsb&ld @oﬁmuggﬁﬁé@mﬁzaﬁ PCT/ US2004/ 026109 attached

to a rotating outer, or second tube 1544, with the inner, or first tube 1542

bei ng statlonah\y such that the fluid flows fromthe fi rst tube 1542 to the
second t ul925A Whenrthe dgwige vaemaed anfl thenvalvaisvia thy séosed popitionfas showhiing

ol es. 2Nl ot LM 14Y FURHS I A ARYETBNN Pl BT eydsent o

with the v ch opens et "another tota

val ve enbsbdormetmbe 3 BBt I8 stopped bﬁtheam wall oftthe firgd hubl 1332, Bethisgsitian, tﬁbSO use
an inproved rotating val ve nechani sm between a reservoir channel and a

pati ent neasdies 1pf@iate gtached t the firgotuhpd 542 by g lguer ame 1348 howeves, ﬁ@sfbm)l y in
openi ngs UL he RGN HRICReL dnd HESARRE OEE i e flose ot B BuPBide

the arm 1&zb8nd fbe t1584 adndh thd &V et ami 0548 isq)dsmohbteat & ardé hod ldld e edRs
menber 1555 within nenber 1556 into the position shown in Fig. 81, such as

when the bfobiabave heskinaf the eseteat ed, the fluid path openings 1557 and 1558
becone aligned and allow fluid flow [0262] Returning to Fig. 1, a disk or

Bel | evi | 'qbyfﬁ’é' Weheh3fe bvied Qach%tled’q ﬁle‘v@r &H?lﬂ@’fs%ta%ehos%cﬂ at ARPhGHRY an

essenti al even, constant orce e reservolr to force the contents
fromthe r®$eenter the skixd This tdmroaftoms,the étstrtubedl 342 iaside tloosesbmhtube umtiba

her oyt e BFlen S beae 6o BYPeciaL gl Byt e SURRAIE A dincle irpng e g
reser voi ralﬁ)tm €?1u¥d tENGw, ‘Fﬁé‘ﬂuid‘ﬂ&k@ 8i'n thtefk“r‘deeﬁélle Q‘SSi 'u?th%ogec&gi tube h%h@' in a

fl exed state a retention disk l'e or pin 5, that 1s positioned at
t he cent ethrafghdhe glehaleiltSy4 af thBeﬂri;tetubd 151423pto| thg cénterge”rthe fitsh tubeito thesftuid t he

Belleville spring 130 is event fromap i Nng. s S the film 151 of
the r eser%‘?? gevcﬁ’ aam} % IQY«S(/P‘@NO Mﬁ%ﬁ%% fﬁﬁ 133@ IgQ SheW5ET'S [ 0263]
Wien the gete o t he
fingers o tﬂgé g‘g??‘?g gﬁlps?é;g%eﬁgangggigot&tg@ ﬁ,?{cﬂgﬁﬁéfrt] Fﬁnﬁpé lﬂﬂgﬂﬁ 151 of

t he r eseromy whibthe nkkdles ¢ dfehave enteecdBbe klauiat the degirddndgpth30 is typically
trapped about an outer circunference of the

[0259] Because the rigid lever arm 1548 serves as the fluid path, the rotating valve
embodiment does not require a flexible fluid path between the valve and the needles. Also,
the timing of the opening of the valve is linked directly with the position of the needles in
the skin, thereby eliminating the possibilities of the valve opening before the needles are

properly positioned in the skin.

[0260] The fluid path and valving of the embodiments shown in Figs. 75 through 79 are
simplified and reduced into fewer parts by integrating the actions of opening the valve and
inserting the needles into the same action and part. Additionally, the tubes 1542 and 1544
need not be complete circles but may be just arcs of circles. The fluid path may be a groove
(not shown) down the outside of the first tube 1542 which aligns with the hole 1552 on the
second tube 1544. The fluid path may also be a groove (not shown) down the inside of the
second tube 1544 which aligns with the hole 1554 on the first tube 1542. The fluid path
may further consist of a groove (not shown) in the inner wall of the second tube 1544 and

the outer wall of the first tube 1542. . In yet another variation, the lever arm 1548 could be
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reservoir 150 and can be configured to preferably create a pressure within
the reservoir of fromabout 1 to 50 psi, and nore preferably from about 2

to abou"w@?zo@ 137(ﬁnd nost  preferably from about 15 to%zo@&oz?ﬁ)b for
i ntrader ma |very of the reservoir contents. For subcutaneous 1njection

or infusion, a range of about 2 to 5 psi may be sufficient. [0264] For

these valyesicdit i S d88I0.AR! 6 LRohOLARAT AN 1 OlrBEY (GANGHAD 4 pEUSI O

pressure ura reat ment evli Spring nec

is one rr&eamna@]‘ SLEUthhldﬂhB(flLﬁdJ@lbu@ fRsA theC A13S hibet 19401 t6 @he Wetoal tesn1 H\@. In
transl ated to a near-constant 49 WO 2005/018703 PCT/ US2004/ 026109, pressure.
As not ed caglbvariatione theevalvel type i a8 iof @lignipg holss andéor grpoves bysintegratiag|thet t he

fingers Bl SPRE RGO ThobABRLIuARE Vv RARASBEIBARARAR | st de i amet er

of the opening crea ion, the fingers
must first travel a distance that reduces the inside d| aneter, which is not
possi bl e (02614 het phothersrotatingvabe, entiodimdi|shiowy it RigssP0 andy81,ithe infusiarded
state. Trjggering the Bel|eville spring. is then, sinp a matter, o Vi ng
the pin Jem@ BB @hsser e MRTAYR Liyne; Yidvesmierhapism @e@fﬁcmgreﬁ?fa%éL el

si gni fi caph Jfhliclineb@b ﬂhgfﬂgat@;rlgé RE aRi B ufdgﬁft%%&sgw@gégm@ ihQ JRkd gﬁdcbe pin,

even using a‘'lever arm ubstanti a I's appli on the
| ever ar ropeetpesiéion fespdctinglgr slnaFig. 80ethpiftuid maﬂnmadmdgsctﬁrﬁﬁsandrﬂﬁdﬁ @asoer .

0265] In th i d h ]l '
1560 15 B HORBAPRHoGH RAHHB OEAerTRGLD: 1888 ampf 395 aited s ar'm
1566 and frebidef b rovh % BmetiBer 551 iRk mén%?nlss@qmbq @pgélﬁf)@kmﬁﬁﬂmoﬁrgt he

| ever arm 1566, a reactionary force 1s 1nduced on t e Bell evi I ng
fingers 6 2uclt as wher thecpatientl 56&&llesFare tskated, ahp fiuchpatbropefiings 1857 end éSW N

rotate the n t s free of the Belleville spring 1560,
removi ng ﬁ@ ﬁf %@Bg ngéhW§ﬁ ¥n Fig. 83. [0266] A sanple of several, but
not all pin 1564 geonetry configurations which can use this basic principle

are showyoRedjl Eetuﬁﬁﬁgabo Fi 24( bl disRBE Beféwile sﬁ'ﬂ% 130CHs W idcladédcil thE deVite (@)
a broad lever "pin , a narrow | ever pin(c) to provide rotational

lifting. IMQefor epmwnggaecﬁmmlyflllnsvsh@mstmn forsafto dhe esenyair(ta)fprcaltheopntents
rel easin t.o,be .appl i.ed vvherg ?round the ut er |rreter
S

f
0 the potro s reterisi, gind S et SRR e R 3 B opnfart §8CE Sy REhed BRyer:

84(a). Thpe bomamt ksve Eprﬂ'ﬁ%?m 15 Yus8 tS e Enk iy GRAY WHRKH R1daSdll 6y tnergikzingWhe @
rel easing force to be applied at a substanttally narrower perineter of the

part to rctew@a,smessnezesghﬁre(sg)vmrastheymfc@ﬂ usg. brBigi Hahe Byllwkbm@nnlgus heldin The
narrow | evﬁexeg %{{e tbr Y, ?en%onvg]sk, Handle or pin 135, that is positioned at the center of a

plurality of Belleville spring fingers. In doing so, the Belleville spring 130 is prevented
from applying stress on the film 151 of the reservoir 150 or any remaining device

components during storage.

[0263] When the retention pin 135 is pulled free of the Belleville spring 130, the fingers
of the spring are released and exert a force on the film lid 151 of the reservoir 150. The
edge of the Belleville spring 130 is typically trapped about an outer circumference of the
reservoir 150 and can be configured to preferably create a pressure within the reservoir of
from about 1 to 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 subcutaneous injection or infusion, a range of about 2 to S psi may be sufficient.

[0264] For these values, it is desirable to hold constant, or near-constant infusion
pressure for the duration of treatment. The Belleville spring mechanism 130 is one means

of providing such a near-constant force, which can be translated to a near-constant
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configuration (c), allows a releasing force to be applied fromthe side of
the lever (c), rather than the end. In regard to configuration (a) of Fig.

84, app'hﬁﬁobﬁ 3 the releasing force at an extrene u&odid el rcul ar
pin (a), as shown |n the force diagramof Fig. 85 results in Tonger

effective |l ever arm thus Iovver requr red force. [0267] Two factors t hat can
ht of vi ce, and

I nfl uence_where,t h

case of  PIESHET 9 Pchahtf.of ARMgt SEiRuReR IR IRl B e e

rel ease tdirehqude@/anulnﬁsesﬂox iGthicugh ffifY\enlarged (r3ffe- digatlePBAIhe \Upeiifig @fealedys. 86
and 87. Wien in place within an infusion device that is button activated,

t he butt o ES7D t¢ 8 noprfeflgrted pasitipathe Smewe My Sire tterveba distangs Ay 4edi2es109 t o
h h 1564
the | eoornEfsfefiierdlrichs o8y Bort BIEW ARt 1 el 8 ofdhe B BorinP] 112

Anot her \gadosaied atatd. hTﬁggdrﬁi@ﬂﬁNBdllMﬂ@ﬁbrﬂignE thidai sitp e mhtiért crta*embeﬁgalee t he

required pull-out force, provides a split-ring 1574 on the outside of the
pi n 1564 P bik §agpupsthe fﬁeesspéfctbr Bellgyilgspringangdce gsignificgnigictiopal legdi on - i ng

1574 woulye Bioe SRt e g ?e‘éeto%dinot‘g{ %%ngfe%r? hfnﬂ% aQCver okt Ed %g;glfhﬂéﬁ/ if agm)"a'

of the pin om The T ns; ter o he splitzring

conpl i ant“moamedttyR dpplied bh alps Rvehans bétiveerg e fkpers ddtetheipin, Iledvalsbecemey ed as
shown in Fig. 89, allowing the Belleville spring 1560 to activate. [0268]

I n each dfY Sighove enbodi nents, the position and height of the ful crum
1568, relative to the center line and height of the pin 1564, are critical

to the f ks f £i,Cigen faul: 8
shoul d bgb%?ssli?ﬁn othgd&gﬁg;esca e so1 teﬁ{aSHoP‘?] % F & 8?’ng&eelgglﬁlguéghﬁ%ﬁ§bé@
di spl acemsbownsinchdingat nirmheerpofifirigefst] M2earpin 1 5éd, Belevavartl #5&pandng flletith,  but

requires I pi_mum anmount of rel easi force, Placi he fulcru 1568
farther fl%g: @ﬁ‘feelﬁlaPPﬂéedo‘Pat eaﬁrgrﬁ Ofg%ﬁlwliﬁmbpg%[ aé%lpemy free 18

di spl acengiifced BHlthé @%ﬂ@\ﬂﬁ@%ﬁ&eﬁnée@% 562 ththE%l%ﬁuﬁ 9958 'R a l?ﬂ'lﬁ':ah&i’@f arm
to renmove the pin 1564. Likewse, placing the fulcrum 1568 closer to the
cent er | i nbe fifrcd Wdl pitate llﬁaazinv]nSM uptilav poss freesef the Betlew it apramge hi60, rdmuavirgecr ease
the rel ea |n]gslégrce re doggn the lever armto renove the pin 1564. [0269]

In order ! flésf}t—ﬂw I @8dPeration in sone applications, especially those
havi ng very pliable spring fingers, the nmechani sm nust be designed such

that t heég URNsaiBIof seWrél, Bﬂl?r‘fbt%ﬂ%n‘i’flSGAflgeJxﬁé’t'ﬂEJo%ﬁ%ﬁrahbﬁs which@yh hbe

spring. nfigurations (a) and therefore, are better suited
for thes ehla;bpdslc pun¢iplesare Ha:wmmrﬁlggﬂﬂr(@)t B4(h),(anyl 8#(c)tdndsneludea dircul@ome &9t ual | vy,

confi guraf tl)r%erl]d Cv)er \f)V{nl {b) Wfa)nrdka \ﬁmaltrgw ever ptilll éjc{g p%wgg rotational ll%?ggl e Ratne
geometry as shown in configuration (a), allows a releasing force F,...F, to be applied
anywhere around the outer perimeter of the part (a), top or bottom, as shown in Fig. 85, to
release the pin 84(a). The broad lever geometry as shown in configuration (b), allows a
releasing force to be applied at a substantially narrower perimeter of the part to release the
pin (b), as typically provided by a push button. The narrow lever geometry as shown in
configuration (c), allows a releasing force to be applied from the side of the lever (c), rather
than the end. In regard to configuration (a) of Fig. 84, application of the releasing force at
an extreme edge of the circular pin (a), as shown in the force diagram of Fig. 85, results in

a longer effective lever arm, thus lower required force.

[0267] Two factors that can influence where the force is applied are overall height of the
device, and ease of assembly in manufacturing. One method of applying the force and
reicase the Belleville spring is shown in cross-sectional views of Figs. 86 and 87. When in

place within an infusion device that is button activated, the button 1570 is typically pushed
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fingers, or it can be made to work by sinply w dening the ful crum 1568 only.
If nore than one finger of the Belleville spring 1560 is not spanned in

SONe casgYy0bifisHisngl € finger in contact may deflect i W‘Z@HO of the
ot her fi n?ers anﬁi slide along the pin 1564 wi thout inducing the s?i di ng of

the pinrelative to the other fingers, resulting in a spring rel ease

fail . 70} . Fi gs... 9 h il i ' f th
ol 1 evi 1 11 1T 8 g Ao et Bl 1372 bopdld§ Hetofee 3 EPRASREHME KPR, O 1"
pin rel ease6 tBehaoves e pidciseai fast thd Beleviléd sprin®l186® fnotitee Blidrewf tie

spring 1560. The inproved Belleville spring 1580 is typically si zed between
about 1. 1mpreyed esgpodhaent svhigh ¢an fartlsr redpcst e Jpayred pl-ow fopgs, Povades18703

PCT/ US2004(,023619%74 bGe5si0%r R USERSE shAFH HIE pBrBREMDYidi 01 PYET 51592 Lo

al l ow for reservol r conten el'Tvery s y as described above

wi t h ref enérgoe The splitgsng 5574 wooldgtecéddarilyrhavba lowngediicieht it riticgorerbaibwrent
1580 descr.ibed bel ow, the Belleville spring includes a _conventional spring

body 158F¥emaydl o theopia gt decan thezissigerdiametss »f\ths spliteingelSd4: and broepmplipsB1 and
fills i i : . Spri g - hat
the el I0P 1" EoMeE RESRICPACERCR A BN 150F 15 HdRd dPARE il sle | 8

t he spri rfloexey the Ballewll®spratgt 1 58DIty attiviateor m and constant force over the
entire reservoir filmsurface. The overnol ded elastoner fills in the "dead

spaces” n the fingers of the spring w thout . conprqm sing the

perf or mﬁg’%@ﬁ Iy gackof (%, ghove egréwﬁw%t% @*mqsnmearﬁehq@iq |tae E%?grpwgwﬁ&

| mprove el | F i e B 0 | ded
e he P o F A e R RS R o
devi ces tmypiimadel the ieffoienoyy the dularuBe |1 6&% shdudd b posiomsadi anddschled sadimdt i wilkri ng a

desired . .a,fluid filled, chanb t he, Bel il1le. ' [
b Lo R S R G RN S S A
chamber hyt pkas fRMum Athop RO Yeledsifit Wrce. KaciA® theFMRicririNSB8 HirtteP _fsgkeﬂe

design of the chanber is a rigid side of the chanber 1598 to provi
st r uct ur ¢ht¢ centhding hafither pinah4awill gxébde nidre rpis i displasemieh teihandreased 3821 whi ch

Is defornmabl.e t.o accept .the arns of the Bellevil.l ring biasjing into the
chambor (BIEHIShITEE e AR, e (91" SRS Srmov BEgHn DG ELAKE¥e: PO ihg and
the chamygrecnifRYi 5B cRidbd Bhe cbRbrlinB o I84/pinZ1 964 WilEproVRRNess ARdigelkenedt ng the
fluid, the Belleville spring is ultimately unable to fully conformto the
shape of tuhdeareaye thesieltasing farbereghisneden the3O8r dme ta emtove the gind 56t ure  of both
the chamber and the Belleville spring. This lack of conformity results in
some Tl UI[8269] In order to assure reliable operation in some applications, especially those having
very pliable spring fingers, the mechanism must be designed such that the fulcrum spans
more than one of the fingers of the Belleville spring. Configurations (a) and (b) in Fig. 84
therefore, are better suited for these applications than configuration (c) in this regard.
Conceptually, configuration (c) will work with a multitude of narrow, closely-spaced
fingers, or it can be made to work by simply widening the fulcrum 1568 only. If more than
one finger of the Belleville spring 1560 is not spanned in some cases, the single finger in
contact may deflect independently of the other fingers and slide along the pin 1564 without
inducing the sliding of the pin relative to the other fingers, resulting in a spring release

failure.

[0270] Figs. 90 through 92 illustrate an improved embodiment of the Belleville spring
1580 which can be used in association with the improved pin release mechanisms
described above and in place of the Belleville spring 1560. The improved Belleville spring
1580 is typically sized between about 1.15 to 1.50 inches in diameter, preferably 1.26
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not being fully pushed out of the chanber when the spring "bottons out" into
the chanber. Such fluid loss is undesirable. [0272] The inproved Belleville

spring e ' 1580 of the present invention inclu |y that
WA GEHR53 Ci?ér/ﬁéd}loﬁnz(ﬁ@{ﬁﬁe

seeks to address this fluid loss to sone degree by over-no
Belleville spring 1580 with an el astoneric material, especially between the

Bel Lovi | nisheh il F2pcfifher Aol 5 Pt Wlonifaoe 18 Sk ol EAFLRERRICREREN 0 "

the Bel | ellivdre substhmiallySf30ddserisbdssboae avithfereiideliodFigass D dpsudlet®vedn thid nger s
are no |l onger present, and reduce fluid | oss. An exanple of such a use of

an over miM@ERYeBeIPriag; smodipent, 458k described thsig.i the FPellevilip sprirg inpudesipe
el ast Onercohééx\kiﬁﬂalaspﬁﬂg P&{Eﬁ 258 ahdGn 89{@&}&%@&0%1‘1&!15?85%&&? eRRAC 65a
I ngers ou

bet ween the € spring w conprom si ng performance. %2 WO
2005/ 01876381 Rad/fiUs2iGht OeiwBe opbR §fdced betwebmslio sming: fingdrs suwoh dexd aovier t he
entirety of the Belleville spring 1580 to create_a S’Ergi@ntgsw th a conpliant

surface Bghswile springdpfy tiavely betreena flexsd and relxed, gogi SPHRE RXiSekssuri ze
t he Cha”@ﬁﬁtartﬁﬁgy?@ﬂufo%%&?%ﬁ&%g 'r%g,treoo%?etgﬁoé?ﬁﬂé”résewoht HEmCHRMRE" T

di spl ace a 1d inthe c OWn I n reservolir cross-sectional
Fi gs. 91 caannol8&] elastemBefilleis thieé‘deqal spages? Hefvdeurthdr Engers of tibespriag wathentrol ded

el astoneric fol]ower 1592, sim|ap to.the followers of Figs. 55 through 60,
but proviCGERTUBISHE tg?/%?‘?ﬁi’f‘@@%? ‘gfl].}LT' é&@e"t"g‘: SAARE- Bel l evill e spring 1590. The
foll ower 1592 is provided and nore closely confornms to the shapes in the
reservoi o299 ctid Baldvyild §fing! iflptbvahfdtt GhbddifesPIE0howa IR Fi U9@tl{r9@§h dead
spaces ar[e pr évent ed e‘{s t%gl;/&e{rg filled by tlhg f ol I.ovvgr 159l as the

Bel | evi | |92, spr bagras@@l as thevpeimsary [f0RF 4hantiolir gressurizationhmeddahismy iThe abeye i ng

1590, a flexible filmseal .1594 is i.ded .coveri a, fluid pocket 1596
posi t ondBlU3gA dadices PGy EREERE = et Fviis Sera e ) Slruafi B RIERE evi | | o
spring 1390sheraes tulentetiemiter WM thd Be RO §hrimSisSAMOWad itd flek p_omhehl n the

embodi ment shown in Fig. 91, the spring 1590 displaces the fluid in the
pocket cohpiberaing thérgafteggernpshihndluid in thechambzer blyalisplasemeshtidd shbws timFgsi ¢

fol l ower 1592. The advant of ch.an, el astaner .cover.ed .Bel.l eyil] e spring
150" and Mo AERTENAP Hege e b Hegamog By EE THAP 11 SHIETE LR fe

per f or mangsvigé sirhiuidabltRY chdrfbetPiddd fRRibRe {iftl URRUTEhe (cRaBBGUI®4 wiRBRkELt €
evacuation of the fluid in the chanber while not conpromising its

per f or mardstormabledo pecept theiamms ob thetBadleydigspung hiasing into the chamber to displace

fluid in the chamber. Though the Belleville spring and the chamber may be suitable for
pressurizing the chamber and delivering the fluid, the Belleville spring is ultimately unable
to fully conform to the shape of the rigid side of the chamber 1598 due to the rigid nature
of both the chamber and the Belleville spring. This lack of conformity results in some fluid
not being fully pushed out of the chamber when the spring “bottoms out” into the chamber.

Such fluid loss is undesirable.

[0272] The improved Belleville spring embodiment 1580 of the present invention
includes an assembly that seeks to address this fluid loss to some degree by over-molding
the Belleville spring 1580 with an elastomeric material, especially between the fingers of
the Belleville spring 1580, such that the elastomer permits the Belleville spring 1580 to
more fully conform to the chamber. This allows the Belleville spring 1580 to displace
more fluid, as gaps between fingers are no longer present, and reduce fluid loss. An
example of such a use of an overmolded Belleville spring 1580 is shown in Figs. 91 and
92. The elastomer filled areas 1582 of the spring 1580 fill the ““dead spaces” between the

fingers of the spring without compromising performance.
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[0275] Anot her benefit associated with the use of a Belleville spring
assenbly is the ability to use friction created by the Belleville spring in

a producliogvRediEnRr - For exanple, as shown in device cgosesH660kR092l Fig.
93, the ﬂq ct?@n bet ween the retaining pin 1635 and the Be ﬁﬁevi Iﬂg spring

1630 can be used to hold the device 1600 in an unrel eased state. As shown

in Fig. g@ﬁe %@Hmtsm%ﬁ\é%&se }a8ed &éh?y"?%tfe}éﬁj SOthR ﬁ)%%gflféustphﬂg &‘é% ign

wherein ctivation and energlizing o evice 1 I's ac ished in
a si ngl e aredté a springwith arcosipdipntudfaessapable @f peniitmgahe Bstewte s 1580dov of an

exanpl e patch-like ipnjector or _infusor systemthat is activated using a
o1 de" pusIPatParzBe Shimhe) anh RIETT camblelty ¢° Teacomenacsn SRR B0t  on
1605, an dpnsle JOHse] 1P cHAmbeP WAL sHOWS iif Sest QbR cr@ss[&%ﬁéﬁé@'ﬁgspgl lanyal ve

assenbly 1620, a Belleville spring 1630, a spring retention pin 1635, a
mani f ol d s slenBelevilE2pringridoa furtlser inoluded &% Overifioddedenlastemeriaufallower 1582, udes a

flexible sprin ol | ower 1655. devyice can further inclu n .53 WO
2005/ 016 7B P b0 Bh B S et uh Bowided 26 hAveEo e Bare 1817,
which is tﬁé@é[l@&ill!“sbﬂ?n%‘lfﬁ?d*rﬁe eARwWEP 1§93 B proPided %B@&Jr@%‘i&é@l'y-cohfbr&@?o device

shown in Fig. 93, as the push button 1605 is pushed, two functions are
achi eved the shapes irdthegdseavmr, specficallytthe agidssideashihe whambhekY98t hwh thataleadr ee

1605 operarsete BvFHGK adtheyesdh s B oot semAmecati BRI ho

reservoi righ@R0 and the patient mcroneedles 1640 of the manifold 1625. The
val ve 1620 can be conprised of any nunber of pull valves as described
above. Second, the novenment of the push button 1605 di sl odges the spring

retenti orfOR%H Adjapemi tocths Bellevilesspipet h90Ba| flexiblel Blng sealn soprovidedhever

hoi d -t ne BT ARTE sk, 065 poaHen el R PRy R 1 B Yheb B LS,

button r eheBeRevill®Sprirgel 596 foickethe Rbt8ALs daDthe @AgmBér ABhEwWHBNFigod T Tirthye
springs 1660 then rotates the reservoir 1650 downward about a hin

mechani snsmgxtmentshown iny Big. £ hethe springeks 99altplacas thetfhad irp&xein@ﬁketfroglp?e?ﬁly [0277]

The push L 1605, i rQyl i . r 1 j t her

i ncl udes sﬁtqg[g h%%ogt f’ ﬁto?lagﬁg%gwg{l%n%fl%%ﬂg %g(g’;lfoa% e%?%’?%’r 6@% Wgﬁ {Aé{:)g?ed
surface 160k aanélastéiéoc@lerethBelevilie spriiny 1$Rbahd spingO@libvied t169% @escribed t he
push button 1605 is pressed, the slotted tapered surface 1606 is forced to

travel paahove ichpfiihenbgaees thiperformanesef thmBelirvilla g3me asp ‘isauceapdp saswer f ace
L anq C%Wetre re%@utaggn S g {He%i&%; Qne c-mﬁ'lbgp%ﬁﬁg bt &Imélj&ﬁuﬂ}fi ri-'ts performance

as a pressurizer of the same chamber.

[0275] Another benefit associated with the use of a Belleville spring assembly is the
ability to use friction created by the Belleville spring in a productive manner. For example,
as shown in device cross-sectional Fig. 93, the friction between the retaining pin 1635 and
the Belleville spring 1630 can be used to hold the device 1600 in an unreleased state. As
shown in Fig. 93, an example device 1600 is shown having a push-button design wherein
the activation and energizing of the device 1600 is accomplished in a single multi-
function/step process. Fig. 93 is cross-sectional view of an example patch-like injector or

infusor system that is activated using a side push button 1605.

[0276] The device of Fig. 93 includes a push button 1605, an upper housing 1610, a
lower housing 1615, a reservoir pull valve assembly 1620, a Belleville spring 1630, a
spring retention pin 1635, a manifold assembly 1625, and a reservoir 1650. The device

further includes a flexible spring follower 1655. The device can further include an
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button 1635 further serves to open the pull valve 1620. After a short
di stance, which is sufficient to open the pull valve 1620, the pin 1635 is

lifted sWidioedbtdsy to release the spring 1630 and th ' 650.
[0278] Spg::il ?%/caﬂy, the Belleville spring 1630 is hel PRSI0, | ng

storage by the pin 1635 that interferes with the inner fingers of the

spring 16 .and kee em from i any. ¢l oser (i.e., reduc he
hei e i B SfsE B8 B st R Wrfihis SaRRE it nesi iy 1619 o
fingers rantstdprémothloIarth@devibeeshoRasin Riflroyaditelfisk 80iteH 1605 RrpliShed evd el ax.
This allows a sinple pin 1635 to be placed between the fingers (i.e., the

i nsi de difupetioss ags achipvedciantne prasprshanddon simulanegus |feshiqn, gathpr thag the doFe when
it is fl : . .hol d t ens; h ' ,
e o SRR ARSI el e el SRR B B 1307 BoeiONE ST

whi ch ar epuilt ¥ B8R0t £l oiwifg FlaRIEEonhiinibationchetwéenahe réverviy B65DesddIthé Patieldt | Ve
springs 1660. These drive sprjngs 1660 are conpressed for storage until the
devi ce mBUOrnesdlas K0 ofitheumiagifold;1ggs .+ Fhe ualve 1 @20 candevcomprisedof anyvwmbgr t h t he

pcTs Uszoct B9k 800 PB Ao ed el SibarE e Bbyeénr SLAE BT BERh as03. o,

bet ween tdiﬁo%e@ thé priap trefehtion BedK 6w ipid @63Rr te@sihfIbe i Bellesiid gFinghps3veans of
hol di ng the drive spri nLgp; 1660 under _conpression and the device 1600 in an
unact i vatidemvevesttbe frigtionbsbyeeadhe pint 1635 apd thespriag 163¢,09 alsg beimgsedhiy hold pi n
1635 fro | evilL: I I A e t The
r enoval (r}}l,é ? ﬁtgégilenl%\i{%’g@?r%? b 5&%962% gg%ggflﬂge{’r en\lﬁg%nsg{cf @'te}ﬁ %V*ﬁg lrgﬁg%egﬁﬁ% 1630

t o pressuBéleillelpring630,@ne ot Gixdle niamifold driesspringd £66{etheh hetates Sl réservoid 650
and needles 1640 to rotate downward, under the force of the drive springs
1660, and®Redavsvreieboptsa hinger mechanism $03h bt diives theawrdiss 164 ntatthe t he
patient'’ Spa?i@xtns dapt shown). The pin 1635 holds the tension on both the

Bel l evil I'e 'spring 1630 and the drive springs 1660, thus it requires only a
single notion to set in notion two conpletely different actions. [0280] In
ot her de02%7] The pustebuiten 160@fuis prbvided peitlh ar tapéred sarfacen 606l ivHich énthest eps
to acconpl iah t he ]Dé’ essuri zation of the reservoir and the rel ease of the

pati ent riefess? sleg 1408 (ngt showvny sytending rlong aqsateh of thsraprred snface HE0G @l st eps
w th one f WS sS04 JYib8 3 o . 9 senbl y
to acconﬁpll’b?ght‘ﬂgéﬂc%]?&é%t Gﬁ m nfg;?wc()a Eit #g aact%?&ﬁﬁgttge gﬁrﬁgﬁ# IFrst\g'n(%l tgﬁown in
Fig. 93, ddtedttapdretsurface h6Gmisdbreed tdhtravebpatetheqin 1836, svhich foacitteaqsid 1635
utilizing the Belleville sgri ng and pin_system_as th% reservoir_drive spring
up the tapered surface 1606 and away from the’spring 1630. The movement of the push
button 1635 further serves to open the pull valve 1620. After a short distance, which is
sufficient to open the pull valve 1620, the pin 1635 is lifted sufficiently to release the

spring 1630 and the reservoir 1650.

[0278] Specifically, the Belleville spring 1630 is held under tension during storage by
the pin 1635 that interferes with the inner fingers of the spring 1630, and keeps them from
moving any closer (i.e., reducing the inside diameter of the center opening in the Belleville
spring). The fingers must move closer as they pass through the center in order to relax.
This allows a simple pin 1635 to be placed between the fingers (i.e., the inside diameter of
the center opening in the Belleville spring 1630) when it is flexed past center to hold the
tension of the spring 1630. However, the device must also automatically insert the infusion
micro needles 1640 which are attached to the reservoir by way of one or more separate
drive springs 1660. These drive springs 1660 are compressed for storage until the device
1600 is used, at which time the entire reservoir 1650 moves with the micro needles 1640 as

they are being inserted.
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rel ease mechanism utilizing the friction of the Belleville spring 1630
fingers on the pin 1635 as the neans of hol ding the conpression on the

drive spry friction is elimnated when the pinpl@3Rsbe3 ved from
t he Bel | e‘y/ﬁg?ﬁ]esloggr%? ng 1630, thereby allow ng the dri vepépéléﬁgsmgﬁg 0 to push

the needles 1640 into the patient. [0281] As noted above, the Belleville
spring | S[%’fg thPerhb&dimt RO Shodvd fgls}gg}’%,rth& FrigicAChetwtdCthe! pih q?w ahd fhe

reservoir di spl acenent. As note ove, the reservoir i1tself can include
a rigid Bellevihedpang 11630 bik eiséd lasnthe aeeankiof thalding ehe rdmevb| springs 466@ phderhe

arnms of the spri.ng. ver, .reservoir inprqvenen to mat.erials and
Gonst r uct FORPERR B AR Bevich S60% Fogh deee i Bd lty BB aSTelr B Be dhdics |
bel ow. [0288d bl tenbBFinkYBEGRh 1685 UsdRNhd BElIERle tshAng AFB0 WA ImdvamePLE flel ¥
made of a matefial that has strong chem cal and/or drug resistant

propert i eduttdnil 605aTlks reatovahbdbtheupintl 68§ ndoerdy rfowh dinireleastd Ballevillosprong

mat eri al s. e inproved reservoi.r odj nents of the prese L nvention
Shown 1 HILE0 BSRRLE Bt BT 195Dl b a FoIPRES ISR AP ARG AP Suni ch
will bond1¢&d to roifle AbREWaFPhRIek HMeStor@USha Arive §atiSs: 1680datd @R hévehitdes a

means to mechanically lock the non-bondable nmaterials to this new material .
Thi s sepasueffieent heinser -the ndediése 1 ridk mtd espatiefBs WOn2X@O6 A0B1)03The pin 1635

PCT/ US2004/ 026109 such as,the servoir 1 i,ch,cont ai ns trong

i g r es SPRR AT (3SR 4R ot e HeFRENY BEFRmiPe Al L 4res e 1HE0y B Moo
hub/ spri ngequired dnigQ stfglddtioP R sel iEmbiioh SRPINAIGelyiFeRAt dchiehs.| nt er face and
act as one with each other via a sealing interlock, such as an 0- ring

seal ed lock 1730, or an elastoneric sealed |ock 1740 as shown in Figs. 99
and 100, [@280kdrotherdevicey thegsergs gequined, to pegorme wp a3 moreghifferengstemstoj s a

view of a aEc%?rgnrli\éf? e &regguri%tfo\ﬁi:&étﬂg é%eylg?}'ga%dgg% Petedsk 3¢ t]9e6%d.rg%f1€nelpeﬂe§.p Gyl ve

view of theé réservoli armo 'S an ass Ustration

of the reseeydevicesBavar e ButfonJserfodft thadwdStepgnwlitiriotie piSh frdnh Uld LgdreButan
assenbl ed conponent. [0283] The inproved reservoir enbodi nents of the
present i AYAHE] QA Compdicped hudion gassembly ster aspmplisio dhey serrest fimgingaet the

cont ai ni ng_.k ' . 02each: _hel . . .

separ at ¢ AefSgriaf PROSERIACIBNE b Fre-pacRE s Bm GEASUONELAOGE. TS | .
made of aagkibwesd B utilizihg hRs Bellevllg sphingrandpirnBybten agdribig réesiot dfve spring
properties. The needle hub/spring arm 1720 and resulting fluid path 1724 of
Figs, 95, rdeaseanechapisgguiilizing dhefiction of thgPebeymbespane hpshingersandhs as, and

can inclu ingl k! n uj th. .1 e e.val ve
exit hol eq%"lgfg atﬁg rff%atgk n(;epe ‘?lg{“ég%ﬁi c%)éﬁsﬂ} %?pél . bx?htfe?élrdg]sv grs\%%llﬁﬁp' 1?%%%0&0% s
eliminated when the pin 1635 is removed from the Belleville spring 1630, thereby allowing
the drive springs 1660 to push the needles 1640 into the patient.

[0281] As noted above, the Belleville spring is allowed to flex upon a reservoir to expel
the fluid in the reservoir by displacement. As noted above, the reservoir itself can include a
rigid side and a flexible film side which is deformable to accept the arms of the spring.
However, reservoir improvements to materials and construction techniques can be

provided, as described in greater detail below.

[0282] In the typical infusion device, the reservoir is typically made of a material that has
strong chemical and/or drug resistant properties. This material unfortunately does not bond
well with other materials. The improved reservoir embodiments of the present invention
shown in Figs. 94 through 100, introduces at least one other material which will bond well
to other materials, such as needles, and then includes a means to mechanically lock the

non-bondable materials to this new material. This separates the non-bondable materials,
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can then be assenbled with the needl e hub/spring arm 1720 via a conpati bl e
val ve nmechanism 1730 or 1740, shown in Figs. 99 and 100. Figs. 99 and 100

illustrat and second valve 1730 and 1740 for assenbly
of Figs. ‘SQQ?‘I?#’[%?"% 98. [02841 In the typical infusion g\?{dcgé&ﬂ“%@%

configuration of the reservoir and needle hub/spring armincludes a

reservoir and fluid path str.ucted .of one par{. However t ed above,
tho 1 eser 6 asiheaesebvaiy bT QL WA sciinine 45 rdig drgaCHTan: BEbaHFR Torh I has

strong chggh&dle ﬁﬂt@ﬂ‘ﬂs chﬂgasrtﬁ§h§&ﬂ@hut9§ﬁﬁl‘§rﬁne§720m¥ ﬁg”% eTHeatlwo separate
unfortunately does not bond wth other materials (i.e., the needles) very

wel | . Thepmdesammgéenﬁacewpacaas one with ea«;&roothpn wadsseakng hrbwlpcmsuéhgs an @t

th h 97. all bl dl 1728

spr i ng- ar AreageicaTngy 72 Bhe ABSPReRs et ek daancn o HE TR Lt ePd FELAMH cal 1y
fixed i n&&P@ctﬁew bpﬂgd@bh@ anﬁ&@rdfad resé46854dndSe Qegslamlefvl SCKrR4a0R £m f Or
conpleting the assenbly shown in Fig. 98 are shown in Figs. 99 and 100. In

Fig. 99, arovadivgagluihpath. Fogl 96782 nesspp@tswet\h@m@cﬂ thy res¢miols armoyolf iFigl (G5¢ diig.

opening 1%34 in the rm f.l athhusm 720,,Th pri ar f|UId
paeh housPhds Ay o of h frsBRbi A8 o e 94 ARG BL R B

with an qu[}h@garlﬁg&mmedm%ﬁ@gmvmr 1700 and sealed with an Ori ng 1738.
The rod 1732 56 WD 20051018703 PCT/ US20041026109 i ncludes a nunber of ribs

1733 and an_enl| arged proxi mal end 1739 which functions substantially
similar td0O2&3%dhgempraved desspoireemipadiments ef tha peesers IRyepsion snclyds peoviding i g

1748 aboul FHEto & ud Blid Db BoRifine shE B BThECHT o2l haeRhe
r emai ni ng cuidtruetel WCK o @Eyfarate enoldetosdraintThalrbserasr (RO Pigsl BHOYand |98,rmar ds

to Fig. 99. [0286] This_ use of non-bondable and bondabl e materi al gagerrent
i s furthebemadesf pmaéqr@éjthahh%mromswh@mcalgan 0y oresistanhproperigs. nEla,dePf‘@

ermbodi 1ok gy B fmP [ PREB el AL ha T R4UIAGL 1810, 405as o Rl

nol di ng proc o have = two or ’nore er nop Ias ics of

di ssi m | aof amy umﬁbarcffqﬂssua nfuitemds sddlcan Sicheke d firglediler seal slongltheomﬁspamn are
di ssim | ar they inherently resist being bonded to each other. In_ a nornal

two shot ?r% 1 bethgepfscrdes exit lafé%uln?sartd/tgp agqdls opsningsely26; 4 hetreserirei0e
hat ure of c é?ll @éta's bl?(?l“ng‘l Hﬁegeedhen hhltyg%rg%zgm?flﬁbewhr@ 8%ﬁ§gtlﬁ1élblalve

enbodi nent's escrl there 1's no Sive nature be
pl asti cs, mdnhmﬁmrlm(aommm;asho@ufn mrfhgsu99 a1 @ sFigs. @9uinid 11109 éldlistrate afiretednd a
pressure fit, and thus I

second valve 1730 and 174%I fgr use w1th the assembly of Figs. 94 through 98.

[GZ84] In the typical infusion device, the configuration of the reservoir and needle
hub/spring arm includes a reservoir and fluid path constructed of one part. However, as
noted above, the reservoir 1700 is typically required to be made of a material that has
strong chemical and/or drug resistant properties. This material unfortunately does not bond
with other materials (i.e., the needles) very well. The advantage of separating the two
pieces as shown in Figs. 94 through 97, allows for easier assembly of the needles 1728 to
the spring-arm hub. They can be insert-molded or bonded, instead of mechanically fixed

into a non-bondable material.

[0285] Sealing interlock examples for completing the assembly shown in Fig. 98 are
shown in Figs. 99 and 100. In Fig. 99, a valve plunger rod 1732 is positioned within a
cyl"in;d'rical opening 1734 in the spring arm/fluid path housing 1720. The spring arm/fluid
path housing 1720 includes a reduced diameter member 1736 which is mated with an

opening 1702 in the reservoir 1700, and sealed with an O-ring 1738. The rod 1732
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[0287] In Fig. 101, a cross-sectional view of a conpleted bond 1750 is
shown, and includes a fluid path 1752, a filmseal 1754, and a first shot
nold 176 shot nold 1758 is then disposed ab ' shot

nol d 1763Va28| segﬁ?es t he needles 1756. The first shot Q#gﬁc?g%; 8(%%3 shown
in Fig. 101, is nolded having protruding dovetail configurations to provide
a mechani ¢allude@GK ninbér bNeib3ecBnNdaiha ARk ebdlgRlimga ddwe 138E Afkch fhRtiomp! d
cool s and shrinks about each dovetail. [0288] Specifically, follow ng

appr opr i asebstantikiiy gimiled tes theseldesdribed ahiove voth nefirericado Figsobaddibedn Fihd 08econd

hot | d 1758 d t d abl

char act er i1 PoBEeh 28 BofyRRrbuiiten Yorberie Sl P AR s e case.
in a trangp@Rnbf the r&ficed®! Bsthéter MRdner 81746 Thaher RNGEhE NalveC igRtoR agd | C
material is.preferably a CéC| ic olefin copolyner (CCP) that is

char act er |Snmllmg¢ﬁsw verreiegandgtekigr 2.y, | ow extractables and
bi oconpatibility with the substance contained in the reservoir. This

mat eri al atur capa h y t rial

such as pdoPRE oG8, of FREBTaRle BPBohDRBHE RASRLY hBeBPOlnE BN | S,

shot, as $1|it@\“ﬁbrat6d o 8. follORinighidaitipallidiprodudaieedle thub Ehitodifiaté bohalprasemnws of
conpleted nol di ng_assenblies 1751, 175 1755 and 1757 can include any

nunber of ikNspEeR| Theembedimentisyise ahyvp shotanelging progesewbichdws the abilityto have

20010811 24 f ORISR SR AOR iRl plndiydhdeh oot

Such as
i nj ect ed anedsiod ardrdissiniiat, ahdysinherehitly haist béigy benddnpaash oteh Idavrinaal twoWhen
the second, shot material shrinks, as all plastics_do to sone degree, it

will put phesmaldingoprocess. 31s6pels tyelsalhae@gteéfwmée a@vfétvsmahaﬁ@fﬁhwlatsh@

ef fect of t tisfloui d
seal bet vvtgeﬂllg Qangl Srkggéjﬁqyﬁ;eaﬁﬁ er| r@ﬁg#lﬂ)\%gt&l({fgaﬁtﬁer%mé]@é ﬂggl% |ncapable
of creati m@hawfel Mhdefbéﬁﬁeeb&hd/\pl@ﬁhdsh&ﬁ?efcﬁr@&&ﬁimﬁlélﬂ@f unjgue desigayrire dititieert toof t he
present invention deﬁnigrl bed abgve is further capable of creating a

cont| nuou&retea Rrepirenltt Andithes adtuad spakt over two different material types

(i.e, 1760 and 1758) Thi s reduces part count which reduces cost, as it
vvoul d oth I seal i ng
emer* DICHOST LIREE 06 PEOIBANANBHER iy BBk 80 Moy R |

part countinchindes afﬂuutirpath i T, eaaﬁslm sdad 17dd) e et farst slgpt moldpl 78K t4A secondeshot

Addi tionally, .constructio ke adva of the de |rab

char act er |'§‘%iii (,lég]gfs E?’ﬁb disposdy °HY %Feffr 24 ?g&é %aecmad rlgﬁ@s es

that woul @pe first shot mold 1760, as shown in Fig. 101, is molded having protrudlng dovetail
configurations to provide a mechanical lock with the second shot mold 1758 as the second

shot mold cools and shrinks about each dovetail.

[0288] Specifically, following appropriate cooling and standard multi-shot molding
procedures, the second shot mold 1758 is done in a material with desirable processing
characteristics such as polycarbonate. The first shot is done, in this case, in a transparent,
clear plastic material. The transparent, clear plastic material is preferably a cyclic olefin
copolymer (CCP) that is characterized by high transparency and clarity, low extractables
and biocompatibility with the substance contained in the reservoir. This material is by
nature incapable of bonding adhesively to another material such as polycarbonate and the

like.

[0289] The geometry for the CCP first shot, as shown in Figs. 102 through 105 which are
cross-sectional views of completed molding assemblies 1751, 1753, 1755 and 1757, can

include any number of dovetail and locking configurations. In each case, after appropriate
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ot herwi se have to be nmade if construction was done in only one or the other
material. [0291] For exanple, by nolding the first shot (i.e., 1760) in a

mat eri al C , the enbodinent can capitalize on cial drug
Y st RN

carrying capa s of the material. Unfortunately, does not
exhibit practically any other common, positive nmanufacturing or processing

I b : ’ l e, ' Lif 1 cul i f. :
The sooondoulity STREESTsidicthe selishb i hnd § LARGTHS b G0N EdwondRhEer @

pol ycar boriafeeted avdiin@hthe eiadletails buhdthangedledsorhpask kactp dbyerail. owhan €he €9ednd
further does not have adverse effects on the drug which is contained in the
parts nadehetmeaicpal shoings,as|all plasticsdle tg spme degtesdittritiiput pressws adpe sloped
creating .d I 0 o Yl | [ an
acconpl i sﬁsggla‘?grsi %@@gr% %?{h % bh%dgepr? yi%tﬁg%k%ﬂ"?citg éﬁ? étg{éhghﬁr‘ie‘ﬁ ?ﬁlé}?%r

har nessi ngrédie thbrighk flagl sal berevesR iy tvad digiaiilas inaterialy fhac evoafd atherdsobel
material in such a fashion as to induce a tight, pressure induced seal

bet ween t HBcapableof prepting A seal hetweedthemi n t he enbodi nents of the present

i nproved feature invention by using variants on the dovetail concept. As

shown in b%@ﬂ 1 | | i . [ Lnst
verti cal gn pgrﬁ%nw:@lvgdr.' eé&??lédceggbg&eog}ggérg t Stz%ﬁlglggli?(s)crﬁ%?edgtg g@gs gﬁ?‘? I|nci ent
fl ui d sealcapitfd@6Biredihng xamtiapsusdfauid pathfinia singte paef ovee tva diffensit utheerial types

| mprovenents f hi gh_vol nol di ng, assenpbly, .and autonmti on processes.
The dovet d-f- é%oaﬁgghmg- ?ﬂ%@é@?ﬁssvagrfousgw FediEd £80% Uity 6109
| nprovene ' ' el udi 2 :
M R A A S b A S R s S
mol di ng opeowd nonenly enareasaittiee cost gdne ssparecamb| bub dgnteee mnmieass ithd manufactteng al s.

The ability to bond with patie needles is further devel oped,in th

pr oved (ROBRRESdS B ARLIR e dFF rofripistion CbyaR aONGRE Ol Bl
embodi mentcpafacleRStidsNd i@ Br A8 CATTIRAE hRefhILRAY Sedull tcdhipPorAtsed BRABwARME OF
nore patient needles, or mcroneedl es. Each mcroneedle is preferably at

| east 31 gubgwissthavetrelid made i gonstmsti@ywesadage,in anly dns oatiehatheranatéridli n t he
patient needle manifold and can be wused to target either an intradermal or

subcut ane e as required.by th ecific lication. [02 The

ot ont  ndbaol ik Aameli Py it hoff 4R G- 1B e larRDhurh AaiNey, 1

i ncl udes  @ibddaAst QARCabltizd &P TRE BerfefikiaP AnRAtdiriifg Rapdbildlsi dNtheNBREHA: The

mani fold nay sinply have a single path to one or nore patient needles, or

may provi dénforiinatelye the materphtdoss not exhibit practically any other common, positive
manufacturing or processing attribute. For example, CCP is difficult to bond with needles.
Therafore, the second shot (i.e., 1758) can be done in a material such as a polycarbonate,

which readily bonds needles to the polycarbonate, and further does not have adverse effects

on the drug which is contained in the parts made of CCP.

[0292] 1t will be appreciated that this concept of creating a fluid seal between two
somewhat dissimilar materials can be accomplished in several ways. The underlying
principle is channeling or hamessing the shrinking of one material against a surface of a
second material in such a fashion as to induce a tight, pressure induced seal between the
materials. This is achieved in the embodiments of the present improved feature invention
by using variants on the dovetail concept. As shown in Figs. 103 through 105, in the
modified locks, shrinkage against vertical and perpendicular surfaces also can be used to

crease a sufficient fluid seal.

[0293] The concept can be further refined to include improvements for high volume

molding, assembly, and automation processes. The dovetail arrangement represents an
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routing contents to each needl e separately. In the enbodi ment of the

i nprovenent shown in Fig. 106, a mni needle hub 1770 is constructed to
secure a pee 72 and to then be snap fit into a cor j eedl e
mani fol d §§5%5§?%§§6] In a mcro infusion device, a drud&ﬁgggﬁegﬁguﬁypically
has attributes suitable for storing and sustaining drugs in liquid form
The sane r. i , t r h tF ]

char act or | EPToSRisht ofE Py ol in seferd v, ShALMAG B SrhpticiBon e
necessary rhéldihgeprocess dndbukitig diclghritl Inv tHeymolsiwdticemoNifigh operatiods toscidatei 4 abl e

to have the fluid reservoir have direct conmyni cation wth the needl es
whi ch wi | IPressesst s7al bgtwigen jdjssimilaematgrials. The AbPYY jte fond; wih patisHdsedlss i
which is t . i i -t g rials.
Thus, ng rafite' G860k hirtirited St ok a READES I e AR IRAEC ' 21,
reservoir material and create the desired fluid path without the needles
pot ent i al |[@20]| Eavh enthedirderg of ohd ndusiacdevide desaibedrabobe oehtaih§ 20[€3st dheor

i nproved hub enhodi mepnt of the present .inventi sho in Fig. 106, solves
this problBXeRPUTESPeRFhEr m@Oﬂ%@&Se%ﬂ%m&%qegﬁ is prajergblyiah ot FYEFPT as a
separal e Riidiier, Bch AO3MGalgd] nd Rkl Hifh MepakitdCnceaR REnRANEAGLAPSE { O
function properly (1.e.; as a secure needle nifold), as can be the drug
reservoi r ysed d@o targst either cnompadérhlak or essbewraiep)s §pase asstequingd byrthe specnat el v,
when a sin hg conplex part is constructed as two sinpler parts, this

actual 'y c@®Bral| cost due to the increases in tools, handling, storage
(i.e., stock 59 WD 2005/018703 PCT/ US2004/ 026109 keeping units or SKids),

and the |i[o298joMRYSitient ﬁ&dié@%@ﬂ@s‘i@?ﬁd%mcﬁa%ﬁ'ttne‘éhf_é"iﬁ?ﬂifbldﬁ&gch HeBdedy Its

si npl e manuf acturing attributes, can save resources in the long run. [0298]
The hub 17 (eastioneBuidodosmdunipatmapatia tal cachrpationt nesdiee dTlnpmdnifoldirsayasimipiygh

cavitatio It can be.auytomated at high speeds and can.be | ded in

at er | al _SVE AcTERe R 5o R T ROVLARBOE 9 R SR TR P Suidrphs, b
1770 i's fubhiy cdnfGRPREiBRhele séaifely AP tHRtmuddihan dfithdinth#6vdnRen@ SARA at i on
requi renents, and can be nechanically attached to the manifold 1771 with

snap fits ipriogildéda byinionaed|sdrbdl 50ri§ gonstradted to edciurd macédiey 1 E¥sandyto thet ke i al s

and processes. Additionally, the. enbadi permts easy testing of the
cont i nui t y*"8F ﬁ{WO?FW?pB%%th?q%&mP’BQ%@%‘ insertion of the hub 1770 into
the manifold 1771. [0299] As noted above, the m croneedl es of the devices

can be of [@296)" g nligradhABIAr deviRU @ QFug ARErveRtypiRAll R hik RIS $IEBlefBF t S
al ong a body length, needle tip, or needl e bevel. As such mcroneedles are

used for o#dringeand systaingag diuge in ligeid feam Thecangaesasyoin heaveven, guoto the drug
storing attributes, has characteristics not well suited for peripheral manufacturing processes

necessary to create a robust drug delivery device. Although it is desirable to have the fluid
reservoir have direct communication with the needles which will eventually deliver the
drug to a patient, the thermoplastic which is used to store the drug is not easily bonded to
other materials. Thus, as noted above, it is nearly impossible to bond needles to the same
reservoir material and create the desired fluid path without the needles potentially falling

out due to the lack of a strong bond.

[0297] The improved hub embodiment of the present invention shown in Fig. 106, solves
this problem by isolating the needle hub portion 1770 of the reservoir as a separate part. By
doing this the separated hub 1770 can be configured to function properly (i.e., as a secure
needle manifold), as can be the drug reservoir (i.e., as a biocompatible reservoir) (not
shown). Unfortunately, when a single complex part is constructed as two simpler parts, this

actually adds overall cost due to the increases in tools, handling, storage (i.e., stock
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reasons. In yet another inproved needl e enbodi nent of the present invention,
a mcroneedle is provided which can assist in delivery of the nedicine
despite p bddkBis7pscl usion. [0300] A first variation of ' ment
enbodi rren?ﬁ?s shown in a needle side view in Fig. 107, %@?g ﬁ%ﬁgﬁneedl e
1811 is constructed using a porous nmaterial along at |least a portion of the

needl e bodyeepidkQinitdion SKW4) Snd eI, CRWeOEr, iR igEBvétient i eitHod@néit Ghowh $h de
of the needle to a desired degree. Therefore if the needle 1811 tip is

pl ugged, f¥igw Qahy s Fimple menufacturing adibutefe CHLIAYA SESQBICET indhe lovgduond
variation of the inprovenent enbodinent is shown in Fig. 108, wherein the

needl e 18 S of, ti e I . rti of

t he needl ﬂ% T%? @P g?:’[gpygagr%ﬁﬁ’ﬁ (?érﬁieﬁjt %T%&((Y)afr&t ﬁﬁyr@gla%tgg%@ilg?mg@i%eﬁ% om
the nmain exltitio itfdad®ebidinatddashigh bpeds dndosunbeanblded in ayndilabsuitaBlerfor f t he
tip becones plugged. Each variation _can be acco ed by usi n![gl@%ither a

b i sh
porous mat@ndHE Wih nessties: pusbiasaieedlsrl 783 Thehng 7 Rb i e ingerspdent o8 derpe
need! e | MIANRGIPS P i bGY/ td dfer®RIoh 1o i FBCAS BRIIL 2 b@fGHIIAN AliadiSR %S
| nprovenents can al SO app ed 1 devices havdi ng activation 1 nprovenents

as descri bthe manifolit rZtlewitH eshap Ifitd plovided Iy @ tdperddhairfadel?y dliginaingnestly shown
in Figs. 109 and 110, inproved activation and energizing of the device is
acconpl i shdatenals angd; pepcessgl ¢ Additignally, dhe epdiment Permitigeasy fsplang ok the
controlled ' j 4V . : ' a
pati ent skﬁoﬁﬁgﬁrf%gggtg idﬁ%%ﬁ@éﬁ@fﬁ? #gﬁ&j;ﬁﬁ%ﬁ%ﬁ@@%&%%@%g 1??2'55- 60
WO 2005/ 018703 PCT/ US2004/ 026109 sectional view of a first enbodi nent of
such a pat[@299]kAs inojedcibore othe imitromeedlesysf then demicas canbeaof idviitrag shgthe or and

Fig. 110 is cross:sectional view of the enbodi nent sho in an tivated
Staie. [ 0BPECTAR HAQSEAD PIE PO Ao engBaiecdls b BhsedfiRfing
(not shown)s siibh hHRRAGHNEAES aRGREY %@%g@&g‘&f ietiOne, 3hHALdCRC AR §EY £ virRdl, be! d

assenbly 2750, and a reservolr pivot arm 2770 is al so provided,
ext endi ng isesoneedn t yeb amnthdroimip@av&d reedie acmbadivieny afethd! pre@@i80invAntion, a

activation mechani sm 279Q s shown, which can consist of. any nunber . of
devi cos. SUBIFFAIEOTRas RYISHL T BF1 eFiR . CHuugapt % TRUCBRR O oun | n
Figs. 109 gnfishbh0, as the device activates, two functions are achieved in a

sequenced and/or sinultaneous fashion. First, the activation mechanism 2790

rel eases the manifold 2750 which is then driven by one or nore nmanifold
[0300] A first variation of the improvement embodiment is shown in a needle side view

in Fig. 107, wherein the needle 1811 is constructed using a porous material along at least a
portion of the needle body, providing fluid communication between the inside and outside
of the needle to a desired degree. Therefore if the needle 1811 tip is plugged, flow can still
occur through the porous material. A second variation of the improvement embodiment is
shown in Fig. 108, wherein the needle 1813 uses a number of tiny holes 1817 along at least
a portion of the needle body, preferably around the tip of the needle 1813, aside from the
main exit orifice 1819. This allows flow via the tiny holes 1817 if the tip becomes
plugged. Each variation can be accomplished by using either a porous material in

construction, or by adding the holes later.

[0301] Needle improvements, Belleville spring improvements, and material usage
improvements can also be applied in devices having activation improvements as described
in -greater detail below. In a further device improvement shown in Figs. 109 and 110,
improved activation and energizing of the device is accomplished in a single multi-
function/step, and timing is precisely controlled by using a pivot arm 2770 to both access

the reservoir and a patient skin surface at substantially the same moment. Fig. 109 is cross-
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springs 2795, allowing the pivot arm 2770 to rotate about the pivot 2775.
Second, the rotating pivot arm 2770 seats the patient needle manifold 2750
agai nst the patient's skin 2751, and also drives the val ving needle 2780
into the WéEsWPY0I8F03sept um 2740. I n doing so, the rotatiB/PsWer02810M serves
as a fluid communication path between the reservoir 2760 and the patient
needl e mani fold 2750. This enbodi ment therefore penetrates the m croneedl es
into the pactienal vieskoha A78 emthodinmgné 0f sechvaipateh-like iinjpeter on imdusgr syftem lin @it h a

single action. su as sjnpl e _push of devi but not, shown and
2dart+ onal e B End B ol B s B ol (L S bk R OB B anc
t he pati endctivited4de. The i1 nprovenent enbodi ment shown in Figs. 109 and 110

i ncludes the pivot arm 2779, or tube, which includes a nunber of injection
needl es 2753 :at. a substanti al | per pendi cul ar angle at one end, and a

si ngl e valP8Qehe dovige oAb diigt 5’% incuden anoppresiand lower deusing (agt sHowndt her
d. The t i . i : i 7 t
onds ¢ hat Rt s Bt f 2 AE & G AR 0BYR I OROLBImBIL S0 Skl 1O

penet r at e Z7g0at AqiivotsarBK2 7 ®%5dlso plovidedpbaendihg deitwign tthe nmvmifoid g7 stead £ 2780
to penetrate  the segtum assenbly 2740 leading .into the reservoir 2760. The
pi voti ng a¥dyiag npedle digle4n astivaiina mechapism Zi9; is §Bowmgxhigh gan sonsist @f ARY t he
armed posit.j i i i 2790. [0305] As shown in Fig.
110, when IE"Le 5??9%/‘}21 %sgﬁéﬁnﬁgﬁﬁ%hﬁgggkfg'ébti vated, the spring 2795
starts to rotate the tube of the pivot arm 2770 about the pivot point 2775.
As the t JO3S08] Imheheperubddiment shonth i Figss 109 hed dr1g, af thdrdeticdactivatds, the

i nfuser nﬁﬁ%dl e manifold 61 WO 2005/018703, PCT/ US20 #_026 09 66750, nves
down, pushPREIIEErhaepsd in74ssequarcsd aRg/op sinatangous fashion.s Firstrige a¢taHoRNd of

the tube ofcdifishi ¥ r@feﬁée\%/\iﬂeom il 2?'51) whitR 4 nthi‘%gx‘é B{{)\éh@& ﬁS&%iﬁﬂé@gr

t hrough the septum 2740. en the val ving needle 27 enetrates
si de of t hepringpli9y, 2Né&ing the pidotugm 877(etccas@d abputnthe hvateX/dby dbacoll] @Be and

passes through the val vj need] e 2780, down e of the pi.vo rrm 2770
PRa out 1 HOVE RS A8 Fis pitent hesmmentpl S50 censb bRt it
The drug w Jdot=T0] . b i i t oi nt
bef or e, o\rlwas!tl’%dﬁfe)yyssﬁne t?ﬁ%@f‘ﬁ‘g‘?‘gﬁl‘?’l%"i %%@%gé aeﬁ‘irozlrsn %Qﬁ@pﬁgﬁgﬁ S%ﬂsi ng
any of t hethe potetsg pivatermoserves aha iflgidemirsucativagatibimerecer h8 06Ervoiri 2560 apd oved

| er device

activation enbodi ment of the sept invention is.a si nd
i ncl udes ahf EaLEe iBeRIgR Habc dhisraadiment dnergiave Renebais hopiceeediy as
SUch, 1S into the patient’ skin 2751 and opens a valve to inject the drug all with a single action, such

as the simple push of a device button (not shown), and additionally provides the transfer of

the fluid between the reservoir and the patient.

[0304] The improvement embodiment shown in Figs. 109 and 110 includes the pivot arm
2779, or tube, which includes a number of injection needles 2753 at a substantially
perpendicular angle at one end, and a single valve needle 2780 pointing in the opposite
direction at the other end. The tube of the pivot arm 2770 has a pivot point 2775 between
the two ends that allows the infusing needles 2753 a range of movement necessary to
penetrate a patient’s skin 2751, while also allowing the valving needle 2780 to penetrate
the septum assembly 2740 leading into the reservoir 2760. The pivoting action is powered
by one or more springs 2795 and is held in the armed position by the activation mechanism

2790.

[0305) As shown in Fig. 110, when the activation mechanism 2790 is activated, the
spring 2795 starts to rotate the tube of the pivot arm 2770 about the pivot point 2775. As
the tube of the pivot arm 2770 pivots, the end of the tube with the infuser needle manifold
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easier to assenble. For exanple, in conventional devices the infusion
needl es and -the valving needl e nove perpendicular to each other and are
typically by a tube. This inprovenment enbodi nent replaces the

t hree con#%%ﬂ@g@gﬁgﬁ moving parts of the fluid path in btHEF2EHRSe nent s,
that is, two pieces sliding at right angles and a flexible piece, with one

NDVi NG pard7503n¢ies doWa, PhshehgSthd 4b&i1&OIMsB AR URe patehtts 519 275 NArHRI Rk eAd 69-
The flexible tubing, which can be hard to assenble, is refeloaced w th an

easi er to the $erebvfetherpiyotorrpa? 170 mOBEs7Rp, Inushing thevelving needicod B thraughdhe on

enmbodi nent__sho ' i 111. t hr 5 h i G t

ST Er et veseRRRY Sdo Wi e vatin He 8RR 78] BeneirhldE uiécHi ifle SPAe S tumNr40. he
drive it tdrugudieledsdd febr tiafebervdif 2360 aitRid¥RRioR gk it valvifg BeedUSEBO0! Bown
magnetically apply the force required to drive the needles into the skin.

Pot enti al tBp&tbgwfdie piNet araighOxndjont thg anfupien spedlesd Pdf thromarifeld 2730 ntover
tinme, and n n e ated, s | Gl [ e eir .
attracti vethpg’r@l geggbﬁﬂégg‘% g?ﬁg?) wgﬁé aﬁ?‘?etlh'?:’ rf"—,J s]fcf)’fr“(’:oe“ 22%‘# %/Seér%(s)sr‘l1 g ﬁée:%t %)‘g t§/H1%lrn tt hat
cont ai ns thufdre, bheyr tib)safmedtitte, e Qt®Ridion The:hamgne? 799eig 3ushdd) Misitlg ShrFahand
the strength of the magnets can be adjusted in strength to optim ze the
nechani sm PIEBBOBtiondechisngs described ahoyes- secti onal device view of Fig. 111,
t he devi ce 1800 has an upper housing 1805, a |ower housing 1810, a

filmcover Udpngd: . 1 L Les 1 Ul : : | o]
mechani sm @gé ! W‘é ﬁﬁ§1§°{V¥€ g@é‘éﬁ%ﬁ ?rgﬁ?&lbﬁ gp?rfetg ﬁgtrhsé]ﬁég‘ieél ggﬁl ls?rpbs\;}glgie# \rﬁg{ghgf
magnet 180mdvinaludesoairédused humbed bfpartehsive td kenadrtivagt devécet and as sadh, tihe
magneti c u%rs).er and I%éwer housi ngs 1805 and 1810, respecfively, comn

t oget her RSO 28BN nPamPiG 1 tqqBVErioah, gevicepgthe 1) lmweﬁkaiaadgaﬁ h

1820 and i nhAnd nBghé %Hv_e‘cf}ineg;réﬁg&qla? to @ZchVQhEPg% %ﬁt@?&a{?ﬁé%&ﬁﬁéﬂ% 09

1822. In the cross-secti evice view o e repel rces
of a firstTEndmpswement erabniiment rplasexithechfeoraenrhdrdy douridemosingrpants of the

reservoir paositioned above the engaged nmagnets,.[0309], As shown in Fig.
112, a cl e @alemeing EToR Ao 1 a8V §1°ﬁ6%§3tq“£ﬂ1é‘d“é’5&%leéan‘E)Psfreéfbl%SS
engaged Wwi{; : 1 sl i e : ove
and an S pare DAPOR mERaR pare sk of 1 e SO o Rl PR T

| ower nmagnEte flaaElb tfbing,twitish exmbehard tdassemylears 1Splactdwiah aueasiedtoassdsmipol e
bel ow), forci ng?t he piston 1835 into the contents of the chanber 1830. The

contents a@dPErced t hrough an opening 1850 (which can be furthered val ved
as descri bed above) and to a manifold 1855. The

[G307] In yet another improved activation embodiment shown in Figs. 111 through 115,
the device can use the attractive or repelling forces of magnets to apply a force on a fluid
and drive it through a fluid path. These embodiments can also be used to magnetically
apply the force required to drive the needles into the skin. Potential energy of the magnets
inside the system does not dissipate over time, and the magnets can be separated
sufficiently to reduce their attractive force on each other imd their force exerted on the
polymer that contains them, thereby reducing creep. The magnet separation distance and

the strength of the magnets can be adjusted in strength to optimize the mechanism.

[0O308] As shown in the cross-sectional device view of Fig. 111, the device 1800 has an
upper housing 1805, a lower housing 1810, a film-covered fluid reservoir 1815, a fluid
pati1 1820, and an activation mechanism 1825. When activated (i.e., the mechanisms 1825
moved free of magnet 1805 via a button or similar means), the attractive forces of the
magnetic upper and lower housings 1805 and 1810, respectively, coming together forces

the contents from the reservoir 1815 via the fluid path 1820 and into a patient via needle
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mani fold can be constructed of a material with a | ow resi stance to npvement
when driven by the manifold spring 1860, such as pol ypropyl ene or

pol yet hyl gn®a005@R564 N yet another activation i nprovenegé,r/ﬁg%ﬁggg@t shown

in a device cross- sectional viewin Fig. 113, the devic n upper
housi ng 1865, a | ower housing 1870, a fluid reservoir 1875 (i.e., clear
fluid chanpga?) , Inathkl diosd-seefidhal 88Wce aish anNFigper, msdepdlpne fordBOoes fitdGadand
1884, respectively. The nagnet of 1882 or 1884 can be replaced wth a steel
pl at e (not SesARv)AERE e Wesdl tp 40Tse the Isprigrtst fiema resgtqibposigpra playsi thed.
When acti V?ﬁfﬁgea?nagne’ts via a button or simlar neans), the attractive forces
of the upper-an ower nmagnets 1882 and 1884, or magnet and plate, coning
toget her forces the contents fromthe reservoir 1875 via the fluid path
1880 and i [0309] patshewh iniFig.d 18pedlear-d8@ied fuid chmhber F8306d ppsitibgsdt aboeed| e
mechani sm 1 ncorporating any nunber of nechanis descri bed, above, can be
used to seBiStopHd3psagagsd Wi anamqwga@etd&ﬁ&t(arbﬂﬁ%mm%mawglgi 5 Npal§ #hatem of

dead space i i I Ve i wn in
tho. pr o us B AaS Pole PedEl, TRELBEL el e hel REE e RS SR TR el
magneti ¢ up®sr (i chis exgnpléORavindat Si pulé ubes amdramiNepolebeloaddifcesing §adpistand a
magneti c | pwer. housi ng 1892 havin er of openings (not shown)

a_  _nunb gs ( .
concent ri c &t iRta e cratsaisef thegha 183 h The ¢PRignty areyforess: iBroughian QreRing t o
al | ow each 4 i f 1 can
be repl aceégﬁ%ﬁ%&g%eg% ?%I{ﬁget?gd \Xﬂo %ﬁ a\gf;\lggﬁcgb%# 2@0 %%ﬁ%&%gtlﬁéﬁg@ (ti ?g(sl%l g?lng orce
requi red. Wheifoldechn bacenstmsiedgfa matehanvithira 180 Ges{stanee to dioyphantewlnadriviea a

push butto r sim|ar. ne ), the attractive forces of the upper and | ower
magnet s 188158’5%?“1 SPTHE l%gés\)‘é‘% VUPW]G%‘??‘CPF%(@@M'OZMOQ magnet and
pl ate, force the needl es 1894 through openings in the | ower housing 1892 and

into the pry3 £} 18 el atdthérPeQivhisy iRBrovBRvAt eMibddifent dwi fBh2devidieerdgyi ces

above each function to m%use a substance via the patch-1ike device. Once
posi t i onedsestional vsew imkdg. ad3 that devicet ineludesean tpprr dmiubing | 1 8ad s lovwne havinge i n

posi tion, "wears" the i.ce, for, s eriog of ti ang then renoves
nd di scar 570 pdfiakrutof BRY (i ety FEee. § Qo b TE80 88 g opibder
upon int enidv%?%agﬁét R0 Hlanisah, fe%&ﬁ@élﬁ. GRE maFnet Y B8 relg84caRbEGackcan
depl oy as described in greater detail belowto shield the exposed needles
resul ting withm steel plate Gt sh@8dBhich gewldralio achipes tievatraationt forey sxeired. s
most desir leg 'act-{\t]e{tesd 81.('3.?\\9@ at g]u%og%¥ Is?n%lér%e%gs), the attractive forces of the upper and
lower magnets 1882 and 1884, or magnet and plate, coming together forces the contents
from the reservoir 1875 via the fluid path 1880 and into a patient via a needle 1881. A
center-fired patient needle mechanism incorporating any number of mechanisms described
above, can be used to seat the needles 1881 during activation and results in a minimum of

dead space.

[0311] In yet another activation improvement embodiment shown in the pre-use and
post-use side view Figs. 114 and 115, the device includes a magnetic upper housing 1890
that includes a number of needles 1894, and a magnetic lower housing 1892 having a
number of openings (not shown) concentric’ with the needles 1894 and each having a
diameter sufficient to allow each needle 1894 to pass. Once again, the magnet of 1890 or
1892 can be replaced with a steel plate which would also achieve the attraction force
required. When activated using a mechanism 1896 (i.e., displaceable via a push button or

similar means), the attractive forces of the upper and lower magnets 1890 and 1892, or

63



self-protected in case of accidental renoval or if the user "forgets" that
there is a safety step. Since a typical use for this device is for

provi di Nowly¥edde1g5@WM h hormone, which is usually given ﬂ&,%g}goﬁdégﬂbng, it
can be expected that users such as children that wear the evi ce may

actual ly wear them overnight, even though the delivery in this case is only
expected t ! . L o [T hi s
i o, wi ¢ ek ind 38, EROQuk BBy 85 icneh SPeREs Pt ol a8 1507 0nd

car egi ver .infbitke patient skin surfaded 885 abighowr infRig. 116e activities during use, or

i nclude a passive safety system [0314] Wth respect to safety systens there

are typicall hree options. A first. opti.op is o retract the needles into
the devi cggﬁéebéfn@e‘g‘fftsiagﬁv? §a°§‘ot{‘§ﬁf°éll 9 'PHEC st tance vaa Fﬁm‘g‘ﬂ%‘c &€, and
a third 0%ﬁ&!bo's§ioh?d &?%h&&yanhfééti%&ﬂ'tﬁesus'ef‘g%ieﬁﬁy léagéé mBrd%VﬁF?/x?el A getick.

Al t hough versi'ons of each can be constructed, no”substantia é et hod
or devi ce “vearsStthe dayiabe fdrrsome tphrodeftithe sant tkzdn rdmeseswid disdasisaid detideywith sk

breaki ng a needl e and expqsing. the user to needl estjck. Qther systenms, such
a5 aot | ve TS GwgE 1 BgOPO BB T HSa FSTHVEr JPAD TEHne s deTiel OV P el
rel ease ofoS@bR! ¥af£tgafe%?e°s Y BBy a8 debdritea! inPprehiep detahb@bw o1 dHidi@ the
action. A detailed description of passive enbodinents of the present

i nvent i on expesedowtdleneesulbing fom dodivhtpared by a detail ed description of active
enbodi nents of the present invention. [0315] To prevent inadvertent or

o posc ndOBEE) B bR rAALE RS Mieby S St TS MG o i ¢
activated @HIJQBRE&G% lc¥selFOstcldRfifaY fdmdal b € tHE \is&re“fbr et ttha thkrens aUhfepge.

The inproved safety nechani sm enbodi ments can be provided in a nunber” of
versi ons, St@y Sioe209picallSEdar thisTdaysz0s foromevidong humanugiowgh hormangswhich ap”

type saf et assive a needle |ift-and-cover type safe active

oaesi ve - WeneRRENEY B el REER £ chh e reBP OBl LRt Tt
[0316] Stiddvicethgy atti@llowesr gRhebyeriiRRl)aNes MRERABE deiety G 316k ichRdiskpllypw
include spring |oaded, pivoting transverse barrier mechanisns with and

wi t hout a expegtethtq takgtleasghan 3@ jminvigs.ulf dhq derges {adls offrdniimng this time; vipthowtnmpped
or glued d r v ri c S ive), pull .and_.],ack
ahi ol d mocians REVHLSRE AR Liiq ERRRIRL B o Rateglh THY g B0 s BGUEF <.
barrier (passiheaactividies tidngski otiatludsh phdsid saReMBtenet racti on "sl ed”
(passive or active), torsion spring to lift the needl es out (passive),
hinged flat shield with and w thout adhesive (passive), and bending needl es
f ol I owi ng (@S HaPathyregnest o safedy systems there are typically three options. A first option is

to retract the needles into the device. A second option is to shield the needles to remove

access, and a third option is to destroy the needles in a way that prevents needlestick.
Although versions of each can be constructed, no substantially viable method or device
exists to destroy the needles that does not substantially risk breaking a needle and exposing
the user to needlestick. Other systems, such as active systems, explore a manual shielding
and/or destruction, or manual release of safety features with an additional button push or
similar action. A detailed description of passive embodiments of the present invention are
outlined.below, followed by a detailed description of active embodiments of the present

invention.

[0315] To prevent inadvertent or accidental needle sticks, intentional re-use of the
device, and to shield exposed needles, a locking needle safety mechanism can be provided
and activated automatically upon removal of the device from the skin surface. The

improved safety mechanism embodiments can be provided in a number of versions,
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passive) and a bi-stable | eaf spring (active or passive). [0317] The first
i nproved safety enbodi nent of the present invention, or nouse-trap safety,

i's shown {Jy fbélsis7on’ through 41. In this safety device eﬁ@ﬂﬁbiﬁﬁﬂ 26109 2
ready, or |ase3 State, a sleeve which is integral to a spring (§I .e., a

safety spring), is retracted and pernmts exposure and use of the needl es.
VWhen t he [ ISk »f kit nigng, d ' - ,
unbi ased srapdfe s bERRIEE; Sef (Giilel WheeHULhICNF R St (e
such a wayorgassive)ecidas®taing nsbdle hthnifold tpgedifag (adti®8dBpaskiven first exanpl e
nouse-trap safety device shown in Fig. 37, a push-button device 700 is
shown wherein the activation and energi zinhg of the device. is acconpljshed in
a single ol %%@tqﬂefﬁ/lg%péwe&r %@Xs’“%aﬂé@c%lﬁ%ﬁgm&%v@“?@e& ejgwi igclude

Cross-secty Iy Of ¢ a%x,ggpl ‘Errgé? i Wie : i nk » em
that is acgtp ?\agtl%a eg"\;\?l(re\émggl e pusPh u?ﬁ%ﬁhﬁlgﬁé “?{rl\]cﬁjdgfvhtgs%thd; l?lﬁ:?étt Ssly)ﬁr%)r oved
saf ety entlock nfestureof(pdskieepr maml flipv éoyt, | mappgd0 3t 9gluddh edodkev itranswetseFibarrieB 7

i ncl udes a push, button 780, an upper hqusing 705 a |ower_ housing 770, a
mouse- t r apm lsv@d,actave;oalﬂl oit &b Jask Shiglg r%efg‘é'i‘)?mﬁi(l?%ﬁs“’ﬁbi springdoaded }if ot
spring 79 : i : r Qi : r ] wa Fig.
36 ha { ne e LR e B o e B, A e e gl pene
at | east oipesswel areacti®é), torsion Ispdye o lifiehes peddiay out t(passive), hitige flat sipeld witld, and

renoves a support negber (not . shown fromth tient needl e manifold 745
i1 owi g . RERPHORAIEsHS @Esivein 1 boMinBATERER (ol GF e nPepEr) LR no7 80

al so rel egﬁ%é‘lvé)%dqq{?-rstalb?etlﬁgfs?%ﬁg (dXPVBYLpassie). L he device is adhesively
positi oned agal'nst a users skin, no novehent of the door 790 1s allowed. 65
WO 2005/ 018703 PCT/ US2004/ 026109 [0320] One aspect of this enbodi nent of

t he preseriO3¥Kjefihé fimstiimproned safety lembodimeme of tthe preseriteinyerdionj oy mo®Se-irapi n a
constant state .of, exertion rd nhi.ased state (i..e., the staje shown
o F gs. suTERisantee i by 2 R A0, WL Ru B dedieR moBiraert o RS OF f ace
upon Whi cfjadeliatA€Vd SiBeveSwhikch 3¢ fiRebrall tola spﬁrfge(i%K'ansa(Péty_tsBﬁn@aﬁd RithdtedBfld t he
adhesive used to attach it. Therefore, the safety spring 793 is known to be
wor ki ng i rpeamiteuexposursoantt usepoiothie grepdies. tWherethsedtyioggs memmevedsfrgmahe skia thait i ent
and keeping .th enbedded ., f or esired apount of. tjinme, This fqrce however,
o necess ApnE e RUCinRiRes Pl Bad SRR pefliont bfRiseVY b Heeedte
exerted sphisiéh 4 Ry bOtCehciddl £1d sBIRRIihe he@@Nt ual shi el ding of the needles 760
when the device is renoved fromthe skin surface. Therefore to counter this

force, a further aspect of the enbodinent of the present invention is the
i ncl usi on 983 #HatIncafiry eyempleomoyessean pafatyadevice shown in Fig. 37, a push-button

device 700 is shown wherein the activation and energizing of the device is accomplished in

a single multi-function/step process as described above. Fig. 37 is cross-sectional view of
an example patch-like injector or infusor system that is activated using a side push button

and including the first improved safety embodiment of the present invention.

[0319] The device of Fig. 37 includes a push button 780, an upper housing 705, a lower
housing 770, a mouse-trap door 790, a door latch 791, and a door pivot point 792. A flat
spring 793 and a shield 794 are also provided and more clearly shown in Fig. 38. As the
push button 780 is pushed, the movement of the button 780 opens at least one valve 750,
dislodges the spring retention disk or pin 730, and removes a support member (not shown)
from the patient needle manifold 745 allowing the manifold 745 to travel. The movement
of the push button 780 also releases the door latch 791, however, as the device is

adhesively positioned against a users skin, no movement of the door 790 is allowed.
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a nouse-trap door 790. [0321] The nouse-trap door 790 acts to trap the
safety spring 793 in such a way as to reduce the anmount of force actually
transmtt kin surface by the safety spring 79 door 790
uses pri ngg)p% gg“é&fever age (such as those found in a chn({TTé g&%ﬁ%@z@ﬂ)%rap) to
produce a nechani cal advantage of the door 790 over the safety spring 793.

Thus, 8 oor 790 foI (g over_.the saf etx Prlnq 793, the safety
spring 79§ &?{@ §P%§§R?Fb° 8? AR hihA PECSERLINVERInNIS TR this $talhitas | s
at a predeLeiyinag 739351%,%’i‘ﬁ%oﬁétﬁfﬂs&a*ﬂ@oﬂ&&hxonﬂb@gﬁis7a%%nb1a‘§’é’d EtQter(?E'U%Sstahé‘e

force of the safety spring 7 by a nultiplier of the ratio of he di stance
bet ween t ishopnesdiige 3@0Mughf41t)h§hlsa:best9ntsqmertwg 12 3B unterkdt be the mgﬁacc?@ﬁomf t he

d 790. f f th
cotual 1 ortich e ek s pcped .1 #855¢ e wancnth i FE afhenlteeed BLidapRidr "
Wien the dpedsrel ﬁlersﬁf@ygﬂ'lrfg'm& htﬁo»%kwbéwohaﬁguhe\ﬁ%ﬁép cJulﬂﬁqsr[)@lR:tlQQ% 790
is urged away fromthe device by the safety spring 793 as it travels to its

fully deplayteddisgatcedlen36s imoamatient Iéngskcemsg tl‘mroglghedd_t:d fohe desirad anhounppte of

the safety.sprin 79 on the door 790 o the.nechani cal

hdvant age TE T Tabis oSy en ds 35 e e Emsdtaingifus et i T RG G s | <
urged and gxeMed Sp ﬁr(Y]@Wf Férde t\’hﬁcm%%@. evehRal"8i&1aikaCatl tha héade 60 ivthen the
proportionately reduced. The safet ring 793 will, as a result, accelerate
such that dewisefisitemoved fonythg skin su eces here rgpwcnlgtewlas nf@rCfr,@aﬁurth@rdasmct of near
t he end of |tsI NQg trave af e p n

necessary BbERoRPEh{ plhe RisdéitimeR bt BBl bio sl S BeitHitbteatoba oy
means ( nota sb@wapdbot 1gosaf ety spring sl eeve 794 and any second det ent
nmeans (not shown), can be engaged and | ocked using the safety spring 793
force to overcone the resistance of the detent neans. In the end, when the
saf ety sprlO%21d9Bhe mougs-irgp deer TRO a0ty wagthe safebCTprim 9% insBhooway ep oy ed,
the sprin e | e d nmeans
will not qﬁé‘#ﬁﬁ% r e?r a k%rﬁpg(gﬁ{]iye& g@%betgﬁﬁ ¥ S%g{eﬁﬁzggxggsss?w%%&s%of t he

needl es 760he t[rﬁﬁa@dr m@ewmdlple@wfqm@hg@a(&ﬁhyam@mw@m1ﬁr§baﬂmrﬂemnou@é

needle lift-and-cover, is shown in F&? 116 and can _incorporate what is
commonl y KM Bdyces Bieshanyest advantge of thedoog 790 leveriie saistyt wing 793 s Thusad .

Addi ti onal

ngeni oue Wik Rk 8o 905 F308s BT e s 1P Bl el sl i

rel evant ganpi@Rkicmifedwporn meaoommo)r\pmbmm alpegdteiminedrdidtaice fiom therdobhi s
enbodi ment, the needle manifold 1956 is coupled with a spring | oaded crank

1952. The lirgeni®21,9%mich sedugesthg fargs of the safety spring 793 by a multiplier of the ratio of
the distance between the pressure point of the safety spring 793 and the hinge 792 of the

-

door 790. When in use, the skin surface will then see only a fraction of the actual force of

the safety spring 793 rather than its full force.

[0322] When the device is removed from the skin surface however, the trap door 790 is
urged away from the device by the safety spring 793 as it travels to its fully deployed state
as shown in Figs. 38 through 41. The initial force of the safety spring 793 on the door 790
is light due to the mechanical advantage of the door 790 being hinged at 792. However, as
the door 790 is urged and pivots away from the device, the mechanical advantage is
proportionately reduced. The safety spring 793 will, as a result, accelerate such that the full
strength of the safety spring 793 is realized at or near the end of its length of travel. This
safety spring 793 strength is necessary to ensure that any locking mechanism, such as a
first detent means (not shown) on the safety spring sleeve 794 and any second detent
means (not shown), can be engaged and locked using the safety spring 793 force to

overcome the resistance of the detent means. In the end, when the safety spring 793 is fully
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in conmuni cation with the manifold 1956 such that as the crank 1952 rotates,
the manifold 1956 is driven downward to enbed the needl es (not shown). The
crank 195241 din rotation coincident with a poi enting the
full enbedde O@é‘g‘?ﬁﬁof the needles to allow the fluid t?%ﬁ%&“? 1781984 Upon
renoval of the device fromthe users skin which allows a slight further

mani f ol d 18&ﬁo§'€daﬁu%|s ﬂﬁg‘@l\é’@sl‘@%t\bﬁl K AidikE B reddles P6@aRPHhe dRRM m@hdsav®d to
continue rotation mhlch according to the principles of the scotch-yoke,

will wt hdo‘menmheetmwh,andanb#equdltlyaﬁﬁvema@dcemr reifsetofi thesiiciedles 36& saf e
position. [0324] As shown in Fig. 116, the lifting is achieved using a

scot ch- yok I Sm aged with t a ni fold
1556, ana 1QSZabane feoptipreysd spRAT et b0 B, BE he LA iy SiRG e
posi tion (BlovAih BgPPIY andSRnRAOrhdrate viiak is Adnih6dly qma\tvn 2B fai sB8tch-Y0Ke 1950 or
provided with a pi n or cam arm 1954 having a camdriven through a slotted

mani fol d  gestsak amdslpttcmrftsﬁéleé i Agditigpdl dsfaslstof sych atragthedhare disglessd iklge arm

Lot o v DA S BER HIbDAR-Ph bl VLR 2

to travel golents od@itih 8@, intorpbatcdrikréiatyoktdenidee Byl drabsllithOfmo thel R3df) The
nouse-trap and scotch-yoke type enbodi nents of a safety nmechanismare

passi ve sy&iagifeld M0 dncoupind ‘V’éh ﬁ@P’é@&llqaﬂ%%fmﬂéi%ﬂs Thy learlil& 193 has  pinelit¥ér t he
dl
Gop! oy rent TosorpEaRERhY BeBHATE 193l R BOE RIS Doblse I0ETahilBlg

are those 19548 isskives dpwaward &))Erﬁbzzdtth@nedilﬂ@s r(n@twhbaﬁ)a ’Iaiactram:emszeﬁr@wpphdf hom
the skin surface, deploy the safety nechanism_ This senmg& of the skin

inplies a &AL cwmla@mo‘ﬁ@h@w%@& Rewsenting tBe dilk smbeddad dentl o the peediaseto

convent i ondioV ayé SRSt drleeal T BBl F BE B BXLROM e TRpG G BRR
reduci ng t hlowoachghtofurthéremsasifedd \ 96€ etaseli downvesad,i thedrank 1952 is Krebeasdal)’ dnide

user to inperceptibly. |ow val ues. }\[0326 Yet not her enb i ment. of the
present i nglAVEDIP GRiftiome iradheR Edsh, rCPding e s eerieles otibe areichnaks Wl of
the skin a L6 @ PER f%ﬁ;g pSm as shown in
Figs. 117 I“Ikllfrﬁ([)ifjgh %f%@di@ﬂf%ﬁ@%‘léﬂﬁ@@%%@éjo#%eﬁlﬁ?sg ol nfsﬁs ?Lyc[udes at | east
one drive spring which acts to enbed a needle or an array of needles into
the skin (@324 AssghownTheFgy ilve, terlifigg ibyacldeﬁddgusing' 8 ggowhtyokmadechanismch a
e S ettt e il o 1656 hdis B o STREE SO

(a), a substantially in-use position (b) and a post-use position (c). A torsional spring 1952

is provided with a pin or cam arm 1954 having a cam driven through a slotted manifold
member 1956. As the spring 1952 exerts a rotational force, the arm 1954 drives the
manifold 1956 into the skin surface (not shown) which also blocks further travel of the arm
1954. When removed, the arm 1954 is free to travel and in doing so, lifts and retracts the
manifold 1956.

[0325] The mouse-trap and scotch-yoke type embodiments of a safety mechanism are
passive systems, which require no additional steps by the user to render the needles safe.
Such passive systems must use some means to trigger the deployment of the safety
mechanism, and the most effective passive systems are those that sense proximity to the
skin surface and when removed from the skin surface, deploy the safety mechanism. This
“sensing” of the skin implies a direct relationship between the element that senses, and the

element that is deployed. The embodiments described above improves upon conventional
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conpl ete, a nechani smsuch as a ranp 1004 can be provided and positioned to
allow the wuser to engage the ranp 1004 with the nmanifold 1000 or head of

t he needl %6(8800@}3 bg array, and by pushing the ranp 100f}C"r/ﬂ‘§’?J

mani fold 1 the needl es (not shown) can be ranped up or back out
of the skin of the user. If the drive spring (not shown) homever IS

al | oned t opRLRY shiinPAR|ds 8) EXRIY B9 ALCEr 8P bl MBI QK AAN & thk by

needl| es, en t nee es S e agalnst the force o
drive sprlhgﬁwhﬁ&ﬂﬁhm@mcqhﬁﬂmknmvﬂugs 117 and 118, a passive retraction
wedge design is shown having a pati ent needl e manifold 1000 having a

ngage an 1082655 dRalber Ebadincilin e s b G0gp  Yokh pel e e

meni fol d 19&%1@}:’)% Eheéd%é r!ﬂclé—%? of 18 dkMMafitP (Keyl ﬁa@esé{{neEie;hB?éH REGNRIHME! ¥
lifting the manifold 1000 by slots 1012 securéd by an adhesive skin sensing

pul | - out mnlbmrsnw&)ﬂlo“ﬁhle Iogg.ild@ thzsvsgnmgz Assnmdsghmfedthwrmlhrquasnrummdason
devi ce as descri be ice is re he skin

b . t d
oo Th e o HIRE ahe v Siine wfish ets 15 Smbrd € sERH1E 6F ab ArrAR PR M Ges A8 hESKR Y| ce

as it is sppmkus&. THedSwd §br§1‘gr dﬁe@s@n%p&shwﬂea in su\éh‘%r}nzldﬂe?t}ﬁ?ﬁ%ﬁdnTmh@neSI ots
1012 of wedge 1004 are releaSed fromthe pull-out menber 1006 and the wedge

1004 i s dr heediesantaithe skinhia the nmbmd)mEnbsthremnﬁgl il @hdlt)tﬁo “élsnshﬂ)msnon isFi g.
118. This lifts the ni.fol d ,2000 and 8 . dles nn 1 act ed
oo the. HupPBle AmehmitR cho & 8 AR ceRS pRRideR Fd PRt Phel s (e Sy
1004. [ 0328erkdlert (gﬁg@t}ﬁmg'l@mhlthttﬂ@m\éﬁﬂ&ﬁ 1506 4r haud o?iﬂmeelhéédlel&n@edr@hﬂl@g part

and is positione bet ween an activati on button Og)not. shown) and the manifold

1000. A spnmdqu posigng theghmp loﬁééowrdrﬂad mﬁetfmbiew Hbe neetles (MO0 shaw cande

but t on. The 1 [ reIo enou to c ensate for, th

di fference’ rlﬁggf 9@ fivyea@g gﬁ? tso cpet lCJnhlefct s‘%‘% spppgv(gpt f}borwn
retract i onhowéerviediewddiystdysin sdlohrexéﬂtmg%ﬂ@y oh e Mmikhifiold 1060 B tHellekdles)t
menber 68 WD 2005/ 018703 PCT/ US2004/ 026169 1006. The ski n-sensi ng pull -out

nmenber 1008henshipliftingnf the naedlealy dongegainst thofasemelithe dnwe sprisiBown) in the side
not ches 1014 of the pull-out nenber 1006. [0329] Wen the button is pressed,

1 moves ufdhei DS Sl B B3R, § PRl 18235006 18l dlfon WARISAGERLE Bubhe

ski n- sensi conpohe and " P conpresses

t he spring héﬁﬁ’«B atpatieiitSndedlel mahifdld A000®AVing Th ajb‘stahﬁams)e ftamagpm ulobz @utendipber
1006 stays in pIace due to the presence of the skin. The manifold 1000 is
rel eased aff@msenposite sifes hewsaf tosengage pe ingling of ayamp rlORSWIenithe Fapmis drkien t he

adhesi ve O{bv&ap(? tﬂe%%foﬁ&'ﬁb@(? ﬁy arssﬁng 1008. The ramp 1004 is secured from prematurely

lifting the manifold 1000 by slots 1012 secured by an adhesive skin sensing pull-out
member 1006. The entire assembly is disposed within an infusion device as described
above. After use, the device is removed from the skin and the adhesive pull-out member
1006 is pulled downward out of the device as it is stuck to the skin surface (not shown).
When this occurs, the slots 1012 of wedge 1004 are released from the pull-out member
1006 and the wedge 1004 is driven against the pins 1002 of the manifold 1000 as shown in
Fig. 118. This lifts the manifold 1000 and the needles (not shown) are retracted into the

device and the needle opening is covered internally by the wedge 1004.

[0328] In this embodiment, the wedge 1004, or shield, is a molded part and is positioned
between an activation button (not shown) and the manifold 1000. A spring 1008 is also
positioned between the wedge 1004 and the button. The spring 1008 is preloaded only
enough to compensate for the difference in travel between the button and the necessary

travel for retraction. The wedge 1004 is held in place by the skin-sensing pull-out member
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of the skin sensing pull-out menber 1006 pulls outward and this in turn,
rel eases the wedge 1004, which is now under spring |oad. The wedge 1004
noves foryar Lfting the manifold 1000, retracting t S d
covering eﬂgs&@éiotss hol e. [0330] In this enbodinent, threyrace/l sg%%%ﬁg
force-bal ance i ssue, which can be controlled. The spring 1008 that drives
t he wedge 0, e it e T if: i i ot
Shoun) i o0 eE BT acriing hyfSalimPE 108 s iRf BRR slifle Sl Feortneitabl” o
in force ahowh)inShesidphesbead 0y of ke gullfdut gentfer 10@. mani fol d 1000 by t he
driven wedge 1004. This can be overcone with a very strongly biased wedge

spring 10Q8, however thjs n_egativel,}q i npacts the force required to press
the push HOBRI Wihemthg buttn istRiessed.qih caves uphh ieksnis 8am thak peleases tsoiisrent

is shown i g : ]%g% f j ' i nel JBGsi 0! d
1000 and altl%(t:a?gilgg%%%%ég%lﬁgstg ar bu gﬁ%%@ﬁ?@?%@dﬁ’%@?ﬁg?% {a ITB.I’?IE)]?N d
drive spricogmprdssest the spying 1008 itvdtst ful diggladceagemt. T Skidisewsing pull-antmetmber
mani fold 1000 is couypled with the caryi agke. 1005. The vvea@e 1004 in ihis

case, is US8astays implacedisde theprescacaelne sun. Tomanifelth PR srsleased gad seats upon
safety r i o t drive
springs 01(3 h?ﬁ%ﬁlﬁéﬁi O.Tgﬂ gjoé (Jrglgrf Hi?g%aldf? (%ngt e;&gl\llgi;ec%%?%agn Slﬁgérgregﬁg?cﬁ %gderted
agai nst t lof theoskin setheing pdiiut meatbetr H@0S pulle Dutwddd32J thiein tamotdieasesvtae siedge of an
i nproved design.,is to use the initial travel of the wedge_ 1004 tQ push the
drive sprif@é, Bbichnis e wusied spobe sk De Medge J90F HaPVEhEwade Itk e and
can no |lo : : I t m during retraction.
Bot h of t%ﬁfoﬁg%’%ﬁ%@eﬁggﬂeﬁﬁﬁeﬁg?lt |%9{:‘%th(? e mani fold 1000 can
not be re-fired and reused. [0333] In the enbodi nents of Figs. 117, 118 and
119, the {PR3Q]i Inghissengaslsnerd, thert is aoforaerttaddnge ¢ssuerghith eam be dbmeollailt Tine

material . It i nstruct ed, of I arts. with a hi O 5/ 018703
T/ Us2004P5 3668 o irbies Ghe et d Dl IRe et ok <apAIy: 85 SEIGN PRV n
surface d%?ﬁgg gﬁd’t‘lsﬁ&&h)odls&{se@falﬁ&%tand?;ﬁi&%ﬁl'gva%vﬁ{ &% f3GRaftfold h@oogf%ﬁﬂ&r@aﬁﬁgeai |

The needl e held i'nternally after use and the spring 1008 is mnimally
| oaded ovadn forcé es itih eorspiwestd ibprthe tiftew ofehe nrasifaldf 00 yixhe driven wedgehl G0Hat t he

expandi ng gpring.1008 conpresses the drive.spring, and a ski dhesi on.area
s roqul T ol T BF B e &g ATOre DIREH or e, shrie L Hactee Bt or
i gh 111 ClicRieRfinifcisthe fRRAACRGMIred W Prisk AR bukdif.ce parts are incl uded,
contributing to assenbly conplexity "and"the need for a long throw to work

(i.e., increased device size). Also, as with nost
[0331] Therefore, another version of the above embodiment is shown in Fig. 119. The

concept of this embodiment includes a manifold 1000 and a carriage 1005 that are
launched forward together. The manifold drive springs (not shown), drive the carriage
1005 directly, and the manifold 1000 is coupled with the carriage 1005. The wedge 1004
in ikis case, is used to then separate the manifold 1000 from the carriage 1005 upon safety
release by pushing the manifold free of detents 1007. Thus the drive springs of the
manifold do not need to be overcome, as they remain exerted against the now independent

carriage 1005.

[0332] Yet another version of an improved design is to use the initial travel of the wedge
1004 to push the drive springs of the manifold 1000 out of line so that they are buckled and
can no longer exert a normal load on the manifold 1000 during retraction. Both of these

versions also have a benefit in that the manifold 1000 can not be re-fired and reused.

[0333] In the embodiments of Figs. 117, 118 and 119, the shielding is passive and

comn’stely covers the needles with material. It is constructed of molded parts with a high
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conpressed spring nmechani snms, such springs can be subject to creep. [03341
The ranp el enent 1004 included in this enbodi nent of the present invention
i ncludes a ranp profile which is shall ow enough to overcone both the
friction WR2PHWOWRAp (i.e., friction between pins 1002 PAAES2UHI2616D4 whi | e
lifting manifold 1000), and the force of the drive spring (i.e., force
urging the mani fold 1000 downwards), w thout being so shallow that the
"throw', degrée ahsttemgilomddodshet applydirdego dbky skis shifadeodgingimjactide dr affeste, a
further aspect of this enbodi nent is_the ugse of th(f.tranﬁla%i on of the ranp
to af f ect adheeve maseRes o GgreRdle Aern ThS nessllos s deld icrally @Ren Piengndobe; | o
perch® abéc}séﬁl tfmg%%mﬂﬁﬂh&ﬂ%d oveR llﬁe.emeoaﬁtm%ﬁ}heﬁwe9¥ﬁqel§serauf*&w BsladcBO!
shown) ne essgary to not only Iift the needles out of t skin, but to al so
di sl odge $uvk thatitheexxmnidmg spring 160% verhpriessesrthet driverspaige madta skirt ddhesien areeed| e

mani fol d 1000,. thus elim nating .the force exerted py .the drive spring and
Taki gt IRQSRHrdS FifRsE i ST Phigido PG AReriER o P dBFIaR el S hor
aspect of | | | ' j f res. ' ;

o ot do. ot FaRee P AQUIRAA, i S sk it el o MRl ST SRty
successf uhm’g’itﬁei ieed donatlong throwdo skirk (aedimreasdxhdévicasizéle Adso, e withhees .
needl es are é}ypi ally s II.enouL%H t hat thﬁg r.e?c}ui re special features to
ensur e t hEYRINDE SW%%)‘@F? ISASoSCHSPERES FaB P SHUCdR FTeRhese  needl e
features, by nature extend beyond the bottom of the device and unless fully

retract ed 03@4’1 ¢h@&_aﬂbfefléxﬁbﬂtt100ﬂ meMaEd W s amdbdRheit of 3RS Prdseft ih_ﬁ‘érftiioﬁr
whi ch could otherw se bend and break off the needl es. This enbodi ment of

t he presemclidayerampprofdéywhishds shallowesnodghstof aerdonfe hoily thehzicheroih the ramph t hat

br eaki ng. 11k Bk Bvegrbind 100 SRamidonh 3 {5 an'ifl) Bof Sha et "o
envi r onmepf thel @3a63pridigl (ik., FRENBEInghO chaNEBld PH0C BEwIW LIS, twitHoue Béih e Ro

simlar to the scotch-yoke type, ~ includes a nmechanismfor liftin he
needl e or shedlew bat thacthrout, aftranslatie phthafouien inedverglelongoAvartzd@59¢18703
120, 121 es sptct B i SRBAEERGL S0P et of 4T BRI AT AR Mt e
of the preamaiféldispreg)isuctias toTknbéiethe iRiye RpringdPEitapre’ sovt filge Manisle 1000.
pressing the manifold to activate the device. After delivery, the user
renoves t Rbisgabodinent gmplays sgRethres feptishewaldtesessoy touiof gnly lifiyiiemeedlesousut  of
L P, B s L, Boga e HRH G o3 AT WEHLBEE AL Pl
needle manifold 1000, thus eliminating the force exerted by the drive spring and making

the corresponding lifting of the needles easier.

[0335] A further aspect of this embodiment is the inclusion of structures which would
provide a transverse barrier over the needles when they have been successfully lifted out of
the skin and are back in the device. These needles are typically small enough that they
require special features to ensure they embed properly into the skin of the user. These
needle features, by nature extend beyond the bottom of the device and unless fully
retracted, would be difficult to cover with a simple transverse barrier which could
otherwise bend and break off the needles. This embodiment of the present invention
th’él:efore, provides for lifting the needles such that a transverse barrier, in this case the
ramp itself, can be deployed without breaking the needles off, as broken needles could be

harmful in the environment.

[0336] Still another embodiment of the present invention similar to the scotch-yoke type,

includes a mechanism for lifting the needle or needles back out of the skin after they have
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[0337] As shown in Fig. 120, a passive retraction slot design is shown
having a slide 1015 having a pin 1016 extendi ng from opposite sides thereof

to engag 1020 forned in a nenber 1022, and i j in the
sl ot 1023"@3%%3%%%3 of springs 1025. The entire assenb §g{d§ @F@%}%é%d Wi t hin

an infusion device as described above. As noted above t he user begins
operation of the device by p ess a_nmeans, suc e nifold or a
but t on (né’Fe‘sHB&ﬁyedsH%% anY'1s ‘|f96¢3‘§m&@sesr§t9év 1%\@ \?ga g%ﬁ ng‘htﬂse) to
conpr ess tplaﬁ'swesﬁfrhagﬁx Q%RsRa ot MNWRn{bBdfm et ofiﬁﬁ pr@%ﬁ?nﬁv@ﬁ’tl&fﬁ‘t’ﬁec@sef Begins

activated by a release neans, such as a user push button, the springs 1025
ar e r el eaoperationl ofithievdevive yeresso@2the orapifolg tolactivasé ihtedevies Affendeldveth¢heski n

surface as guided b | ot s 10 The 1015 ave oi nt

i mum nesdTEMoResabe Apfeaamee St sptierrnfiYamia Tlatpt SR o e
ski n surf arembR0dlide NaWRImantfoRPRaHer féﬁ%t”e@%t&@lﬂéjdé\ﬁ@é/ﬁid Y hbi"ﬁhﬁﬁrgh REchl 025,
and stopped fromfurther forward travel by the ranped protrusions of the

sl ot s 1020he medles prodrnuded iscawvered bydh¢ glidger in contact with the skin, the
slide 1015 is pushed down freely and travels further forward into the

d sl ts 102 t I t.h 1015 ,th ts,. d
oot on ARG K5 SHGvins Riss dq0nbaaarye Rt St I5iaBrabOa R & Ruec ™"
retracts tjpgs h@eﬂglaeﬁmbﬁnls éxrﬁéxfalrtgﬂﬂoﬁheapéﬁen@@ﬂes:me%& tbhpghed 2 v-sieimpoes el y
encl osing the needles. [0338] This enbodi ment g)tow des conpl ete covering of

needl es wifoimedaingg mgmbgn 402 randas drverdwethinathie sipt O2Q byi fgnals pf éwgmgssl 02¢ery

little forge is_appli l duri n I .on e I sm does
not affect gcﬁ?gﬁ gsge%ﬁfg’slé%lsé)%gﬁdsne@gl & mlﬁ%he 3#?33% esdeg? esfla? é’|v§‘/ %? ’P&edn

i nternal | yahatd, etic usLbeginicdpetdiivh df ik dsvhedy gsiéﬁsmcglaeraém fuch\ib eRsmatifoldbr
feedback of "in use" or "used" states, requires ng extra parts.

However, <iduitondreshewn) subplaptiallyeas cleémheé |ueﬁ1§eab9v@er§h¢fbtr5¢nt81 teegoatnaess theow
stick or @hﬂﬁ% {dz% aﬁ%ﬂo&f’i‘} ng%%'t (ﬂ. H]Cd%k ce%acti%‘i?égtﬂﬂ‘?éh{:a\é% Fneegrzségﬁé h the

above enbo ., evi ce

size) is pesesert pusN Blﬁtonaﬂle\/\sﬁlﬁgﬁmeﬁ afelcasaieshds i ve gefiden R022S fFicing e
springs can be subject to creep, and there can be concerns about h| %E]

forces hels§doy@ls th‘@f‘@jﬁlﬁl skan $“rrf9ée ap guided by state 1040. g Ehe 8lidestfi1S trayelpgy
2005/ 015703, PESAANA 2008 0730 s COBHAEY chAPERYEA IS Git SRPH, T ©

the prese I nventiron 1S a passive escri

bel ow. Fi gkinlslisfats (ot rsms\sm)eetoppal foint Qﬁmoﬂr@\tt‘aoél y the\speiftgs 1029, Uad s@bpatly a
vi ew of an enbodi nent of a bucket-type safety shield feature of an I nfusion

devi ce beffeme fugther \ﬁfawa%tra\eﬁl]éyrthegrarrmd prafrusigns of thectloty d 086t Whenvhedewdse a
device , il anslBﬁf& il%ontact with the skin, the slide 1015 is pushed down freely and travels

further forward into the upward slope of slots 1020. The travel of the slide 1015 then exerts
upward force on the manifold disposed beneath the slide 1015 (not shown) and retracts the

needles back into the device and covers the hole, completely enclosing the needles.

[0338] This embodiment provides complete covering of needles with material and can be
molded having very high strengths. Very little force is applied to the skin during injection
and the mechanism does not affect adhesive presence at needles. The needles are safely
held internally after use, such that the embodiment clearly provides visual feedback of “in
use” or “used” states, and requires no extra parts. However, skin adhesion is required to
release the safety, therefore low stick or high friction can present difficulties. Additionally,
as with the above embodiment, the need for a long throw to work (i.e., increased device
size) is present. Also, as with most compressed spring mechanisms, such springs can be
subject to creep, and there can be concerns about high forces held over the device life and

the rate of deployment.
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a view of the bucket-type safety shield feature after activation. [0340] The
rotating shield 1030 can be powered by a prel oaded torsion spring 1032 and
rotated position until the pu;h

remai ns | 42 is
pressed. ‘?’ﬁ%&/sdh?’g?d 1030 is then released and free to rotTE{é%OQ@Z(glg
prevented fromrotating to a full depl oynent p05| t| on by the presence of

wen e TRSYO T8RS Shpleds ST HEBoSRUR S PraBRTim iR 182 Reb Tl

devi ce i Ser@bRYRiM af Fedcribbd BRlov. fIﬁ%StQﬁisda ia@.apedtﬁverubttbﬂmew &bsidevige,ed by
the skin surface and rotates about 180 degrees, and is thereafter | ocked

i nto pl acHlustrating/a yisyweef ayembedipgnt efv buorkéét?ll’é§af:§€)’4@“§ﬁ(fe¢ﬂd@\ﬁl-frﬁll iAfsieded| e

Fecossed PR peiait Sblantch, BERRS B4 F aerhEste tARORTGEY B 0 AR el 00 ¥

of the deyivigtv oflfhe busiet-tyjRGufeeSsHidle felture after tivatien. skin with the adhesive
surface 1045 and then presses the activation button 1042 to activate the

i nfusi on devj ce. he device is renoved, the shield 1030 fll@? domm and

locks in [P348] é%rrottaheg Aield) l@éofea(qemewsteé\kefrﬁ prejpaded; (rsipR spRnge

t ouchi ng a sheet
nmetal par Eé}g%%{%?géiﬁe# oaé?a Otﬂé?tt’%mn%b glrnil?g% Sl’hl %ﬁo?xgggﬁ %251,8%%& glealq1 seen in
Fig. 125 ghikMds1038t isnferm r¢ledssdand ifiee toi rewitgfbut hepr@pﬁueecfrdrmwetratlhg)mlan@uof t he
devi ce showing the shield 1030 retracted within the device, the fragnt edge
of the ShAENEIMEYEORHER UL ReTRERO LRI S AkITASANSEDE adbeFive coveisd Sertcenmer
1036 of t u I i vat ed
as shown T oi5 &6 SeubltBraR ey dicdis hb Wlper i Wotioll'd O 0 s WPl o

housi ng otie\txbtetsdemmmi ahfails fige, thhehlsldl lé)Bd 1s1660bngeaobsutmtedcbtyahesk1h lserficabs
1044 on the button 1042 push the | ock 034 off the cross bar nenber
1036 to aPMbWiRtRaoRT Siylogsens, ang i if Sheasadier|qgksd ‘E‘FﬂaPlPQf‘agLﬂbf cqvseng Hismatent1032
when cl ea t @% | lustrates a perspective view of

t he openéﬁ£$%vggoﬁ§%EFﬁg&b edle gS¥c Iga:‘s'ter the shield 1030 is rotated.
The tabs 1044 extend fromthe push button 1042 to al so help prevent

pi nchi ng P34k Assldhnwhén\E@rIZthe ostles K40taomomgidaliyhecessed witharannepebimg 1036
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I
the axis of novenment of the button and hol d P he shield 1030 fi xed before
use. Wienatthatebthe imfnsidfdavice. When the device is removed, the shield 1030 flips down and

locks in place over the needles 1040 to prevent the user from seeing or touching the

needles.

[0342] The shield 1030 is a stamped and formed sheet metal part that is pre-loaded with
a torsion spring 1032, As can be seen in Fig. 125 illustrating a perspective view of the
opened lower housing of the device showing the shield 1030 retracted within the device,
the front edge of the shield 1030 includes a lock arm 1034 that rests on a cross bar member
1036 of the device, thus holding it fixed. When the button 1042 is activated as shown in
Fig. 126 illustrating a perspective view of the opened lower housing of the device showing
the shield 1030 ready to rotate, the tabs 1044 on the button 1042 push the lock arm 1034
off the cross bar member 1036 to allow the shield 1030 to rotate under the load of the
spring 1032 when clear of the skin surface. Fig. 127 illustrates a perspective view of the
opened lower housing of the device after the shield 1030 is rotated. The tabs 1044 extend
from the push button 1042 to also help prevent pinching of the skin between the push

button and the cross bar member 1036 during activation.
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I's pressed, camfeature(s) (not shown) on the button 1042 pushes the
additional arm sideways so that it can drop through a slot and rel ease the

shield 1 ly a small force applied. This also od4 t he
tol er ancgggepl\@ss?@@?ty of button 1042 position while al ng\?\nﬁr% tﬁ) ﬁl eld

1030 to rest lower in the device. This also can prow de nore roomfor the

: .
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the lock. This allo orce to engage t lock to e having a
much hi gheoorh dordke topsioe spratg 1032 and céquire &34 @gvidhbeightr si on spring 1032 can be
| oaded onto a pin (not shown) on the shield 1030, and a spri ng arm can be

| ocked b of th di t h
spring andoReal ThYF HeoRlBioE ifedt atmpryennaBl snroree US4 aBhG ol Bt op
down assefibggh '1'2?%65@%9%5 OJRir GYFr Wheﬁ RBe | dEViER! BN rélfdVeas plﬁﬁio@élyt& the
button subassenbly by pressing a pivot neans, such as a main bar (hot

shown) of at¢idens#liyeithe ERet-type goard 38 fips tblfoushétmox(enmg KR6whvp tevthertprsianhe
| housi t he pi n t b dt
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on back ofdqutihga&piatipl, thus "energi zing" the safety shield. [0347] The
safety enbodi ment shown in Figs. 123 through 127 are another exanple of a

passi ve saf etglséstemthat conpl etely covers the needles 1040 with material .
The mat er i[@B4 othis emhoedinaentadhey 1<m4,<t i aghigyasi vdth ani am al034wandéerasnapr - wal |

navi ng.a. obfedRlalRisEe o e, FORATLAE Yk o G 0614 MRS e R ode
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away from needl e contact point than other enbodi nents. The shield
however, itheyforeeclowa The dorse toflefepbe shipldHiOR0 ishepplied across the large dimension of

the cross-section normal to the movement of the lock. This allows the force to engage the

lock to be low while having a much higher force to defeat the lock.

[0248] The torsion spring 1032 can be loaded onto a pin (not shown) on the shield 1030,
and a spring arm can be locked under tabs (not shown) on back of the spring, thus
preloading the spring and creating a stable sub-assembly. The shield assembly would be
top down assembled into the bottom housing of the infusion device prior to the button
subassembly by pressing a pivot means, such as a main bar (not shown) of the shield 1030
into two sets of snaps (not shown) within the lower housing to create the pivot. One arm of
the spring can be released to press on bottom housing, and one arm of the spring can be

locked under tabs on back of the spring, thus “energizing” the safety shield.

[0347] The safety embodiment shown in Figs. 123 through 127 are another example of a
passive safety system that completely covers the needles 1040 with material. The material
is'cofistructed as a metal stamping, which allows smaller wall thickness. In doing so, the

embodiment requires only two additional parts having a high strength to fail. Also, the
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devi ce, which can nmake the device |onger, and the shield 1030 presses on the
skin during delivery. The shield opening 1035 further renoves a | arge
adhe5|ve,®5r @&ﬁ_ﬂﬁar needl es 1040. Also, as with ”DStlﬁﬁWBﬁﬁﬁ%E%0§pr'ng
mechani sns, such springs can be subject to creep; and there can concerns
regardi ng spring selection and the ability to construct pivot tubes as
required. 1.034 T vV th

mproved 0T dortHApR @ sRECBY HEBleld B raRfer i om Ris e E5all ety

retracted dtl«:breafﬁtﬁiadﬁdnposrﬂd giield 1030 heidvet, dreyilirdsha legReeof spacé withislek part
and I nstead of having a flexible lock, the pivot of the shield can
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devi ce before ctlva I's a per Ive VIiew o e Safety
shi el d fedi0d0.e Adéd, as wa.ﬂt moestt dodpredsOB 4iingAaechanists] suchi springds?€an Hehgublrdt toon
1050 and not the_housing holds the shjeld 1055. Wen the button 1050 is
pressed, tHEPs ﬁmbmfrq_es's be Sopeqras, seeardingspring selestion radsthe rbilgy he canstugl | y as
descri bed %ﬂwsa €:tggg(pewce is removed fromthe skin surface, the spring
(not sho I ps t Ri'el d 1055 and the ratchet mechani sm 1060 at the

pi vot point, engaging a catch 1061 on the device body as it rotates, such

t hat the [684i8}tTieabave smbodififefit fvah dse tfirehes previded Obbh iam prhproeed Fodkitige 130
illustrates the ratchet chani.sm 1060 i reater detail., K Ratchet teeth
1059 are ﬁ?@i‘é‘ﬁﬁm&ﬁ thesenckrt a1 Qﬂl&@é@ggﬁrﬂ%ﬁgm rehactgd to gyteRded peahAgs whifge, or
catch 106 t S d.
[0350] The ) SR 35, 38 2 AAAPYAE fnd RAPEL hipfihe AR T g Bl P B2
resist a dhfekhd;anrfgatchﬂédgouhdwedrd'rerd:Hyegre\mneravetse sotation.gEigad28 & gpevspeotifee f r om
t he bottom.of fhe. dev e user. Addi.ti naII to achjeve these

goal s, thel§%P ‘Fﬂa‘(mpfﬁ eé% S@sfﬁﬁmb@ et o€ py ap ign g‘ﬁ?%\\%fomgvatmarfdne
devi ce, thgg by iag érQ;Qecth VRe mhamfe@fsm*btaefeﬂﬁye&f&ra&lmw cient spring

force is provided drive the shiel d”1050 increnentally over the ratchet

1060, however care nust be given to force bal ance between full travel and
creep iss L[9349A| Apshowmial Fig.ak8e thel bpttos 18 hawdvait thoheusing haldsthe shisldt I065spri ng

h t hel d d d t.th
e of actBb i BRL02] &b rafih o TILAPSSIR HECIHR BI FO0 OBALRCkH the
mani f ol d aggktaianyds ddrbe mwsl&ztaewegyruﬁaommwm O3] i it chet

| ock provides yet another passive safety enbodi nent which
(not shown) flips the shield 1055 and the ratchet mechanism 1060 at the pivot point,

engaging a catch 1061 on the device body as it rotates, such that the ratchet mechanism
1060 holds the shield 1055 in place. Figure 130 illustrates the ratchet mechanism 1060 in
greater detail. Ratchet teeth 1059 are present on the shield 1055 arm 1057, and a
corresponding wedge, or catch 1061 is located on the device. Any partial rotation is now
locked.

[0350] The ratchet can provide teeth 1059 sufficiently large enough to resist a defeating
load, however they are not so large as to protrude from the bottom of the device and into
the user. Additionally, to achieve these goals, the ratchet 1060 does require recessing the
shield 1055 into the device, thereby adding to the height of the device. A sufficient spring
force is provided to drive the shield 1050 incrementally over the ratchet 1060, however
care must be given to force balance between full travel and creep issues. Also, final
assembly 1s somewhat more intricate as the spring has no natural place to be held and must
be loaded in the device at the time of assembly, which also requires interleaving the button

between the manifold and shield. !
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conpletely covers the needles with material and can be nol ded of high
strength parts. The enbodinent requires only two additional parts and wll
| ock on 4l tial deployment for robust safety. Phe lied to
the skin ghrngszoelpﬁjé further anay fromthe needle site thaﬁﬁﬁmﬁ({iﬁng@ﬁer
enbodi nents, however, the enbodi nent requires a degree of space within the
devi ce whirgh; e vi.ce-l onger Wi : \ 'ngq- t he
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bottom views of a device illustrating an enbodj nent, of a sz(aif ety

feature &€ dgyiGenviych san make the devics longgry iAsviththe ahoyeempodimer, tggldﬁlfgu are

per specti ' : : ' hé bidsdietd | : [ J.eature
after act?{\g/gﬁlgﬁgp[og\ggg%ﬁf‘?u{l ﬂéqg}sﬂé&g?h Jt1 lﬁe e@&?%‘éir’\?ge@@egag%‘%gf éLt“fherough
133, the usHicepreeptheasedesd Alsspss whie mosf esnprassde vprineg heGnsulss suwhtspahgsy as
descri bed abgve. When the deyice is remqved fromthe ski an adhesi ve
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it into p'rﬁe‘?ﬁﬁ?‘gcﬁ‘é%%&ég% ﬂx@'}ﬁ%t‘bﬁin%%%éq%ﬁr@ﬁé’r?&%%?%h%ﬂﬂ. surface. A safety

housi ng, or s , I's provided I'ch 1nc l'at surface portion

that is in contact with the patient's skin. The flat surface includes an
adhesi ve 10832§i Aqntlerdmphaved safety emhoditvgnt offdn présentdiavensioni is arppssvefully t he

patient fromthe skin he adhesi,ve 1062 wi |. ct to depl | ,e.., [etract
b ext 1 acCieIpHa DRl il J68ET FPORATET; Ty dFraPed Pane G Bl b r R o

shi el di ng fpmged@i% IbBROMNAEHS 862 dEde @Al EMURWID et ¥RORIGEatRON
renoval of the device fromthe patient. The extended safety shield 1065 is

t hen | ockefl annnfusiinadeyieenblefors ectvvation,andi Kignt B2 amd 134 ave pesspentive eottomt he
patient needl e 0354, he shield 1065 .i.s.a sta d.netal part that fits
Pethin « naTvaceriadushatng Mokl Pied ke BHAREHIR on 2064 1o prevent

the shield 1065 fromactivating prior to use when the adhesive liner and

needl e cajo85a] IHhRyde 8f thel @ABYEREentd BE FREheS] ViR od@D233, She REQVireRes dhd

substantially two parts, one on the bulk of the bottom surface of the device
1060, and ustetheninfusiorhdeviesn 1960 fubsanifally as descabed abos. Whken theedeiss e 1060

Is T emvec}emo‘,?e% t\ll'\pmztgg %ﬁ%}%oa%hagé H%@l?%é?%ﬁ%&%d to a shield 1065 will pull the

shield 1065 out and lock it into place before the adhesive 1062 releases the skin surface. A

safety housing, or shield 1065, is provided which includes a flat surface portion that is in
contact with the patient’s skin. The flat surface includes an adhesive 1062 disposed thereon
such that when the device is removed by the patient from the skin, the adhesive 1062 will
act to deploy (i.e., retract or extract) the shield 1065 from the interior of the device, thereby
shielding the patient needles 1067 which otherwise would be exposed upon removal of the
device from the patient. The extended safety shield 1065 is then locked into place and

prevents accidental injury or exposure to the patient needles.

[0354] The shield 1065 is a stamped metal part that fits within the device 1060 and is
held in place by the button 1064 to prevent the shield 1065 from activating prior to use
when the adhesive liner and needle cap (not shown) are removed. The adhesive 1062 is
pm\.ri.f-'.ed in substantially two parts, one on the bulk of the bottom surface of the device

1060, and one on the bottom surface of the shield 1065. When the device 1060 is removed,
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the two patches nove independently and the shield 1065 is now nobile since
the button 1064 has been pushed. In the enbodi nent shown in Figs. 134 and
135, a nunber of guide slots and tabs 1063 in the shield 1065. The shield
1065 i s p&DI28ed/yBt03until it becomes trapped between th@®CIAH204/026189 s| ot s
and the tabs 1063, and is thereby | ocked into position by the angled tabs
on the shield 1065. [0355] The assenbly of this enbodi nent can be snap fit

i nto the dbetwe phtchen mhee bulepowientlyhed thetsheald i1863lisswow magbikei sinderthe bptaice, as

it is requir tp en e, the initial | ock. The. pu oui. enmbodi ment i.s yet
Lot et - ne6f et BeeatiahE i fre distocmen: Shcvn b Bieoli4 oy ARRmngER, olide )
provi des 139 afd [tk 0831 mhthed shield QD65 M PigeNsHigld e1065 URBIu 1@ a$ untiP Wede@bmed he
enbodi ment requires a degree of space within the device, and can be

di fficult trappekpesweemthe tpp of dwuslote andithedabsel Gbdhard isdherely lacked into pegidomt t he
needl es a dti’l\hirg’% 4tngl udes at AF t one non-adhesive covered hole at the
bottom THPYs af%&®t &Pt 8SS leé ge travel required, and yet provides
limted coverhge on the backside. Also, interference such as a finger could

prevent dqPBSBJEMHe dtBéibly TN bmbbdARE] cahRisAGS fit it Mealdviza i/ the BBasthneENt
of the present 1nvention IS a passive torsion spring retraction desi gn as

.
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and Fig. kad prdvides REESHECddkv &vhwdhewildfnot heushatisder Birhal doddeat Hoevevér, ahd i nal
retracted paosition. [0357] The enbodi nent i ncl udes a prel gaded i nternal
torsi on spmmuedimentaediics B degree of space yithaythegieyiceandiran bgdliffisply ta erese o

mon Tor d_ ThirultEs ¥ Bfike dndfe sRalhle adhel: hincbes By WERASUBIBIR ERL B C
drive peg nibii/adhesivd &erermitidlebkhd Gétiorho Thissdlsd resultain £ dhuge 1AVEl rdguiredanst to a

seated position at the appropriate velocity. \W.en the device is exhausted
and it is Yebpmvides imigsd ¢qyeraggion, the Rackside; \lse.nnisgierengs suettay 2 fipgersqould pe

mani f ol d | | '%T;ﬁdj, havi ng extra over-travel, continues forward
and the s r?%&%%ﬁtggé% tﬁ%é drive peg 1072, flips through 180
degrees, and catches a retraction peg 1074 on the manifold 1076, |lifting

t he mani f J0O858])7Anéthersimped vedshfengernbetimentcifalse Yresdnt fiventign islarpassiveafotsismat e

version of .the enbodinent, th nifold 1076 i g_allowed to.nove sideways
slightly, SPADg TEEpclion; H§s1 38 gﬁigﬁ%f‘& veiow 18~m1§ﬁelsd?iRFéSP§8%"e1(Y‘P2" ®th is

sonewhat j s : . )
ST Leonoi Zo%ﬁl?%egrft h2q shfrdy SfEFEihRDIARIfuBN WV RO FPAR 1A osition, Fig. 136

is a perspective view of the safety shield feature in an in-use position, and Fig. 137 is a

perspective view of the safety shield feature in a final retracted position.

[0357] The embodiment includes a preloaded internal torsion spring 1070 which rests on
a peg 1074 on the manifold 1076. Two springs could be used if necessary. When the button
1075 is pushed, the manifold 1076 is released and the spring falls off block 1071 and
pushes a drive peg 1072 on the manifold 1076 to push the manifold 1076 downward to a
seated position at the appropriate velocity. When the device is exhausted and it is removed
from the skin, one of two things can occur. First, the manifold 1076 which is designed
having extra over-travel, continues forward and the spring 1070 slips off the drive peg
1072, flips through 180 degrees, and catches a retraction peg 1074 on the manifold 1076,
lifting the manifold 1076 thus retracting the needles (not shown). In an alternate version of
the embodiment, the manifold 1076 is allowed to move sideways slightly, thus releasing

the spring 1070 from the drive peg 1072 (which is somewhat shorter than the retraction peg
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1074) to flip to the retraction peg 1074 on the manifold 1076, lifting the
mani fold 1076 thus retracting the needles. [0358] The noving end of spring

1070 Sho%ﬂzﬁ@snﬁsﬁﬂff' cient clearance to nake the 180 Mgﬁgﬁmp togav0| d

the risk or ‘causing injury as the armof the spring pass drive
peg 1072 to the retraction peg 1074. However, once retracted, the spring

1070 hol dsobhio ABb!Ak Seckdd 308 1092 0h afe ﬁagﬁ&@ Ogjggam&g%&@%@h%w fo76The

enbodi ment "al’s gqui res no
enbodi rrenttls;.lsdetsmtihgelmb mdedles, this is a passive safety nmechanismin which
the manifold is the trigger and no additional parts are required. No
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t he presenfgiiy n include passive hinged shield design enmbodinents as

descri bed gg ‘gw%%hg 138 is a perspective view of an emnbodi ment of a

safety shield feature of an infusion device in a spring-driven hinged

posi ti on, [0B§9] 1eOwith the pabsgierhiswesaribed/abdven tiiaies passfvieeslaﬂ:t)f emchﬁmésm m an
140 is a pers f a safety
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posi tion. In Figs a hinged shield 1080 and 1085 is
shown, r eiﬂxddcmthfepl;ll out\mexgna,rthls wmb@évmcme doestmmt laffnqeasﬂhsmvepmsermeaonqndtes 1085
are flat he shields 1080 and, 1085., are. cked fk h Be button 1082
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shields 1080 and 1085 in a flat position against the skin. Wen the device

i s renovedubjeetdoctehp, aKlithere chebe pinsents regaging springoBmengions'andforss profdesd by
spring elenents 1081 and/or an adhesive surface 1083 respectlvely, and are
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PCT[ US20041026109
embodiment of a safety shield feature of an infusion device in a spring-driven hinged

position, Fig. 139 is a perspective view of a safety shield feature in an adhesive-driven
hinged position, Fig. 140 is a perspective view of a safety shield with a circular integral
buckie spring held in a retracted position, and Fig. 141 is a perspective view of the buckle

spring in an activated position.

[0361] In Figs. 138 and 139, a hinged shield 1080 and 1085 is shown, respectively.
When on the device, the hinged shields 1080 and 1085 are flat. The shields 1080 and 1085
are locked flat until the button 1082 and 1086 is pushed, respectively, in which case, the
shields 1080 and 1085 are released but an adhesive holding the device to the body secures
the shields 1080 and 1085 in a flat position against the skin. When the device is removed
from the skin, the shields 1080 and 1085 “pop” up as urged by spring elements 1081 and/or

an adhesive surface 1083, respectively, and are locked into place by tabs 1087.

[G3€2] In each of these embodiments, the shields 1080 and 1085 can be a metal part

sufficiently hinged at one point 1089 to secure rotation from the device. The hinged metal
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shield 1080 is driven by spring elenents 1081 to an extended and | ocked
position. Specifically, the shield 1080 can be constructed having a nunber

of bent %ﬁﬁo&%@éﬁhat wi |l act as springs agai nst thePE’.t'fosi‘(g) /0?6&04 he
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t he skin kpedificdllyetiehihtdld 1080 @hn béeemstduewd\halingfa aliabérrdfusho BrmikeMIgd ehhtr om

the skin, either the spri nﬁn fingers 1081 alone, or in conbination with an
adhesi ve YOB3ctzas springs egainshithensusiaee aftheigxice.nlig amspld81 axe laded agaast Hied 1085
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| ong and/ or *tthin part. Additionall s 1080 and 1085 are adapted

, th ri | i
Lo brovi d@ushedihe Shield KIR0LR{reafo Ftife abeidhe hiogen089 bw the SkigkgenaPrshisdd and
| t Iy s i: 0 i1Ci t
Fo pord oR4E | UpdiRoiBaR Bt infilord BENADRGHORY ROE HIBCR' Hulheeit]dgin! o
Fi g. 140, akmeadrt @rcomitenatinswith aafadhésiven b@BBecasepioodicdemith springidiess, pulls theel d

1090 having a n ral hinge which acts.as the sprjng. The shi el 09Q is
held in t ﬁ@eﬁiﬁdﬁw ae 105 RprYaR Q@MM Bip RIAGS méﬁ TBERRES ﬁii@éﬂ%%@& gw
rel eased, gogolik 8LHcel090 is biased to the shape shown in Fig 141.
Theref ore upon activation and renoval of the device, the spring 1090 is

activated into the shape shown in Fig. 141 through the action of a natural
hi nge, col@868} THespringdinbsdifments debariell abaeeard ypecadlly cohsirudtedi with armabifityr t her

i ncl ude at | east e notch,that cap |lock the re edge of t .shiel d,1090 as

1t avel 0 TR oS RO e P 8 S e o0t PRCd ABUORM Mo YFde

anot her eplifAl NSDARS1YLS areSidagkee tcp?x%eﬁie%asfuﬁhme%mo@hd@f Mateetion, evéd With@ t o

assenbl e and activate with a snaF of the button. The features al so ensure
.e

t he devi céongatermdpad and |aolengrigviel. e Orido wogaged, theespringd dd@BHwantlsl 084 careddsof | ex
el ements, d. r | Fes al ance bet ween obstructed views and part
sti ffness.s%%?ggg’thoﬁ%gleﬁg%gﬁ 1‘6@9 ©f FIE3ETATY 2% KBRSt t hrough an openi ng,

and the spring can be easy to defeat in sone cases. Al so, the enbodi nents

apply | oafe364] tAeshiviintin Fig, 1 4E aneddhfte b af de) Above entddinidlt iiRiuded ad
great degree u1pon hi nge i nt erqu ty. [0366] Still another passive desi gln for
e

shi el di ng shigldd1099 hawing arpatyrel hingeiwhish agts\as dee spginghdhe slyeldr 19981 hejd dm

tr‘ged'?gs ehbibn BRGH M FL14bN He Husbufidd Q8119 0hRE DKL Che Rield Y0 5Ot AL e’
biased to the shape shown in Fig 141, Therefore upon activation and removal of the
device, the spring 1090 is activated into the shape shown in Fig. 141 through the action of
a natural hinge, covering the needles (not shown). The base of the device can further

include at least one notch that can lock the rear edge of the shield 1090 as it travels.

[0365] The hinged shield embodiments described above provide another entirely passive,
single piece safety shield, which is simple to assemble and activate with a snap of the
bﬁtton. The features also ensure the device maintains a low profile. However, the
embodiments include flex elements, and requires a balance between obstructed views and
part stiffness. Access to the needles still exists somewhat through an opening, and the
spring can be easy to defeat in some cases. Also, the embodiments apply loads to the skin

at the needles during delivery and relies to a great degree upon hinge integrity.

[0366] Still another passive design for shielding needles in a micro infusion device is that

of rotating the needles either back out of the user or allowing the needles to “over rotate” to
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WO 20051018703 PCT1US2004/ 026109 a safe position when the device is renoved
fromthe skin by the user. In the inproved rotational shield enbodi nent
shown in Fig. 142, the primary feature is the use of rotation to enbed the
needl es 1wW@200%0u8703he use of the sane or simlar rotati ACT/ERR06¥/02619r enove
the needles 1101 once the skin surface 1104 is renoved. In the enbodi nent
shown in Fig. 142, a single needle-securing arm 1100 is rotated about a
first axisa $df®3osifion twiennthedeee id téovednr@ntthé Bkinstky thesusef. daethd Ififrovede
needl es 1101 are seated and travel about the axis 02 is stopped. Upon
conpl et i orfolaigNalehisld PmBpdimeat shanwncd figolfiy His RIKNHYJERHIECS the se of PREOR v el
about the t%h?be&’d%znereﬁl%k'glﬁé}, ahdt é’ds@%f%ﬂ%%m%%?‘Eﬁi&??&taﬁ&g‘;ﬁiﬂﬂ%l&ﬁowg Into
not shown). I d

t he device ( e ‘needl e-securing arm 1100 can al so be rotate
about a sewedids 1a81 sndd O skin Sunficeelrl 04 hs ednabviede Indbelleebodihtht shdver inuEa.

0367] As nated.above,, one desirahl e feature of arn. infusi device is§, that
bt o Lont i T aSinty TeedioengAirar P8 isoiares pyt 3 nigs | s Kb hecnedict o

to reduce : ' ' ' it 4 f e of
e dovi el T OIEREearb Lftfice 110 B3¢ hEddtes11 SrdRiddd & (el TBAHIRCLES

i nto the ubkk2ds stoppedl 10gow cempletomamtitemovelcef the dewcenfromOthe skaciurfacal H#, t hese
advant ages, Thi s enbodi nent t her provides, the rotati.on of t. needl| es
1101 | nbo bR Fhovs e B HILE e caE e Rl aurinh ath A SBCTE " o
"over T ot ag'devik® (ifbt $REWn )P OBl herBleWRARHEBmMOEN0 AN lafso HRTBIAEA JoRiM kdtgndiser ' s
skin 1104. This over-rotation capitalizes on the single path the needles

1101 are taavkldotg fentitbr shigldatbe segsllesyld@1 eftetse. as  a passive or an active
safety system Additionally, the mechanismhas the potential to provide

f whi i S| he_j ' . f il ] f th
Frutd” pat MO3G T A6 RER ARG 88 hekieb ee bt of o infTRB HEH R 18 o el
enbodi ment flgH patDasEich §s pAdferrod SREAMaSthé Potentifll ©F RILEY thel Mintte \dfcerile

provi des for the unloading of the activation spring upon renoval. As noted
above, sucharders andsimplifiesdbey mpaufaswee ahthgrdesige of hyse ad lembodisnant thay éncludes

subcut aneous .i nj ections. se . ape fired . b ans,.of a.spring into

patient at ro?ar%xgvtzl's NS nlgl@ Zslgte?r ylet Bsebseglgprgltogepﬁethg Igfeﬁdﬁ%ésﬁ%‘frg‘g 2\‘?‘? e‘ﬁaﬁhe
i nfusi on hagilitakehest ARAntagds. Thisdasbddabbe Ukt grevia¥atheabtatibe of e KeRdles oM
the patient to shield the now exposed needles in sone fashion in order to

prevent nebtildntst the gkinj Idj04 e embed thery andi heagpllews thrapesdiasd 10] fo fomer aptatel ng

spring can, he Q r-ed. | t ' asj.|:

"0 S U0 B NS e AR ol LSRR TR e

a threat. ¢dpithhues oanhoOshpepath @B na¢dies S0P irghling a8@RAM 5€em@loyad eftendabl e

beam whi ch can_be | oaded by neans of a cam and nmade to function as the

spring a passive or an active safety system. Additionally, the mechanism has the potential to
provide safety while not compromising the integrity or manufacturability of the fluid path

from the drug reservoir to the needles 1101.

[0368] Another embodiment of a passive safety mechanism for a micro infusion device
provides for the unloading of the activation spring upon removal. As noted above, such an
infusion device uses an array of needles to deliver subcutaneous injections. These are fired
by means of a spring into the patient at the velocity necessary to penetrate the skin layer.
After the infusion has taken place, it is desirable upon removal of the device from the
patient to shield the now-exposed needles in some fashion in order to prevent needle-stick
injuries during subsequent handling. If the driving spring can be unloaded or altered in
some way, the needles can easily return back inside the housing of the device where they
will o longer pose a threat. In this embodiment, an arm is provided, comprised of a

bendable beam which can be loaded by means of a cam and made to function as the spring
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79 WD 2005/ 018703 PCT/ US2004/ 026109 for firing the needles. Figs. 143
through 146 illustrate an enbodi nent for acconplishing this task with a
single additional part. [0369] As shown in Figs. 143 through 146, a

Cr 0Ss- secwoo983/01878w i s provi ded of the device includi RETERREAIFHP M
nmechani sm The nmechani smincludes an arm 1110 having at |east one follower

1112 extending fromthe armand slidably coupled with a cam opening 1114.
The arm f Lth Kienglthrﬂchmiéfzs Higsal 4 ¥ throughe biteillustrate @h ¢mbpdenent for aticomplishdng,
which is e d |l.ace by a trigger nechanism 1118. The cam
openi ng 111 t?sg Bb%:?‘&gi‘fadwt‘toﬁ IPa 57i dabl e nenber 1124. There are four
basi c states that the enbodinment will see in wuse, all of which are depicted
and descr :__[mgangrsﬁéWﬁerE% Qill43batovgh 14634 Qodsedtidnial Stew @ pro®RIY dfQBE ti on
shown in Fi 43, the arm 1110 is at rest and the assenbly is ready for
activati ordemcetméudm&rhe caihi-arm meehiapisonl Tlxc mnélaw@elnblmé@s wsmlﬁ;i@umg at

configuration of .t n p05| ti on.shown
T o TRt pRe RGP IR Eiendile fef T8 i 0 TREPIB oGS FP St oRRAE L e
nmenber 112¢4 1140 tHearfn fiftther Ahides a pﬁﬁ@ﬁl&fee&é%ﬂadi@ld@‘vﬁﬂ at ® dish® ehdl OWhick)s @
force applied to pin 1120, the arm 1110 renmains stationary and is driven

into a defﬂe@esaélylpﬁi@m pleee by atriggensveshamsm i 1§. h@h%aﬁﬂ(ﬂpéwp&dll‘lmw‘dld%t t he
statlonaryfollo 2 re.
attached 1% lPﬁe util ]e%’begéﬂfs‘ hﬁ%? , Bjelq%%rjb QIC%R%S tﬁétqﬁi%ﬂ%&dlglen ‘HmbS% Beht
state by nmanal (ﬁfwﬂlblea&aj'éﬁlcm@le{mﬂmﬁsclibéé1rﬁgl€atﬁﬂdiétﬁl\l/\lﬁéloﬂxl12- The spring is
armed in this nmanner e user at the tinme of use, which has the

advant age over a pre- Ioaded assenbly of elim natl ng the stresses and creep

associ at edORAA] & 2 Satler KAy mgsitipn Sbwg i Fig. d43¢ e army YHik ISﬁIasta@ﬁé thait ch
1122 h 71
are 085 yi rgega‘% F&AYivho bme JF “?hl'gi?g)ypﬁ?ﬁ}'tthé’ aR6h8le a'ﬂﬁ%h\pbgcﬁ ]

In a thir osition s novement o
button haSconﬁguratmveﬂthte lpeoduct. dgarsedchiiBorf springreocigld gositivarsiown infigoadd,tthe
spring (i.e., release the arm, 1110), driving the needles 1116 jntao the skin

surf ace 11b1\17t°nm shewphis petpvatedly the é‘éﬂr‘i'BQImQVF? Higanenberild2ate Beahhd sphovi ded

in the nme N hxgﬁh@ d‘ﬁl"ﬁ’i upon
the skin rsqur ace ﬁ%ﬂ%h{o%ﬁﬂé Ibg]ugl)t]%l ng gﬁ ?‘o leéi/l\éré aﬁllg?éw%éﬁqﬁg
openi ng 1lstationarychndés drivenl intpr deflpcied posisombynttibliioveapmt yf the gham gpemagal d4 t o

[ urface 1117 or. safe i.tion shown in Fig.

t he skin 72 fourth, S
146, "the APPPLBSRiHOBHINOHGVHAZS SHHFe TBnirn 386 i Bass 1118 predhiih PAshebre:
1124 has rgtpl educh! all shif phidity t'h@%nﬂfllflgllhﬁv\fﬁ{s bent state by means of the cam

opening 1114 and follower 1112, The spring is armed in this manner by the user at the

time of use, which has the advantage over a pre-loaded assembly of eliminating the stresses
and creep associated with a loaded spring. In this state, the trigger 1118 and latch 1122 are
engaged and ready to fire by the user shortly before use.

[0371] In a third, or fired position shown in Fig. 145, further movement of the button has
now moved the trigger 1118 far enough forward to unload the spring (i.e., release the amm
1110}, driving the needles 1116 into the skin surface 1117. The latch 1122 has also now
triggered via an opening provided in the member 1124, allowing the arm 1110 and member
1124 to both rest upon the skin surface 1117. The moment coupling of the follower 1112,
cam opening 1114, and residual spring in the arm 1110 apply light pressure to the skin

surface 1117.

[0372] In a fourth, or safe position shown in Fig. 146, the device has been removed from
the skin surface 1117 and the member 1124 has rotated due to the coupling of follower

1112 and cam opening 1114, This allows the arm 1110 to relax again to its original state,
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1112 and cam opening 1114. This allows the arm 1110 to relax again to its
original state, 80 WO 2005/018703 PCT/ US2004/ 026109 wth the needles 1116
retracted into the housing. The entire above nmechani sm can be disposed
wi t hi n anwiordbosso19msdevi ce. An addi tional use of a canl f ddmysaoo4acéioon i n use
with a device is shown in Fig. 147, which illustrates an exanple wherein a
t hreaded nenber is wused to |load the springs used to camthe patient needles
into and owith @fe hdedld@akli16Nietracted Iveb |the ABugdies JUeicheird BoveeBethaftism EMNbent s.
[0373] Specifically, Fig. 147 illustrates an enbodi nent having a tw st, or
threaded dienesed withmsniigfuswadieyise; dayadilitionglaisgiof picamy fallowes acsien imhse widh i ngs
1126 are r ment
1129 1 or vy S iis o i tPER, 947, St b de 0GR Bl R Hhpaced G4 T
forced dovmw@tcdloammmhagguwdttbympmapmem fieddies Smonaid gt bOthetpatientpis welt h| n
el ement 1129. Forcing the pin 1131 downward further forces a pivoting
reservoir %mesﬁ’@&fltbe%@é{ﬁﬁl"?mﬂt% downward. Further novenent of el enent
1129 forces pin 1131 upward and, with assistance fromspring 1126 in contact

wth e 308 dockiu,! Lot Isase TR s iRePHEVifl J AFEor el

above, emis nost desirable, howe , ive sa ety
syst ens armerabadlﬁﬂm@loadrsphng()Jllmmilﬂﬁnmlmedbvhoe Sﬂmapahgaapme aateonnzl by so as
not ed above, wth refé@{ to s fetgreéyste ?re t(gpl cally three
options, iMBGSHeR 154 g releasetelores sleamanh 1 b fawgrd evherdin aipin A3t he

need! o L GRTN S 3RPRRin bSO 10 d0kbE da%waﬁf anll sl B igeV et s

needl| est i uries of passive safety nmechani sns een
descri bed aomrestﬁmdlrig tabthe slot Avithimietement 1429.i Fercsgf ﬁteypmﬂdhardowmmm)ﬁﬂtheent S

of the present invention are escri reater, det bel ow. 375]
An i npr ovel@T9es ApEPHNS TFSTYPE AR r@eﬁarﬁsgqmbbiwaﬁ% %ﬁWPWSTd ﬁ%“atﬁﬁ'ég%‘fﬁ“qnw ntion
i's shown '&exﬁéxgsllzé"fﬁrc‘ég'?ui“i?3l Iﬁ@a@“ﬁﬁt Wb 26istah€e g%}ﬂ ﬁfndéslﬁzﬁb L @tdcp! |y
the sane as above except when e device IS renove ser flips a

shi el d 113witldtherassentbly 6335 forkes the hsseintlyl 11130 vpwapd.ace t o prevent the needl es
1135 from bei ng accessed. [0376] As shown in Fi gs 148 and 149, the shi eI d

1130isa§1 antial ly flat iece qof either ast | netal, which i
el d 1 i Q4 RS neg B0t B At YA 3 HPS SRRl e e AERSTEG

Wen the ds%feﬁﬁ arSal98 fighctibhal a2l chRBE uskll inQvétaFap gthlaﬁlo?ﬁ' Aldo A Rbled ahove
essentially flat. After renoval, the user grasps an extended tab of the

det e nt 113withmespbet ts teaédtyl syst&fs tl:md afd typgeatlpahrehiopltidng is¢luding uretravting ehd 139

to "crush ang, cover/' h n l.es 1135. A | ock
needles (1)nto the ev?ce s egdmgt e needles to remove access, and destroying the needles

in a way that prevents needlestick injuries. A number of passive safety mechanisms have
been described in detail above. A number of active safety mechanism embodiments of the

present invention are now described in greater detail below.

[0375] An improved flip-shield safety mechanism embodiment of the present invention
is shown in Figs. 148 and 149. The function of the device is substantially the same as
above except when the device is removed, the user flips a shield 1130 down and locks the

shield 1130 in place to prevent the needles 1135 from being accessed.

[0376] As shown in Figs. 148 and 149, the shield 1130 is a substantially flat piece of
either plastic or metal, which is held in place by a press using a detent 1137 at the edge of
the device. When the device is on a skin surface during use, the shield 1130 is essentially
flat. After removal, the user grasps an extended tab of the detent 1137 on the shield 1130
and flips the shield 1130 about hinge 1139 to “crush and cover” the needles 1135. A lock

(not shown) can also be provided such that the shield 1130 is irremovably secured with the
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(not shown) can al so be provided such that the shield 1130 is irrenovably
secured with the 81 WD 2005/018703 PCTI US2004/ 026109 devi ce when cl osed
after use. Wien the shield 1130 is | ocked in place, both the needles 1135
and needl WORBEIIRYW3are conpl etely covered and | ocked. [ FSAAS2GHO2688enbl y of
this enbodi ment can include a snap fit over the pivot, and press fit into
an initial position. This can be done ver,;éeear in rranuf acture, such that

it isin (Eﬂ"&'@ew%ﬁi’dc eaedrafier wes-t Ohearthe pickiel /3045 Jerked 1n Rlace.cath g nesdlegevi ce
i s assenbl gds Al F@djggérél\{ &g@oﬁb&pelggo%ﬁgﬁﬁggc&g top of the shield 1130.

Such an active sa nrsm rovi y a single part, and has a
sinple assenbly having a | ow profile and providing robust protection.
However, tl@8HHchhaasambly efthis\eebodimait caregquiudes: swap éix bver the pivostaag presé\l so,

adheswe on the shield 1130 n cayse.the devi e to fl rushi ng the
e be® ool b MGA oS ioB RS can AR e veay oY i BanhBetite, S9eh FaL it 1

careful ly phacesh bR Hebotitl of R &viQwhile tﬁé’%s‘# dfﬁﬁ@@%b%%'a@&éﬁ%l%& 08{8] As

not ed above, the inprovenent enbodi nents of safety nechani sns can
provi ded i ahasive cdyealsmbe dispased os top ofthadhiely bl 300 fsich fan aptiteysafety afechanisma

needl e |ift-and- v type safety, and a rot dIe nifold type
Cafety.  BobRUBHd L SneeRar ful habacRan ity hagel Arlburehe dod mvidBove,
hovever, s@ygdtFroleBMANHEWEYerathe MRedhaM¥ind@ tetifs vﬂh&ﬁ‘% uﬁr€§ hz‘(%x@i uE’é‘%%?é ve. A
nunber of active/ passive safety nechani sm embodi ment s o e present

i nventi on Alse, dihssive badhe¢ shiglddd 86 canieauselthhdedoe to ﬂ@t,gamdl wuslagaﬂut needlehe

Phe: noed o F1E R BRI dhbal oD e cai e B e gl Rieedia f &M °°

syst ens th@tatfbhanwae@dmh@yaﬂdmg whi ch are i nexpensive to manufacture and
are very robust in use. For exanple, in the needle |lift-and-cover

enbodi nents the force needed to enbed the needles by the drive spring is
pot enti al | [PAXGnAs H@msieabqy@eﬂ@ommqumeemhogrre@ﬁs 9% sefely meehanismsaparopeli nary

f I
hi el di ng. BPYIGRLTH STFEr of SO, BENIE Wl B AL GRS obllle LRRAP, °0
cover enmboghveetipe sdfty,r dridesl rathine neslip anaifvid typé eh&t)enmm pasive @deactive

advant ageous in that each offers a ranp. Therefore, where applicable as
active saf@gghanisms i deseabed jy @et%zhab%f@vlé?%mw%m@cwiﬁ%% berprayidgd r anp

to gain a %E&&Epkcﬁﬂ' ?s?\ﬂet P of zis 1€e§£¥e éﬁnfslnf mbQEmBRE Ak €S

out, and al'so I nc epo enti a ode rrve spring
conpl et el ythm/lpraséntgnmhbtyama&eﬁiuehén gamedetmwlmed by the user to

[0379] In regard to the passive safety embodiments described above, several
embodiments, such as the needle lift-and-cover embodiments can also be provided as
active systems that the user employs, but which are inexpensive to manufacture and are
very robust in use. For example, in the needle lift-and-cover embodiments the force needed
to embed the needles by the drive spring is potentially high. Hence, overcoming these
forces by the user in an ordinary active safety system may likewise be high and the
potential for incomplete shielding of the needles is a possibility. However, several of the
lit and cover embodiments described above as passive safety embodiments are
advantageous in that each offers a ramp. Therefore, where applicable as active safety
mechanisms, lift and cover embodiments can each offer a ramp to gain a mechanical
advantage over the drive spring to lift the needles out, and also includes the potential to
dislodge the drive spring completely which greatly eases the forces required by the user to

shield the device. A final advantage in both the active and passive mechanisms is that these
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shield the device. A final advantage in both the active and passive

mechani sns is that these 82 WD 2005/018703 PCT/ US2004/ 026109 concepts can
facilitatgqd @‘H jgnt of a transverse barrier which is 'P'&%ﬁ%'i@&/ﬂ%]@ he ranp
structure, eref ore inexpensive to manufacture, sinple to use, and
robust in use [0380] In another inproved safety enbodi ment which can be
provi ded i i fety
R R R R G e L SRR e

can i ncl udstruatupd, ahé therdfbreanéplensivetownhamifadire, simpkdb @se, ané rghassimdise.hr ough
during use and delivery After use, either in an active or passive nmanner,
the plate such that. the. e f the hole in, the ate waul d

trer D o © JoBkdl s T ier Breoxe ety Sowarent niehican g Lovided B o madhve

si deways, M’”bzls@w@tméaﬁnﬁﬁfma nbddi® tﬁﬂ&’lﬁélﬁﬁt§' hR&RhahiS38ddn HEVYPided.CHI rigrust
be taken to avoid breaking the needl es and varying degrees of force can be

requi red tembyeindenth@onsmiies 1heame¢hﬁagﬁrrshauin¢llbb Dplate withya bblgsia which Hhe
nount i ng i, nt eretﬁur i,s.very littl] odi nen

QBRI % SR R R S Yo Ve IR 7 U S

singl e pi aagnRsSBEBlaYe Vil be ﬁlok/@dvsud%rtﬁﬁt' the edé@@ﬁﬁﬂe Hdl‘e & {helplAB AT exePs oved
saf ety enbodi ment which can be provided as &ither active or passive

mechani sm Shaal'mg loadibh ¢he iy seeHigaygamasdlen |a9¢}nbe@d1thl§m pd@%yde‘dhllmtvthn game
single spr Whl ch.can both drive and retract the needles. By using either
a thin pi U8 VCHB%}%WC or netal, a biased systemcan be created that would
work in elther direction. Wth a bi-stable spring, the user would only need

to over con@38y Hbabl&, t£6 hilsebCRkerd RedvoldeakifgtBdnectizs ah@ vaityiey degtadb be
state woul d provide hi gh velocity seatin Conversely when the device was

exhaust ed, foragcan de reanixgd do bendjthe ewlqsOaSetgéy shauibbe e veryegloserte theemenniing he
devi ce ‘“’Ofﬂo‘i‘m \f}ﬁgré‘ﬁl éi@%@ﬁ%ﬁé Sl%meiaf’ﬁﬁ?']ﬂl ﬁéﬁ%c}lﬂ{%‘r}{ Ba‘irbe"p%§1d9&‘as°é1thtephr§

enbodi nmen Fast cofponen

supported sfivone pa@dvalmﬁhchmﬁﬁﬁﬁ@(ﬂn(ﬂﬁdegh}tslmm%rsmglé mecet ;kseembmmnhaa lowonent
is applied to the conpressed end, the plastic will snap through to the nore
stabl e cd?#’ﬁh'}urati on. Wien the nonent is rel eased, the plastic conponent
flips back. Such bi- stabl e springs can be provided as active or passive

R T e L e T
desi gn emwmnpssmmmmea biistablatead cpring meeliamisam can be provided, having a
single spring which can both drive and retract the needles. By using either a thin piece of
plastic or metal, a biased system can be created that would work in either direction. With a
bi-stable spring, the user would only need to overcome the stable resistance, then the
“snap” to the other stable state would provide high velocity seating. Conversely when the
device was exhausted, the user would only need to exert the same small force and the

device would retract the needles.

[0383] In yet another version of this embodiment, a thin plastic component (not shown)
can be provided and supported on one end and compressed slightly from the other. When a
moment is applied to the compressed end, the plastic will snap through to the more stable
configuration. When the moment is released, the plastic component flips back. Such bi-
stable springs can be provided as active or passive mechanisms, and can be constructed as

a siimiple single piece assembly having a low profile and providing high velocities.

[0384] Most of the previous design embodiments can be made into an active version,

which could simplify them in that the need to sense the skin with a trigger would be
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which could sinplify themin that the need to sense the skin with a trigger
woul d be 83 WO 2005/018703 PCT/ US2004/ 026109 obvi ated by the application

of a deplyiEioeRsce by the user. There are also a nyripaq Rhoosfo2ilgEPts 1N
which retraction 1S acconplished via a direct force fromtﬁe user on a

button or other such conmponent, which then noves the manifold wth no

I nt er medi_gt. i . Qt-her t , By 3 e

i mproved og{élg tee? 3) Sletrqgg@élﬁ%h&g oggggg}ag@g&a%g\]?e?%l%%? ﬁi]rrhul%rfagérj gfeér%nyﬁ 4 &h

embodi mdan?x;clelpn‘s ih hﬁiqm_rxe&mtqni i8 umm;]{ﬂishddﬂﬁh _Udfﬁ'eci:trfpl;]da\fﬁﬂn_ nmﬂsfstd)bmla smtdrn%s :

i mprove | mechani snms, | nproved packagi.ng, mechani sns, . and i nprove

end- of - dQ¥Er suqhmoms?ntffébwam@rmwwmfmfsﬁd Natha 1alssvediateisaring o5 @her needl e
mani fol d S &#%itcal |y urged forward when released by one or nore patient
needl e mani'to 'springs disposed within the infusion device. An exenplary
device is shown and described in relation with Figs. 37, 38 and 39.

However , [0885idni idilitlors o thgs irnprofFed) safeBy , enBRdameht8 Mdesembedunbdne; furtbérude t he

i nproved. springs of Fj.gs. 150 through 156, described in gre det ai |
bel ow. | FSBRYePERETERodi Rt R bt GFroTa e SRpE A SR RBAES TIPS STEBH ng
enbodi ”e%gro%@ filSRRMhnjshiy, fitnBRoved Q@kagﬁxg RBchahrfs, BEY PHBOVEY end ofYSseOf 2
first enbodi nent of an | nproved nifold spring are shown. Figs. 150 and

151 showindieat@pnéahgnismsa | oaded, or flexed position, and Fig. 152 shows the
spring in a released, or relaxed position. The spring 1140 includes a first

d ' t 148 .and 1145 led t d bst anti al |
Seut o andpaBEh IR Pl BEe SRS RBAN, nestimanEde v Ay HeE e GB R on &
first nmepiedsed HBohes of Bttt Gritivhtt MdeBlcdManifsld giggsp dRpbstadwRlint e BasRAd

menber 1145. A “large, perpendicular nmenber 1 is provided on the first
menber 1d8@ce.oAnregemplany geree isishown andvlessiibed ineretpdion sath igs.a37e38 end AR fir st

menber 1148 fromthe arc 1144 apd. apply r ure yia a substantially curved
el enent - Honsver G ina shiings BERETRE 38 B30 4aF aRer TngtE Wi o vt
above a FpfdsAf FigslPI0 thrdudphn 58, dederibedan gidater IBfallb@loWl40 i s positioned above
a needl e manifol d 1151, such as the manifold 520 in Fig. 34. \Werein Fig.

34, a spri ng 581 is provided to apply a force to the manifold 520, the
spring 11Q887Zhindigp oot thevugh BiSeveversldmpseyedomanifald spang esbodinnts afeor ce t o

the il vl gEiga: 151500439, Bidclfe AR B BN QB Ao

state by
manifold spring are shown. Figs. 150 and 151 show the spring in a loaded, or flexed

position, and Fig. 152 shows the spring in a released, or relaxed position. The spring 1140
includes a first and second adjacent member 1148 and 1145 coupled to produce a
substantially acute angle when relaxed as shown in Fig. 152. When in a loaded position, a
first member 1148 is secured within an arc 1144 provided by the second member 1145. A
large, perpendicular member 1142 is provided on the first member 1148 to engage a push
button within the device to release the first member 1148 from the arc 1144 and apply

pressure via a substantially curved element 1146.

[0388] In operation, the loaded spring 1140 is positioned above a manifold 1151 within a
device. The spring 1140 is positioned above a needle manifold 1151, such as the manifold
520 in Fig. 34. Wherein Fig. 34, a spring 581 is provided to apply a force to the manifold
520, the spring 1140 can be positioned above the manifold 1140 and provide a force to the
manifold. In Figs. 150 and 151 the spring 1140 is held in a loaded state by the engagement
between the first and second members 1148 and 1145. When the push button (not shown)
is activated, the perpendicular member 1142 is engaged by contact with a button member

1159, moving the second member 1148 away from the stationary first member arc 1144,
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between the first and second nenbers 1148 and 1145. When the push button
(not shown) is activated, the perpendicular menber 1142 is engaged by

cont act on nenber 1159, noving the second y from
the stat :Mgnary O o ar e 1144, 84 WD 5005 o870 CARSPRATIeY o' 06
until the second nember 1148 is rel eased. Once rel eased, the substantlal I y

circular capf@e 1'seco‘?ﬁfi SRemtG 198 1st113fea&gc ide TRIBRRE, tﬁéﬂ@os@d’nklxﬁf cﬁcnﬁar%ﬂﬂaf:

1151. The circular contact area 1146 ensures spring to nmanifol d contact |s
provi ded atead 146 0f ére poomt mefmbehE 48atrivesthet marbbld ﬂtﬁlou’ﬂimtcut%eommm on of

o her " erb AT RS GPIPRLD MApHTO e Rahis POPIO A g 80gh ghiterantfoR lstss
t hr ough 1%oag}s$upﬁfefe%£ﬂswp§fttﬁ@§§rﬁ4gl M 485 SHEPEdrtRe FurtRP ¥EsurdsE3&H midRifbid9-

153, the securing arc 1144 of Fig. 150 i1s replaced with a substantially
| ar ger nettagel. 1AV odet emhodlglehtscnﬁthe roproyed eragHglenepming raeerblsowil M Bigs AES3t he

button engages er 1149, 147 rel eases the spring and
pressi ng E%anhﬁélmd&er 5 su %‘?’W&ﬁlﬁ asg%‘ﬁgg%? %P1y as described above.
Li kewi se in Fig. 155, the securing arc 1144 of Fig. 150 is replaced with an

engagenmenjoB8O)ERFiFEMDE the bddding i 1148 oM. 1M90ER réﬁlh@e’éisﬁﬁh PaIsRhiAlly
substantially as descri bed above. Each includes a snall detent neans to

prevent adygeemember bl@a@ésndnpg)ﬁgm] a butten gegagement membehl 1493, Aarthe hyttany ed

"th h the b h h h whi d
i tnoao iehEeR e ferabe 148 e HRecRiR: 317 et fe s B bretite’he S8iBR,

above. [0393] faiweird,lsubStamidllyl &% Eés@nbelﬁZbovb' | UgRéwRE 88 Filgf195| itMOsRuARL S A
partial cross- sectional view of a device 1150 shows pus sh button 1153

posi ti oned1&"&1]°§(E&1t1sttfwa@s‘éﬁb@nreng%ﬁ%wphéewmmﬂmb%‘-l eld1gwl | K43 and uded
in the p“%’heﬁ%fe%e éﬁ%om’(‘@ht%? %lailg rr%) T b'eﬁ'gabg §}Y c":fucile%. srh% ‘a&%& t he
reservoir openi Ny 1 BFTIOML SOt $3se oW i h M §- 158, a

val ve assendahy tolpreent Scadagathtiegseny t hi n the reserv0| r opening 1154 after

filling through the button hol e 2153. The val ve assenbly 1156 can be
assenbl ed éhro the hole 2153, therefore, to use the hutton 1153 to
actuate t H@39 a%éﬂtthr@ualmléi* 2nsimproyeddshrogel they agton;” dllempeshanisgnend

manner. | nn&f &is3 shoél/n WheeH ¢ %r%ﬁ?uﬁeﬁ xg{t{?‘éhg ftﬂfhx%ﬁé d%ﬁ?iggﬁgg%ﬁ]ﬁ%ﬁ 2153

access, or w ndow, activa e va own 1n
Fig. 159. @pfm/emleﬂts@ﬁbseﬂsdsbwm in Fig. 160, the push button 1153 is ready
to be pressed, thereby activating the valve assenbly 1156.

[0391] Step 1, shown in Fig. 157, illustrates a filling process. A partial cross-sectional
view of a device 1150 shows a push button 1153 positioned adjacent to the reservoir
opening 1154. A hole 2153 is included in the push button 1153, which allows filling the
device 1150 through the reservoir opening 1154 even after assembly. In step 2 shown in
Fig. 158, a valve assembly 1156 is assembled within the reservoir opening 1154 after
filling through the button hole 2153. The valve assembly 1156 can be assembled through
the hole 2153, therefore, to use the button 1153 to actuate the valve 1156, the hole 2153
needs to be restricted in some manner. In step 3, a member 1158 is provided to close the
button hole 2153 access, or window, to allow the activation of the valve 1156 as shown in
Fig. 159. Once closed, as shown in Fig. 160, the push button 1153 is ready to be pressed,
thereby activating the valve assembly 1156.

[0392] In an alternative embodiment of the present invention, the valve 1156 can be
inserted through the opening 2153, then rotated to complete step 3. As shown in top views
of the button 1153 in Figs. 161 and 162, the valve 1156 is constructed having a
substantially oval profile, which can be slidably inserted in a similarly shaped hole 2153
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[0392] In an alternative enbodi nent of the present invention, the valve 1156
can be inserted through the opening 2153, then rotated to conplete step 3.

As shown %%0990\52@“’3 of the button 1153 in Figs. 161 aﬂ,dr/ %%’@Eﬁ”val ve

1156 is construc having a substantially oval profile, be
slidably inserted in a simlarly shaped hole 2153 85 WD 2005/018703

PCT/ US2004/ 0261 rovjde e button,1153., The pva rofiles ar

desi gned ;Q{°B‘§e‘22’9{-t5§§ﬂ@?? ﬂ&g?/ E@le OrVSE glftoi%_!)% 1S dgﬂg(}\%f) ?ont? ﬁgn'é%%tfk"égw'onal
vi ew of Fi@tatib@As sBeAGH irt ﬂ@tcréﬁgf&ctidﬁapﬂ&vtdf%%l 153t Sikch th@Sic & postiiéiNinnge t he
rotation of the valve 1156 allows the valve flange to be perpendicular to

t he openi ni§gservir sopeningnsthe hiotasiesh ofuthe ovalvel 513 56 ealdawsiither alee dlseas g be153,

to push th l,ve .t he t ton 3. ve rward...This option
el i m nat es§ qr%%dhcgéaé%?g}?wﬁ%l?éngg# af%g'gj%g&l}fhcsile"gw noijlcqf ose” Wéthb%ftc’BﬁrBW ndow
2153 to aiewid hasiadhd valve o 56f whéie theabitfoni 1133 @Smoled o8 0NTHS QptibR393]
Still other_ inprovenment enbodi nents are related to device filling and

content id¢ltmisates e nged fondhnmember 34358 pewidedrioulese1by buttan evindey 263 ¢o
i ndi cat or SA%, ﬁ’)@ apﬁ‘pa\éiég??t}}e\&éﬁ‘%rihg@ﬁl %m&féhgg&l ces descri bed above

allowing a user to's as” been m nistered, and to a | esser
degree, what extent nay have been adm nistered. [0394] In sone infusion

devi ces, i[0393]nBtill s ibipeovemdnt embadinieaitSarareltedr @Séswed fillitgednd conbemt user

can see compl etely through the reservoir. Generally, when transparent

mat eri al s MAkARI He shavayinfges 164¢hrarghdgé Qrberﬁh%ﬁﬁ){‘l?ﬁllndlﬁfit@fr At heaprovided

wat er / gas LSSl r.o ' | ut i Re WILC se of

o VR BEASLEN L ALES ofoed SoHISHe At Wk 09 621 bl b

non-t r ans painsinistefed, aiid &l Slessen dégred Whahentbftimf have be¢n dnsinissaied) as a

| am nated material with alum numfor flexible requirenents, or coated

materi al s {S%r%‘ﬁ ?i d requirenents., The enbadi nent of the present |nvention
Th

P
descri bed Ymfgdusion deydessyibily not possibls 4 have a Grapsnagent seseryofr here) e,
non-trans teri 2 | Qi g
Tt er | al - TG erCH Bt Eftlelly SuBBPIRAGerb oA i CarkbAORRRAGRAS
begi nni ng candot Hecused evithfliquids dileug chehnicali isteraatiomror ivaater! gae tanawissien rateshirs
visible indicator can be eit eL th ppear.ance or di sappearance of a sign
occurring Rthighe sehtiioncag cludethe us oIy B3tionLISHBSRAreTH apd gen-trapspargay 165,

a_rai sed 1 gbichlic 1160, GRRILRYGLEH nrg%t,ga;@%fa& BBLS inveP B WAL GRH L 4166

s in contact wmth t rane I'S sone di sttance from

the rigi d landmsqhmeretianwitk alhinkh6fbr diegibieoretjieernans, entcpatel ndreriale ferripgd r .

Hovever, trheguirements. The embodiment of the present invention described below includes a
reservoir 1160 that is composed of a flexible, non-transparent material for a membrane
1162, and a rigid transparent material 1164. A visible indicator 1166 to distinguish
between the beginning and the end of the drug administration is also provided. This visible
indicator can be either the appearance or disappearance of a sign occurring at the end of the

infusion.

[0395] As shown in Figs. 164 ahd 165, a raised relief 1168 constructed of a soft material
on the indicator 1166 is in contact with the flexible membrane 1162, and is some distance
from the rigid transparent material 1164 due to the contents of the reservoir. However, the
raised relief 1168 creates a visible distortion or outline 1169 in the flexible membrane 1162
which is visible through the transparent material 1164. An example of such an outline
1169 is shown in Fig. 164. Once the reservoir 1160 is emptied as shown in Figs. 166 and
167, the raised relief 1168 is flattened by contact with the rigid transparent material 1164

due to the lack of contents in the reservoir 1160. The distortion 1169 in the flexible
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raised relief 1168 creates a visible distortion or outline 1169 in the
fl exi ble menbrane 1162 which is visible through the transparent nateri al

1164. An V@é?@@lﬂﬁsﬁfs such an outline 1169 is shown in F%%T{If]sgtﬁmmgsl% t he
, rai

reservoir I's enptied as shown in Figs. 166 and 16 ed relief
1168 is flattened by contact with the rigid transparent material 1164 due

rext bl o a0 s Tarvthy DrioBRInbaitoatn Boriendir 4k SbbShed i,
el i m nat egan B& usdiWproRidel g dirdd brisublifat@fiaithedid Hhpemtd Rowsar) sl atba@d to

provide a direct visualization of the fluid dispensed, however, still other
enbodi nenf@bedimeptssian Eowde ergd ofdese indigatian inRy nEhey of Wiape inchidiggyjmers

i ncl udi nggﬁd?ﬁ% re g&qmpsr/%%&g.e control s/ sensors. [0396] To provide the
0

enbodi nmen e present T nvention described above, a flexible material is
provi ded as the nenbrane 1162. At the beginning of the injection, the
“fl exi bl e[@B396] Tblfrdvids the pinbedinent bhihefgresehbineemtiombdescdbeldlbdvenddflesbiuch,

the force applied to the raised relief 1168 is the force applied to the
film 1162MHa ie Preddsd,at the msmbsanes 1163ni A e reginning, ofyr i niksyPRethe

t her ef or e«fyi it e def i hg r gl r t he end
of the i nfﬂgl%lﬁ ségf? i gjféegclh @5&1@{1 e ér’eétﬂé '%%’ﬁgﬁaf‘%ﬁﬁ%é’i?séi sulh, fEorde" . &1
t he hard upglicdparthatraipal telitfl 6468 1s theeforeesapplied to HHeOAlm and?2 tand tharssedoirel i ef

1168 is conpressed agajnst the reservoir and.the sign 1160 di sappears.
[0397] | nCQRENtENBRKE, VIFdpiood cdeati degege § ﬁEﬁf%faﬂitHﬁ defasmarier :89 el Pb8sent

i nvention t { : b 1At } i

devi ce o DRERD| REer AR U A b aGROERIAKEN I derhbiand bl 1IARE
not ed aboventagevitr the hdritrapaparerit partflu§4 ofitteaeseceasr 1160 hnditheaaisakbrtlief hidBi f ol d

in conbination with si.mlar conponents,. a ich nmove in the ener al
directi onlso‘i‘onéorﬁséf‘?%gﬁlmsét}%elﬂsﬁ?r‘f ?W%@F‘@ggéwﬁg’m’é@dl e mani f ol g t hen noves

away fromthe patient's skin for retraction. This feature, in association

with the yo897]andet a¥fther iGPP6VealvisiAe iida8ibn TRMolinkdnt Feh& BMeks&R inverflole used
for providing Such an inproved visual indicator. [0398] During the infusion

process, thetherdgetureccasdeiiscaaperated antotthe mingo prfusardievice sk visualhy indicatelvéhenpper
case is the shell .copponent furthest a romthe skin. lt.is.thi,s .upper
hol | i mPECHisal Ry 1 complels s AABY PTG SEverghdohizns of iflsfr) 4P

i nfusi on getide® nde@ah&fifoldMn dImbiAdRNnI AT SdEr SNpdiRnts! MdPwRIENBRIVE M the
comonly referred to as a needle manifold substantlal1y as descri bed above.

Per manent lggndralxdirection of a pagemseltineforamseftiind Hreenasdls manifold then moves away
from the patient’s skin for retraction. This feature, in association with the upper and lower
case of the outer shell of the device, can be used for providing such an improved visual

indicator.

[0398] During the infusion process, the lower case is attached to the patient’s skin while
the upper case is the shell component furthest away from the skin. It is this upper shell
which is generally visible to the patient, or person using the infusion device. Located
within the infusion device, is a component commonly referred to as a needle manifold
substantially as described above. Permanently fixed into this needle manifold are one or
more micro-needles, or very small cannula. This needle manifold is also attached to the
fluid reservoir in various manners to form a continuous, leak-proof, fluid pathway. The
pathway is provided to allow the fluid to travel from the fluid reservoir, through one or
more fluid control devices, through the needle manifold and distal end of the micro-

needles, and into a patient.

87



nore m cro-needles, or very small cannula. This needle manifold is al so
attached to the fluid reservoir in various manners to forma conti nuous,

| eak- pr oofyg fobdld @ @3at hway. The pathway is provided to yidto
travel fror(r)lth ‘?YU. d reservoir, through one or nore fladtﬁjgﬁggg%?mg*o devi ces,
t hrough the needl e manifold and distal end of the micro- needl es, and into a
patient. 200 9

begi nni ngiia?agllle&i (?1[1{ gﬁéggbgﬂgg%?%é 8%‘8%&(%8{&9% fok dﬁ%géh&ﬁalﬂéé Ig%nl?ﬁ% ures

and ent er puhét@regahd @nfersSthe Ipanenttn sttt fo\detivérte fluid, (ﬂlquidL @iy 6k, vapas medicktagror
medi cati on prOV|ded by the reservoir, The nedlcatlon can be selected to be

del i ver ed Prowided by gha EeﬁeWP’églﬁﬁsmB@Fﬁwnt%é bepiedretsd © by deliergshinias targetery

t d
O ged by eio Rt ind Bakiedtit'Gr G ool 16 B BEHE i 18 BERRLE AR Lo 1 ©
and t owar dsciirheéhg aiediatmaniflid ris sungédaby mamfbld nspangs rueczt IdﬁBctgﬁnﬁfbaiaht)lally

parallel with the long axis of the cannula. As noted above, the needl e

mani f ol d msmeawculﬁwo,aa% t%aré%éhleg Ralieny's skin @Préﬁqen@nﬁéeharﬁl@ﬁslomam@}y t he
pr ot r udi g ahhe RrBL 51 o calfbi, |APROYE Abite ¥ bl ARLASIISHBRA mont
can still "be 1 ncorporated. or near termnation o e |n usi on
process, ey zrlanbmdiem@eé amtrhtdnmg\meéhianm the weadr, ﬂrretprbtyud"rnglna@catdrmeenmmZJI e
mani fol d i |rect|ong er.al | fromthe skin and/or by novin

needl e rrarﬂ?fﬂalﬁd"ﬁpr‘f"teﬁe"liﬂaf ?fy ‘B‘ﬁ%‘?‘é‘ 45 %“S‘sgi)ﬂ%?m@e t‘%o‘ﬁ nﬂab%%ﬁ)] The
total dist hgwg)

appr oxi mttgﬁgﬂ%tﬁhedgqﬁging Ifoe%srgrethé?g F i & %ﬂt rm#r SmQHP?Q* err eg&ﬁqhsgb i gn
feature hhmmmﬂc magifold mi mdmecztmrt gmetEéMyWayoﬁoﬂI thlel sr]msaﬁd/of by hnovm]g tisl on
device in ch Hg}l .occurs. For other functional requirenents, the
needl e marﬂeF F grangio fdfﬁﬂéea IFVU%QPRHSHF%“SErﬁYIPlé%P“OHB?rponents in the infusion
device. In this sense, a "tall" direction is perpendicular to the skin
surface | o4 éaﬂ%ato@il didtinés | Jhed @l i RIAGEVE Nh -anFYampesfbéBRASANGnaRd t o
accomobdat'e thé necessary notion, the top surfaces of the needle manifold
wi || be clappeximaelyothréentoc sirit mitimaters (3 memi tasé demg.ur A gurefented tdesigu ploaturec as e

while in orage, pri.or to.,u and,. hefoye eedl £ mani f

onuses CamiEad iraBimintmie menil o8 rraiesgn 6 bl RafSRRGE i shsdele 1gd
started, td&@urgeelfﬂreotﬂ&nfufrx@ﬂl&lamé’cﬁﬁreﬁx\éﬁfé fHeox'i@eHiéem'aﬂﬁélqeis 5{9;515@55095 of g
upper case during cannula insertion, causing a gap or clearance between the
upper caséallmtjcomrhmlemsenllﬂm m:memce\/\ﬂemhls Iserisd, 4 Hfall3 diraction is peperdieylat he
needl e naq [
posi tion.

aos&r ﬁg%n?nu 7 ?r%% oBrué{ilrélﬁPt évice placemeet Ukot rtl%sé ?ez;[sggsl in anrt 'ng
accornmodate the necessary motion, the top surfaces of the needle manifold will be close
to, or in contact with the inside surface of the upper case while in storage, prior to use, and
before the needle manifold motion causes cannula insertion into the skin. When the
infusion process is started, the needle manifold moves away from the inside surface of the
upper case during cannula insertion, causing a gap or clearance between the upper case and
the needle manifold. When fluid infusion is complete, the needle manifold and cannula are
retracted, thus returning to their starting position. The embodiment of the present
invention includes a feature disposed at the top of the needle manifold that can be visible to

the patient or user through a feature in the upper case.

[0401] In a first embodiment, the needle manifold can have a cylindrical prismatic or
similar prismatic feature that can protrude from and/or above the top surface of the needle
manifold. This protruding feature can be integrally molded with the needle manifold body,
or it may be a separate part attached to the needle manifold body. The protruding feature is

a highly reflective and/or bright contrasting color to optimize visibility.
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invention includes a feature disposed at the top of the needl e manifold that
can be visible to the patient or user through a feature in the upper case.

[ 0401] | nw%zfoi)sr/ﬁ§7(ll‘3”b°di ment, the needle manifold can hg'\ﬁer(ﬁszﬁéﬁlldzglﬁlii cal

prismatic or simlar prismatic feature that can protrude from and/or above
the top surface of the needle manifold. This protruding feature can be

par ¢ at t sl 7 CoRERRAR AR oPBil 1EolE brorafing FellFY frbeHBBNET ©

hi ghl'y ref bsthtin genetaldocatiohahd hpproginiatasike, g opehiag can be ptdvidetethiough itid topy. 88
WO 2005/ 018703 PCTI US20041026109 [0402] Corresponding with the needl e
mani f ol d' sC35F0PT POV rasad (raBsnaEE YIRERY 6 duelded henstshapedydeiageafittedy #He i%n and

appr oxi mat ' i . j : : ,
provi ded a{s?u%lg?l ?g%g%a(%g@rip‘ h&h%ﬁ%lggfﬁﬁ%g% ﬁ%eéleg@gﬁg%é%mg‘e@?@eﬂ@ ?@?eﬁ SDI|{t(r)1t o or
t hrough t her thegugh aisetop tase qpeaingliol shiglablgdit ite aaonédvelynmeiitted araiohahelingide| d
slidably fit, into or through the top case openinq or slidably fit into a

concavel y 88 ARSRAGH! WHEIOMq 3 OAECOTRIBY f aPivatiag ary Yiga YRR AN ov. To
e HRERAISA! WHSO JOdEcomBges ‘g¥tuh R indipater
accommodat g & ReMQhhiig 6f oJa%ﬁdPE@kv' e%@?cdnﬁﬁgﬁ@\;iﬁéd indhe hﬁ%%g%) rectangul ar,

or oval shaped w ndow tan be provi In the top case. As not ed
above, the protruding feature on the needle manifold is a highly reflective
and/ or bri [(03pisr asted rapoeg| the protrogding nfieatares ioni the | ndedle hmanifekl st odnghly
enbodi nents,-a. sinple colored indicator can inglude text, such as the word
“Ready" , " t3Restivsandigr Bright conlzasting Golono epiRze Vs RINEY. Lh¥el S AMRGIEITER Adow,
[0404] AddifripRalibia RERAECaR HAAHTREL sl bilthAwbHP-ReRlE] QOKPIGH ey 1S
possi bl e by "adding at |east one additional part. This two-position, or

pi voti ng, whitheavisibleiarthé cask ogeninger waldowe text in quotations (i.e.,

indicia) prior to infusion, and when the needle manifold has travel ed down

dis i tur.n. st oke, i ng i | tt.ach the pivoti
hdi cat o, (QEREF wdgicRaty. outy SRbodhek b HEr pfioRtE fuficach it Bpsug BV e
the word " Eiting at 1ed3PBfe addMionaRBATRVEhis twidBosiRdH, BEpHvBRAS!IiAdivdtb canhfcliddihei a

may also slide relative to the needle manifold instead of pivoting. [0405]
I n use, thebavetieiimgnetatiéns (ve., prdiciahprior io emiusion, atdswhérbihd ngedle enanifbldviias

anbient |jgh ass .t.hr.oygh the transparent .l ens, or w nd inh the top

Caoe. uni clevAlsd GePE He gt M o strieng 2Pt auFaR 8 Ataded o oBe piRBROs o
to or W thjjaidaltR, eNfARVheAagikabr & nfake vivible Quditiondlaexedichtdsatle WogitEhg”,t hen
transmtted back out through the window and is then received by the user's

eyes. EsselPord’) 9r “Re¢move’hEhegwing feature with theindicia mayalso sliderreliativa: toethie
posi tion,

%upe%le manifold instead of pivoting.

[0405] In use, the embodiment of the present invention described above allows ambient
light to pass through the transparent lens or window in the top case, which reflects from the
protruding indicator surfaces located close to or within the concave pocket of the window.
The reflected light is then transmitted back out through the window and is then received by
the user’s eyes. Essentially, when the needle manifold is in the up, or retracted position, the
indicator window of the infusion device appears as a bright object surrounded by a clear
lens. The indicator is visible as a color that distinctly contrasts with the surrounding

surfaces of the top case.

[0406] When the needle manifold is down, or in the “cannula inserted” position, the
protruding indicator feature is some distance away from the window. Light passing through
the window while in this operating mode has nothing to reflect from and scatters inside the
infusion device, therefore the window appears dark. In doing so, this embodiment of the

present invention actually indicates the position of the needle manifold and cannula, rather

89



i ndi cator wi ndow of the infusion device appears as a bright object
surrounded by a clear lens. The indicator is visible as a col or that

di stinctlyoGaitdigais W th the surrounding surfaces of thg 1Qmio3sEe [ 0406]
When t he neeg% mani fold is down, or in the "cannul a inser{es?iﬁ)0 g)géssllti on, the
protrudi ng indicator feature is sone distance away fromthe w ndow. Light

passi ng through. t.he w ndo i..e in this,.qgperat. de h nat hi to
refl ect f%?ﬁ %ﬁ&abe%ﬁ\ﬁgﬁlfr %‘éﬁ%‘&q}aﬁ@ee‘i ‘ﬁ%zgl?yoﬁ) rg\él | g{egghatrﬁeedfé?’grt ef‘ﬂ’ﬂsw ndow
appears daddyicel dhddgionthe JAtiefithi HoReRpdotheninedbdé BE usPEH5 BOuse ¥R Md &er to
actually indicates the position of the needle manifold and cannul a, rather
89 WO 2005nEmaFithe psibledrngay n2ha mgicators 3indaydi cat i ng whet her the fluid has
been partially, or fully discharged fromthe infusion device and into the

oo M R 6 08 07 PR S e 8

descri bed mbryvtorar Thezefors) il yetpaocthagtbrbodmen® Bindodieiehe ofithd preyent ig0éntion, a
Therefore, in yet another inprovenment enbodinent of the present invention, a
packagi ng Ragkagang systein 4y ipaaadsthwéichaallosssprghillable (dgpices gush aw those drscabed hose
descri bed 0 sterd | , ' and.fiLlled
w th cont Sepac 18 e« e Mk, WERRRARAER, e HRA A KR S0l ) 1o

| i ke. The dediciness teithemelligerl, @as pusider,dandotht dikienaTled devicds thess¢ioeskaeinog
surface is, [0408] The packagi ng system shown in Figs. 168 through 175
conpri ses dggontpmyiatady bt the)nagkagide sefacedst 1170, which nmintains a nunber of
prefillable devices 1175 in a defined position (i.e., vertical), and

provi des e[gjﬁ a afdka i i liexi ly ¢ 0l .ab :,q?,ﬁ 1185
and 1190, or rﬁlgﬁ? I glhggg%@hﬁggaqf‘gﬁ%%]lg%t%?g%rl Zgggﬁpgﬁéso% %r%y f ?usi on
devi ce, i nuackaengr nespil bWk dvlectbodint@Ens 8 nushbsicof frefillatio deyiceshkl 7dauiacdefinedan be
assenbl ed i nto openings 1171 of the enpty nest 1170 .of Fig. 168 until full

as shown iRPSHIg. 8‘f69‘fe pé‘P@i‘H?Y‘?esf G’ftF“%E P g Whie g‘?anlg‘b.ﬂle‘@ipm%ﬁp%ni ng
further inolui8mea 185 9RE1 1R, of HBR, MEPpoEgel i bed in greater detail bel ow.

Then an externa§ packagi ng, such’as bag 1185 and bag 1190 (as shown in Fig.

174 illustrating a conplete packaging exanple), or box 1180 and bag 1190
(as shown [04Q9]gAfter7 productiontefaanngnfusivongtvites pakikding mypwvedrpdnaodiments

D185 can HirsHEARGES e SRS ok BY AsRrblalf reniben 57! SEU8 e et 120 e
W th or W@yt 168uhtlt @M a3l sh¥Re UH Pig. TE9, b ParflalpP¥ull Sh&ANiPEig. 170. Each

opening further includes a number of ribs 1196, described in greater detail below. Then an

external packaging, such as bag 1185 and bag 1190 (as shown in Fig. 174 illustrating a
complete packaging example), or box 1180 and bag 1190 (as shown in Fig. 175
illustrating a complete packaging example), is provided to guarantee integrity against
bacterial contamination. The bag 1185 can be provided with an internal vacuum, and bag
1190 can be provided with or without an internal vacuum. The rigid box 1180 can be
provided having a Tyvek, paper, film or rigid cover, and the bag 1190 can be provided with
or without an internal vacuum. Typically, the external packaging can include still another
package that is added to prevent dust (i.e., a dust cover) from coming into contact with the
box or bag. The complete packaging (i.e., the nest 1170 and external packaging) can be
sterilized by gamma radiation, ethylene oxide, E-beam, or other appropriate sterilization

method.

[0410] When the devices 1175 need to be filled, the complete packaging is externally
decontaminated to prevent bacteria from entering the filling room which is an aseptic

environment. Then the external bag 1190 (i.e., the dust cover) is removed and the box or
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provi ded having a Tyvek, paper, filmor rigid cover, and the bag 1190 can be
provided with or wthout an internal vacuum Typically, the external

packagl ngamgoog)a e still another package that is addggr/tugmggls%%t dust

t cover) fromcomng into contact with the 0X or
conplete packaglng (i.e., the nest 1170 and external packaging) can be

sterilized radi aty j rlate
Steri1i zat POGS RSP 3B e Rhietiaf BEcyAbing s oy Hirafoy Shisgies PPRGRY, P
conpl ete p&mkﬂ?@t mgthi Seviods X IT8 i Vplaode comnh ditlingnedhine (poeviggvn)bCther ifidl fhreom
entering the filli ng roomwhich is an aseptic environnent. Then the

ext ernal b8¢19edd7%4 . e., the dust cover) is renoved and the box or 90 WO

2005/ 018703 PCT/ US2004/ 026109 bag (i.e., 1180 or 1185) of t he external
packagi ng LMPEfr’I%derQ tﬁ@'m?( Hb%eé&e ﬁﬂg?@ iné@ HW Bé(} &9"1'1% 1175
is placed i1 ng mac (not’s en evi ces

[0411] To stasen tnhhgf l‘I 1 usmg precrﬁss]ﬂQStahé 1196 Iandgangacobemagx:am&;a‘omded hethe

devices 1175 as in]% %El’ using_the ribs, 1195 and 1196, and | arge
openi ngs 1 %rbpé@? wopening He'l afg ?B?ﬁtdf &2z AhIR i AGPPLYIPY of the mestiadie-1170

as shown i iz §RPO ks YOPInd MOENGR o ganPs Le3protied ftd ?ﬁgx%%gﬁleaﬁ%u{]aﬁgﬁ and

openi ngs 1198 are provided to | nprove amnar air W aroun

devi ces 1l17lbwaardumpd dva devieessuUp oarid 1[)1(05/1db|“eesummrtcfar]1h€51evﬂcedlﬂﬁ)rlﬁe fosce is
required on the top ri 5 further can sed.to hold
e devi cotbauTed R top; 1ang S8WEE A Thpaivhd 08 fithes s be ed Fbelf o e
speci i ¢ 1119 B REOTLSEEMm bl ed MR Ind diicAACFEr Eﬁbc'ﬁﬁ: H’ﬂin@tﬁ?&%&s
accurate position to have a l'ing head of machi ne (not s ovvn)
al i gn wi t hdeieesdeMiScreed 1o He laalntamhdcmt Gdad:p)ara;th@oatlomm have Ei fijling bedd ofMavi ng

t he device as, s Fig.. 1.allo he .fi.lli chi ne tq.have
hddi ¢ 1 onal THTE TRt @b dhen Siwithe eiaseas B inivajed B HEAT ot i dig y.
packagi ng xj. Sﬁ'ﬁwir%r thb‘%@vﬂ:‘é&sI ﬁbv@a\fﬂ a8 Gfswn WEIEE1711NSl16WY the SREn @ hciRth@flkhvel N a
nest conposed of a plastic pllate and chi mey, and an external packaging is
provi ded additiomah fixhuest todligh the devigiesl 1 bidxcarefaldy.enbodi ment of the present

i nvention does not include a plate or chi nney but sinply an arrangerrent of

ri bs 1195 . The us ri.n 195 1196 epsures a.low f
Gur face,  alFLAT Setile ikastis SKRR 1 05h WL SuTErtn DRE B SMER MFIRNCr ound
the deviceg, 4hén caﬂxgokéapcrfoav}ﬂaﬁdteplgsé%utcmrﬂieyf hnd b @xtethaf gadKabB i§ proRideMi di ng
the lifting ability described above.

and constructed of a rigid box The embodiment of the present invention does not include

a plate or chimney, but simply an arrangement of ribs 1195 and 1196. The use of ribs 1195

and 1196 ensures a low front surface, and allows the laminar air flow present in the room

to flow around the devices 1175 and improve the quality of filling in addition to providing

the lifting ability described above.

[0413] Other benefits associated with the embodiment described above includes the
ability to have a flexible bag 1185 instead of the rigid box 1180 as part of the external
packaging, then allowing a vacuum in the bag 1185 to provide a visual indicator of the
package integrity. In this version, a lost vacuum indicates no integrity. Additionally, a
flexible bag 1185 is less expensive to provide than a box 1180. In a preferred embodiment,
a configuration is provided with the nest 1170 and the external bag 1185 having no
vacuum, and an added second bag 1190 also without vacuum to prevent dust from coming

intc contact with the first bag.

[0414] Although only a few exemplary embodiments of the present invention have been

described in detail above, those skilled in the art will readily appreciate that many

91



[0413] Ot her benefits associated with the enbodi nent descri bed above
includes the ability to have a flexible bag 1185 instead of the rigid box

1180 as rt external packaging, then allow ng i he bag
1185 to S¢8 0§%M§n§isual i ndi cator of the package inteé?ﬁ@@ﬁ“&%h?W%s
version, a lost vacuumindicates no integrity. Additionally, a flexible bag
1185 is | esg.expensive tq provide thapn a box ,1180. Ln a preferred |

enbodi neﬂp?giﬁ&atg’é‘ﬁfairﬁdi’f’%%“?%rfni'%‘e WBWP@%G PRt Wé‘gf’“tl%ﬁfnaﬁﬂ depstisgt er nal

bag 1185 i 11 i acuum
g AN Y Mel MBAMHDs &4 a@M&k@@%fSﬁﬁéﬁr}Hvéﬁﬁgn. %Q:c@zldﬁ%[l%“ﬁ_lg%‘d%;/hoﬂ;h

to prevent dust fromcomng 1nto ontact wth the first bag.
only a fewodifieatppnanie istendet] toshetincloded wighip tlessenpe ofthésinvantionave been
described in detail above, those skilled in the art will readily appreciate
that many 91 WD 2005/018703 PCT/1JS2004/ 026109 nodifications are possible
in the exenplary enbodi ments without materially departing fromthe novel

t eachi ngs and advantages of this invention. Accordingly, all such

nodi fications are intended to be included within the scope of this

i nvention. 92 WD 2005/018703 PCTI US2004/ 026109 What is clained is: 1. A
device for delivering a nedicanment into the body of a patient by injection
into or through the skin of a patient, conprising: a housing having a bottom
surface adapted to contact the skin of a patient, a needle aperture on said
bottom surface and a top surface; an injection needl e adapted for
penetration of tissue and for novenent through the needle aperture; a
reservoir, disposed within said housing, said reservoir in fluid

comuni cation to the injection needle; a pressurization system for
pressurizing the reservoir; a shielding nenber adapted for novenent away
fromthe bottom surface, the shielding nmenber having a covering portion

di sposed about theée needle aperture, and at | east one stanchion protruding
fromthe covering portion, the shielding nenber having a first position
wherein the stanchion of the shielding nenber is initially disposed within
the housing and the covering portion is substantially co-planar with the
bottom surface of the
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housi ng, and a second position wherein the stanchion of the shielding nenber
is partially wthdrawn fromthe housing and the covering portion at | east
partially, e needl e; a biasing el enent disposed .t hi ousi ng
adapt ed t‘gﬁ%‘g{@giﬁt he shielding nenber and bias the stﬁ%élt/@k’:zﬁ(gsd%gwger
towards the second position of the shielding nenber; and a novable
interposeﬂxgﬁ%iqg a f.irst position, which prevents novenent of the

shi el di ng %ﬁ,“@ﬁﬁ&a second position, which allows novenent of the
shielding nenber; wherein when the device is placed upon the skin of the
patient and actyi vat efdevifeforideliteringaahedicanieny filo tiiebody dfiapatieasi ihjeetiont 0 a
second position and the biasing elenent is allowed to bias the shielding
nmenber i ntigtoronthreeghothe skiogiftaipaHent; eampising: as the device is renoved fromthe
skin, the shielding nenber enmerges fromthe housing and at |least partially
covers the needhe. .2. ,A devi,ce for gdeli i L capent. int.o the hody of
a patient by i ﬁjl’&'f‘f\g #aVﬁnﬁtaobogﬁpn{ W%ﬁ%ﬁalaﬁﬁgqg I?Sﬂtgg&gs tqfélrﬁa?lglgb?rﬂ?q%& ng:
93 WO 2005p8kit¢ 08 sREBolSROMERE-0P1op sigatzi ng havi ng a bott om sur face
adapted to contact the skin of a patient, a needle aperture on said bottom
surface and a taopnjsctidraresdlesadapicd don pepeatrationdifdisaurapndetor meovementthraughdhe of

ti ssue and nﬂé qsvenent t hrough the needle aperture; a reservoir, disposed

wi thin sai"§eHe ARTHES:

Ny’ said reservoir in fluid communication to the injection
needl e; a presUeieradit, dispd¥ed RithinaidKosing! sfidresehifir inBEid \Cemmuniatlofto

shi el di ng nmenber adapted for novenent substantially perpendicular to the
bot t om surthaigsctiomaessiié;el di ng menber having a skin contacting portion

di sposed about the ne?dl e gge:{l ure and. i ?l?subst antially covered with
adhesi ve, and &PTFEURTAORSEYITRHRRPSHFUNEEIUGTRYCFr om t he skin contacting

portion, the shi glidupg HRMBeF alaMed Sordmbiértént PRyt O HUB6RIN sidfBees tiRICHI ON
of the shielding nenber is initially disposed within the housing and the

ski n cont abielding pentticohavingsaibetenngimirtion dispgsed mhoutvthemeetile dpettureaiatf ace
of the hqusing, and.a second sitjon wherein.the stanghion of the.

ahi el di ng Jeh B sRaChiSh BrouRRipe Fmifhe Bayinink Aide T HLRHEREMbHSEIEA di ng
menber at §o33kitidAWHerdih YheL @¥ihion! dThd ' §6EHRg member is initially disposed within the

housing and the covering portion is substantially co-planar with the bottom surface of the

housing, and a second position wherein the stanchion of the shielding member is partially
withdrawn from the housing and the covering portion at least partially covers the needle;

a biasing element disposed within the housing adapted to contact the shielding
member and bias the shielding member towards the second position of the shielding
member; and

a movable interposer having a first position, which prevents movement of the
shielding member, and a second position, which allows movement of the shielding
member;

wherein when the device is placed upon the skin of the patient and activated, the
interposer is moved from a first position to a second position and the biasing element is
allowed to bias the shielding member into the second position, thereby, as the device is
removed from the skin, the shielding member emerges from the housing and at least

partially covers the needle.

2. A device for delivering a medicament into the body of a patient by injection

into or through the skin of a patient, comprising:
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wherein when the device is placed upon the skin of the patient, the skin
contacting portion of the shielding nenber is tenporarily adhered to the
skin and when the device is renoved fromthe skin, the adhesion of the

shi el di ngvVR2HMSEN8T03 t he skin is sufficient to nove the PEATES2004036182 nber
fromthe first position to the second position. 94

a housing having a bottom surface adapted to contact the skin of a patient, a needle
aperture on said bottom surface and a top surface;

an injection needle adapted for penetration of tissue and for movement through the
needle aperture;

a reservoir, disposed within said housing, said reservoir in fluid communication to
the injection needle;

a pressurization system for pressurizing the reservoir; and

a shielding member adapted for movement substantially perpendicular to the
bottom surface, the shielding member having a skin contacting portion disposed about the
needle aperture and is substantially covered with adhesive, and at least one stanchion
protruding from the skin contacting portion, the shielding member having a first position
wherein the stanchion of the shielding member is initially disposed within the housing and
the skin contacting portion is substantially co-planar with the bottom surface of the
housing, and a second position wherein the stanchion of the shielding member is partially
withdrawn from the housing and the shiclding member at least partially covers the needle;

wherein when the device is placed upon the skin of the patient, the skin contacting
portion of the shielding member is temporarily adhered to the skin and when the device is
removed from the skin, the adhesion of the shielding member to the skin is sufficient to

move the shielding member from the first position to the second position.
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