PATCH- LI KE | NFUSI ON DEVI CE Field of the Invention

[ OOOL] The present invention relates generally to a
wosubgtignge delivery device having inproved vaP@®US2004/026109

spring and safety mechanisns and to a patch-1i ke,

sel f-contai ned substance infusion device that can be

used to deliver apugidiet YKRINFUBSHRNSESISE Medi cations

to a patient. This application clains the benefit

under 35 U. S. . 119(e) of a U. S. provisional patent

application of Chris Cndrich et al. entitled

"Pat ch-Li ke Infusion Device", Serial No. 60/494, 286,

filed on August 12, Zogﬁﬁi@ﬂgeﬂawﬁﬁﬁls' provi si ona

pat ent application of t al. entitled

y h- Li I nf usi on r oved | ve . :
100FHE0 " anbifesarary femioh Sied® 'sdabll ot S8 dgivery device
hefvllﬁgeﬁlnlﬁ\@i?éd valve, 3BfAg ahd Gafefit nkchabRMsamt t6fa BAGIIRS, self-contained

sai d appl i cati ons belng i ncor porated herein by
sybstpBecainfusiondevice Al icpe Be pesd te dﬁ]tl‘éﬁfﬁs"aéle‘bf of substenceser medications

S 1 t p ion

to\/\gtﬁéﬁteﬁtapp% %gflgca{lf?n ('h%ha% eg éSHg((rf%e ?9;[{]% s‘ 19(e) of a U.S.
plemisld’nbbqiafeﬁatapjﬂl-ldanbﬁ diCluss atinBech e al. Satitlel “Rﬂch L1ke Infusion
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peopl e, such as those suffering fromconditions
Vsluc,hSIamngaééa&y Meshgwams'!, GrennbNoi 60/358,6h1,t filed dpril 2, 2004, the

uch n i.nfusions to nmai ntain close )
eriif SpBEnCR ekt oG, o B iraRang arPisht Ry Mefei BR geference. This
aﬂﬂ]’i@hﬁdn"bdnfﬁclﬁhsélﬁjbcf frRAéWhich eXRERE0 thiesfe BIS nbirovisional patent
princi pal nodes of daily insulin therapy. The first

anpdieaanqmtf Ghreles £ Shagesr ehall entitded | Ratcﬁehlske Irfusiva [dewigeeSerial No.
r ti GOSt
1@?%}7§¢2ggﬁ§dr ér? éTI iree d?gOg ttﬁ% t]ll% Cgé@ﬁy o% %‘ﬁllc i1§ 4 1ncorporate£1 herein by
referpicgal |y three to four tlnes per day. The second node
i ncl udes infusion punp therapy, which entails the

pur chase of an expensivye pu that |asts for about
three years. The inﬁ@%&gﬁﬁéggigﬁﬂﬂﬂgmﬁgnp is a high
barrier to this type of therapy. From a user
[ooogpect | X%erﬂﬁi’&\iﬁﬁnbe} OEp PR, YS! it SRS o Tconditions such
pati‘ents who "have used punps prefer to remain wth
aspdialptesiuse some foaw of offusiore therapyy e@h afidadyiissubis dnfiisions to maintain
| ex t.han

el PR Lo P PR P i LB SR e R B, Pt cxame,

thefe drBSWblﬂﬂmcﬁfaBﬁioﬂb@Bf d4i} Hguid thePApI0 TASTRE Mok iicURIEY syringes
schedul es. This results in closer glucose control and

anghinpsy BRRsdThese | dewigenpreviimplsda 31s¢ eabate 1atatiyelyiletis cept, but they
reﬁgl?éegglggalg %n&é’ gpéééﬁl 11'1]5éctq%vﬁ/p c%ll& '?I’?r%l: 0 f(ﬁﬂdtmt:&eﬁ& 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
i nsulin punps. However, in addition to their high cost
wOoQRowswgsoy 8 to 10 tines the daily cost of syrPa@gaIS2004/026109

therapy) and limted lifetime, insulin punps represent
relatively old technol ogy and are cunbersone to use.

[0803). T oM Batidntest ¥ 25EmBEPGtiMlly $bPe 14/ RishBn GKN AWM interest in
as the "infusion set") that |inks the punp with the

intpakiv e drepanyi inereasest usersuzpically ol derensulis pumpy. However, in addition to

L.ngonveni.ent and .t he re.r.el atively heay .
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t hose of the insulin pu conti nuous i nfusion and .
(ORI s o oepig st hBete) BaRvolien (e rise. accounting for the
o8 R RGBSy Rp BRedby difi0Relcas@AVRimber At RIPLiR;BBYR. In this and
‘been nmade to provide anbulatory or "wearabl " drug
simffuigifustondexaimpdss, whatt is apeded dovfulty weeitthisriucreaned énteresitis a form of

. tQ. use. Sone of.t e devi ¢ re.ntended.to be.
inf i vy G Bihich P BR ol S Pt iR 6 aliGrion terapy tow
codf ahdbsetofffer dithphesel sfethsamaliafpuiie(catNAMua Gefisioh aal precision

i nfusi on punp w_.thout the attendant cost and
dqsn@ﬁ%magﬁé%avquiﬁtbﬁ flisadvagtages offReler, many of these

devi ces suffer from di sadvant ages i ncl udi ng user
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IOOg T orcyeEl bl A S i @R Bron RSk Rbory or twearable” drug
infistonedevidehaehatudrs tlamaoe dosti agl cdelvienientetd ased Sbhme of these devices are

. materials used in the canstryction of the inf.usion )
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resulting frompremature activation of the device.
Utofthhasellyt heweven, mamyphtitese denjcesrfien froondisadvantages including user
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GiRitof (RS S U ehe flor AR o8 i Rl el cdcifpativility and
infteRULE Sbéivee SBE. subBRNEO HRiY Idelivered sRledhe-HitefiMls used in the
injuries to those who come into contact with the used
copslpctionpddhe infesioe devies, @pil dresible maliwoening oradipsaepeyly activated
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[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 against the skin while
provi di ng i nfusion of a desired substance, and
wonpo@wigiioag m ni mal di sconfort by using one or PODAS2004/026109
m croneedl es. [0008] Anot her object of the present
invention is to provide a patch-like infusion device
whi ch provi des a hi ddrmRat io€He IReadloa or needl es
prior to and during use, unlike a conventiona
%ﬁiinge.nLSOOQ] Anot her object, of the present = = .
nt i onAR ebjest Qfirthe Presend ipvenEAD 1S RPTOYiAE 3 ipatchdikgiigision device
wilh Fan S8 AGRRRY, S0l Sedhdthe b R BIORIE Ti¥Gpn of o desired
substahenind @eeiditg minijpal disvoinfor eghieing ivpt antrdiéd micramddles.
reservoir content delivery through an activation step.
0010] Anpot her qbject. of the present .invention is t . .
[ de A pplbarel el T BESSEH TRNGPHCR 9 BIRVislech paigilike infusion
deARSPMER Ffo@ﬁle@ a3 A PatitASREYRIOr nd&d18TpRorab adld %ﬁriﬁ‘g' tse, unlike a
Belleville or other disk-type spring assenbly. [0011]
coamerttianl ybjpget of the present invention is to provide
a patch-1like infusion device which allows pressuri zing
contept s, 0f ,a CcO nt re VOlL.I r enpvjn e
(G9IC T | oG oxfect &7 i breh TR aleRlibr o ) AR flon-ike infusion
devijeagticlptar hesdptirdanta pativr@ntia anadifesive spifade, Bfd thereafter allows the
pat ch-1i ke infusion device which can be activated via,
PresspEEEs nefhf econtsnt desepain, evptiewt Besils dmplantagipn aand; eservar content
: i ivation step. [0013] Another
déﬁ?ﬁgﬁHﬁ%ﬁ%ﬁg&gﬁgggﬁgbinvention is to provide a
pat ch-1i ke infusion device which allows for visua
[0Qiect i oAnathert dhgeati @ ithe present emtentibe fiofoeprostidei patelntike infusion

after..use. [.0014] Another object of .the present .
A ebiEB pr iR PO DE e Ree el 1ind, e grd Beleville or
otWeH didk-8ht o¥nd Rkerhigpval of a patient needle cap

and/ or "adhesive cover in one or nore notions.[0015]

Anot her obj ect of the present invention is to provide
[091H: ch- | Arath¢rrghieat o tﬁ@meé@t whyeBHoR acfa proyidesa patch-like infusion
f-ini.eGt i S i 1H varjatio ' .
e apitb Bl pRBG AR BES ot oF £ BbRpt Ry B sefhoving o

BéllyviiRispeihg tdiginipigelisknt i nvention is to provide a
patch-li ke infusion device which includes inproved

shi el di ng, mrechani.sns for protecting the patjent needle, _ .
l%ﬂ?ﬁeem ATRIBE PUiSH O {RORIEFeT AT eBERy S Cuproy ey B Higinfusion
ddvii® whikR ciH"vkafkBvated 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] Another object of the present inventionis to
provi de a patch-1like infusion device which includes
wo 2ensnes7esl val ve mechani sns for providing a stP€TU82004/026109
barrier and pressure seal prior to and during device
use. [0018] Another object of the present invention is
[OOLPY OV d&né&thBadKibetl drkiRe bREMSR RN 1§ & PRyvEde 4 BSCHIRS infusion
i nproved Bellevil'le spring and spring pin mechani sns
degvige whishwiatititatésesélfrinjesition andvieduces] @0dlghinalestvasiations in injection
to§¥ectt%&%%he ﬁfesent invention is to provide a
AN OFRET HFUEi on devi ce which incl udes i nproved
nol di ng techniques to better utilize construction
[0OL6) i al s Adote2@bjefnef terprédeheiverfontib@o PFRS@NE patch-like infusion
invention is to provide a patch-1ike infusion device
depgecwhich dnclisies impaoy ed sltjclding medemsms domprotegting Hi¢ patient needle or
néeﬁfe@ Qxh?x’l‘%?er@i%ﬁal@ta%ill%ltﬁ'rexﬁlggﬁ Hon‘la‘ﬁl%tsﬁﬁlrﬁu Lect of t he
prese Invention I's to provide a patch-li1ke infusion
devi ce whi ch includes inproved activati on nechani sns
[0OLTLdi ngApothert olgecteofahe preagriahventiap patapreside HPA2h-like infusion

Anot her _obj ect of the. present .invention is.to provide .
déyiSePBIED PP fTRIOSF! qalYE CBCGlRISHS: 198 (RERLINE Syl barrier and
pra&kd Qlafipridiith B8 ABREANvEFRse[ 0023]  Anot her obj ect of

the present invention is to provide a patch-Ilike

i nfusi on devi ce which includes inproved fill o
QRE3hni snAnother ebjeiiifdhe presenirnaventieniis & penvikdeg? pefch-like infusion

LGP T3P R B Rl BRI pALlhims tor e wi

theahfakioh idkeice. wear abl e, sel f - cont ai ned subst ance
i nfusi on device which provides one or nore

su antially hidden patient needles which can be = |
l%ﬁﬁfed i nRP?%PrpIOl&! S BESSEH W nKoR it %P@’{f&r 22EFlydike infusion
d&3&eWlich tiRabadshehpRRed ammﬂgit@&aﬂgll@g R ki@ uHfed| ddnstruction

conjunction wth a non-distensible er T1lm suc
makerialsnet al | i zed film A push type activation assenbly
is provided which can then be used to renove a ‘

i ni ' d all Bel l.evi l.l e.spring. nbJy.. . . .
e8], » aRbBeiiediarte BrSticiientioRif B, RIS EEM ke infusion
dé\lﬂ&g WHIoh ﬁﬁhﬁie@fnrll}%ro{/&’ﬁﬁ[df@ridedﬁ?c%ﬁhicﬁon Qamiqu@imﬁmerials.

activation assenbly then rel eases and seats one or

nore spring-loaded patient needles into the patient's . ]
[092 1 and Asethen eyt ofdhe prasentdBYERAN daiq BIPVisie: & patch-like infusion

d85LNEREn ﬁ&%&?g@?@ﬁ&%ﬁ@ glgf{}amﬁls%aggiﬂgh i 4 arms and magnetic

reservolr con ere vering sion
appardtent s i nto the skin of the user. Upon conpletion
and renoval of the infusion device, a nunber of safety

nis can he engaged to cover. . ) oA
[d@fgla rlTglnot%er object 0 tge 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



t he needles for disposal. Brief Description of the
Drawi ngs [ 0025] The various objects, advantages and
wonas@liszat ures of the preferred enbodi nents BETMNE04/026109
present invention will be nore readily appreciated
fromthe follow ng detail ed description when read in
inCoORjunbGén Gith\d idh-diBensaplp diddider AndV¥ublSs ainfetattiz@hfiim. A push type
0%2226] Fig. 1. is a cross-sectional view of a first )
aciypié} ABEMDBI 1saprekided Whigde cam fheat b ussd tonfeoye asiedainipg pin and

45t 89 el oy iCscR B Y AR EQ AR e oA LonkPh) Blfsure o the

cdnitensd o fenilesdtiv oie ngsemblya Thapadh fyp& ectivajien haembly thed redekses and seats
system usi ng a side push button surfagce sybsequent_ f )

ongeen PRI aﬂngﬂe@%@] pagieg! negdjes latoctissp@ngtgm _ _393 Fiahlishes a fuid

ccﬁnr&ﬁﬁ@ﬁﬂ’o@x‘ atf BRARRATRE YaQlnt LREAIPALEDN thd BRsduizE8 tQErREr contents,
I nfusor systemof Fig. 1; 11[0029] Fig. 41s a

thereby slebearinigamainfugiomvwfabnnBahlocthe kkia ofphé wgpr. Upon completion and

subass l.Ly. of the patch-]ike.injector or infusor
regS e BF Hugon HEvicBo Bitmprt shlE Fielhadied Bisb B hrgaecd to cover
thgin@amégfoadfsh@sip enbodi mrent of a push val ve subassenbly
of the patch-like injector or infusor systemof Fig. 1
in a closed position; [0031] Fig. 6 is a :
cross-sectional view of the first enbodi nent of the
push val ve subassenbly of the patch-like injector or

i nfusor system of EHQfDésch’ &N ORE RRgt i on; [ 0032]
Fig. 7is a cross-‘t—P;O‘p‘a'T%tsec ronal VI ew ond

enbodi ment of a pull valve subassenbly of the
[QQRST)- | | KEhe njadousrobgacts, rddysutagesy snémaofkl Hegures; of the preferred

0033] Fi 8 . Cr 0SS- tional Vi. of a third .
ergRPHG AP UsrPreseplieR PR ~ 0ot B0 skt Bliniro el the following
dRalcdhteldrifftioh WIRA r&id i conjlhstfoRrwisly e @Pp&ded dfhwings, in which:

[0034] Fig. 9 is a cross-sectional view of a second

enbodi ment. of a patch-like injector or infusor system
[Q026); a tBig- bisshcrpes testionad viewcef Rlisbembesdiment afnagh-like injector
. ] ' - ' I Vi .t he second
ordAsH sybte uh A HaP iR S o I &ty llon 1° VST
of Fig. 9 subsequent to activation; [0036] Fig. is a
[00R7)vi ew Figolriseanbthes tropescefiond iviesw aftht dirsgfentbodiment of a patch-like
. teservoir subassenbly o({ tge second_enbodi nent of .a .
04EGHQE Y F}‘{%%’r PHIER UdnE gsiqe Bttan surfags Yosgqugnt tg.activation;
[0037] Figs. 12 and 13 are expl oded views of another
[00Z8] ONn Ofigt B $8e0NEkcATRAiVR BE a Psehiof fBAGBMbIYKST the patch-like
“injector or infusor systemusing a top push button
ingagtar gt infugopegedmpf §ig- 14 is a top view froma first
perspective angle of the patch-1like injector

[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. prior to activation; [0039]
Fig. is a cross-sectional view of the patch-Ilike
woi2ngsaasms or i nfusor systemof Fig. prior to PCT/US2004/026109

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

[00B3) i or Hig. Adt iaverbssodctibD4ddw bof @. sekdnd mbdOAIERE of a pull valve
cross-sectional view of the patch-like_i nJ ector or

subpTserably afys eatehstikeingectorer fpsr sydemof Figatli on; [ 0042]
Fig. 18 is a top view froma first perspective angle

[OQf3 gjhe pé‘ftlg hg id K8rdsfk&HbRAI £ 'o@faL{ﬁi% eﬁ%%&f?ﬂ@n?%f Bldsh/pull valve

ubse uént to activation; Y

subasssmblslelftth@pza¢h likeinjeztorton mfpsnrxsjvstémloéFlga Jlect or or

i nfusor systen1of Fig. 12 subsequent to activation

4] Fi IS evatl nal vi
[dé)gi:) h] i kfgg] 1% & %rlosso§ecf ?ﬁzﬁ 6w of & second € %gdmieélt of a patch-like
infedtds S Fl EMNor E}i!;téiﬁ ubinabitepusBhbbn Firace ol fo ANVLNRY
cross-sectional view of the patch-like injector or
| nf usor stemof Fig. 12 subsequent to activation;
00shi6] F.Iég D5 cmﬁ%wgﬁnaizeféy ofithe sepend pnkodimenisofoF patch-like
e .1 i ke injector
mfoe?%f A L L PR T A
cross-sectional view of a val ve subassenbly of the
[Qﬂﬁ&:]h | i Kegi njl esst artoprviewf frier a sfyrst @arspéctiviegangler of the reservoir

<GB oGt df abicpikeaRERE Pr Rdeoh RS pf Fie. %

or infusor systemof Fig. in an open position; [0049]

[0037] 25 imgan2%Ad odedrey bgo@d diekii 6 aﬁﬁp&dbéﬁlﬁh @f; thi® second

patch-1i ke injector or infusor system [0050] Fig.
embpdzment of Sheguagah-reain) ogtos wr Bfuson aysiram v#ing i kep Pushdutton surface;

or infusor systemof Fig. 25 prior to activation;

[ 1] Fig Hp. r'i s'as‘to§l v?é'\xp ASmSEhilst g&%iecﬁ{/ee %%élé af Hx% é)atch-like injector

h-1i ke®inj ecto I nfusor

oramﬁxs@oayaem df(Fl@dlerﬂirIt@mtlvb@cS}EZ] Figs. 28 is a top
view froma first perspective angle of a fourth

di me a patch- I|ke |n ect or or infuysor syst
o&?ﬁr (o Hetti Bl FPSS-Seeiens] Vie fI it the prich-Jig igrtor gpnfusor system
of B g 2f FrRMtRa iR A QA perspectlve angl e of the patch-Ilike

[0040] Fig. 16 is a side elevational view of 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 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;

[004 3] 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 infusor systemof Fig. 28 subsequent to
activation and prior to retraction; [0054] Fig. 30 is
woanitohgndt op view froma third perspective angCeustootiozs109
patch-1i ke injector or infusor systemof Fig. 28
subsequent to activation and prior to retraction;
[Q®E5H] File 26 isaamitllmercrd;smemioaml Viewnofahé patchtike injector or infusor
}pers tlveug e of the patch-like injector or
SYSey ﬁ%@?tﬁPé’tﬁ%lgubsequent to retraction;
[0056] Flg 32 is a cross-sectional view of a valve
oodels senbiiy. 2 (af theodt Lie)l drk ehultih1€ ¥1es dTthd RlsbtSB1r
stem of %I (’28 |lﬁg%a22|gl)osed pﬂé)b& tion; [00f58(7s] lgzl gsuba??%embly of
thﬁﬁa@hdﬂ@@@e@@c@r infrapr syisem offFig. 3al ve subassenbly of
the patch-like injector or infusor systemof Fig. 28
n OpeR,Post: Fi .
Tt paeEaEat hostningt Vit off VyE shEBsethY o iR batchlie

1n§6@tlfrbhnffﬁ§wdy§ﬁ6ﬁbfﬁfg azpaiehsddﬂtsltiom ector or infusor
systen1 [0059] Fig. 35 is another top view froma

nd pe tive angl e, of_ the Ilke i njectaor. or
(S o1 el Eh it ey Rediional vigBAY 1 ive SeasseTRgy o agpatch-like
1n§ercRJpoﬁnfﬂlsro§ E%s‘?ﬁﬁ JPELL 1Y & ANG R &Eltl%h‘ |1 anot her

version of the fourthh enbodinent of a patch-Ilike
i njector or infusor system [0061] Fig. 37 is a
QQ‘{-SIS - secligo?iuls apjeaploded wiewi df erthisdrbobiddiment offa patch-like injector or
il %tgg h;ke injector or infusor system [0062] Figs. 38
o J@ "#1 are cross-sectional views of the patch-1i ke
injector or infusor systemof Fig. 37 wth extended
[0OS@) y; [Pig62] iski @oss-<kdtiaid viks 6f the paphuikevsjecbr bhifusor system
reservoir subassenbly of the patch-like injector or
of Fig&Pmiog @ R aPIF g, 37: [0064] Figs. 44 through 48
are cross-sectional views of the reservoir and val ve

[(fbg’ﬂssenbﬂ’l 1stJ‘@ro§%a§e€ﬁ Adl Iﬂ%vd O e chhq e 1@%?’1‘39 br 1nfu58r system

syst’em of 37 in a c osed posit
oﬁ&gaZSCsubwusmto:acmaﬂtlon; ew of a two- shot pati ent needl e
mani f ol d subassenbly of the patch-like injector or

ld‘i%i’li. Coctigt 28 o epy v i i Rermriie e ALl gbodiment

154 uidch-Tite inRtap @k Gifudor kstémipEi6t @racAyationf usor system of
Fi g. 40; [%867] Figs. 55 tﬁrough 60 are

cross-sectional views of a Belleville spring and

[A0R3]ower ; Figorfbigjanethgr top vigws framey spgandspassnestied angleqf the patch-like
1n?ec{dr or ¥nfl§(s%§ E%énq df ?f g. 38 sﬁﬂgg&&\ﬁ?g ééﬁbyt?on 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 nent in a closed position; [0069] Fig. 62 is a
cross-sectional view of a second variation of an
wo eonsnes7esl val ve enbodi nent in a cl osed positipar/UBD0#/036109

Fig. 63 is a cross-sectional viewof a third variation
of an inproved val ve enbodi nent in a closed position;

[AG®BL] Fi Big. 64id StopNi&NFRHDE Urst HesPedtRe lah IR aMbtBY Rfsion of the
a fourth variation of an inproved val ve enbodi ment in

fogrth|eohedingns pf & prtchlibe FRgcter o in@sor systgm; enl ar ged
cross-sectional view of a fifth variation of an

0B 5 8 16, SHOREL T LR LR B0 00 L i

inyéceor opinfudee sistpm@f k. 8a] ve enbodi ment of Fig. 65 in a

cl osed position; [0074] Fig. 67 is a cross-sectional

V] of the ipmproved val ve enbodi ment of Fi 685 in an |
[Qééeﬁ pPOSi| P}igotié 15[ @Q-)@}w -051_ a stipgrsgeca}v(g@gge{%ﬁtl r?gpther version of
thé FEWHIPEMB RBmE MV AR NI Rj ISP SFINTRIE sitenti 9 65

wherei n the opening i ncl ud]es both tapered ‘and fl at

surfaces; [0076] Figs. 69 through 71 are views of an
[Q0®1bved Figl B2 isl aintpss-seatignanbiewi afat fifth @obpflingingof 47 patch-like
int. %o%ghngsdfo aslrsﬁ%vj ews of an inproved overnol ded val ve

ﬂﬁ ur{g FUPSE SEB0Yi ment ; [0078] Fig. 75 is a view of an

i nproved rotating val ve enbodi nent; [0079] Fig. 76 is

[GO62] ai | eBlige.r 38 throwstt 4 DaR! crossssycidnal RéevwsPff e gatch-like injector or
.rotating Vfﬂ ve enbgdi ment . of, Fig. 75; [0080] Fig. 77

infusog systesa oL Kige 3 1 yithiexiendsd Bfet¥not her version of an

i nproved rotating val ve enbodi nent and fill cap;

1 Figies D 4 ' [ ; I
e P A B Bl S eibly ofpgpotciie
injdetayog INfuSt systemeof Ermd%;: secti onal views of a first,

second and third stage of the fluid path of the

' ved .ot ajj val enbodi nent _of Fig. .77; [0083
(AF8AP 50", £ 44 D@L U, STERNTEDlon! wiediag B atrepipty and valve
sUbdOREDHENN the patcitlikt @fetoRshfubstybtOMaAIFi£i39.in 8 1ds&d Position;
cross-sectional view of the inproved val ve subassenbly

of Fig.
[0065] J 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;



80 in an open position; [0085] Fig. 82 is a
cross-sectional view of an inproved Belleville spring
woanas/qsm3enbodi ment in a secured position; [O0@86JUSEN0G/026109

83 is a cross-sectional view of the inproved

Belleville spring and pin enbodinment of Fig. 82 in a
[0o%gased mesSkhii@hn EIQQI%Z& rbs3-seithn@d) vidw @ah fcﬁﬂ'ﬁlciralﬁti%n of an

perspective views of a first, second and third
impngied wely eRaitodimérit én sploswgmﬁ@npl n enbodi nent

conflguratlon [0088] Fig. 85 is a force vector

A am a I r [ L
(O oo c Ry ot SR e tpR v LY, BAR variation of an
infPr&sedvaBetentbddimetit @letdin &g opemhgmﬁﬂhcﬁe kdperadisuefassgy i ng

and pi n enbodi ment in a secured position within an

anpl e |nfu5|on device to_ i]lustrate button ind

c
[q97r?']r el eddg; 09 BrovpssEiegtions vie of the yagroved vplyp 5m%9fh@wnt of Fig.
A d Belleville spring and pin enbodi nent

6f§‘ﬁ?§?H§g&?§§a rel eased position; [0091] Fig. 88 is a

cross-sectional view of an inproved Belleville spring
[O&l’ib‘l-]spl i tFigi Gibispi erossatvotiomab mtew $he 2hprivgd valge iembadiment of Fig.
68 cond cross-sectional view of the inproved Belleville

SBAM Y AR ﬁsg?ﬂﬂt ring pin enbodi nent of Fig. 88;

[0093] Fig. 90 is a perspective view of an overnol ded
[0o8]evi | | RigsEB isngerbss-aeiaiall aieecofht hmprovedhaldt eRbbdi@dent of Fig.

t he present invention; [0094] Fi 91 and 92 are
65 being e phesiR ngldesbodk (ApREd gua nbraBEcel | ovi | | e

spring of Fig. 90 in a rel eased and fl exed position,

ecti 0 HFi 3 rQss; ORAy
O e SR o Rant T i HEIT b1 T ety Valg piteer rod
erfivddohérdn to hold the device in an activated state;
[0096] Fig. 94 is a top view of an inproved reservoir

or ovHaS P HHPRER A B it ane e Bl L iafve Hunger og

aﬂ&gﬂganlg 96 is a cross sectional view of the
|nproved armfluid path enbodi nent of Fig. 95; [0099]

Fig. 97 is an assenbly diagram of the inproved

[00ZRr voi rFignt ismriiew 9%/ & wenrpvesotaiinawatve gmbpdiguent;o4
and 95 in a di sassenbl ed position;

[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;



[0100] Fig. 98 is an assenbly diagramof the inproved
reservoir and arm fluid path enbodi nent of Figs. 94
wOoaod/ 098503 n an assenbl ed position; [0101] Fi g. POBUSHOH026109
cross-sectional view of a first sealing device for the
reservoir and armfluid path assenbly enbodi nent of

[0og4] 98; FiQ19Ris Fdrfss-sk@Ronat viRwebOHE iBpfove@Rallve $hiidMbly of Fig.
a second sealing device for the reservoir and

8Gimranfdpgn gophei assenbl y enbodi ment of Fig. 98; [0103]
Figs. 101 through 105 are cross-sectional views of
tructi.on LD | e need ' d; . .
G5, HE B TEIEE blcBob  GBOI M pring and pin

erhbqti@wadn patduesd paseedl; e hub and manifol d; [ 105] Fig.

7 is a view of a porous patient mcroneedle; [ 106]

Fig. 8 is_a view of a patient mcroneedl e having a . )
0088k: ofFigi biv Fross-sghopat| vView §d they aprayes BeligviiGspring and pin

A5 RESesetE PR lin Y ir8v&e@bodti ,vi ce having a pivot arm
easse IF[y;EFf%loéT Fqus.e P?gﬁlgﬁrough 115 are
cross-sectional views of a device having a nagnetic

[QQ8 T} at i ofiga84entiirgugh 4(CPireMegspedtbieayicwhod aglirst ké¢omyl and third
. i Il ustrat i ' f a. scotchs functi
i PR Rionife R o RriS S STiAbE Ber cpect fve i ew

of a retraction wedge shield in a retracted state;
[0088]l] FiEig. 85 isa forpenvsqecdingamvoem tiiprbhiel Belldvalld sgethg and pin

wedge shield of Fig. 7 in an extended state; [0112]
erphosfimontconfigatiafect i ve view of the carriage return

mechani sm of the shield of Fig. 117; [0113] Fig. 120

per speckdt v Ve Ot 0@ all - : :

(OGS P RECEE YEn EieR¥s Ty Bt W hirtodia BANSUR ifine and pin
engbalimert inhesacetedauisitmn- witlnn anhéxahgploinfesign déviCe tanilbastrate button
. 1.n-use sition; [0115] Fig. 122 is a perspective view
mslflcetlﬂﬁ’énfei?ars%tcti on-slot shield of Fig. 120 in a

retracted position;

[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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[0116] Fig. 123 is a perspective view of a bucket
shield in a retracted state; [0117] Fig. 124 is a
woparsspeEos i ve vi ew of the bucket shield of Fi gpCL28260#026109
an extended state; [0118] Fig. 125 is a perspective
internal view of the bucket shield of Fig. 123 in a
[009T]act edFigt 28 B avtbjp khicw @ffanlimpedved atredluikpath embpditikdi of a device;
Fig. 126 is a perspective internal view of the bucket

(&l d of _Fi 123 in a.re ract state thin.an :
(GHY4L : oo e s crpoBadiond] Hev el i had rehamubid fah embodiment
of Mt &ysnal view of the bucket shield of Fig. 123 in an

extended state within an activated device; [0121] Fig.
128 is a perefectlve view of a ratchet-lock shield in
[Q09% r actlélé 2t 1atan;as§egibdp fliagiagn ofithe inproyegrasepeistand erm/fluid path

bl o1Tey 3 SRS e i tiEa Bhsiib, $20 11 AN o

of the ratchet-I ock nechanlsn1of the shield of Fig.
[0T30] [ 012¢. 938 g ank3senitdy diageins pRGE iniprove@réservor and arm/fluid path
pul | -out shield in a retracted state;[0125] Fig. 132
em'aodamsetr%fﬁéet %encw%w 25 asprRbled,PPSIiRR; shiel d of Fig.
131 in an extended state; [0126] Fig. 3 is a
[PROFPECt i vig Y g, Qfos@@@étfb%ﬁl Pyl 5104 First REAING deiR for the reservoir
retracted State; [0127] 134 is a perspective view
andfarm%nfbphﬂh-aemn@hﬁmbddlofenmfgl:lg1%3 in an extended
state; [0128] Fig. 135 is a perspective view of a

[q:fl%fjl on- Slplrgl ngShl ({ss seé’hona va@ toigp:? Séleéolngn%ea{gxbg Idgelllce for the

136 1S a perspec PveCVIiew'o e torsro

reSéiv6ik endimilgid ph@bassémbly ehibodfmeenposFig o%; [ 0130] Fi g.

137 is a perspective view of the torsion-spring shield

of Fig. 135 in a retracted position; [0131] Fig. 138 .
[QLO3] per s]f}é%tllo\]/é Pnghnl B arg Cﬁ‘?ﬁ%@éﬁ‘%‘ﬁl YEYs wsgmctwn examples in

[0132] Fig. 139 is a perspective view

g¥¥eﬁg{l1| nge 5%&?% d with an adhesive driven hinge;

[0133] Fig. 140 is a perspective view of a spring

[GX04) d wiFig. 40Gis &wtams-seattonglr eew of an improved patient needle hub and

manifold;

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

WOROER33705i g. 142 is a viewillustrating an PCT/US2004/026109
over-rotating shield; [0136] Fig. 143 is a
cross-sectional viewillustrating a camacti on safety

[OILH readyigst B8 Ba pdddpélivdView oF4He reiradticd We8geSeidld @RFg. 117 in
view of the camaction safety of Fig. 143 in a cocked
ansgxsgneled p@te38] Fig. 145 is a cross-sectional view of
the camaction safety of Fig. 143 in a fired state;

9] Fi [ - i - Vi f - .
IOLARLG  ote B  DefrBiBR ST @Rkt Rl mdchfyjam g the shield
offFiig.11¥47 is a cross-sectional view of another

cam action nechani sm [0141] Figs. 148 and 149 are

erspective views of a flip shield; [0142] Fig., 150.is . ..
[02} rspe ‘Bvéb 8w cRFrSB?FUi‘PﬁpYIS‘O’eBPﬁa£ﬁtf1a6‘|1‘%i“§‘ﬁ? Fhigld; jp an initial
pd’g[ﬁdﬂlpactivated position; [0143] Fig. 151 is another

perspective view of the manifold spring of Fig. 150 in

an unacti vated position; [0144] Fig. 152 is a_ ) _
[Odck4pect i Kig: 12 lely agferspigetiveayieV oif dhesyettagtiproslotshicld pEFig. 420 in an
inah acgh%gted position; [0145] Fig. 153 is a

peFEBéc i’'ve view of another inproved manifold spring

in an unactivated position; [0146] Fig. 154 is a
[0daxSipect i Big. ViRiy opertpretinanichodtihs petravgionfslotishieldl&BFign120 in a

an activated position; [0147] Fig. 155 is a
reﬁé‘itg‘g@bgt‘ti‘% vi ew of another inproved nanifold spring

in an unactivated position; [0148] Fig. 156 is a
[0ASr6jPect i Mg Mi3aWaQbrshb&ivER OF HosRbl #9e1@fn Stelracta 3tatd?

an activated position; [0149] Fig. 157 is a

cross-sectional view showing a fill hole provided by _
[G17]but t drig. 124 59)a pergpectiBg vigw spfcthestycketc shieldadf ¥igew23 in an
e&&(&\é\/l&gt%tea val ve assenbly in place after

[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

extended 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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filling; [0151] Fig. 159 is a cross-sectional view
showi ng the closing of the button w ndow after filling
woabostohgrosal ve assenbly of Fig. 158; [0152] Fi gCTABL004826109
a cross-sectional view show ng the cl osed w ndow of
the val ve assenbly of Fig. 158;[0153] Fig. 161 is a
[0425] showrigg 132iy &, pditidcaie Wadw ®fhBE @ulisht BUIADBS Fig. 131 in an
al i gnnent before rotation; [0154] Fig. 162 is a view
exdensigf s@teval ve, button val ve hol e and button alignment
after rotation; [0155] Fig. 163 is a cross-sectiona

i show::ng; Axal : 1 .
O ot B e AP @ b ot Buffh B roracted stae
view of a reservoir illustrating a sign visible before
[QX8Fct i onFig] 03573 aFpgyspettfe ivieva of ithie pullewt shieldhef Fig. 133 in an
reservoir of Fig. 164 illustrating a sign visible
eeidst stafej ection: [0158] Fig. 166 is a top view of a
reservoir illustrating an absent sign after injection;
[AE8P] Fi Erg. 16873 isSa Pefsbe@ivél GewObf ahRr&i68 SR shiefd in an initial
Fig.” 166 illustrating an absent sign after injection;
Pgsgo®)] Fig. 168 is an isonetric view of a nest-type
packagi ng system when enpty; [0161] Fig. 169 is an

PSP L L B A b R RGO B3 AP, 135 o

inviseposifioti;he nest-type packagi ng systemof Fig. 168
havi ng four devices for filling; [0163] Fig. 171 is an

' tric_vi of the nest-type.packagi ng system of . .
A5BT 6o T P Rr bl Wt B8 SR Rnrp Shefbpt Fig. 135 ina
refrhdibd PSkitid164] Fig. 172 is a cross-sectional view of

the nest-type packaging systemof Fig. 168; [0165]

Fig. 173 is a top view of the nest-type packagi ng )

[ lem of Figi 138 is e@ewhediiveivigvedf 4 binge] shigld withzan integeal spring;
cross-sectional view of the nest-type packagi hg system

[(ﬁf3ﬁi 9. 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 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 in double bags; and [0167] Fig. 175 is a
cross-sectional view of the nest-type packagi ng system
WO 0605pi1gy03 168 when boxed and bagged. [0168] Throngkzo#/026109
the drawi ngs, like reference nunerals will be
understood to refer to |ike parts, conponents or
[GL3ct ur esig. PR Al d s RESMAD i oPthel dath-FtRARRALY of Fig. 143 in a
Enbodlnents [0169] The enbodi ments of the present
safiestitée descri bed bel ow can be used as a conveni ent,
patch-like device to deliver a pre-neasured dose of a
[mancemgsp elgl%\s%c?sgg 8fv1£@ lfj‘ ‘Sillq(]é)th amt Qctl%nﬁe%ilamsm
deV|ce i s sel fcontained and |s attached to the skin
[ClaTlace oFigh.Nd3unen4Dyregeipective dewposeflipshiedd;bot t om
surface. Once properly positioned and activated by the
. the_pr ure of a released Belleville sprij or .
[GF4ah i K2 Bl St PREPETIVE ENePY N rimATP YA BapiRRY fpring in an
u&@gvggyhgﬁmgan be used to enpty the contents of the
flexible reservoir through one or nore patient
m croneedl es via a needl e manifold. The substance _
[Q/HIM n t heigr bsleis wapther perspeetived pwv\oé thedmanifodd gpringef Fig. 150 in an
ser by the m croneedl es which are driven
unac lvat?({]%()s It wll be understood that other
enbodlnents are possible in which the Belleville or
[0li44] spriFig. i152 nepl pegdctive hicew of tieemenifold ypangfof Fig. 150 in an
stored energy device which may be nechanical,
a‘%‘I"é‘@ﬁtPP%‘Isan’and/or chemical in nature. [0170] As will
be appreciated by one skilled in the art, there are
ous W [ ;
Sl uso’;”%iié?‘ésm&?F’E%‘é%%z%e?’ﬁ.%ﬁm%ﬁ%ﬂgﬁ HEEN Pl in an
ungctivatedposittten; t o t he enbodi nents depicted in the
drawi ngs and the foll ow ng descriptions, the

IR B0 57 it SRR i) e IR mRRh 8oy Fig. 133 i an

a&m@&dbﬁﬁﬁbﬁ that are enconpassed by the discl osed
invention. In each disclosed enbodi nent, the device is
referred to as_an infusor; however, the device nmay
[0347 i nj Kig 45his aResrechive ¥iGH Of @%@?@W%@Yqﬂsmﬁﬁ*f‘éd spring in an
u&ﬁﬁ@ﬂ%? nIy acconpl i shed by infusor devices. For
exanple, the’contents can be delivered in a period as
short as several seconds, or as long as severa
[%&1 [ 017Hig. A6 as fai pestpeetitsodtieweof thef mamidoldespriog of Sfigwhs5 in an
1 through 4, a push-button design 100 is

N@W@ﬁﬂ%ﬁﬂgp%ln the activation and energizing of the
device is acconplished in a single multi-function/step

QIBESS. Figdl57lisla%eréss @8&ionEICH W RBOWiig@VilPhold pfdviddd by the button;
embodi nent of

[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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a patch-like injector or infusor systemusing a side
push button in an unactivated state, Fig. 2 is
woenagas®act i onal view of the enbodi ment shownPCI/USR004/026109
activated state, Fig. 3 is crosssectional view of the
reservoir subassenbly of the enbodi nent shown in Fig.

(01584 Fi Grigd1d1Sisd P 8L PaAVe, Wutidh GhavieNf188hd Bitttddl Slignment
spri'ng assénbly of the enbodi mrent shown in Fig. 1.
bef@t ¥@ptidihe devi ce of Figs. 1 through 4 includes a push

button 105, an upper housing 10, a | ower housing 15, a

(03357 ng by L% et e et B sl b Byt tignmen

af@t rdt@@s, one patient needle 141 and a reservoir 150.
The device can further include a needle shield 111,
whi ch protects the needles 141 and is renpved before
[015] The Heshodbin & srossrestingak Vs phoyepg obre; Reltomegalve hole and
j s an inclined surface 107 to engage
mgﬁggg%?égﬁéﬁggggg?8136 of the disk 135 as the button
105 noves during activation. As the button 105 is
[0A&5Bied | nvigr d64ss shopnview Bf g. re@ervoineillustcdtingea kBn visible before
. di spl aces at | east one side of the disk 135 upward,
MiEEIYK results in an inner diameter 137 of the disk
bei ng di spl aced downward. | n doing so, the inner
[odisTEt er F’H?.ﬁ@fis helediigk of @R reSeriiit bEBigh 1 @Mifub@ataRd &bn visible
of the Belleville spring 130, releasing the spring 13 ‘
befereimestionppl y a force to a flexible nenber 151 of the
reservoir 150, conpressing the contents against a

iegdqd e r . : rvaQi 50 ' -
03881, 199% 3L i R SHERH I ASR0  son ater
injebflognd a rigi d menber 150 adj acent to a Belleville
spring 130. The Belleville spring 130 is held away

fr the f.lexihle nmenber 1 throu n jnt.erference .
(Os8hi 1 FiecliIns b eiG PRGN AIRIIAE 1167 (St ER & absent sign
aflePmjedi®h73] The button 105 further includes a surface

108°to contact a val ve nenber 121 of the val ve

assenbly 120 to establish a flow path between the
[0160r voi rFigsh8apdn isemepin View©of AaesiitEpelpprkaging systamm whan empty;

Fig. 3, the push-pull type valve assenbly 120

blis J.QW. : V.Qi :
O3B orSE foo e BB Q PR S b Pllgahl bt 8P, 168
wha fldedrenrber 121 is pushed i nward. When pushed i nward,
an enl arged val ve nenber end 122 is displaced froma

ocket 123, lowing flow fromthe reservojr 150, .
Wﬁrﬁind aﬁ&dﬁ'}@e‘a agit By VigH ‘?‘JHEG Peitvw Rging syptem, qfiFig. 168
haviHeOohh@evidedifst mahy 154 towards the manifold assembly

140, and needle 141 therein. The fluid path 154 is

provided within a fluid path arm 155 which can al so be
[0J63] t o UFigel Tlhie anascahatrigriiehv of] the nat-tygirrskagieg system of Fig. 169
m$§§ button 105 is &#&Qggrhﬂmard, a support menber 109

Vel o g PP e

[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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a shoul der 142 of the manifold assenbly 140, all ow ng
the mani fold assenbly 140 to be driven downward toward
woaopatsmat ' s skin surface (not shown). The naRCT@2D04/026109

assenbly can be driven by a nunber of neans, such as

coil springs, or through the flex characteristics of
[oae6]out erFigi Enaes @rcrédsisectignatl ViearanthShest-Tiie gackagingeystem of Fig.

arm 155 can. be_configured to force the manifold
1634u dawhly bagspathen rel eased by the support menber 109.

[0175] In the enbodi ment shown in Figs. 1 through 4,

he P t [ . Y f i O .

O Teved Tk D gy S L PGt h hEE LA IRLLRR: 8skom of Fig.
168i wistn, boxbéambamgedit of the push button 105 opens at

| east one val ve assenbly 120 allowing fluid

ni cat,i on,be en the reservpir 150 and th

1058 Ten: s M e TRE Rt AR Wilebs, fuderstood to
refedtd Bike J2R, ingpoRdaeSr bidgensRs.i Ng retention disk 135,

rel easing the Belleville spring 130, and third, the

nmovenent of the push button 105 renbves a support

menber 109 fromthe patient needl e manifold 140

allowing the manifold 140 to travel as urged by a

means, such st dskihitbnR e BrdMART BhbReR | ol d

spring (not shown). [O0176] Specifically, the push

button 105 includes a series of inclines 107 which

[0d:6f g eThehembpdimegtsr ef et preserdi dvick3desagbadhbelpwsban be used as a

button 1 j. | i.dabl y,.noved, and rel.ease th
cogiri Y peh-{ifs fovic IR R Ay nPEwES PS5 Pasance, such as a drug
orGRALIGfibE, 10fa HRE tHreS@ MPadhediDO attddhed pEsloRdE¥ied) THS device is self-
al so engages the push valve 120, initiating flow

coptaingdeandtihattachod oy he skin spefgce ekthe weerrby BihesiMel dispesed on a bottom
i f . e D
L O ORI s AT MR g st
Bélleoitletdpaing at bt diskegbeesprimgi dnod ebsassr shtficel within the device can be
all owi ng the manifold 140 to,?e driven by a drive i
ushid fRs SMBHYC fea oRtRRIst ohuithe Sleible mrsesvady thisuslyroneppe more patient
i SSAEEP PR s AP RSB i g e
thwfugh ke skirbofiihemstr tphthemicronedies Whick aodrstentstogte skin. It will be

S BRSSO Balhut o o v
replaédd wald diff@eRajpeot sthre@ dh@gianitOwfichdRabe inecMERE lectrical

Into an open position by the push button I05, and can
andéor chempichlsiaaiate.any nunber of val ve assenblies 120,
222, and 226 and 228, as described in greater detali

W,y [LOK T I: dj . of, a h val v
01900 ST oLl 5TRRIIRAL oy A B o wavs o
cafifyingsS oste ¢ie padh-like elnjeatiom orainfesoasserhl \istRied rhedein.  Although
cl osed position and Fiﬁ} 6B i s crosssectional view of

referRucq Ayl beamadsin Pheosmpgdiments depigipdgpdhe siayingyand g following
de¥HpHond SHE M Bbdiments 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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222 includes a plastic button 223 slidably engaged
Wi thin a rubber stopper 224 in fluidconmunication with
WO tdee/orsgexr voi r 150. The val ve assenbly 222 haBCEESAM/026109

initial state and an activated state, and includes a
| arge dianeter distal end having a distal set of

[Ola‘alhllm B fpstoyreb,ctdlmgntf ofnibe device, hown2d Fignd aqun@lnufb,eajpush button

S5 TS e Ptz S Ao afl BEREL MR o digeSS p@imblshd in

a 3%§1e5rﬁﬁl‘tiefuh@tldﬂys@éb%%cé'§b quF bi &lcréfige@sonal Vit dfhaefirkd éthsbdiment of
path 227, and the proxi mal detents create a seal to

a patghylikn énjetomordafuspisysiemhising ;aide susy bsion in 8p un@givated state, Fig.

2§§ Efos? L c'ﬁf)gzﬁ \2&5 o?'?lge grg{)(?cﬂhl%nfgl%\@r a%e{l {Pdrkgate cFlg 3 is cross-

asks 1 n preven Foss ron1|ns
sdch@nd’l@w yDihe répésioid @B@ss&ﬁblyﬁﬁh@émb@dfﬁeﬁﬁshﬁﬁ)ﬂ in@3g. 1, and Fig. 4
preventing contam natjon _of the dru q from out sj.de the
isrgssrsgefiqnabyisy efifee Bghevile sprig '@ﬁer@b eof thepambgdimgnt shgwn in Fig.
the button 223 will eventually be pushed into an
activated state by the novenment of the push button 105
and the set of detents will be advanced from

[G132L dire rdevm tofi Rigre Ir thiobegh 4 irwpples alpsh bmttanijeaHﬁuplser housing

e .dru fl fron1the eser vl
1R e hosgingdd: HisSTvhe SolF pereriy 102 AREN sRfing 0. a spring
retéHin [diske13 5! Dadifsidaksently 040, rat Rastde pafiént B¥edl@ 141 nd a reservoir
al so pushed in and the | ocation of the ribs 225

lith effrh@ dowee carafusthar mcluded neegdlssihiqldn 1 biuwhich paetegth e needles 141

BHE %o? ﬁ é Zgﬂk ;Dlagh it ¥xﬁc'h{dfeg’ (ljeatst!q{ngéj %@#‘F fhember 106

whivh Hagtah elﬁtﬂlnﬁ@ eLdEacce renitd ehghgenm Okﬁbﬂﬁ\ﬂl)letei‘ Q03680f tHendiskh &35 as the
position shown in Fi % t he plastlc button 223
bytipn eBoves gng 6t laﬁef“érth?) PBYGTHHYS i§myshed\infygrd as shown in Fig.

23\@% ‘?ﬁ@l%zﬁﬁ §ied o6 Fe%’s&ﬂﬁlc)’sgc}@&f‘!h@ difier isuﬁﬁ%lﬁe{éd,s&ﬁi%ﬁerésults in an

prevents any I'd escapi ng
imeséiameter 1350f thAsdlstld’iB:lqlg displacedodawrovar@2 B dsing sgahe dhner diameter

d.di spla in.the rubber 0 4 by t .
1506, hee g {5 st btk tvarin Gomer of i Blefile spbtng; [3Ps gelpasing the
spiig WBH GB fheh Ol |aU¥&c@QmWrﬂéi(%lé Orﬁel)ﬁf)&mlgf'%f the reservoir 150,

reservoir 150 as 'shown by the arrow in Fig. The

cmapmssnzgmmnsﬂn@mamha mgid membdedS2 af th¢ere$mr V80.r As shown in

a@% rBsre gﬁg)' IB)S/l fci%s etl BS’SB%\}%?I?‘B%[}L& ui‘g{?{)lllld%}g fgedﬁl;]er]lgé adjacent

tobﬁtB@%ﬂllIeh@)rﬁl SE0V OiThe M®dllc@iMeSspring 130eisPRd1H &iva from the flexible
m croneedl es 141. [0181] A second enbodi nent o

mggibge] Hstheaugh gn putorferenceH@hith the prejruding ipney, dlqm%r 137 of disk 135.

crosssectional view of a second valve assenbly
6’1‘?? Blattd lé*fﬁﬂﬁ%P ifRARIel l Wrfadd POV R! 6R1RE 5 SRk ndfter 121 of
[| nc Eggg a pllvastl ¢ button 65297 g%dﬁ? S con a?gurggE ' ©
thepaheat asasblg 1801t establish.a ﬂmw&plathmbetweeﬂ:ﬂhg resgrvonhEy0 and the patient
hed forward,. the plasti tton 247 mateab .

il & st ndie. S48 bbb Yanaass avenpl 110 sapblishes a flow
pSRTHEUNAS [RBvHr JMIENEST GREEVRIkdr cheBmfBRR 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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pulled fromthe reservoir 150 openi ng, the gap
produced allows fluid conmuni cati on al ongt he coni cal
WO b@s@1s7h3 t he button 247 and to the fluid pat hPAdB#S2004/026109
toward the patient needle manifold (not shown). [0182]
The val ve assenbly 242 has as an initial state and an
[(HICI4];1 Alsele pishtb@ttoRnds isyishéeleimward, arsgppdtt meriber 109' Sto&dved free of
end having a distal set of detents 243, a conic

a ghouldesd %431 tla%alaalf?léﬁéfé@blmléﬁeel&msg ébﬁ W&mf@ﬁ&sszemly 140 to be
ddivent 3G miwakd {o@\}aréa%gﬁent’tsgﬁ VA MEe §n )alThg?lltlﬁﬁ%ﬁi gsé%nbly can

serve to prevent crobial Ingress Into’the
b&diivendtych tueber @fiineeahs, sedt asocoispdings) dr ironginthle fkenathﬁxé&enstlcs of

f a5 direrragnd patinty [Tt Rl il Sonfigura to fore
th® ok B4 AénBI0 40 QR Selelb@B LRI UBPAX iRl e 16h, 245

prevent flurd’loss frominside the reservoir 150 over

g periods of tinme as well as prevent contam nation
[Qif7 hé dlﬁ@glbfo:iumrmhwml Fige I bseushat, ms thearush huttemA@S is pushed,
t eie?; Iﬁl?r%g%sytale acth: eél ¥ 11% N ordefed n(ﬁo b%lgltnﬁ{]anFous %s%wg. First, the

e “pUrY o%af ActiVat & e by

mbVMBER U thd pash Bbtiodr TEH 6pddy b 1dadt bvales asemb(yn 020 allowing fluid
shown) and the conical section 244 and reduced
comaReiony peviesh the sepepvpsr o0 |and dthg Rptigeteaeadiesnd4l.  Second, the

mb{&Ads Bih ee Yﬁ‘ldgmbﬁt% stﬁggés tl‘ﬁos ?iH %t@gt'ioﬂ'\’?{ggrbgh getleasing the

permts t rugto elregervol 1
Béllmnlleesjmingdl 30 amethend, theawovembene ofl tiR4fushrbattomtl 65 réreoves a support

mebitokd iR biti Spedie mant sﬁaf“@oéiow%ﬁlsﬁegﬁlfqﬁhﬁ % travel as

%Q@My dinfeahd, sﬁéheasfthé’ adidf JagMrh 859 GSehiakdld dnthg B Seeh).
he val've fluid path 246, and down the fluid path 154

to the patient needles (not shown). [0184] A third
[Qki#fold Speapficadly, thewnasly dutiers &0 llgsch@s&aussn vinclines H0g . wigch engage
8. i.s .€cro e ouf.t vaI
e Bend e PR R Pt Eiin, B RoflcAEimblig, g gelease e
Baldi'lllﬂasEpﬁg%ﬂkre%@%refsﬁﬁflhj uhe@dohtento RATtAE @eseBvodd 1§®T The push
push or pull valve. As shown in Fi 8, when pull ed

bl&@mvdé)éoalsq ergapesatbe ipushpie d 206mitibag towt betyepn thernayy pressurized
regeg'%]ﬁ 190 ‘%ﬂ? égé ﬁﬁﬁ%ﬁl gslsﬁhglycmmﬂaec ?&éhoﬂ]lttornof%t ﬁﬁt r removes or

reservolr en pushed-”forwar astic ne
digplagps onaroraperei sugpan tneahbeosd09 [fioind theopumlem naﬂleomamfold assembly

ent e reserv 0, and .t he patient needl e :
‘FPaﬁ lowing t ﬁ@la(’%{d ]s";%‘\%ﬁ)e drjvsi dy)2 ik psnsesueliaas iy {fuid path arm
15368 dh@%dr %r@&wé‘éptnh@é (ot ShRviNshaeRaARE Pé‘t%?ﬁee?ﬁé‘s‘tlﬂl
and I ncludes a distal end having a dis set of

detents 264, and an enlar ed di ameter proximl end
[036E7] The tivsivpnil t vadve gssembly 1R oflthes embpdigent ghown in Fig. 1 is
nm.crobi,al ress_intao

detents 264 serue t.0 prevent LN
it ol BBy SRb A bEbB mshfir S b ddsg between
elémedt 851 ander2 v tHe ﬂeE@v@ﬂdS@ﬁﬁm@fthél 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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plug insert nmenber 270 to trap the drug safely within
the reservoir 150. Each of the detents 264, and the
wo enbarggesl di ameter proximal end 265 prevent fPOi/dS1008626109
frominside thereservoir 150 over |ong periods of tine
as well as prevent contam nation of the drug from
codthShidRionheith eeieY@Vdir Q9@ THeealweameeriblyi 22¢ 10k ab laABnitial state and
[0186] In use, the menber 263 wil| eventually be )
arpyaiveiedistate and ineludesar buge diamstep distH enddinsmgn distal get of radially
. 0 ' .
plEFIRp B 31 K8 233 PR a8 SIMALORS R EhTRavRE mal sct of
ddtéres pR6Ig I tigeinitiaistibs the valye @2 distgaibzi 225 dehe: @ prgvénd microbial
.flow from rvoi r 150, past the enlar

he res ged
ingressintafhedhid pyB 23 PO EhA) e FEUSFOrEAR B o wpythe dpug safely
i t i . .
R SR bR s Band b ato b o1y S840 K ZD bt AFR B o
int prevergimgrfhod rloss5Homt insideaghe réservoal over flong gepadsho2@ine as well as

and down the fl ui ath 154 thro openi ngs 2638 and .
PRGng PPl (e e o P DRy OY S5 1 e period of
timgecond enbodi nent of the device, shown in Figs. 9

through , a push-button design 280 is shown wherein

activation of the device is also acconplished in a
[0 7Y & nen dhe butin 25h el epeppadbebe ppiedtine feagtivated state by the
i f ol v I -

Pt o o B R R B of B T B B hrRBP Horengagement
- withnhd aibber stogper 924 swhich persectheairad to/ flew fodm tthe resewoird 50, past
enmpodi nent of. a patch-1jke injectar or infusor system i
thg §6W§t5¥%6o?31d6&§}1£’5 el PRl Atdhe Hae Himpa hggdistal set of ribs
25 n%& @‘Iy nituge aldPphshed SPRART RE FchRARbf HhE BBs 955 IHafseReLRshslate into a

enbodl mnent shown 1 n an activated state, and Fig. Is
pasgpmsuelvtio thelyalireetsthe fiuid fremiths sesatyoir 160, thheugh the valve fluid path

odi, nen 0 in.Figs. 9.and . As with the first
22 B e Bl Pt roui pecale Bt oAbl e
device. [0188] The device of Figs. 9 through includes
[CABOP BEthe POsIELM Shodwhlin Bg | 3RS plie Buften 282 incfudes a reduced diameter
Bell'evill e spring 283, a spring retention disk 284, a
preuidl snd hawag dptepts 296 seated pesyzaly sndirpteirabher stopperewhigh 124 and
VoI . ' | exi bl
B0 Gali BRI Asniel? fr B OGE sl B e BT ko33 WEnfhecd and
dispiacedohittin, thé htbbBestopper|22¢ typthe PpYsi2BBitdns10tclad cpealing is created at
subsequent |y %gl ased b% t he di sk é%; and conpr.essi ng
the pEoximak R MuchgHlodg G somgunicationyfiogy the geserwois b Agyshown by
I r‘ . o .
e T SO 223 i 8¢ i ed it hosgrfof Bubassembly
1iheuctether ¥ comtir®Us iflsidcpats t164 che be ipnatidati g theheservoir subassembly
ni fol d assenbly 285 at first end, and hi nge
19{ERanurRaE B5enair e neRts dpd T prticpiamiainepdles Ry
enbodi ment of Figs. 9 through , through a rel ease
[OESTP A seb6ll @sbiment 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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button (not shown), the hinged reservoir 287 is
rel eased, thereby releasing the Belleville spring 283
WO tspisgms apply a force to a flexible nenber 2801/0$20041€26109
reservoir 287, conpressing the contents against a
rigid menber 288 of the reservoir 287. As shown inFig.
th¢ GonithE fack &if s dilitorm 24 Prand go 200 fllid peth 1 3% tavednd ftkd @atient needle
assenbly 285 and reservoir 287 dowward toward a
manifeld (ot shawmn surface (not shown) and away fromthe
di sk 284, releasing the Belleville spring 283 and
QI - -
O s SN RO RPN R AT ity RATERD site and includes
a pagchdiaetetee distal lead hesieg\aodistaR&T ofiddtentse24dnaicbuical 288on 244 and a

0190]. h the enbaqdi t own.i.n Figs..9 through..
reli] e BroXe S50l v P e SHPRrSase Vil Heh gt detents 243
seRASRNREYene Bcrobidl inghdss NRE dhef1didG a2 d, QAE iNeOEdnich® eclibR 244 and
rotated into an activated and in-use position, and the
prosimal ed 2A ewatenrreel toritapdhe dawgrsatal e within tha resetiirel$0. Each of the
nd/ si.ul t aneq f ashi Fi. se he .
a80% 983 Rae SRS 2 R Rog e MG RRT RE 24k BiRvam fuid oss
fr3f indacthereieHolird SA8ver Whig@leriddssdfaiigess ik asprevarg contamination of
retention disk 284, releasing the Belleville spring
the gmugairemiontsidehs eV PIERVET B stRersidafisnG: 287. Third,
the activation further allows the manifold 285 to
[df@.’yﬁkn %k, hd Bahtdly 28 NSiTeh@bEy BL UG 298 ANEtRERH state by the
the ‘needl es 286. [0191] Another” version of the second
mevtioelitivf an altemath push buttdsi ygssion ot khovrgrand4he ¢oni¢ahecction 244 and

[ f the. nmhqdi t in Figs. 1 .
e S PSSR LS TR A S B By reeroi
130"8péfitgd, Wit Pedits the AaY it6 Eldve fRmE AEPLdseNBE 190, Past the reduced

single multi function/step process. Figs. 12 and 13

diametee ppsixatialoendi 24asandfintoribe yalve ftiid pasb didfreAt thefsame time, the distal
a S ) r, Qr_inf [ M, US| 1 h .
S B2 AL U R BLHSE0n PYPEETLHE e Ryl o
130 Bigbuglothsi valyeDHd path 248, ahé dbwa theeAuiepatint 64 & the patient needles
activated and in-use position. Figs. 14 through are
(ngf &hvdf t he second enmbodi ment of the patch-1ike
i njector or infusor systemof Fig. 12 prior to

Catian. . . o
[GHAALA G- ibftimeh i Ay ChEebleRoas shvh RPERDS. Fig. 81s oross
sestistad miest ofFa fpurthvaduebasecidptentbodmadnt wasan open pasgon, and includes a
22(a) thr h 2 e), . are ltiple vie of .th —
piaglahonbi 2 part Bt bpeirets sihtie PRer Ph aalis Agishown in Fig.
8,1)\?ﬁéﬁ§ﬁlﬂl€§ BaiwRrd, Ahe pladic rhémbér 283 -ob2Buckdsl re%érv@fr%pt‘ﬂiliﬁ&’%?d prevents
0

f the reservoir subassenblf and val ve subassenbly of
flvidecoprmerncdtior dramjte reserveir 158F uWdien pyshednfoovardithe plastiq member
cl osed and ope 0Sj td. 0N, ect.i | y. 0192] As.
alfgnS o PR B 1BSRL ol cobfRRELY Felvech e TheeVoir 130 and the
pdticBsidRtlei mattfld D40 (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
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conpri ses an infusion device 300 having an upper
housing 305, a Belleville spring retention disk 310,
WO 20050ea83 one Belleville spring 315, a reser veiT/U$10D41026109

320, a reservoir subassenbly 325, at |east one patient
m croneedl e 340, and a | ower housing 350. The

res@seair 160 bvalbag patidals\yof 3idke dsuwelhes pieneltwdemnmanat®n\of the drug from
spqol 326 and val ve seat 35 and api vot mechani sm

oughde therEseriaur ovep e samr@eppd 8l tREchani sm 327 | <
recei ved by at | east one pin opening 329 di sposed on

[0186] BYRic, If%bxﬂgelaid@mmgvetnﬁfﬂllzﬁﬁeﬁusﬂ&yﬁit@ @n %Qt'i_’vated state by the
Bel l'evill & spring retention di sk 310, Bell evil

mepernery of 83he padhebuttvinr 1G5 4ndh the enlargsdaroxinral sub aéé;emblby advanced

g ng R et i ithe EREERTE B BHE ReciCpRbl 27 Sulermits the arug

tol ity GidRFthe &BIoNdl 530Past thel @il £ 3&EprokndBehd 285 hh®int® tHeR@lve fluid
315 from the disk 31 whi ch then applies a force to

path @67 Aithp lsamersimse fheglissal s ap detsats 264 tiaslatsrintert Rosition such that

RPN DR RSPIBU e PIRERh 280 down e

fleidpatkarsd thoogh dpammt%e hd 268 ko the putiém aeedlexfnosshown).
and away fromthe di sk 310. Sinultaneously, t he user

tivate a h or I, type vaIv se
(8 o 4 52080 SpBifimentohidot Shasinin BidH  BGER 1 hepush-buton
dés%ngﬁgﬁfs%ho%t FhlreRehQWanbd Be ief aEREE S 51@0 Rk&smplaBe@ Mt a single

to establish the fluid path between the reserv0|r
mahdfunhteorpiaep @nacess butothe atkedls Iaamfolcp @0 IpseFiays assmbly, are rotated

it §es o 8¥0inkioghOs” e ner? ol a4 crosssectiona

viewl of3hd sdcbidlemhbdifnehiedf GateRIRONG S driinfsor stE\t@mUtﬂsﬂ%ra top push
hou5|n? 305, Belleville spring retention disk 31
ac

bugtom] aurface ens«m pﬁ@ctlsatsd stateeFigoi 10 fs pwgmtlon@s@p\mﬁ the second
a (o reneedl riz0

o ORTRAT ok oo AR e TRACBRETY B8 o HeaP ithg reservoir

subassgmblynes th@mbodnﬁu:ﬁi stewabil. Figd. 9. anélﬁOi Asawith the first embodlment a
cross-sectional viewillustrating the positioning of

sipgle stepar PrBseddppehe@t b BeYisfe activation and
pl acenent into the in-use position. Fig. 16 is a side

(¢l ﬁfltth B&Vice/bLifgh.|d RduaRlin rlﬁclﬁ@e% RERREAhOR §q8lt 2fower housing
rotating conponents fromthe [ ower housing 3 bef ore

28% wiBalevidla sprs P8 heepeng rétentontdisk 284, lasnearpfwéd agsembly 285 at least

0194]  Fi gs. t rough 21 Vi.e t.he deyvic
%ef pgtient ni%ﬁ% &%g @&H i ?%logcfi{?eg%w %xgble ey l?]er f89 and a rigid
mleﬁlgsiem qn\th@%bédlmsﬁmbwagnﬁ% D lirah INJI GREBeN&MSspring 283 is
e., the upper housing 305 eIIeV| l e spring

ht?(létaadt puhseqieslty Smaseéeb}' dbe |disk 28#iand carsprepsing thoirgservoir 287
b
oHSLMARE PSP PADEDE P 158 AR g g, ot i

inpeséd poditigauuth tthat thewsid inesberR28RO0f tid geserd@iri 287ais constructed

.cross-sectignal viewillustrating the_ . .
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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positioning of the rotating conponents after
activation and placenent into the in-use position.
WO B003/012031 s a side el evational view illustratPoyustoe4/026109

engagenent of the rotating conponents with the | ower

housi ng 350 after activation and placenent into the
FigntQjsehapaslensed) a [sPASHPIFdgses A2 (agnifohy ansghb131228(5ea)ndarre&rvoir 287

mul tiple views of the reservoir sybas I t he )
deyapyad tepardop nﬂflanttslﬁkmpﬁ"gfaaz;ﬁw) showng 2{53 X‘Wevﬁyoaf thendisk 284,
refe§§1ﬁ§ YFQ:' ﬁel%’xm@ss%ﬁﬂ? h¥3 @hd bﬁ@sdf‘i‘%ﬁig“tﬁe %Qrv%fr dohfntsl 2Any number of

(b) is afirst side view, Fig. (c) 1s a

vad;\m:@scinbln@e:ambew,sedaMesmbgsh ge(fthid msthdadt\hcerdths ireherwoire287 and the

offHE? §eservoir subassenbly of the device 300 of Fig.
mafoldZ85."5o(e) is a bottom view of the reservoir

subassenbly of the device 300 of Fig. 12. [0196] Figs.

0ADOINHh drfk @nbodigknd LRy ire Pies0D ﬁlftﬁlghelslerdp@hrrelease the Belleville
subassenbly 325 and val ve subassenbly (i.e., valve

spsins @B 3. Jnsniteidiassembly ZRoapatznpyecdte A¥endscsepisintf s rotated into an
. i e

acliyfed pd i GG SATTnEBERCRINCL BiiohEIREEHK—Vtn an ordered

andéirsaduldatent fsidd2 Rsteid sedvmd, the attieatiohadleds paprihg 090 to rotate
as in Fi 23, block a flui ath 333 between a

the JessVRIr ?288,3%1}51 1fgldy 280, 845 56#98&%?1 the, sprines refgrdjpn disk 284,

1d Sprivgshead IR rRER

rel g PR e R SO g iRlaing ol LR WPIErRfyRTy Third, the

acpaatioraﬁirﬂm allpwshthegoatifold 88bto traec] ras 3gadoby theomam&léISpnng 290
fron1%he I s%ggoir path 330 to the needle path 331 via

and Sepf thenee F"é 1 As with the first embodi ment of the
present invention 100 in Fig. 1, the second enbodi nment

[0Xf9 1]hAnpthes Sétbioh B¢ &l scbndBBbediheREisGhBwh il Figd 12 @hrough 24. In
provi de a patch-1i ke, wearable, self-contained

thg yBEstoarnfdhe pecaad embedivieakshowarin Fags. B2 through 26 aipyshyhuiton deSIgn
(8 C n 3

S, K0S P B0 A0 SR BRI, s PR SF e mut

fuheticarlepdpioceyy. Fige, 12amﬂ mareta:aprseem veethstod the pbhé Binbuditnent of a

an adhesive surface (not shown) disposed gn the_ | ower
Paulike i) egton or {Esop Fsen Pﬁlﬂ&@.t@hpw huﬁen él&?ﬁce 4@ allgsy ape to press
I K]t S, C I . o
ASEEEHURAD (el oy BB LKA, ind” A BEUCIRE AN ah IBtivated and in-use
paséionbeFegshil ¢ bobugly 17eaevviegs of tHe spéoadi ergbedimesntpof ﬂ@ patch-like
retention dis as, descri bed above, t u
infeR oY Qb BT Sy SR PTG ATt o Sgvalay Fi TaTRGuaN 21 aFe views of
th8édonatetbodinfer of ﬂi?bsl%?@}phl@e inpacest RBRfub&sysRnt BﬁFffgo P2 subsequent
push surface of the upper housing 305 to seat the
topagtivasion. HegsdPs) Buaighi2? (gbaragnudiple viewsddthe eesgyoir subassembly of
th]; aC#clhI k% ﬁfeeﬁo?lor n L{sgrc %ys em o?q" q%epiJC or23(:"e!.n|dn}4{1 %}e Views of the

I ons echni es 'bé én ‘use

rebdil @8 ubassembil laﬁ@l v@llvb @dba¥Benibl9of thep AEhLliRe inj sdmvwr infusor system

Fi.gs. 25 through 27, a push-buttaon
- 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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design 400 is shown wherein the activation and
energi zing of the device is also acconplished in a
wo0mgherosrul ti -functi on/ step process. Fig. 25 PET/aN2004/026109
expl oded view of the third enbodi mrent of a patch-Iike
injector or infusor system Figs. 26 and 27 are
picstaaschanikm@2a| suhelss gh. The pivot riebhanidmo Gizmhtecﬁf/echby at least one
patch-1ike jnjector 0{ i nfusor Ysten1of Fi g,
Pip gpenipg 349 BisRefsd on the lodeer housineAIqyre e yrpef h%userrﬁ 3. Belleville
{ t
P e S by e R 22T A Tl Sobassembly
3150 hmd)patﬁﬁﬁmqr@medl‘@dﬂf) te uliats seorbh yetivbfed mdBelusepoditian. A user can
rin etention .ha 430, east.. .one. Be il :
e ving (S SPPS TRBSER Gn fo feipine dhio BERNUSARitg ¢ 1 b e aisk 310,
whieh ftl?&lea;ﬂ)ﬁgs a dorte Rb Tt fiexibRIméBB& 3200 eorﬁﬁlte'sﬁﬂé the contents against
m croneedl e 460, and a | ower housi ng 470. T pin
tha 4@ sdrveir Habasseoblyddas.a Fhe vreotas's efrithg w80, fuahftt tifiees the patient

ml BB A R gk S 5l SR S G B Ry om

theHiskIBa 0P ISeHEMANeb IR the Qser 4:@1@ a@tﬂﬁteb@ ?mrkﬁ{[fdlﬂ%ﬁﬁ vilOe subassembly
provi de a patch-1|ike, wearable, self-contained

(i Sualvapeol 336 a0 il serici28) NEtcribeth im ereaiss detad balsny with reference
riet e
ol ST L ta %, T PR e YT o hRken IRE (GG Ro it e parint
nﬂnnn&edkd&#Ong use, and can be secured to a patient via
an adhesive surface 475. The pressurization of the

t he r ervoir (i con rovi ded
(ORICER. PL i STt Dot s e AE0 PR 284 W 1561 to ctivation.
Flgu[‘i &C8n {Js@)gl)em&ﬁ@wbiﬁummgvtﬁ@ r&thﬂgeE@ﬁf)d}ﬁn%r(tl e., the upper housing
acing the spring retention handl e 430 hér eby

305 Bellsvillg stimgBedtention| fisk sPi0, ridellegilet sprprgeé’)éﬁsr rfzservpheﬁlm 320,

reservair c devi.ce ¢ t be fu the
reb T SR BPsn PRIOE NG ER s8R molir R Gowed into an
ackified And QMakel §o§1ﬁ@n deotitabe lo‘%ﬁertﬁwsmﬁsﬁob UFig0n549a cross-sectional
travels, a stepped opening 406 in the button 405

view| dhisating {they [ROSHABING AE rihe rTolpiBg oforpRAICEIs ppfony Sctivation  and
plﬁ&sr{eﬂt))fnt[)ethg 95! uQ% é%gi?oﬂ- pI-"lg 4435 andlq@! #&/‘ﬁ'{l&%&t\n&v illustrating the
0 dro by a

ent needl e as driven
sepaiahons pf thegrofdliiBgdioapoaeds fionathei loeal Aousime A5 gefdiactivation and
MAthIn th ghgln 445 In doing so, the patient

Plagegighiniil BOPSHIAN As the T pin 445 drops, the
openi ng 451 of valve 450 aligns with a fluid channe

[O‘l%]' Pigh! ¥8 dhfR | GAL WRWsWbf thet B&iEL 300 VAT Fig. tlbeﬁlﬁﬁé’quent to
creatlng a fluid path between the reservoir contents

aciivetiqnhd'1palt§ iean lmmmceswweuust{aoa@ 1l]e Plaging cg@pamn@(? e., the upper

e SHRBABEIC PEs b Gt SR BRI AS B Rsel B im 320,

re¥dri 610 siibakdeghbSyPB25) Gind Phedtt ndlbroneditdse3 443 E)otaﬂe@\i&ﬁb al Qu§vatd and in-
470, and the adhesive surface 475 for sinplicity),

t he
usg p@plﬁoq4goqt§h¢]@|\x@r hpusig 3k Big. 19 is a cross-sectional view 111ustrat1ng 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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st epped openi ng 406, conpressing the spring 408. Once
the spring retention handle 430 is renoved rel easi ng
WO b/ 00 evi | | e spring 435, the device 400 caPCh®S2004/026109
placed in position on the skin surface (not shown). As
the button 405 is pushed, the stepped surface 406
[0O¥98]FRs. 22(h) Bhdughl (@) mrﬁmltlp%e\of of the ré'sep\'rcmr éiassembly of the
therehy releasing the T pin 445

al |l owin
deyige; 3t offagdl e sF186e2 (Rbisdy i9p Vi gﬁgweﬁﬁvw @Lgvawmhlmof the device
Tint | t
300 8¢ ki 12,03 PRb) R (RUGIAAES, P J9R) SP Pl Sdview, and Fig.
2248pisi thiddwsidkcviewuoti thatréservom sub stshmb}yecsfemvdlence Bherébyg. 12. Fig.

e T T e

enbodi nent of the device shown in Figs. 28 through 31,

[CLPGT Pikub3 and d8sir@defalled vewshsivie \ﬁélsemﬁrns&laesembly 325 and valve
acti'vati on and ener?|2|n of the device is also

subegsomply Gisecvaivie wosl fift andhiialve seal3eB) ehthstdeyiosriPeafdfig. 12 in a
' f
el i HoER Sl SRpll B g Hitel 6 bikivtes g qumber of

rafsed SleteBd 330 0v13Sh, avteeniatiid absddrpmmoaeae tih Gigal23yvblevis a (ﬂfuldipath 333
val ve subassenbl y of the,patch like injector or

btwpersbresey ek @fhot3Opng 2 pgentmegdleipgdiet lantiherp g spool 326 is pushed
oL R DYEbY Rt BRAAEI 188 0y i
thg J:Ontths nfﬁthefrestedvmr tn t5R20] fram the teserabir pathri3fgo B8Mneedlepath 331 via
agﬁ)ggfr 540, a reservoir 550, a valve assenbly 560 and
ve engagenent detent 570. The spring 510 has a
first and second tab 521 and 522, at opposite sides

[0 m'nemslmai the f&@tderh&cﬁﬁ@htf @fDEthEd%bﬂi\: ﬁlh@lti@ﬁvllOOQnEIQQ 1,Qhe second
exert a downward force via the first tab when the

ergeasment: o thespreagns dayensing 109 esrebe @nefbigisliakal prayidsea patch-like,
w%.(irgblg,h lfsc%%Parﬁgedt ?IBS Mc%rinﬁ{gﬁ) fde(ff‘cte t@@%aﬁ Ye u@écis %dde 11'\/e1e a vanety of
orce Ye erin 8

I ng exer onent

m5d12|:at1d51130 a@iﬂéntorl‘he |dev1WB0® qirdvﬂaﬂzphiddéﬁ pﬁtieneneedﬂ'n?@r) needles 340
beneath the respective tab. A Bel]eville spring
PYdQATd ering &S, W@@&ew%t&t Hpaticat yia2a e@leﬁsrveestfaceﬁ(not shown)

disfbsed oh ﬂfetloglgt omﬂtg% eS?' %’%J'rnqlgt?crr} X tHOVSterdtD 6 AR Qe’s%rvmr (e,

conponent's ustration purpose
cofientdenntagedobetwegn the 8esesvounoﬁllfrri 920 ext the reseevoart mbbssembbn325) can

a | oad osi t.i on, sho i n F| Cti
bpehigira Y BERineR: SSRGRE I serge elyioqaitEy R b dffted above, o
pre&ubiaé HREoRRAls! ARIthe |31@W@e 'th fre be:ﬂrthe[r(ﬁ%ted via a reasonable force
Specifically, as shown in (}]1 28, after application
Q

appﬂled hethp dercpushiskefacteafi the upieo hopsng 3051 atratsthc paticat persifes 340. In

own),, s bsta cri bed a
gD e H R a0h iR, SHGLTG pR Blliees i variations in
m@ddhb@fécﬁﬁéués%emeeﬁtuse@r fl ex about point 506. As the

tton 505 pivots, the linear nenber 508 of the push

[0b1u9t§]o?n a? %?rdce%?‘t}o%fr%gntto??hea(%etvllc\éagliogvn 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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ring 530 at a first detent 509, rotating the ring 530
as shown by the arrow A. As the ring 530 rotates, the
WO s@sionggo510 drops froma perch 511 into a gr oPEUEUSHA4/026109
and drives the manifold and manifold arm 520
downwards. Al so, as the ring 530 rotates, the pop
[Qi;%ﬂeln the @nrdsernbtghtgem dfyhegpresent invn@tltﬁﬁsl’lovv@ee FHisgg) th@dugh 27, an

ng 5 rves to disen
BB e B Pen PR ADP T WSEHR sObFaradd ff Belevit
spkil@ rBehli6y hbhdle SBLI ROleAGRtodeNBEIRRYIPERSHRUAZZ I NeestBir film 440, a
reservoir 550 contents. Once the push button 505 is

repesy@indien sarfpce 442, @i Tpin 44% 2t leagane pahpemsomeedle 1@ and a lower
ho%gl%g 4*%1t tI‘i”ln Tg@g 44 ﬁl!ierr?&h?c?eﬁ Vfaﬁ a%sg‘gx[d%lpgw oa[n%ethg Eotw 5 housing

eas ng actrvation ri

4Mnfimd1@de aiﬁdaemvéiaﬂfacanws.seatl ng behind a second
activation ring detent 516, shown in Fig. 30. In doi ng

0. .pushing the push button 505 a_second tine rotate
[OBPOT, A ishayn élh%rgsn’g’S syguegh, L1, h‘gF embapEment 9§ the,present invention 400

caﬂp@é)%ﬁsﬁ'ut:t@@ 3 ptoffie bl t&prlk@ Owentbbk, 4P QRERAGsubbthnce infusion

diving the previo y lower spring tab 522 up an
davmcl thatecaariet uspdto delien a5hsetyadfl mediogiankdo mgratitwt] dlter davice 400,

o, rjse nd retract e i ent. needl es 541 a
o3RS st piteay healSSineeqits Blpectyn A6E Dt Bsouat capyhg seoured
toRUselichUih QR aBilRival sEFfa@WBI The bRBsitBhi6n 86HE FBhtént3@P the reservoir
via a detent 570. The val ve, shown and described in

(1.5 eontents geavadad betweenrthe easervews film 440pand the resayodinm gurface 442),
caﬂuﬁcb %ghile@tdo bgr}el%gsﬂl pgrs 'd%i)%cmgl Co\r/:g[p fllewngo agglf 430, thereby

OUS

relbaﬁmg ellib BbBevde: ‘sﬁu’fgﬁ%fﬁttd pi‘ebilﬂize hhé hesermir édihkdilts’dr The device can
32 and t he val ve assenbly

| th%@eufﬁewo%lvateé &t 3&8‘3 wncga&l@aﬁh? pystp bulkere Aol Agyvard Ylowards the
SR SMEpLETAGH S RGE 200 AR ETSIRE Rt L0Blotscs

right asgld nmsbdrﬂéﬁ of THeeTl paul 4468, ﬁ&%lyhhlyaﬁﬁg)the%pihel% and allowmg the
constr t%ggvmthl n the ny |foI arm,

paé‘eﬂto‘Pe& 0P 1P Befhenforkard Ry £ aply}%#@gz@sa%ad @ circular

ofeRREIMOIwithir e T 1rp44?5V ' ﬁ?d@lng Q@tthé"ﬁﬁié%t fidtbRkedles 460 seat. As the
conmmuni cat 1 on pa wthin the single reservoir

Tmé%ldpr{ a@aaaen@gectﬁlmfcmlw%taghmmh.mﬂmdg;hamzel 452 in fluid

h val assenb des
PRURER e R a6 e BT abbGrtagd Tulpdh TRty (é Teservor
cdhmﬁamidqaépmnméehlekheoreserv0| r 550. The valve
assenbly 560 has as an initial state and an activated

state, and includes a |large_ dianeter distal end having

[020Qf1sFigs 36t ansf 27 oTF ATPS5- S,sﬁteﬁr@btwm@s fof rige dswicej #20 prgr to, and

B Ul 3 KON FAE g R A CAAE 10, v

hqillsmgaWOr arldsthbddhesize werface 476 dvesitpliticy)pthedl pinAg6 ésiseld up by the a
HETXU PO S e
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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reservoir 550. Both sets of ribs 573 and end 571 are
performng critical tasks in preventing fluid |oss
wo beosmignsi de t he reservoir over |ong periods PETARINB4/625109
wel | as preventing contam nation of the drug from
outside the reservoir over the same period of tine.
cdri@Orfibatioh Wik, the hesoresinetheroBy créating ev @lnfduphthybdd@een the reservoir
pushed into an activated state by the novenent of the
coniaits Hidkthepatsnbneedlcg 468nt act bet ween the detent 570
and the contact surface 562. As shown in Fig. 33, the
t RGeS I
(029, pr o %fdﬁfn el?rg)l r om%gﬁl%lr?gfa%gnent mtp% f?;g C}E{O\%?gﬁli%pmh “button
designb 600 sisashoméyt whetein hthp ezativhisort faed deneggivzingf bHwhd rctemce is also
t he reservoir st .the enl ar . proxi,mal
acsmfshed it Reviels QutP st A ED BYoFetag iEPres L Syare (b views of
tht«:ft%m% hdbd®Rint OF af pAsh-AilS iBEQoDYr NFhdr SystbDO PigdNeH and 33 are
in and the location of the ribs 573 thensel ves
parhdrrerbwsgcmmab vmpo@‘ :; V@ime §uizﬂssetmiay of Hlegy pafch-dike imjhefor or infusor
S L 1; 3 % osgio het he valve fluid
B P}P%?‘& lﬁ‘&‘ U Ao oY 6‘afeﬁ BByt he pati ent
needl e mani fold (not shown). [0208] In a second
[0203] s shéwi eFige P8tthroagh 0d] the dévishimsidesa butgsm. 5(B4a sp¥ing 510, a
and 36, alternate spring and val ve versigns can
mgaiiR]dj ampP 2l ANACVAKOTS FIREEY: Ao ORANSE S4Pr ﬁ@sem aMy a valve

as\éﬁjal\ﬂgsﬁ%sd%ﬁbdl Yalnd ggerﬁéxg%eteﬁﬁ ﬁi’(h ' 94¢ Eprg}ggDS 10§ agﬁfs;c/ 3fd second

a spring 581°I's shown having a stantia
tabi&?ﬂuindrﬂ@r ok epmsit¢ isulas aespecunflelyedndibsamurddewtthmethvdievice 500 to
520, Add unber of
exfi b SoRsBRblres vBothe Dot batbem BEcreatit HR RS and to exert a

d&ﬁ%ﬁ rfoi%%tv% kheb@cgﬁ\ﬂ t:ﬁﬁﬂ’h@l@ tHr St eddisi Mishl,aRe Bice g exerted
push type val ve assenbly 560 of Fig. 28. I'n addition,

ugonctheiringsi30orempfonguit (i.eatsil bnS 13, Ad4aeriths pnamifple aemb@nent (i.e., 520)

used jn t he ot nts. descri.bed,above
bt ghd pésPei o A PRI L iner REL IS AP RS mgpvhded beneath he
refthéir B5€. PU SV Yhdtosholveh & a18d Brovadedls devevihdeBovd BdRfdnents but
Figs. 35 and 36 are further provided to show the

ogpied dicrs 47 INupEHIcanEesesanl hendeviere 0@@2 2 tSh@nﬁgnge% to operate
be"_i\%geﬂ g l%ggﬁlﬁgsm ,hérkgéﬁi\’iﬁ Fi cQ8d'aﬁ G pq’ﬁ@(\?\ﬂgsmon shown in

opener eV|I e $pring ndt
Figel| 29asidr39, aruea Bahited pbdiorsghommgn &gl 3t her eby
pressurizing the reservoir 550 contents. In Fig. 36, a

e on of, t he. Pop er 583 i.s s i.ch . .
(A e i@ s hoatoisoRe, S8 At aapbtiae Ohdes pripmke device 500
ulﬁ;ﬂoé’ 8kin[SHEACY (ol sRovih)f MBSﬁMHI' IEMscPhedt zﬂf’ovg ey if5iee ap7plied to the
shown in Figs. 37 through 41, "a push-button deS|gn

push batonA0fitvaH wamset the push buttoni 15 tarmdvasner fex abmt pbint 586. As the

o 13 vk 58 BRACFRPLECEE SRnd s Pufinp g ontpes e acivation

rifig 930 s©£ fits0 detbntvs0NSotting fhe rﬁlg\ssotda sBOWR By TBOLr&F A As the ring
atch-like injector or infusor system Figs.

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 button 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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42 through 44 are cross-sectional views of the
reservoir subassenbly of the patch-like injector or
WO 2005038703 system of Fig. 37. Figs. 45 through BGT/@8B04/026109
cross-sectional views of a valve subassenbly of the
patch-1ike injector or infusor systemof Fig. 37 in a
the lpda ot S0Bp eclepirsy theoficst beBREGH iringl 530 fnd detegt 508, okl seating

a cross-sectional view of a two-shot patl ent needl e
behiiii 3 6¢cgnd FpACNIORYINE ditenthd 6pshan 1 Kig- 3R et ding go, pushing the

pdstbH&(SH 5y, §§e% Plimk't8a e? the ﬁklgilon%%ﬁmgnﬁé F’elga{sﬁlg the opposite
evvso exarrpeasse y steps of the patch:like
tab 6P eof the spring Hf Qs opgniigei TohnddiyingXhe pfdadhikly lowet byring tab 522

i fth enbodi nent o ese t.ion, n i nf usion
upd@wr@@n%@f HReT REFS 53? %Jﬁ)a&spgﬁlem wgqéc%m $205tor g5 gnd Tetract the
paﬁ@ﬁ’t neBd1BE54 €Y éhb%%m:igﬂglret ention handl e 730 at -

I'east oneBel l'eville spring 735, a reservoir film 740,

(%atl ent needle manifold 745, at |east one patient
[0205]ohesidition the 2bove.4h¢ pusbrbutow §0Nalsa w@gagﬂnéie valve assembly 560

.res 7 shown det aj | Fi.gs. .42 .
vie RRRIeHho a0y A P BRREL i Blfien bl Wifiretétnce o Figs.
3XAdC3BTiLHBRE®Rindé Bh Zpé}a;yosng)naalfokwmg:lﬂﬁﬂmasuﬁmﬂ&dmﬁ aBpkdvided by a

713 extending fromthe val ve assenbly 750 to

he
CORHARTUS IPgth72(d, bathisen theeralisi Y002nd thf@ﬂgh]&}e mﬁ&fq!rbé%n 420. As shown
r talr0R, .7, e
i SRR 0 e AR S CBARARALS LOIP Bl éfiber 572 cxtending
beftWetncth comtavt surdaiei 562 and tah ehhegedgiroxdamat swdbT ly didpdsed ﬁhﬁnn a rubber
mani fol d 745 can i ncorpgrate a dissini]ar teri al
§¢ ]o{}%ét‘%]i‘qn IBGrfdPss p?aléwae‘sﬂa V8 amrr%ﬁy&% a“%%?i“ﬁ“&fé?dowthm the
miifdid bfh SPENEE, Wathid Y moldEl: coﬂ?ﬁn s4Ween fHY HREfold arm 520 and the
I ncl udes "a val ve assenbly 750 adj acent to a push
remaloQSODSOJ provide asedniigueissbnd Fgmmsoicagorsprshwvithin e smglerreservoir
dettg in Figs. 45 through 46. Finally, an inproved
ALYy assembly is provided to activate and shield the
m croneedl es after use, and is described and shown in

S;E]ecifﬁi‘aﬁyj adsiowtt in] Bigl13, e pab®walve asseniifly 588 includes a soft
throu% the enmbodi nent of the present invention

membercHR Yilablyrensagrd withings pibbey sral 364 an did seramunication with the
ﬁ%@?@k@ t?eeulvé’ Qg%ﬁggﬁ%osmsés%ﬁm@ﬁf k’:fré 9hd Qﬁ‘a'cﬁ9ated state, and

can used Iver a varil medi cat |
intlodes aphirgcedfameﬁn eliglel eind chavig, a distay s&ieﬁ' radihilyl @mjectmg ﬁns, or ribs
ati ent need|.e or needl es .760 prior tqQ and durin

5 Rnendatrdnesdtianrienbedy sxtoadimedn an shlaraed piotwmal g 571 In the initial
stabr thaGaIve o AhaVads 975 RIvED gfévﬁﬁlem PN BeKSd o HDfluid path

The activation of the device 700 follow ng proper
5H, and then¢nlarged peoxaohli endedl’ 1t hmiagh sealstp rtpipethmdlrulg) safelfy within the

TG RLA b R Bt et nayaind ofal asisgn preventing

fliidSofe bV iinsid® R tdd&vdid Sovef h&sg?un@ds%ﬁ WiheZ b GvdlNGs preventing
contents of the reservoir 710 e push button 780

coatpripetinarmt thedrup dronseytyide thegesspeair evey o samepsand by 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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750, establishing a continuous fluid comruni cation
pat h between the reservoir 710 contents and the
WO pausioes3 m cr oneedl es 760. Finally, the push bPOTASZN0#/815109
engagenent serves to rel ease a support nenber (not
shown) fromthe patient needl e manifold 745, allow ng
fliid pathed14e At thresatleaine] 6R: distabsalof absl STDaRI Bt nange dRY ip@ehed in and
activatiagn, In achleV|ng@the above functions, the

sh

ths deqaian P8 dheFin gédmdinmselyes Frépslété @2 pesitie sighethat fhey direct the
ﬂl§lEer e 9%;%2 ucf%%ﬁﬁlg[){rl??% 8)? : st Egtgy %‘ﬁééddp%%%@ﬁ{e fluid path 561
tonkepdteat rdedle nars fodd (ot slmWn)benefl t of the enbodi nent

descri bed above includes the ability to achieve each

hese functions i I n Ie ush button ac

(RRRL Fof sergpd utonett B Jrrtth EuRpauedbehevy B Fidfodd Ag and 36,
alkeeft© Eprin LCATH VANO VS siohél b 4h 5O nganm hdeOoY tﬂats&nﬁfeanﬁétae@at spring

of the reservoir subassenbl Returning to Fi

5@randoyadee a&semble/vidf)eofﬂ@@s i28 %r(mgbra Ty Ipoigs.i Hnand 35, a spring 581 is
shg tnsl"} a{]nté Cfla%xbgtapatsadpy CIIC L I\ cbolfgﬁec\éloptanﬁ %9%}’ %1‘0?]0\%5% relservmr 550 and

mbiYeld dsmt 5’@) de{ddﬁltﬁ)namﬁl snys hindld&l ef enlgagrseitlied ris¥esudinas those
incline 782 towards the retention handl e 730. As the
dgserahedrip g’?%lﬁeré]ﬁﬁulrt@i%tc% ke Reavided 1 piace l‘?é é&‘}EP,US]F Bpe valve assembly

73 1 -
SAESN 27, RO plE PGP LG50 RO g2 b s n
othcrr d:mbpd?ﬁiEntB aleparibed ulme@ filhndomgssex, Wiod benefis of an activation ring for

|f| thi.s ste rel eases the Belleville spring
m‘? D e‘d?‘}sg%“ﬁé“ f‘incP%nSpﬁa@ pH@’é‘?‘eﬁist the flexible film 740
of the reservoir 710, pressurizing the reservoir

[OZ0Y]ERieS. PLhNESH atcBrthéd provided ashdwh el popl sheRE 5400®hlch engages’

712.” This activation step also serves to displace
arsinpliner 182fas dhe Hieg 23 1§ taraed. fvdiich serges te disengaga the ep opener 540 from

th?ﬁielll %Sﬁg@é not SE vtv@ege e7afs15nrg"¥'§F (ri")galljl 11? gﬁxﬁ d, do Wlae{bg rp*%(y,{ssurizing

tha RYseLOIDEI0 afntéiﬁ | BYBigas6,deswebhd eectsivhwiahe aa;d op@@t 58% is shown,
the patient needles 760. Finally, the activation step

which gngagey the inging 58 subptangigily as @@%h%l apoys,

establlshlng a fluid comuni cation path between the

[0 3 H‘l ﬁ]egnb%ﬁﬁincﬁl?%f BRtdeORE, HRGA! lﬁsfl%sfiﬁml 6@4@ apushbutton

OWNn I n cross-sectio
dedtgn 460 andsM)Wn twﬂerewmlthe assand wnd 5@1erg1mhgdm’s tize dev1ce is also

Ias i.c .button abl ngaged Wi r ubher
BoBRfiviEa s gt drilt STt Peteesn ek nd ARG, 4 are cross-
seZﬁ&lal VR& s\ RS eRSHE %b%dl?fﬁgt 813&9%)@&1 -BRe | ctterJr it &dr@ystem. Figs.
and an activated state, and includes a large di aneter

42jfhgough i guasmrgectionalsyiaws %tth@ﬁeﬂea@nrambysqgmb}}eof ﬂrvgpatch-hke

1nhe§§)§ or 1nfu%)?l bsst23530f ﬁ do? gg%ds ? Qhrggghnﬁf( areugr & %eﬁngona? views of a

vahdd MwssZm\UU bf ﬂl‘é%toﬂﬁil&eyinﬁetoﬁléﬁhﬂdsdrl’ﬁyﬁteﬂlnofaﬁgl yAaied closed and
state by the npvenent of the push button 780 and the

opsatpPasftioge resnesdivelyy apg [Fig.p48 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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advanced from engagenent with the rubber stopper 752,
which permts the drug to flow fromthe reservoir 710,
WO pasiigshe detents 754 and into the fluid pat hP@LBS2008026109
stated above, a significant benefit to each enbodi nent
descri bed above includes the ability to achieve each -
Bdiezjilei sprmgs’r’&ﬁglaeremrsdmr Hilint D40, ascpatﬁ:m néetile mamfald 945 at least one

anot her si i canf benefit . ncI t he use
PSR FHFINFE Jﬁpda%?'r}ﬁﬂﬁ rhgusing a‘it he 6ﬁss¥voge7d1 o"P Shon in greater

deﬁaﬁ?ﬁrf‘igé r‘lZStM%ﬁ%l? B0y fux&l%% Idludts SR OuRE cREurRRAREO LM 711 having a
Fi gs 9 throu 53 show an exanpl e assenbly process
fIid comneinzdative patb Vi 1aextehdung|ﬁg>m e, vatveaassamidy 7h0 trsthagnanifold 745.

7 B S50 R YOS ROt 5 AR BRI e 1m0,
ca ﬁh‘ﬁl‘ rlﬂsublsﬁngé ﬂ}ere@gﬁweteﬁ @né gyﬁz@,‘iﬁgoit fin b4 ccmiﬁihﬁ@ht%nubﬁh the valve
| e

i ncl udi ngr an optional nee cap 719) is prepared to
asgeralplyi 7300 Theempoiield Mo peh nocorp@ratgsa dlssjvmlar mairgl dgyetail bonding
74&'1 8%50%})&(? 12r{ I%% I eé\lj\(ge?a? %}g n%vqgfapeéencé tohlglg %Epafh%ddév?ce further

inbladésO2 ¥4le bﬁheﬁ*@@h7ﬁﬁ’mjddeﬁ€f& a ﬂ@ﬂﬁlﬁdtmd? 8@b0Mﬁ vall\hﬁassembly 750 is
reservoir (i 4% of the infusion device

shoxi lee%r%aé?rpqiqt@bal B¥g8a4$ ﬂgplégbpib iFrelly ar imprpged sgfety; ggsembly is
pré)élr(]lgcg?ésj ?cgﬁgféb:fﬂduﬂl&?a ?fbeﬁ)eﬁcg%he%?l% gfteme and IdefSCI}belq and shown in
grédter datohbedewnet al | i zed fil ms, and can cont ain any

nunber of substances between either a first and second

(O BT g FS: 31 obet Tl B B oot og i sl fvention 700

canl B¢ torfstrufled e ﬁrbﬁdé ia0bfAcRAkd, | Wekrabl8selft &inthikr &itRfAnce infusion
or reservoir base, can be conprlsed ‘of and serve as a

delmedhﬁimamhwssfl to Helives aevavishyr ofagedinaionstip etpatipet. The device 700,

prov .J; ? hl%gerat)ﬂkengrq Crenﬁ:§ 760l{%]$orrth %n&I 8 Igl’E%t + N dal can be secured

toll paﬂedﬁ‘dla%%dﬂleilhe siedce l(ﬁd&tadhowh) Hﬁposfedgindtha %\i/d:rCHbutsﬁhg 770. The
allow for heat sealing the flexible film or filmlid

actiyatiqieofthe devipe)7QQ Shloming proper Macemenb parebr achiayed lyppgh a simple

I

mforf BER T, bIBOF 90 BBk AT e SREbIe i B e'Fosh bution

78mtdrvasftot1’eleasmﬂn‘dbaflle&ﬂmmplrmgs73é thegeby mmhazmg ttm eomuents of the
nor e I ille rin e., 130

TeH et g ?Jérd' Sueh f’g“‘%ggsq Tgfb%%gfﬂl%“tfffl’fth?rasﬁﬂ%ﬁ e SP?Iba % ﬁlﬁ Fypssembly

75@) Séé{%%hﬁﬁﬁé aal e¥ntGRBES dRhid RofimiiGatioR pAIE l;ét@éénbltlf‘e reservoir 710

pressuri ze the reservoir chanber and
commmtSeamisthe pﬂ@wﬂmﬁme%s 764 Fllnellxs phé push bnttow A8Q emgalgement serves

to. rﬁft hert Lg)rpogté{qgrgpgz(éi)tg%owni %ef x allegt\’\l?egs F}g}mg%o% 7?? allowing

thé lpaﬁélﬂrﬂkecﬂéd Yo®MLsat Al @&ﬂ;ﬂbﬁﬁg deVi@ssdtivatié) th&hieving the above
flexible filmof the reservoir, conpressing the

fugefiansnths pysht byston &8y engiagepent furthen $pavas| toxiclsage pisafity assembly

r ,
de%ﬂ%etrdgg é\?ge%r?le%ﬁrl}oe:ljoqvﬂ t}é%glgj}élte%[lg hggl? Hﬁ( &PS@I%EJ‘W tIIe é)%ﬁ%nt needles
7600l Ve sigaifenitl Yenefit @f ,thel 2Mbodintfeng deﬁc)‘lb\ﬁdh %b&ved arludesl 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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As noted above, the reservoir can also be made up of

two or nore flexible, non-distensible filns, wherein
wORéns/0esms ent s can be contai ned between the fiPavuszg4/a16109

| east one filmis attached to the rigid portion to

provide a rigid base for conpressing and pressurizing

O E3|CREfueiThS tOFigd BE, siReahy Bvice 700 eiropdibl Péditioned substantially as
[enbgglnent %f tﬁ% reservoi r subassenbly ﬁ@mfIOM/rate Y

deseribadtabers iteadewceat¥iOus aettyafaddiy dingthe paffh Bitign T8Qtmwarg towards
GBI RAERRGT A, LRUELof LRI 955 B4 A0 panc
730, segstedndlinea782. fd f@dnebh apglei T30 eyagef théiehon hasdle 730 is
et al Serial ' No. 10Q/396,719, filed March 26, 2003,
digplpged) fem-avpesitionsiesyang-fhi %elbémliev@}rylgom @lowjng the spring 735 to
t 41, f
pr. rg?%t e I’ésgx%vg?e‘};llé)g @Pé&%ggﬁuﬁ thi %ﬁ elb% éf']l@lﬁ:rmﬁgpémﬁéj spring 735
altosang \vtotor pesb agarstithe flekibée ﬁlml@ﬂewﬁ th& Er&sem‘fmF?gO 14r)3ssunzmg the

reé%ng ggnr{%g? B&]:?Vgglgﬁ’lg%h f@sangllﬁ%ggitgﬁ‘)r Ils'tl?c{ﬂsﬂcgﬂ '1ths actlvatlon step also

sewéastbam@ﬁﬁee BOJu mﬁﬁéﬁ@fﬁdrﬁ 'beRBAh RASH M e74fsl eNeRify the ?atlent needle
| am nate fil Ich can be used in the reservoir o

maméold /4% Wheqlnb@ uiged dDW(lwaréi by t&E epmpressisn obthe rcug:r cugumggrence arm

71qe%)r lrnluﬁla a f Isra§t ?{11 agove ﬁl(? ¥ ditlh% ers]ggtﬁjerﬁ? n{aeodles 760.

ose

FiRAIDy, ltl@keaoma@éﬂ @emmle@tsernmbambﬁ e mlv@asrshhblg 739! édtablishing a fluid
| ayer. which is chosen based u on barri e
coupapeation; path betwearthe Feserveite/d O s a*wrwre@weﬁély%?@
conprised of either polyester or nylon. By utilizing a
[dﬁ‘ﬁl S &?ﬁ&ﬂzoﬁs Eﬁ)tvﬁﬂ bl €69s-EdckiBhdinyiEQEIFIAC Ul OR6 Whil 72 the valve
rigid portio arrier properties of”the’ reservoir
asagrebly (75 0 ancduties talpdasab buitorc ¥ Hadidablyengagedrvattiimg robber stopper 752 in

shelf life .of the content ont ai ed W t hj For .
13 S Ggh o't hE Baey i B RS HAIE bl 0T o am inital stat
arfdNh REGVERY stAR! @hd Fhctuds £ oRb&diandler! &h@ta{ RA& M4Pink PUistal set of
t he enmbodi nent's descri bed abdve i nclude |inear,

rafliolly duniscting (s, et mpk €18, (and DPEyduCB@vdldeﬁSI pyoximal end having a

PRSI HE 08 B oL . R, 25 E R YPB FE i o

acBivhteB shatd T ﬂfelrﬁé‘é‘enﬁlt 6Ptheaubh bitttd280 &itBiheisegoff detdMts 754 will be
i; ath of the reservoir contents include polyethyl ene

Prged fremicagagegentivithdhy ribber siqapet biZn whiddl perets thesdiag to flow
fr%tt & fe@ér%o ﬁgbagtrtﬁe HQteﬁl’étﬁE qﬁ&i nﬁg EHeaﬁ%csight{hgd% 8’. o %}ed above, a

Con ents o reservolr prerera
sigiificait betefia ppédch @hibedimene demabecbaﬁdvh yndllﬁEE ithregabiljit9 2d 8¢hieve each

seipin  AEEfyiish mlien ke 1 AR pisfctin Je bencht heludes th

use gﬂ‘ta €BhtEnuofls ﬁGB‘ dofiRlicatiB8R pad! dofthrREY bf B8 E@,Bﬁv%lr\@h&ﬂ;@éiﬁbly

verse effect to the contents and 1 s capabl
applications in a variety of environnental condltlons

[0RB] Acweries 9f assérablydiigs. 6P thoogh 82 dhdy anlesaroplepsseanitly process for
thgfabg\;]eeder\zlecseer V%‘lg 4 oth%qowgrehousmg % 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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transport of gas, liquid and solid materials into or
out of the contents at a rate greater than that
WO adosovshd e to nmeet the desired shelf [ife. | nPeheEs2004/026109
enbodi nents shown above, the reservoir materials are
capabl e of being stored and operated in a tenperature
[0216e 1D tachp@hisodimBhtedescdded sbol20thdegseesr f.e. an_’d) GﬁrFlg 4) of the
have a shelf life of two or nore years, [OZZJ'
infesenny degieercan bacrwpysadp i ragid prrtipni g ul e ridhigs?) ltsﬁ% in conjunction
0
WHESEE K hior Ak R IEt: 2 UK BIOPENAL L2 TS L1 P APREME b Ktallized
ﬁhm aﬁehmnh eoritain &G minther @f subdtdioat béteakn egher/Adftst iandakcond film,

P g% horaean el.ivery benefits resulting f.rom

whers eiBrithg P01 SR50Rd T ds 715 BosyonediageingidBe Figidt Mren or between

a h%%a%& tl?éqxqglﬁgﬁm&hb' T Hgi@ PoARMC bt REEVHR bgiee @ﬁrﬁﬁe comprised of
detai |l bel ow. 221] The reservoifr is preferably

anslvseoueaasechaod poxtionovffthd te;sa:xgplr agaldsis&zhlclbéa flaxilge éizlmeqan be pressed.
et.ai.l bel ow. eva reservo ri or

T wsﬁdmgmmanhcgé RGP Bt S5t Sids Bhnepicbided about the

pdithélerd dfQBE rigfd pditiof @ hlowp Fb1t heabh sedﬂﬂgdﬁ@ﬁéﬁbl@rﬂnﬁb@m lid to the
waste within the reservoir can be mnim zed.

rigig diortigghand f@@nmga@éormnttrn@rv%rs @r@bamb@aﬁletf@ebwi A aldleast one
whi? GFARP! 3591&91 80@1??% Ql%ﬁeg ‘ﬁih”zﬂ}g”‘itc Ha%&}' §£@ W3Rdof the chamber
€.9., a disk or eV|I e sSprin avi ng nunber
coafstisasre rigid sunfhcé)eing lok ndirﬂBEHe\ﬂﬂs sprArgd |(ie om)l dtyFig )i dag be placed
evacuyat i ble reserv0|r during fillin
&%th%se ﬁﬁy‘gla. Iy ang, ysed 1 apRlY ?Phsi%etl?-lbf P@&tam pressure to the
ﬂéﬁﬁl@rfm' nd &Q&ufi V\ithgfres‘@r\foll Lo b €r érﬁsc%@téﬁtsr is also
very ene 1'ci al en the device is subjected to
external pressure or tenperature variations, which can
[02:Lq The Bnlic\ébls epjriligmélriqhactanrl@s@rthm prOpiudeé baving alspsog fiollower as
case,, the fl exih eservoir and ont acts
AGRTR, oSteti GHED SeloRanb B iAo B PR E SRSl iy and constan
présiard B MePAASbIeMIANEf RNtk Cbir Oébrﬁﬁéé's thleQebAtdntsY8E the reservoir
anot her feature of the reservoir includes the ab|I|t%E )
resServolr

batwegethaiflex bl Hlmtaad ﬂi&ﬁalflglﬁ artne andhEpeing therroatentshigom it

ill S r
th?éeuélro\}lg or %r?%/qog gé’?‘tﬁ Uﬂg I;}llés%ﬁ'xb g)? 8% e1 (%}GFIQ g)n&égre desired.
Asnbidé dbeie, metrem@qﬂﬁéaelrﬁlso l@d made @ aStvvccoxrmblerﬂlahble \MdinCdisten51ble

al l ows i.nspection of the supst ance contajned with
filopse Whetedn {5 pontemiy cm anspaiamsd bepyeear thy fHs japd #hlesst gpe film is

athﬁh&f &f t‘ﬁE?‘%ll p@rtlﬁﬁ FovRdeeh I gl&ﬁﬁg'wﬁﬁémﬁﬁﬂé?&néy&q g{ﬁssunzmg the

charact er transp rency and clarit
candntaof tisl lesermld ﬂnq«eo amahe:rbembctcgtmmttdsf thheesemast swhmssembly, the

contai.ned in.the reservpir. In.s lications, the
IS QB 8 Aol A b apcieal B AR th ‘R ore' scpped-down
1oR@E AbW ke O DRAditi6Hal HABIEST nCM 1(s|t1n§ flowah@tdr® ﬂlrdféf 8#36ussed in a U.S.
i nspection is permtted) 023 A fluid path between

patéens applieatippi of [im, Eentre%@t S¢rg11 No. HMIP&HE, \fded darch 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

31



m croneedles (i.e., 141 in Fig. 1) in the enbodi nents
descri bed above is constructed of materials simlar or
woRaBsnigoal to those descri bed above for the rBEBRUSZION/N26109
and that satisfy nunmerous bioconpatibility and storage
tests. For exanple, as shown in Table 1 bel ow, where a

poliR¥H yiéheQRVHr €N becoNE ChEIRiSall 18FdH ak Rnowh €0 RHosEBkiVledTB @kiad t5 provide
of contact In the reservoir of the enbodi nents i ncl ude

an| attpehment] mweclhaism tfgr pohiyétmetrlerreer widhi i ehasen fpased upon barrier
o RRRLYS A RSkl 231 B0 38, o aBr Sy oyt gy rvion. By

r ear e y ma

utitieingaL metal cbdied befRtalized fitho qajunctied wena tibi@d portion, the barrier
reservoir and the m croneed| es of the patient needle i
propariigspidhe mesetieE 36 ipRiaTse.dherebyigreamedr demproydng theshelf life of

g EEHs POAELESR 385 Sy TR s i e
pringgr9 nynerialaofi¢antact éf thenrefesar vbHile dabodinveritaldescobtddbove include
film such as. pal yeth al um num pol yest d/ or..

linggn, dpyv-pnsity polystipiicug, (ﬁﬁi’%),a}%r@nega%wgeﬁ%%m cyclic olefin
coggﬁrﬁleﬁﬁbh? aRd 280Gt AS aescgﬁ%f@%%é’t&eg’etm b@%lﬁ{:ﬁfé primary materials

nverters’  of Saddl e Broo ati ent Needl e Manifold

of Rohtpett imythe nemainig dlowrpath e ltheyreaeiwoiasoytents ireludepelyethylene (PE),

m%ﬁ%ﬁ legﬁet etnai&'/]icgzusué iss{agn%ss&sge_zf%g#uéf gl%%%afsgxlgh%gea}reh $h extended contact
wiBlonBd odhleR@ of tisd adseheS prf@ebly g ISIe 1pAIBenid rerd! plicable
manifold (i.e. 140 of Fig. 1) can be constructed of

bigrompatinifiteiestigid/ or medi cal grade acrylic. Such
materials when in extended contact with the contents

h i - . :
(OB P BB T 1 LG RS BIE RS IR s psmobed shel it of
the rdsexVoirarohnteabsomeapphcabils komrol1Bé lehevarinhents pithowg (divese effect to the

130 of Fig. 1) js included in the devices for applying ...
cogipaise gty Rar Apbley e STEURGIORR . dr KRS ©h ey RRRRuAl Sonditions
A%(ﬁti&fml?etﬂeh@arﬁﬂg]%l%’afd%d oyt (eBRpbASRY ¥PHe re@éioit Yo not permit the

er el na’fter‘ SO I mes ref'err_ed to as a constant force
trasgparhgf gabhbquidrsd aolid fmateriglssiptoi argpuit of theednteptssit @rrete greater than

hat , l. d deyi i Zi
gy BLEIS B mehE T SEHGR Fel M i, SBPoRlafintpponn above, the
re®eVdif Ydtdrial$S Brel &pabls 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 evacuating the reservoir prior to vﬁlling, 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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held in a flexed state by a retention disk, or handle
(i.e., 135 in Fig. 1), that is positioned at the
wo c@des7odf a plurality of spring fingers. |n BPOI/N§2090026109
the Belleville spring is prevented fromputting stress
on the film(i.e., 151 of Fig. 4) of the reservoir or
diamyter embhaghiglidensias. éddﬁmeﬁy,QSﬂuraMrﬁga@mmdd@ibla'Mewoir during

etainin disklssfflce to resi sprin :
ik et Bb e, map vl bt A isberk & Thcilie 0Fa fexible
reB&VomR | is ta@slési/ér? beeflcial ODeR]thaViRbick Ne suBfeBielli tBNexdérakl pfessure or
pulled free of the Belleville spring, the fingers of
tetrmeragpﬁ ivagatimspwhighgan deaﬂoﬁowgcr@@seden@mal aegeptogeprgssurdse In such
I £ e g f |1
caSs%rtﬂ]ﬁ gﬂegébcf% rés%glo 9 é)ﬁ)g ?é Earhd gglﬁrea?{jsc\%lrtg uth érg%t?‘gte g’f’ Ib epreventmg
pd’s@n%ﬁﬂb!ﬂ{srdue-f@ex;ﬁﬁblbﬁ\ind tenteprionfprédn be configured to
preferabl y create a pressure within the reservoir of

0 bout 50 ps and nmore preferably. from about
loéi%ﬁ ?ﬁbatwt & frgfure aﬁdhﬁdg%erwefla'f%w ¢ rbHitaBe e automated

pdr@cAReYhs |p%9t1c9§ht fhe funhé‘t)f e bR b/ Aaldr @ tie Afnel d¥euse. One or more
reser vol contents. For SUb cutaneous 1 nj ection or
resarveis berriersy snetngethefrigib gottiod, tan be peildetagf Héransparent, clear plastic

suf.ficient.. The. Bel | evi can, be s
35t ST aloh isbeqidt pice B e R oy GRS rHEoir. The
trafRpdiest, Ao blktidahateRisll #réfefiBly RO Kyolid WMfin R ﬁaighféw that is
for a Full 600 m delivery.[0227] Figs. 55 throug
charactesizedby highalntsisparensty andrdlariy, loar eitepateblss apd blocompatlblhty with
e 80 00Q{.¢)
oBSHbSHL SrTRRLES |RLERUERIEOH St JENGIOBOINE Kt s
mifihaN@ataosd which bl passibilystnacriaseciibed. calitatibpn dufing atspection is
version, a displacenent nenber 800 is provided
PARtiddnt to the Belleville spring 802, such that as
the Belleville spring 802 travels between a fl exed and
d iy 8- tH b th i
PR P o, s (SELGRSREL, D138 EPURRY WPt th s
mooorsedies (for 1‘.431 upErg tihen thesphboadments deseribed ,above is constructed of

! %{1%1[115 (sp{néz?rogllgi ng B'nh 2&}1%9;‘1%?(&] ég?véip E’F\}}t&‘? ?esz:llzyﬁérl gn(f that satisfy
nuir¥rb@Bioc&HPatibility Wnd stdtREd RStsa FB & genlay sHbWHA fih lq%l%d1 below,
force to the reservoir filma804. [022 For exanpl e,

where glilevase pﬁntﬁliltgmled%anwns@e PHiEN BB masmalasmf cgBtactindh&@servoir of
th% e%b%(ai ntg‘. (fncluciel Hxied&altosl (?et ];ilt engyeﬁln ije 1S V%ﬁ:illc cﬂ{eﬂ% copolymer and

T@@Uﬁh@cérﬂilk@i&ﬁhﬁle&Qﬁ(na;)arelﬁpaéh‘)plmﬁ 3R i)m mhadériald Of contact
a shape of the rigid reservoir_ wall 806(a 806

méh?jreg@@peg flowpathdresveen thp esserris and thesmidrensediss pﬁ@e papent needle

mgéﬁlew e sgr%lxﬁg gglf'e@gr céeéde g'l*c %lomegggglgf)sld%%)l
800(b) and 800(c) tightly against the rigid reservoir
wal | 806(a), 806(b), and 80Bbid 1respectively,
nininizing dead space | osses. An overnDIded Belleville
Spring—as—feEsetd bed ||| g€ At-er—detaid el-ow-with
r ef er ance tgatE%’ POGENL; fy ough 92, can CNI ?;le provi ded
to funther _

eservoir 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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m nimze such | osses. [0229] Each enbodi nent descri bed
above al so contains at |east one patient needle, or
womsroesmwadl e (i.e., 141 of Fig. 1), but nay cearaiSeno4/026109
several, such as the three m croneedl es. Each
mcroneedle is preferably at |east gauge or snaller,
such as 34 gauge, and i s anchohed thd plodnctauplats tetproduct
needl ¢ manifold (i.e., 140 pAS8Bj g. madjufwdtued cay beBeacon
placed in fluid conmunicati 0Qowrdrierd $fSaderBréok N.J. The
m cromneedl es, when nore thap one is included in the
deV'CePaﬁ@ﬁb&k&@h@ﬁﬁRﬁddlff’PM@&h&%ﬂgtEﬁ®b9rn&ﬁ%ﬂpsgade
or a ¢ombination of both di{fg({jnd |engths and gauges,
and can contain one or norefports along a body | engt h,
prefe ed near the needte or mear
the ti %Jbeveﬁﬁ’%@1 t he needl e Eglgﬂ%ﬁes?eg{aOZSO] In the
enbodi-ents—described—above, theuseof nuttipte—34
gauge needles to deliver the reservoir contents is
practical as the infusion occurs over a |onger period
[022%] Spyeifivallly thes parnatnecdled ((he.an41 noredigatlg amr bﬂgﬁnstructed of
i.njection requirin much | arger cannul a, ar
stqlﬂﬂef%%ef& 9 hegyt 1@%M¢M%@foltgw e r%ﬁéédl)e%anééﬁchs@tmcted of
Wub d%ﬂgn%%{l%rqg%g%aé%#qcvﬁﬁ Sﬂﬂ{ ﬁ‘l‘%eﬁ Ivrvrgér?t in eécrt]eél%d contact with
thabantents pfthe deservioirrpaekerabiy pass I‘S‘(b ﬂlé{%B é»socofnpbﬁabii/i@anstmg
and 4 mmin Iength (i.e., and thearrangenent of

(02 AR Sty A iR & h??d%%?ls%?p Bliie Siihe 87130 o Fig.
1)ieRdivded idthe UBEc&SHBE Afpl find AR késedtidIBbveh bdadthnt R e to the reservoir
pati ent needles are positioned in a patient needle

topfarsief e contentst ﬁ@np@purémvmée@demnlmmfl@fm somegigien referred to as a
coﬁggglgﬁlo%%gﬁ?ﬁgsfﬁécgo%%ﬁﬁ?%a sgﬁ'mg 1% lhs%é Qo d’lg C%Y]t}xat %‘hen released

by @evwecanle:geﬁng Présatizeahd fRérvor adtie. tuﬁdﬂ ef tmnl Tied Eeltmrylle spring is
have a S|nqle path to one gor nore

h%@cﬁ égxed@fatq@x,a B¢ entioncisky oF h:mdée @eyilds [%E’fgs 1}3|Ihat is positioned at
L
fraro puttimg strpsstdn the filr lfee. c it &fiflig. 4)oftthanestryoir oe an?)b;emammg device

af fecti fluid pressures. and rates. of deli.
compoRA Aig HipiaFy bt FHEEiE dise sarepas it Sring tension
aantehirﬁlaﬁ&? aRAShRIM note8d bBddraBihaltehstidloddgange in w dth,

dept h and conflguratlon dependi ng upon applicati on,

where channel w dths are téﬁ)l cally between about 0.015

[0226]0Whan ithecretenpipr (diskap pylled Gee pﬁéw Belleyillgrspring, the fingers of the
Spgggﬁ %ﬁ(? %&gﬁl&; e%r%g f&%ggn glfl)eaﬁﬁn ﬁ% 8'? hg: r%?e?vmr The edge of the

he devi cés descri ove ar e

Bdmwﬂabdpﬁng QF traysRd iabowtcem dlitert dfcuiderédd Oflithe Fedasiod C’ElSe Belleville
i.ncludi ng nedi cati ons and pharmaceutical, agents, a
SPHAE Calhbe C%nftgupedrtpmfp@blwc%e A DRERSRNS HHhin éhﬁ resq&gmu 98&0111 about

1 Z%(fhg, afl RISRY ﬁ%fe‘?éﬂlﬂl G AL b HpbHES pé, Mﬁ{ogpﬁ‘r%ferably 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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bi ol ogi cal activity that can be delivered through the
body nmenbranes and surfaces, and particularly the
wo gkisis7axanpl es, |listed in greater detail bel P@I/US2004/026109
i nclude antibiotics, antiviral agents, anal gesics,
anest hetics, anorexics, antiarthritics,
[OR2T]dEfs eS‘isﬁmlfgh niflnstra¢ axdnmess ofaverious weisemy®f arBelleville spring

o e R bk AR e e S i Bt Rt Y lgeh Bellevile
spﬁﬁk'%@ 2 thel SMBARHRENTRUENriBED BHREUTRREMSdrYioh,0r &sPBEdnfdHt member

i nél'ude human growth hormone, insulin, proteins,
80Pap prajededaadghcentag ienBellavilbr spoihg SDE\,esqgh thatiam theaelleville spring 802

R RN Y AR T R AT R ——

spblﬁ§ o2 dxdriy d:@lbktaﬁtlimryamstaa%f&rdpaﬁ; tHeti §ASRMERL member, or follower
usion of dendritic cells. Still other substances

8Qfnrathercthan Bisectly| upparthel ﬂpnlbb@cfélm et 5 ot Figt Aleofdetresprvoir. The
ve
foﬁ&g%%ﬁ)gghg?@{}%ﬂ i Igélle e@e&?@gg@@ﬁg&s Fo%e d t{%é Pe?% ke‘? film 804.
in the prevention, diagnosis, allevi at| on, treatnent,
[0228]uFer e)fantﬁlaea%pwm ihFighe ghinggss hrrthﬁLd5mgnd\I58hand 59 and 60,
anti-tr sin ti- i ogenesi s, .agents, Antisense,
Wlala@d ﬂf@Qﬂ o Gaoshae ﬁﬁ‘alla@gnn@épédgagwnc@éppctwely, the
eﬂaﬁﬁ'l@fo‘il@&%rs 8@@(2\?@0{?&@%@@00@9 €54 Srm Q)éﬁ" %)g%rf G B8 r1‘€s>erv01r wall

pam ne agoni s ant agoni st s, Enkephalins an
8%{@3806@) ondi8Qfepx i hesgfotgpivtien ﬂEIBe@leMﬂ\hetspﬁag:BW ws,released as shown

S, AR b s L BV R, oo

sdm@d)n@glmyan%l@n ahO gigid rddehod Wall WoBrH) N SOEHLIDARI 806(c) respectlvely,

rel easi ng hornone), G ow h hornoneant agoni sts, Hi rudin
MEWZHE é@ﬁdrﬁpawaloaw g%mnva@qidqdqugevﬂleg@r@ugpm dessgbed in greater
I S not.r o a 9§, LS
deltzﬁlsbéﬂguff g\’é o}r'ggérer?ctﬁt er o%g C%F&Lg‘ié ? %( Hfsb rLbeeu K)%lded to further
mhﬂhi’fﬁ@&chl@ew's.enl zi ng horrmne rel easi ng horrmne and
anal ogs, Low nol ecul ar wei ght hepari n, M CSF,

OB SoER Srbadiimenicdsseaoth Nl ne 2L DO €5, et nesdle, o

m&%ﬂee&l@f( n'f@lt of ¥i ig, ?%ﬁﬁma@cb%ﬁ%@%f Is8&P as the three microneedles.
ondansetron, Parathyfoid hornone and ana 0gs,

Ea@hrlatckgneodld ihpreferablyastt kg ni 1s gaygeRorognallgranghnas 34 gauge, and is

N NG N S

coath@defiont with el [@tddit.| TheTBicPsHedlleS) théﬁ%@f@l%hﬂbh@% included in
Ti ssue pl asm nogen activators, TNF--, and

thy KiEvigeytcan afode, oftdiffering lengts, orvgaugesoor aicombination of both differing

oG SBLBAR BF AL 38, REI hagn, potty

loSat&dineak thertiy ¢fl the ngedd drdRaithe tip Bleys afhb aeédi€has one.
pol ysacchari de conjugates toxoi ds, genetic based

vacgi nes, live. attenuat reassortant , i nactlvat ed,
(0230t B embadimets éﬁ%fngaé@éweaﬁhwa gf syuliiple 34 gauge needles to

deti98hE trééépvg:ﬂcéd?lten?sdg'p}adtﬁgl as?thE BifubibR 0c&lt908E@a longer period than

cocal ne ad
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 intradermal 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

35



di pht heria, tetanus, H B, Lyne di sease, neni ngococcus,

neasl es, munps, rubella, varicella, yellow fever,
WOReeyniisAmBory syncytial virus, tick borne JapaRe3ais2004/026109

encephalitis, pneunbcoccus, streptococcus, typhoid,

i nfluenza, hepatitis, including hepatitis A B, C and
arfangeoént of theedpatient adddés, cap (bleiim,a linkaf, orpenéinedr lanapzand can include

rot irus, Epstein rus, . chl anydi a,
any gHo 9%‘3&’8?5%%%‘%‘15‘5‘?{@ e ﬁ%ercégfe‘mpgc?%’lnar rhalis, human
papi | | oma virus, tubercuI03|s i ncl udi ng BCG

[0281 rTﬂéo}%henﬁﬁém aretfosiRaed e El%'tléntrﬁ%eﬁfe' Ranifol@0Hd the patient
Al zheiners, H Pylori, salnonella, diabetes, cancer,

nepdle pemlfgldmf leash erhbnfhmewatﬂsmhwdr@bam(lteh 840 pkBigod het least one fluid

coB R QS8 Ty 8 1 e UBa ) Yt PRGARREAES T manios
ma@N§itmp®) heFedy singlet patle i bhé Br ndve lpa@éiﬁﬁie&d/les or may prov1de multiple
anti osteoporeteic, anti-infectives, anal gesics,

fluichpaths ex ¢hegnela pottiagicententarip ieagh nrefle separatght Tasternaghs o channels
0 t san
m0fTRs cORPHSCR SRR R B0k e ASRIARSR vl thorchy affecting flid
préﬂgﬂet and aates of gehvere, orde paingt asom S’l,owar‘dstrmndrl ofhs Ichzkmle]ssor paths
e arations, ntln eants, antineopl astics, . .

WiLHR | }EaIP%E’FWs‘Eﬁ’? rﬁlﬂ}lg’;‘i can, FAngh iy pidodepth ppd Ve op giepending

up@ﬂtabﬂYJaﬁBﬁ C@heré@héﬁ&ﬁ?%cﬁﬁi Qr'ect§|i>1c5’lﬁnl§&%é’r¥ 8RIR®.015 and 0.04 inch,
ant agoni st’s, vasodil ators, includi'ng general,

preferabhyal.§7 ingbydndlaee ednstincied tor mhvimize doathspase withimathe mpnifold.
agents, central nervous system stinulants, hornones,

[0?%2@%; ?FY{IS?S ?Sg:gl%g(g; b0 SSI Ves ﬁg%ﬁc' ruesleaﬁla re‘&ir‘?ﬁmstermg various

subst@feea Ghaiidihg edRagb® 413, pfﬁﬁﬂided‘@éa.l agl@its){ @@Btplaﬁﬁﬁ @fddbarticularly
ot her macronol ecul es, psychostinul ants, sedatives

to gehian MAjiseE uhe UPehherpi, @ PAAGIACPRtc} ageah ingkiges a substance having
blﬂb%igﬁofgﬁk/ﬁ tl’?alfcclan P (; Q?lreﬁ Lté} %l??lgeeg&lﬂﬁfnumgrqgg% eaﬁ? SK{)faces, and

rsensitivity agen s as
pafticoB9ly i3 skir. nElxhﬂnﬁkés lmdl'lﬁ(gr@fterldetalllaﬂam‘w;ahdzlydd mtibidtiosgantiviral
Subst ances'’ entire content which. is expresslg .
ageRfdo eé’ccé»da‘ﬁéﬁ’ép?ﬁ’ AROFER Gy anfet ‘6%3%]“ 8§2fls> antihistamines,

anflqﬁﬁéihﬁﬁfo&)nﬁﬁd d %tlﬁ@dblzgﬁc dgkhty! e{feﬁ:gm'eQ 1ﬁ91%8fngaﬁm %ctcl[hes and

he syste et hod of thé& present i1 nvention can
the dikect @thef snhstanha grawpn dendsliyeied gntyédeamaliy tor gsehcutaneously to a

nti. C 05|t able of eliciti n n
pafig SR DR &0 vah RArAReD oG nStelns Rip it Posk FRgpents thereof.
T}@n ToBERY @m& ﬁ&ést can blesnﬁﬁfaﬂlye&cﬁfrﬁ@ |’J'y¥th'emzéc§%@"‘re@c§nbmantly
nef , O or gpl 60), human herpes viruses (HSV),

pr@.d;@nd aéd@@omllyd dhe vavice ean theensedfinoell theeamyaes @amgymtradennal
1nR1 @Beofrh éflqthc @als( %Y (oﬁ{e? %Fg?a\.{llcsa? Evéaﬁ%vgan be %ehvered in accordance

uchas

w1de thevméthwsﬁtthe pes3Et, inkeritioni ¢ansbe beledtedl mgl the group consisting of
live-attenuated viruses), Epstein Barr virus (such as
drggsasacciies i thadikg aised HéFl@oPl)eveWé’ﬁ é@g!l%lsz@élﬁwﬂm rtgfgtment, or

oo B4 M g 0 AL 900 ABBA s s
AmBis&wef abatorphanol, Calcitonin  and analogs Ceredase, COX-II 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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antigen or a derivative thereof), hepatitis A virus
(HAV), hepatitis Cvirus and hepatitis E virus, or
wo bovenmsgbher viral pat hogens, such as par amyxOoRGCT/USES4/026109
Respiratory Syncytial virus (RSV, such as and G
proteins or derivatives thereof), parainfluenza virus,
amagpeises Mirndis, amukfimidui ranslogsh soeln qsabiirllllbg,mE/ismp}steseors Insulin,

HPV for exanpl e HPV 1,.16, 18 | avi vi
inginglo Py, 250 P ei0Es L BB e PP, FefRtR ! BPRGonS. Tnterleins,
Lan&fARg! hénfon¥] rLLé%ten ﬂ?ﬂ%o@cm&hgt h§nﬁ6ﬂeu~i}1d Ofinalogs, Low
Influenza virus (whole Tive or inactivated vi rus,

melgeular wiefght émmv M-4SF, gljmmmoprhmet@g MidazalapakMeapélgnal antibodies,

N%rlcgtltlelafﬁlgll'@lgf%cléslr, 21%55590 nguﬁ1 sltlerfgl}é recgtg‘p};Mng ieOhgosaccharldes
orfan$eoh] MRrathisid Nereohe , al diﬁ[dgyeq)ah[tﬂympﬁqt@ﬁlbﬂé antagonists,

pat hogens such as Nei sserja 3{) i ncl udi n]%
Prgstaglendia AngaeaniNts, REpRtaaanding: ecPbinant RInlle dpEPLATERr scopolamine,
AcS d a g e an
S&Q%ﬁﬂﬁq B{rso?é? ngrg[agcgfg%t% ; g‘,'rilrglec‘nnatflf %%utaﬁr{ebt ’ﬁxr%mbolytlcs Tissue
plE’sﬂnﬁpgeml hematm)s TNF--, pyrab) NS - z(nftacgonsxamel eadVir,@s otv\ethnSr without
cagré?rg)é?] g%@é,;@tﬁplg{ﬂeglog@p%éctfﬁﬁ? %}qusheeppea gtagbggngl 8ncluding but not
1iYRER¥LAIbANS BROteih nﬁépﬁgé Aed P@l?%c@ﬁzfrﬂi@l ﬁﬁysa%l:l?‘a?ldg Q@iﬁﬂgﬁés toxoids,
Branharel | a“ catarrhalis of exanpl e high and
gamolie dbabedr vavsinghit livel héglua@dam@asscmaam nnsc)tlvaBdr d‘élo@ kells, viral and

i_ncl udi.ng B. ertus ertactin
o Pl B 3P e B OB rlictpre BRI  Rldrin badline addiction,
dipRihegs| wadus N HIBJeDYhat @is€as6] asingdocddvnb,a@leasiBs, mumps, rubella,
par apertussi s and B. bronchiseptica; Nzcobacterl um
vaﬂ@plla yallomy deves Resnitabay civmextial Yifusy tiskabgne jEsmess encephalitis,
e [ u
prﬁﬂﬁfo%?%y%ﬁs@;egtoﬁ%cg{lsg tﬁh Sc!\f/léréi?rlgeﬁkg h;e tlt 91 ﬁ]lﬁfng\ﬂeggt\(ﬁs Aﬂ B, C and
Ej a@ﬂlstieﬂg, kabigy) @oliopHIV aparainslobresa) ccha\ansp EpsteinC Bardi Vigus, CMV,

enterotoxic E. coli (for exanple colonization factors,
chigydiay apfwpepkls; ealophYS, viprasely CRGFaBlS, IHEman pepilpma virus,

tut)%hfés@r iR, tB(YGS %&ﬁﬁ'ﬁ ﬁ)'aﬁ §rof cfll%gds% Fnalaria, E-coli,

col, enteropa hogehi or exanpl e
AbheigatrsH. Pylork ealimenela, aliabadés) mtely berpthampddx) humbeh baplhoma and

SAR, I hol r exa e ch | era.toxin
g kgenthersgivoateesinfifing 1 8 HsoFhr Shsasauier s agents for the
corABR i coldd- A&, 3iti- aﬁeréyl QXARdtics Yﬁftﬁb%sﬁ‘y,s&Rlosteoporetelc
including Y. enterocolitica (for exanple a

axm-mﬁ'@itlms analgyglgs,| gnesmetlps;egmmx}b%r @mna@jtgngcs antlasthmatlc agents,
RIS R AR ab R S TR G gt
agehR, afizhigehing ﬁepimwmls,, aﬁtmﬂﬁl’oﬁt ¥{eRhess Spreparations, antinauseants,

chol eraesuis, S. enteritidis; Listeria spp. |nclud|n9
antinepRiAgicyt oRdiarkinspRIsTC ofaies.e randippiriticpc | YHiPSYFhatics,  anfipyretics,
r t.al
mﬁ%h&ﬁﬁerélésgeu 28dThze mgp%?%%ncﬁ?sﬁ d\ﬁars]@cﬁ%tor ﬁféRJdﬂIgS ggneral coronary,

peviphpiay | and Oceretwrals fone  stinodlatthgn ggéints acenetas, neﬁzous system stimulants,
Epi derm di s ; Enterococcus sp i n¢l udi ng

‘?rﬁ’é?&‘%ﬂ J éﬂyp@tl%aemmoserlagismeaq LR . rel?’f*?é‘Fsudlpﬁﬁ‘SEnpathOIYmS
paIrS‘stﬁ{ﬂathomlmetncs, 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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(for exanple tetanus toxin and derivative thereof), C
botul i num (for exanple Botulinumtoxin and derivative
wobtbsroee0}y, C. difficile (for exanple C ostri dPAMUSZNOHND109
A or B and derivatives thereof) ; Bacillus spp.
including B. anthracis (for exanple botulinumtoxin
Padand Nite 16,3691 1148 centitled rdddthod oChtideraeatlydnjeating Spbstances”, the entire
i ncludi ng. C. di pht heri ae (for exarrpl e di phtheria toxin
conieyt eV gl SRRECst Iy dncosporated Bgfepely BILEEE, i ncl udi ng B.
Burgdorferi (for exanple GspA, GspC, DbpA, DobpB), B.
[WS]thc&ﬁeofonﬁﬁﬁHPﬁsewﬁEH%an 0% RGlivdBP th ac@@ﬁﬁ}lee ﬁith the system and
afzelii (for exanple GspA, GspC, DopA,
mahd@ pEtheipresghtonventianghe be)sq:iﬁqted)ﬁpm, th@kgpr mg@ng & an antigen or

anfSITE clbosT A o Rtk IR o rrpafedeeita hilfan pathogen,

wiick kit dehi o aBifdfenid m{%p@ltm iR defiV&k8bMIHIV-1, GhtREY/E@E def, gp120 or
I ncl udi ng rachomatis (for exanpl e MOWP,

gpﬂég)'a Apmap hmmgnﬁﬁsﬂé‘ﬁ\ﬁ)s puch@s %Wﬁﬁ@soh@m’@rémmeélate Early
W Scl)lé:g F\? g('flg%f E{)lﬁ% I%€% rl:%»)c 1{1 %a}%éﬂg% géﬂ'?,r % Human) (such as

ghs ﬁlpdemdat‘iﬁdsuﬁd:m@f) 'IRotﬂ'al'dsl (ﬁitm(ﬁfﬁg)liv@xtwﬂmhted tvi’r&sersﬁ Bpstein Barr virus
outer nenbrane protejns T. .denti col a

d!
(SPRPoRRyZEIP & dggvatiyes d'éﬁrP%dV?ﬁ“‘&H? Fostes i Mies (i7oh sysh as gpl, 1T and

IEg%%‘m?lhc ﬁtés %frﬁ%%‘%ﬂ Qlffaotlrtf Zﬂ)&( gir{g?g&srk&nméA SH¥PB Surface

antig&yr a Eemwme izereqdp . h,epatrt[sl Adimg (HEA W) lsdpatitis Coarus ‘and hepatitis E

vqlgtﬁd?rs oIy é)%%r vgpﬂ%t]lnjodglétqgrsg?}hfggs‘%gr}l%%vdq%gqa% n?or?z%oy'néytial virus

(RIS3TRLdPas kBN EBRbRINSRR deriV iy tHeRD ), pafiifRichza virus, measles virus,
Pneunocystis spp., including P. Carinii ; Tri chononas

mypps Virps bhmdn pgpﬂ]tomea{giusﬁﬂ( vV @ajﬁx@mglpdﬁhV@mj 16, 18), flaviviruses

I PRI BB e ¥ty SO SR W, spancs
ErfeBphalitis Mitudflomig flGenza eru® (WES18 livasr HﬁSthté@Eﬂrdsﬂspﬁﬂhﬂuenza virus,
Pat ent Publication No. WO 02/083214, entitl ed "Vaccine
growniiy 8888 SMPEH celisher whelp fl EORPIRAT OToPurififdcs recpmbinant proteins
C t b
OGRS by HEBE EONTBASL LY SETARNE oAy e o
batcterialpathageas suchas INae,lssém SPX mth(bngTN &idﬁhei’l@m&lﬁ nﬂébingitidis (for

Ra3 Th38-1, Erd_ 14, DPV mi.TC2 dhTCC... .
cXBRBIe: RS PoVSas B s P cOnMELES MiEfafu Gansleiypinding proteins,

1aRb RSh %&&f?gﬁlh@@lﬁ) theEged) V‘@ef\)fo%%ueé eR? lexhiPle M proteins or

preferably ree pol ypepti des ‘of bercul osis are
frégmemits thereof, £ 32a prptgase rlipotsichoidPacd 9 $.cagalagBae Bs mutansud educreyi;
VIR MG, TN CUIRY A —
exktﬁ%id"ﬂ- gﬁand To¥ ol doMr Mk ght Maﬁésn@r&ﬁfiﬁﬁﬁﬂls?ﬂlidrﬂﬁéﬁa $p. including
i a

i nclude for exanple the Hi ecul ar
B vn@rgmls Ffost exiamp] ermmctmmwglsmartaxmu@rawwtlmﬂwmé filamenteous

heglr %lg%nﬁlzl (gir ! @Zug F’)r/ %ﬁ%%{f?@bﬁ%%ggggl %lrag)\éﬁﬁgsllsn (li,l d]?.%%n%ﬁlseptlca,
Mycobacterlum 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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S. pneunoni ae (for exanpl e capsul ar pol ysacchari des
and conj ugates thereof, PsaA, PspA streptolysin,
WO et130i187e3 bi ndi ng proteins) and the protei n anPCT®82004/026109
Pneunol ysi n (Bi ochem Bi ophys Acta, 1989, 67, 1007 ;
Rubins et al., Mcrobial Pathogenesis, 25,337-342),
toamlikmtcam od ée@vatifvbsadled@rﬂ v Mibne spp.heckding @& lebolera (for example

IJT%:I (Frred gact r| a BCI es ro rls ant%gens .d S.
S PR R ARTYA0YCL e B PrgPHICIUdina R rPgRel, p%vsgnteﬂae

fléxnehiB Yerdinia s@ﬁalﬂ@iuﬁm@RP @iicto Elitick gk R%arh raer)% prdiéifl), Y. pestis,
typeabl e H influenzae, for exanple OW2

Ynmsamr@ﬁrqu@sghtcmé@baﬁ@r P8, lmdudlpg SEejgiwn Heg example toxins,
r [V
acihe? ﬁ? Ig(i ?%\’%SImh %{Hj g@p§ﬁvm§rﬁglgan%ﬂ§o (ﬂg onq h1,t g Haratyphl S.

cHoMﬁéSQfs, SDeritenitadib VElSteﬁﬁ sppp adolidifg B. ﬁwnfoaﬁegarekl HeNcobacter spp,
are well known in the art and include, inter alia,

inpludige Hppyep (Bregyempiurease, caidlasy rarwlping ggcg;@ml’mﬁlemonas spp,
t .
ol OF"8, Rl Spalditol IHFIUAARIRTS! 3B, N g

Emtetdcsccuk Bp}a, fnuhltih'@'E efiabaadis @rihecimmecmnuimm spp., including C. tetani
formul ati on of the dna%entlon co ses

D2t )
(fore el iRARuE 49%1R ad deBvBE there t‘m t@i example Botulinum

todl R l%n’l/de Hb‘n@jtlvé Ltﬁ@t%é‘ﬂ Ces dllﬂf %H@ Qfo@ bé%\éﬁplet Bl%stgﬁi/dn‘f' Q0ARE A or B and
nmet hod can al so used dr awi ng a su bst ance

derivetives tbattepﬁ ritBaC@MUSrm}m,tlmluﬂﬂggeB | amftghcipf(fo exapleabatelinum toxin

the et s.0of substances that be
o BHEE WERD, PSR Py SRR (ol (o exampie
diphthikfia @sxiplangd I’ﬂisnvl'tﬁl&svwhéﬂ&df)a,%oﬁﬂllﬂﬁ %ﬁﬂcﬂﬁ:h&ﬁxﬁg @%r@@orfen (for
analyzed for anaIytes | ucose, drugs and the

wmﬁembﬁB fB tgaémb:(@gémmplﬁm Qsiac DbpA, DbpB),
dgﬁgﬁl g&dﬁx

f cl ag
1E SRR S Duhs THIRT B kSt 6P prample Ospa,
Osp:(slmbpmemlb@)d Baftfernsid ; ﬂEmrla:h&kspp ,ticlfidiag E. @qdi and the agent of the
ener and/ cti vat ed by gentl pr ess
Hpgep g?ﬁa%\?o #ﬁa@f%e %@é@}aﬁpeampﬁl Ingfe ‘EF%‘%FSI} n&alamydla Spp-,
mf:luﬁfn? é.t”FrQC}{o%Eﬁ‘é gﬁntetasm FRWIBRB, "HRBAR,-Bindlrg I?rof?:?rf‘sb(‘e(g'ﬂ?lgumonlae

emoves an adhesive cover (‘not shown) “and/ or
(fmeedhaale:hﬁ)Mprﬁpanartnmhhg cpfotelhe) fepsittacif Lepmsmla Spp including L.

acka |or to at s de crl bed a ove
i FERE R onBar Stny Prtitie T oBMER HoRSRE edoia S8 embrane
prof@iMse Tt Sdehf€818] 1. hyddGhdaetrag; bMeRRel ifyin fp@fasmssssﬂcﬂ @s Plasmodium

darra ed con‘gonents expiration dates(s), hazy or
SPPo 164 ucbhg Pt Belciprvgs ; Taxeplasna wpt, fincl ingTugendit (fer exaaple SAG,

‘gosé %ﬁ %%hgeeﬂragggef Cl'{ﬂﬂ'?%g ?héétglsfgéa, " alﬂg% .,el?lclugmgr}f microti;

Tiypandso@aapp.eindhdingdDsuziNGizedih 6pp., MsludapoGi agbliaNLeshmania spp.,
greater detail below, or an adm ni stered dose
mpwemgalt Rl Py Pnedmesyists sRpbriarlyding & Sarigii s Jaehpmenasapge including

.3g€ﬁgalﬁat8chi§o§$mh %%g 4 1%859119& ghfﬁaﬁiﬂﬁmf a&ed \ge? ﬁg)m Rgast such as

housi ng an curate”to within +/ - Y% 0
Chamalidd epp.dastuding C. albicans; Cryptococcus spp., including C. neoformans, as

described in PCT Patent Publication No. WO 02/083214, entitled “Vaccine Delivery

g

I

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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[0237] The next step is the positioning and
application of the device to the user's skin surface.
wobindseiszopat ch, the user firmy presses the dePCTAISONMD026109
the skin. The device includes a bottom surface having
an adhesive | ayer to secure the device to the skin of
hTQE! . uPesteind Hos Mhotubemulesis fzmoeim:mde bfesibh girotens mnduvaeiints thereof

or shaped in U|tabl on | udes
Wik, SO O By ARLY BFE P PR dtioh M Rt Mqelicars Fisad into a larger
pré@UETREREd PisidR RBBPIRG2- I%IH9ORa353 3 84- ﬂP'Viwge DPV-MTI-MSL,
peel s back the adhesive covering such as a

ErdeEPVFMTﬁ-héSIamﬂé@(E?v e‘irdﬁhEPEH&dTé%ws,l PBVMaT- aMlSésmT@Cz ThHO-
Dp YL L e Moy ol Criand it nTROE sof FaiiPle, the High

MslebilaP WleiBhte Pfotdif SHWMF; mmmeranadﬂﬂﬁmw mefifbritt Bbteins (Pmps).
above, once properly positioned device is

Praferried @@@twﬁwasmn@ﬁ mnmswm@m(denéed fos Stemtpepccys sppy including

S BRI BopHahy VL2660, Bl AR PO O R, P

Stlﬁpﬂbl)ﬁgl aihbﬁm-h@diﬂg potdiigSamdagri poteit hﬁngéxemnbhxﬁolfyslhn(&ochem
he reservoir 7pl‘ essur i zi ng t he reservoir.
S

Blseliws\/éﬁﬁaoﬁ%ﬂt eH1007; o Rubmsedt 3l M@r@a%lel’%th%geasw e%ﬁ 337-342), and
&Q{Htl%@qhé‘%@f othe \?g At & bacdte 8l k& ines! 'CB ghh’e antigens

Mt he actlvatlon step also serves to open one or
deviabd/ ﬁoasHeﬂbd)plelss opp.f imludlr]@lﬂhmﬂasnzawma Be(dHﬂoB,ofoe example PRP

anlGORRpHET ke Dl et SRR L bzl TR oftgpiie Nigo. Hieh molecular
waﬁmeédhtemh@ BAE, 9561@1@1!15%& IgRpedtéiR e, ﬁhpﬁ&bhﬂfddddﬁﬁbnn derived
ability to achieve each step in a single push

peabdéfsmr mmmlet ¢Qma{alr19ntsamdtlmm pritejns theeepdt @tives of Hepatitis B
Slg a?tc?] al%es nta.rr]ee wuﬁ own in G mtc},l]lfdle u1|nger aﬁWregf alirﬁg? S antigens.

rse Irely w e reservoir

m[&%%fea@aeaspedumatvaehmé Iﬁ@rmﬁaefont yﬂatmalhwmioaa&eﬁprtshse the HIV-1
device in position, or wears the device, for sone
angigen, 5Ep 130, espaeiallys phen gxpressedninnGHOs calls. dpefvrthen gbodiment, the

va@&ﬂé? rhiQfatiBh 5P h%tlﬁv%ﬁgh %&Biﬁa&fs tg?i‘? g@ﬁ&bﬁﬁb&%%ﬁ%é

hen renmoves an I'sca evice wth no
damage to the underlying tissue. However, upon
[Oizalﬂnlni aidétionao tlacdeldent off substamealli,sted rabow tmpdevicaindipethod can

ture can esSCr | in reater det a
Al35e PSS R NEPHRIE Sxeatendam aPdegalt My b o level of a
suﬁ&ﬁﬁc‘éaﬁl' 98 pafibf. SEi‘(zﬁﬁlMesf 6%&{53@&1&50%%/ @hn H8mbMtored or withdrawn
configured to notdepl oy the button and button slide

in¢glude hl@pd,bet@nstlpahﬂ@d cmpéasnﬁeT pawiithdrawnesabistances gore thga de analyzed
nt| - U depl oynment. [0240] To
fbg ﬁigﬂﬁg§%§n¥%g?é Gi%%mdental needl e sti cks,

i ntentional re-use of the device, and to shield

[waﬁjslékib aabsligents dflthe siebeht ieedtion dadceibyd ﬁ’w}wﬂewbctyamclude a
provi ded and activated automatically i mredjate
pu@laréwfw@r(wawslbbutmé Qe BhereIghe ffpcasanbegerioned ald affixed to o

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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In a first version of a safety feature enbodi nent
described in greater detail below, a flexible safety
woneisines7osan be provi ded which provides in par PCTAIS2004/026109
adhesi ve covered, flat surface portion that is in
contact with the patient's skin. The nenber, once
usecthe aiserdban iogcehadath ingpesd ghet deyrceldy ensvse e entiseiddsgoras delivered. In

Once th evice is renoved fr the.skin surface,.the -~ .
gtiga s OEGE Con e AR e e Ao S s ater detait
belb e, @ edheisterdded R¥ iRficiest BatainplBRIvaSKtihS of Hedddable gauge area

| ocked into place and prevents accidental 1njury or
thahyip aidlgrse 20 aftile puface atea pbdig|dskice Bpusing grdascusats tojvafyn +/- 10%

feature enbodi ment include a flexible
018@%‘?3‘?1‘?5%% e cap (i.e., of Fig. 1), which serves to
protect the patient needles and provide a sterile
[02a7]i Ehe ndhiastepeie dhe posifiordag) asd apdicatorppdtiecdevideeto the user’s skin

tient need|es duri devi ce mapuf acture, protect the,
suffacs IgKe gpare e @,Seraﬂ%l%?rswa@e e¥1ce PG 6?19 skigy ?Tﬁe.de‘gfe includes

a BH6nPQUrBlke REVIRE ah QKRR A er to/BuRERIN& &R tRALR S the user. This
attached via a press fit ‘wth the patient needle

bottermi fusfade cfd bd 1lat, lconteatids oo shaped titheny ewifablavfaskien, and includes an

dvant a descr,i.hed ove, ..anot her advant age, of . t he, .
DS e SR ST R e RIS bR EuGRY PRGBS Brigr to use,
th®isdFfeelsdask e hdheSiob fcoPstinl bRt SUDHERH LIRS tHel adBesivé thereby

reservoi r subassenbly and a body subassenbly) that

exppsinghe gdhesteeciop placementjagginstithe skilych subassenbly is

sel f contained and stable, and provides the ability to .
r a . .
9P 0 0,35 A6 e BEPIFET e LGRS s and prs
to oénstufee propse radladsian. Whs Inetedr ehoan} ionce phepedynpasitésdy the device is
hand| | ng.of the remainj .onponents, Additionally, i
sl by Signe bigh _Qd’dilw B Dommsrsines iish g dfaop housing
@ %P‘ 80 QPFi:gy 12 Qﬁfsva‘ﬂi(/atfb%:lrtm%agé MhdBekeild Rt MoSthg it to press

e reservoir subassenbly contains no unnecessary

agpast thedleditde filmrafsthe rgsetvoim geessurizing tharrtsecvar. | dhe dctivation step

o] % e BinCho SRR SR g RARE Ry, o
actifafbnestdpaddd seret8pd ey@roméWrinide Valvk ast@mblied Hi€fluid paths as described
reservoir. Specifically, no springs are included in

abpwe ¢stablipling ra Suidh serapiynigatignl pathpbaveen ha Fsevkinad dfe patient
negﬁll\é@nh]esq%rﬁﬁ&{n? geﬁeﬁt ?@%fchde%lioﬁ%léﬂtligéé?ﬁfed ’/é\ﬁo@eoﬁlgﬂdes the ability to
m ni'mal” extraneous conponents I'n the reservoir
achig¢hassshrstdpyin asthgtepysaraciion. eAddiaonal BN ancdhdrsighifidadt Benefit includes
necessary conponents, such as the reservoir and |id. )
thaygsegahg congugay fluidgamnmppnisation paghgormpaised gntigely aathin the reservoir
sy drop-in assenbly steps. Additionally, the
rese?voi r can be | ocated on top of the device, which
canal | ow full and unobscured view of the drug
[0239r Onéer attivatedgtheauser dyipalhe leavesotheodmite, inapbotwmr wears the
vi ew.of the r.e?er voi r C(é_pt ents to the user

t
deiicfiy IR SPIECRETIOR BA8RC. S i, MBCmITBHes, eseuehsoN dpurs for complete
deBv&ryidtesk dévide@dnbhey en®HRARERSVes QAR AdCARB IS 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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can be provi ded having additional functions and
features to better achieve the desired results.
wo3psmigiosal | y, the use of inproved naterial s, Peaivgeooanzbi09
Bel levill e spring constructions, safeties and
packagi ng nmet hods and materials, as described in
deglogaf te baebaiahd bett@iglide s het leenpushed and the patient needles extended,
exenpl ary enbodi nents to achieve the desired results.
prﬁ%fptle&awpwss sajely 4o Fig. 1, the push button 105
engages the push valve 120, initiating fl ow between
[02%0] Py RERSE liﬁédzv%ger{te&e %c\!&diéntal Skcared st‘id'k@ 'ﬁﬁ@ﬁtfo(ﬁhﬂ re-use of the
assenbly 140. The push/ pu val ve assenbly 120 of the
deerwb,omdnte ﬁhle&wmsq:dqndad@s alqcmng anedle gefebumeahansst ¢andte provided
en t reserv 150_and ti.ent needl.e
et YA Ry R nhgreRRal SinB Beriet e pip surface.
Inpeufﬂi‘stbdzgr§1@1m o¥Qb sﬁs@ feafird) @nbOfiRiens @dscRfbed i groatBeletdfl below, a
nproved val ve assenblies as described in greater

ﬂqzézlamtfewem@%bel[ @p4g) praxidsé gich profidgs in part,tany asihgHve govered, flat
f
su%c% 191?/ ﬁ'Qt \é\?}é\é?rgggtiggjgtlhx a%%gs%glﬂaﬁﬂg%gﬁltbexo OE%Tleased is held

mvpotinuoﬁ ey tlhe wRinngurfaz0.3 Oneefthelidedvice mmamncmﬁl fﬂﬁn\/thé kihhsarface, the
reservoi r. (not shaown) via 3§h 1202. Fig

n
m?mbfasw%ﬁdé tg %@P?ltl%lsb’éldi% A a@@cme%# & é@sdextended safety

m&ﬁﬁér it @en 188&d i@ p1&4 dnhlpyéslefléta%éld@nt%jhry Ak ¥€pokelloitf patient
a closed position. [0244] Conventi onal

neadlse niftillesthty persmint \of i ansAfetsl efeatuys asquhmmhbeiudsl d flakible patient

neGRERAE R LOGPC Bt P RAGRETR mflechiia e BTRARES and Brovide o
stér6 IbdHRS. aATHRY ﬁé‘édl'@'ca;?'%dn sedtad mefdl eleypacnh 'n@ecﬂé'bedunng device
rubber stopper to prevent any fluid escaping the

maraantyre; protepsthe iserpripsttp asqrand @rovide e pigaybobasrier at any point prior
to rlerrslgva‘?c%ge H@edbe d a?g 8{3 g{?f?c ﬁd %1 9 ﬁggs fkp(mfh t%g?)htt c%ghge%n ¢ manifold.

ah opening 1s cf e pr end 0

pl astic nenber whi ch allows fluid communi cation from
[024 |r Ixs#iditivnr to thioperiemancdinivamagendeseritiedrabgue, laiotder advantage of

separat e rubber plug or stopper, in which the proximal

the cenbodiments descsibed 3beMeds the ability dg. mplee A%e qrnmpregglstmct self-
coﬁt‘lalﬁelarng&Qm@ghes\(% %’ﬁ r&ERHs ewsccmﬂ-lg%d al&)gg gl?]‘ags 1408) that allow

are shown erein e valve ody 1206, 130
fonpssemblysflexuiplied Béichasubedsamblyms self Thatainat \aed stabte, wad pevides the
tibs 1207, 1307 and 1407, are truct ed, art f )
2T ofoa SRR 0 EHEAFT bRl B deraing: cGborents, allowing
sepBRRIAlifg Mﬁﬁ{)ed@kﬁ Gf PHe ﬁ@é’vo& lwidle 6&3461@11}1% ’fhé}unr@:essary handling
and

Addi tional ly, the valves of g have a
of| the, efanalmawmnemts s dfdflitionalfy, @Jlé ragy @¥ftthe Additioris components be

d1sc%9de§ ﬁile %‘é’gt Les Jvilg(ﬁﬁt%gtal 29 vk nglglh%d dAPs%t Ele Cfé%ﬁ?\goga§ubassembly

openi hg possSi om hg
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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[0246] Specifically, in each of Figs. 61 through 63,

an openi ng 1202, 1302, and 1402 is provided in fluid
wooesaisiosat i on with the reservoir (not shown) PCATs2e@Nd6109

openi ng 1204, 1304, and 1404 is provided in fluid

0 i cat wth the i ent needle manifold (not
a@‘ﬁmﬁ %mp U ViEWo %‘31‘12% TESEBOH, thamhlw,@@ns(namé lcgmponent,
afl6 Wil &i&) O8@E rdserOR&dnRAR tB? glsv ] e %J{EGHQP ers,

ri bs 1207, 1307 and 1407, 1206, 1306

and 1406, respectively, nove to prOV|de a f|UId

[02321 Hinyanuneher edithe b@mmntsqpremdn@m 1120sboan daxéﬁ'lﬁlfhry embodiments
ectivel

nd
R R T T

res0itd. ac Bpédifcallpe Nhe1Osse  SPEIprdved! hﬁté}&@snlm§ ]%94,]3 1
1304, ~and 1404 in such a rraﬁrrmer a5 10 Al low the Ceiteville spring

C%@H?tﬁﬁ“ssag’d’ﬁé anq packagingmethodsandgnateriataras eilesca(gipad mis preater detail

R T NE T A
Foradxampleybaaningrtd Fig Q0the b3l butestol (b4 @akss the ﬂt)/s'hGUaR& 1@0 initiating

sufficient clearance, between the sealing nenbers

3% Preossad e geva REFSTHIZed geseryris 120 @ad thammnifald aswnblynmo The
p@&hiR@rvaie a‘aﬁh‘?ﬁbl? 126 |o@§%dexﬂﬁddYﬁetﬁ%§b\§vh %]th quF %Xﬁsg;%{:tgd to restrict

the ribs 1307 are suffrcien
ﬂ@WchedN@@rthgmsewotrhl iofmlddpe pangs ntadld nwtmeibld hﬁ) udtivgish&d into an
ill further

ot IREDiona B e Butdh 71t P inbe EomRSal g of dmproved

va’iV@aS@ﬁﬂMidﬂQﬁi deytribb®invataer ke Bdods described in
greater detail below [0247] The val ve assenbly shown

in Figs. 64 through 68, further acconplishes the
[ | e‘&s shewm infFigo@! fhreughibd an lmmo‘@éamiwga,ssdmlgy 1200 can consist

Of%e tricti odr11‘lfH fﬁdlsﬁﬁr?l %%té’dgg%? p?ﬂélg\}glog gﬁ‘&é’%’ﬂ%’l’i‘@ 1203 in fluid

cohffgnieatioaiwith theaewovgio (10 sown)hiig Patho@eb h%%sf 81 'ih@ 63 illustrate a

ui. d v Ive em The first component is the val ve
Rl B0 30 TR Rtesetimesiianoimd TbrdoHusttetdss puse valve 1500 in

cl@géhlpegiﬁbﬁ:al body openi ng 1504 that the val ve plunger
rod 1502 is housed within. The entire fluid valve

Oﬁe/stemls i ncorporated into a fluid reservoir such as
4Ad1t Comventientl f ealven @lsmrrbglesj rtypisally ihélgde ch plustic Wnbibér slidably

[ evi.ce 100 0248] The val ve
en%@%’& ‘Rifggﬁas ﬁef HPRREL M0 §f‘)‘5{ %Olﬂwamﬁﬁfgoabwt dhe gesevaireand wherein
thaptsiin eletbes @me@w nahdndli |
p Séct |en% f |1 ns, Ijrlilwgs 15r(l)6 S?rt]? sie%g%el}pﬁyé@ggt:ht%llj\l}te‘?er stopper to

Pf%\‘sen any fa seé‘éqmgnthmrg@rvm A% tmlmastlssmembﬁrnm engaged amd displaced

bs 1506
WA AR a0 P BT, e RS BHPS o6 pEiamah end ofthe
plashic Irgerhee velhish allows Hfhuid 56&nﬁmidaﬁoﬁ Fropi N dseof! Oﬁbaflever such

ess into the fluid path 1510. Both sets of rib
assfgg’é 13, FRAUS o siparale FitbenPiig o stepreal int which the pr0x1mal end of the

pkgﬁ@ﬁ%ﬁﬁkpgsg&gﬂd | oss frominside the reservoir over
| ong

[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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periods of tinme as well as preventing contam nation of
the drug fromoutside the reservoir over the sane
wopessas7oef time. [0249] I n use, the val ve pl urgenuse@d/026109
1502 will eventually be pushed into an activated state
by .the novenent of the push button (not shown) and the
aﬁcﬁﬁé?? &ivgn gpnipsting thssfluigopttasecaps oweainantid4t and 1304 and possibly
bé}:%ﬁﬁﬁrphéxﬁ% ew rol es. Wen pushed in, the proximl set
of ri wi || be advanced into an enlarged cavity
1512 in fluid communi cation with the reservoir which
[ngfﬁ] SQeo:iﬁealkyr ugedch off [Figy. bt dirobgte6s, emespenini, 1202513020 8nd 1402 is
RrO i, mal bs 1506 and into the valve fluid path 1510.
PIRYIGER &0 Qaﬁecoelaww%twe Wity the| ressEyolp fnof syvms g sepord ppening 1204,

130311 Wh® 13060 RYsied i ﬂuﬁ%rﬁrﬂﬁléa‘?ﬁﬂt\hﬂ{‘ th% npa'ﬁ@r?t rfe'eﬁl%tmanifold (not

8 thenselves translate into a posit such
hoﬁéls} disrtbe valvadody ui2@p, {1366 Stride14|Oéstmvekslfrqm tahrl@sed o bbé’n position,

b Rl DR 357 Bl B P86 a 16

dies, (oot ts el [ma%mﬁ i
regﬁ? thz sj de hmml%h t he di stlghﬁﬁbgét{aﬂg?gtﬁe% walhgs 1202 and

12045 1 30%03mdr [ pedh 1402 anch] 44, prspestively. sdeweven, xb sealing members
ar%gl%z fail&'\!véjriq gér) Eé %aér% t}e{% Cg%ﬁlﬁ%sl Q?e%lﬁgallgpééegtn%ﬁ Sllggg,lgigg and 1404 in
such ealmelhneesas toviatoeltie openihig’siedganotsl £bt B ah @BtasivEOn@i®H hainst the

aﬁ B(ﬁiys 1?% C}S@gf UIJerga(g qurgq\%ggl}g %M%Y@?ﬁ%g??%& l(il%g This is
prédn¥e®l ROEYchoPADE Rehbbalderk N 20h) ‘fﬁ%d ‘ dVid e%glplﬂﬁkﬁgfngré) Qufficient

1502 travels as shown in Figs. roug
cl@agg@pé)gtvmdyh@mhnglglewezk 1267 M 209 andd 407 aﬁditherdpbﬁmg5®ﬂ)4 1304
3838 S5 S0t S 88 Rl Bl e 60 e 2
aré BiifPieiERt1P placdd@d avdid cbﬁ‘tﬁctr\hﬂ@ﬁ tmnﬁfgs tl'@@4 Whﬁﬁ gfl?é;] \Sﬁlgéej is closed,

1502 typically will relax over tine wt
opgnedhedrein betwepe cSfill fanthes aimpyerementsodyd @lpsmptlgnﬂﬁﬂéthese sealing

' f. {
e 12 ofo GO BERU Wahen AT B gelplel ot
radi al pressure on the body mhen finally noved into an

[02d4T Pes valverassdniilp khowhen Fige 64 shraligh i68S filrfR REémplishes the
crobi al _ingress barriers as shown by arrow

coﬁlpﬁ I n‘%?‘iff ¥ Pressuee fluid sealings Agharesseeesiuid sealing, and anti-microbial
1n§€§snﬂe§t§1'c§&? a"l‘lnﬁil $d€pa mli‘ﬁ% Wi exﬁl{)écidnexfltbfﬁ)%%%gaﬂs two components,

conpl etely. However en the dis
whlqc}ameﬁleeéorfroa\&hmﬂ valge slistom. The Firgf. coioaat it hiké Kalve plunger rod

ST 5H S AT b S BB 5 e
plunfggf 85 1 50 15| IRjused Bethfl. Sitndl enfidnaid Hlpcs dykg%g 1§‘Er$ﬁﬁ)orat?d into a

required to performoptinmally as a
fluidheeserveir guch pomight bg used, for hokdiem dmgsem 'hqwldefnrm Ivaithéd the infusion

de&'fhigyod\gfllhg fe | ess effective to acconplish this task
en open”-it they are traveling

[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 ment

shown in Figs. 65 through 68, aconically tapered body
woapeniisy31504 is further provided with the as®emlsgo04/026109

1500, therefore as the distal ribs 1508 nove forward

fromthe initial state to the activated state, they
arapérforieng’ cratigal daskenn pwentdlgeﬂtlld lobee fromdinsidd thesésdwyoir over long

pefipdt TP Pl o Pre aiter it ERion SRR St BERiefigr e reservoi

ovElakshep&idd of tindki Ng a set” duri ng the period when
the val ve 1500 was cl osed. [0252] The advant age of

having a conically tapered body openi n? 1504 is that )
[02689) daanpl ths H@évemlpng%lred d&4? il eysetuplly,bg puplgg into an activated
sta?éa‘))g Fﬁe 1¥8\§en¥\én'i %f ‘&QJ éusp b%llttgg Sﬁﬁmbaﬁﬂ am Pl fu;{é’tH)'ng %If the ribs 1506
valves usein's ens s I'S I'ncorporate
ané1868 ot to s&dimplich npw utgles.i Whew push@d til,(the prdximal set of ribs 1506
w1f1I un%?/ﬁlg:reggﬁtfggqnngﬂef f%%%%%gﬁtysfﬁn% 15 111%2 lgcﬁalh %%:gﬁgr? ult ttlhg Sreservmr

W &%Iltg 'tl?esdru%l't@hoévsfrorh e R&reoTh (f)qbtqﬁ@ roznﬁégghﬂtsﬂl 365 Q8d into the

seal Ug IS e I Mmna ,
valval fhed platm §&i0. rfbdthimeLde the dtmilipset of dibsf15Q8rargibgt nature also

pufdgh gt 4b¢ ISR 6 URG W TR PR dBRe I FRSS PGl guch tha
thef2direat fHeefldi FroRirBRdics@nbis, thfoulh 35e vA9e @M Path 1510 out a side hole

acconpl i shes all the required tasks with fewer parts,
15i4, a@fl Wownttke Enaj fluid path(nat skawm)4 thepatiguiencedles (ot savn).

overall part counts, and provides for sinplified

[0536“ o@§ g#g/ | Q.2 Ct?ﬁ& S0Pl sﬁ’c[eoﬁ:cﬁ? §8%4, thd ARt sglgf glasz 1508 must

constru such e pl unger 1
notvofugttion asaf leigh peesmae deaﬂ o6 emnreeihaﬁmdmmrrqmltly@xns thm dppropriate side

ne/ two shqt nold proces n Fi gs 9 t hrough
h0%4151f*rfame@§wn@9°ap? D2t atal by féﬁdh%f’%}\éetsh‘g}’g%fﬁ%y the filid would
'IE‘ﬁff’b?(! ex‘?sﬁ?@thisz;s SORRESUT) £BiRRdAhE Vhioe TERZRBIy %In ﬁlnﬁer incorporate
val ve

1502 and creates "a rigi d structure, an I ncl udes
a shghtintaperge dylindsical VéVﬂjchE'Z)bemag 604 in§Rizh the Vadvesplunger rod 1502
port a .n S f.ins i duced di ter. .
e RS 59 gt 69 ieBEES aPhin B s Sof PPGnpAIN Patits e distl
nbrmogr%ida fBfth MI\Ed @éaxmafe 'f‘ﬂﬂke@ g4 Wheh af A inkiHIR dlosed state

a nunber of £YOXI mal fins. shows a perspective

as ghewn of Figheb chreugheib eThaisszmhe Fby 150800 fsthe mbingersiodel 502 typically
wi ﬁl A %]:/erttpnele it i {ﬂ% §&Pt %émgter afp ﬂle ndllcgégglg\/\%o% opening 1504

sssectl ohal

w}&)ﬁaﬂm absedepﬁ&awnnemﬁereﬁ)fw o®8l ding etHe ehibs 11308 evitl 1d&e2donhasbility to
a di aneter of approximtely 0.288 inches and a

exethp dryied Jadinl RIBITHEHATHE ép@y whemhingllygReved imqeanipay pasivon.
has a di aneter of approximtely 0.099 inches and a

5SS yBERSA TRy ) 2 M RO L hown
armdivaeineFigo67apps ceduced eddyalOprésOre rsc;bmmmtbdie and dmgvélvefwill still

d? Fo)lr] %)cgrlnn?etteﬂl. gwgv%g’w Qlcl:t %Sdlstal 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 nal
end 1524 has a dianeter of approxinmately 0.10 inches
woanes/@stdi ckness of 0.01 inches and havi ng a 28THEpe®d6109
end extending axially therefrom[0254] In a second
shot nold process shown in Figs. 72, 73 and 74, an
conicalsy apered body npdniingl 53 is §ur|d‘re®‘p'rcdzda¢bdoviﬂl therassendyle 1500, therefore

s B LT it JPrtaRS T PRAT G0 S AT they wil be

“rd b&ssu?ée@hgvl‘@ t8 Bk dr%dldeQV\{ng’lfdetch@rn@t\élerp‘i'Wﬂ’&ﬂb Ofh€ conical tapered
1520, and Fig. 74 shows a cross-secti onal Vi ew

opeting né%\nﬂgxd’rme d@dalddrseli%maerth%wgrk Eﬁie,ctlgewggmﬂgiss of “taking a
er e 0 I NCl udes I sta
sl i oot 1 (G VRPLAYOREHS @i ng' 1 1552, whi oh

provide a surface which can create a seal within the

[02812] eTip advanthge GoR hatifg theskicfIloipdasd Bydya opefag at®4 is that it
plu In doing so, the valve elimnates the need for a
sccfﬂgrsa@%nwlm%@ seabing g flwd dlope pbiestives with oply apingle molded part.

BUSTPATEY IR T, L 10 TS e APk .

cohjlnnc:tkme&atlﬂfa phmgexx iroxhtte| yffét Oth6 sanch@salingheharacteristics that the

N M T T —
Flgmhea'ﬁlda@si thg\%%l]go%lﬁg it 2nRheReend BXLERAI flEhRX 8l Imoz used is

herefrom ] e i nproved val ve plunger tTod and
coupaisédngl & gigyhipyrtmme of menmbes dandex h@ﬁtﬂrmepn@ldl agedbstrybedhio greater

aofIROE R e Brenisfi Blese i ind 7 Pinb e sbofbedy BE RS 9 and 72

acGorhlisBéd A1Dthé abgired 2abks WathFeRw sletsf &t ekibroOsTERIMc &R cb&¥avings due
for an infusion device. Fig. 75 is a side view of a

to redused wyeralineg, coamnts, rnd propgdession siempified smenufentaning, prdyassembly
%ss@smt ating valve in a pre-use and in-use position.
e val ve 1535 can have a sinple valving alignnent
feature between paths 1536 and 1537, to permt fluid
[0283JLOnemicthod of rcomtawtneg sucha valyeplungdraed )1 50D t(ﬁelim'mdteethe need
1538 when the, valve |s rotated as indic ted b
forpan edpstomerpiug kretith &PRE/MRSIPAMPAL] BIGESS; .9 through 74.

Inﬁ%% 0,170 drd9A azléld FSyahgiedOmeiibb1 $Hosk 'cﬂﬁsttrut:fehlas a core member

ect’ion and’ cl 0sed pOSItIOhS or states. As shown in
of Hnegmlveﬂ?S(ermldugwtm rigidstmoture, andjinghides a emlarged [disted cad 1521, a

b R S RORP o SRR 1295 800 (LR 10«
prova@éll 88ardLfofat fRFN Eﬁitht gnd B enihinifly érﬂ&ige(ﬂ-ﬁx%ﬁlﬂf%d éhd 1524 to later

| ever arm 1548. Each tube includes a nunber
suppsshi Resberor! apxigihEng. Fig. pP showea pempeativp aiav phihe care member

ISgb OF; d76’ gﬁ(!)\;lé grh’ldea{?lgw t.lhgjc%gt %Hlbgr[o 35%(16%5]? I@g ?1 lrows a Cross-

in greater detarl
se@ﬁﬁlal wem,of dge homember B2, MAqaxemplafy ¢rhb@ii@ent)thelnthtged distal

enhq5t2lh%a§c’ ae %?a?lgetéruobfeapproxmately 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
WOreeR08m3r via a reservoir openi ng 1554 in t hecyasand/026109
tube 1544. This allows fluid conmunication between
~fill opening 1541 and the reservoir only. In an inject
[0R54 tlhon sedoodrshion nidld. prd@sbshowhenfliigs. Bhetd agd 74548 elastomer

ot 13-4 ESprovHe et Mecgore dpEnNE 4320 &1 4y fRRaveR 1. Fie. 72
sh&h@a p&8SdcHoL VRRESY tREoverrblded ch@méﬁB&nptzbun% 1D dfowsl dside view

a cl osed position shown in Fig. 79(c), al i openi ngs of
of at hvetrm@kgdr@re methbsed 57y andbldg. A showe ekasess- S[ec)t?zcsm] view of the
t he devic and the va vei
vty Frrg B Rers B fee 8s BN SR ir oy glymeer rod
indlidekidgstal /SRalingind | 38 1darRNpi@k Endl el Bin NGBE, WBRR plrdS\/l&GhQ surface
side of the second tube 1544 but is stopp ed by t
whighjeanetiepte g sqahavithin the yaltseonsue equal fo, |ﬂ$0596)§<i>"tlﬂ%by a separate

ph@ eIn”?o?@% goc' tﬂlé g %lgg gﬁmh oefvtés\c;tgrg qle{e r?? sé‘pafa% F.{"‘i)ﬂg ? v\g %% stopper in

vatvhelmﬁedimlmyohntMmetﬁj the cwferrhdsﬂded dise ﬂnu i&31 hacd .Sl@dneter of
fromthe fl uid pa h of . the second fube 1544, and.t

apPr@matgwn? P94¢ ng ‘Tc?oé‘Pill driBigkagss éﬁ@‘ioél%elﬁ’oo’r%? dmches The

ovéﬂ%lﬂlﬁe&oﬁﬁngﬁﬁﬁ B30V Rad Qedl%bﬁr ‘Hf ifpRotinBlely [00121581nches and a

When the device is activated, the | ever arm™54
thicloteas efd0.82uich¢sed hahimgredd| Itmreﬂ'c'ﬁm@ egtendingtahmlly khanefrom
This rotation turns the first tube 1542 inside the

tubeu 1554 in t efir.st t uhe .
102855 "Ehel HREotE e v g 288 afi opednt s P Sristidlpniy B fpechanism
prohbded By ltiemBodiehtd dfathé lpeatentTii@ention. dir k&V\ﬁloﬁ{e@ MupF&red valve
side hole 1552 in the second tube 1544 throu t he ) )
embpdiengnp| Ehel sufysipy dayicer |CFISt“SFuBer°F5% vatve 13 denprevide fluid

g t 1. i .
oyt i REGR AR, 0178 PRl i B aqFiGPa B nd i
76iifh ordskreedtivril devs st a rotafieg ‘B&ld@ll’h@b& ush afd lipuseygosttionstThe valve
tube 1542 is I ocat ed such that it opens t{hhe flui d at h )
1583 c3n hysr? smeleabamgaligpsest Eﬁévg € QRNEFR QA ﬁéS%%rﬁl 37, to permit
ﬂu'icr' CofdRRhlc8Hor %}rﬂa r%%%%% BRGRYRA) 18 dde@lct1 938 FherPHE valve is
1548 serves as t 1 d ath the rotating val ve
rotetcbcadumhmtedjbyearrmtA r e§uil raaotherf Toéating | val el emh;bdpmm 1540 is shown

B AR e O DS B Berd i b, e v

in PRSI 17 91.@01@1 Aoh ﬁle%ﬁﬁh%$al|ve chi fhchildle firkh@b&PY42 extending from arm
eltmnating the possibilities of the valve openin

158% o éottaﬁb ynfétemt i msesopd o | idpend brone ah¢ infusion needles 1546
attgc:jlgoa C}o [tR Tg'ee lfSJliJ 'bg ag %tv r7§rrr§i l\gﬁéwﬁ]a(%q 1necludes a number of

ment Sl SHBwn > T
openifigd ifdri glébnaieelt e Guedde ianfil Pevdn, Qlablb§edo)$oshmrﬁgﬁﬂti1mgnjection
the actions of op enln% the valve and inserting the
popitiap) a8 described phgealghdetaibbslow: and part. Additionally,
t he tubes 542 and 544

[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)
woaoeanistee out si de of the first tube 1542 whi clrcalisgea/026109
with the hole 1552 on the second tube 1544. The fluid
path may al so be a groove (not shown) down the inside
op@ihing & 5366 QR stethd thhbd4 sulpi ch alcldes pokitibn tshewhaheFig. 79(c), all
1554 on the first tube 1542, The fluid path may
operinghelbatly si fiyst angl secagd dekes apnleckedown) in the i nner
wal | of the second tube 544 and the outer wall of the
t [ e
10257 Wk e e, i, bl Sha PO ARE W3 (B bR bGP EPLhown in
cr@seaedftd)nhl,lhewllﬁﬂ jin Rig ﬁ9,tt|he ﬂul[d‘lexttersahodghraslholé l]lbﬂ ﬁﬁtﬁé side of the

segq%:dngb Stal ona éﬁ?ea %é( tg%%lg?] ya l?fs !glljel_]_ ,ggrtu WiS/é{dgﬁ thls posmon the

ne&ﬁéé 2dePhre atttla@he\d%"tﬁe ?‘Yd?fiuﬁeslmeb}% l@JérQHhW%@%cﬁ:?*ever the fluid

/or grooves by integrating the novenent of
patheleVeen the ee¢dlesmngdithhinside of theviarstitube s dpsed Sranh éleffluxcii dath of the

Rdibd P gud Bler B! 1335 L S68HOND of Ay BB O g necdtes

1546 8b& e th@mlﬁ\éﬁdmeﬁ@érati ng val ve nechani sm between a
reservoir channel and a patient needle fluid path.

|$% 80 and illustrate the valve assenbly in a cl ose
[0258]

oWsan hssdavicsrs astogtsde theVlgysy armpl 588 s rq;@ed sd '#lﬁmhé needles

t t
15981 QRO PAS THRSEROE ohHER. %3, 081 1343 S AUSeiie un
sideshol®t #deid thmﬁltshmbemm:augm with the siehéle 1HSa1e thelsbnd tube 1544

aiying S g e eGR4 oo T Bun et tpe 154
thipER HRRAR 1P 135854 tﬂ@ﬂrsil b8 18685 A1 1R deaRe df Air thoko the fluid

rd flow [0262] Returning to Fig.
pamlnl thy idverargpit $48g daB80 tlneslea¢rsa@1m tocind d)@dthemeedies ﬁiAﬁ ote the user’s

BN TR I = RN N T

onleWBéNV Mk heed@i] 945 halheEfERl the sk Arth@desired dépth. const ant
force spring. As noted above, the constant force

ring 130 is used to store energy that when rel eased
B% pse g rgid lgesyi arm 194% servies aeshe Auidr payr thsi fotaging valve

rrﬂ%? dﬁélngﬁg&f oll.'f‘ 1r£ q ﬁ:&%yﬁuld%&e&?&g&v !eéfglvé H.gng'% erfe%c}les Also,

thetimirdg3&, the bpémng oi)thelvhlv@ne tinkdd dikeetlg evithethe @bsition of the needles in
luralit Bel lle spring f ers. In doi SO,
thd Hgn gibprcy e Flrnénaélag.t f‘gpqsgf‘? 1%65&%5%%91@8 OPFRIRE §5€% fggneedles are
pr ng%sﬁ’i@n&f‘ﬁtﬁé Ly 151 of the reservoir 150 or any
remai'ni ng device conponents during storage. [0263]

Wen the retention pin 135 is pulled free of the
[026/0] eThid fluid ppthi ang vaBang oﬁélefqrrr@énseubs shotn lsrfngsn g54hmough 79 are

PRUERBH 26T N5 Lol g By bl gl fpsng Y vatve and

1nslef]t1ﬂgytﬁb f¢d1ds ihfoBP esiné b&itn A fart eXdditisauyy BE @ibes 1942 and 1544
t he
need not be complete circles but may be just arcs of circles. The fluid path may be a groove

si

:!

(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

48



reservoir 150 and can be configured to preferably
create a pressure within the reservoir of from about 1
wot200808msi , and nore preferably from about 2 taTalseem/026109
25 psi, and nost preferably from about 15 to about 20
psi for intradermal delivery of the reservoir
attachet embgotaling oatehcort eo@aumbe r]"p'M;tvi/idn t}mrinhafr[ os figst tubge 1542 being

range of ou 0 icient. [ 0264
stafighty s tﬁ%{ﬁf}%@ o8 Tpub eareis gk do cisnseam “b6r1544 In
ea&?%na%%ﬁsfh%mal\}entf §'1s? Bnd bf akitifg Bgfes A&/ of léfcﬁ‘)tvlsé) By cflete%ratlng the

treatment. The [eville spring nechanism 130 i§ on
mavepest Qﬂth@nwiajmmgtlemwkthahm@éve— which oaerts theflow, pathhi ch

can be transl| ated to a near-constantpressure. As not ed

(0F8R1 3o st g arGe sp°F RBEHPRE R 1mi G RUAR 4 he’infusion

de¥ioé @sig Alsb Nie @Rl idlpa@edi fatitide vahanmt&anki bétee@P8Res@voir channel
created. To return to a non-deflected position, the

ang p pakions negstle flpidipeth. Figsy 80 and 3 Yiustate thervalverassrmalaly in pelosed and
| | § I [ |

opbf Dbl (PRb el "th T, $0. 1AL ARRE B othier 3537 §of'1358 are not

alighealt due torthg geationg! powitideos fh\zlahh615§9r | Axgthie irm 39495 Bgthtgd in the
a matter of renoving._the use the fingers

dirggtiqnyRf azEqwy é\nm%b%ﬁéﬁﬁ gwﬁm m?én%s 3?%(?} ITR9 éhgnpositionshown in Fig.

81f Licht4sONRdn {1R3Fhiem AddB1eRiafe sdabf, by A&id" Sy 'of)grgn%solp.w dnd 1558
the pin, even using a lever arm can be subStan [

be¢dmenaligmodrend dllows flapploved on the | ever arm between the
fingers and the pin, rennval becones nuch easi er.

10388] HestiriadB LT GHE PEVIRRA 2 Bhrieh Prfigime device

100 fforf agwﬁﬁ% an 28tntidllypeven] 06itktand forey € tha! fekckbéip talfstcélthe contents
ful crum 1568. Wien a force is applied to a distal end

frogy thepeserwje ﬂn%r&ihqls@se referred ¢ aonegnptanb fasee spsingn discraded above,

g5 L G Q0058 QOB 08 R LS Ml

depice) pt&xbdrizes titid resdrvqilﬁp)(sthé tige offusd. e Mg 1, ehe Bélrvilersprigg is held in
560, repovi n‘g t.he p kn 1564 as shown in Fig, 83.
a fleys slateaby arfp eetl%w disk,/hangie ompin gy thaf fs mﬁlflomé&t the center of a

£ | I i .
phg?liﬂ 3 F?’eél%g{‘lfg %gnlgﬁ;% F:’Yg (fbgh (%)n tﬁ’éﬁz:%{({lﬁea g@ﬁ‘lézpco) is prevented
froandtppkyuigjslteesa @i nhnjtﬁdm prInof dh¢ resehwomad S0 exreanypiremdibing device

and rrowlever pin (c) to provide rotational
coﬁnlp’f”i“? ‘qulgeg Y8%thd geonetry as shown in configuration

(a), allows a releasing force F ... to be applied
[026B]\Whén fHeGEiebtidrEinABE e pRRd ﬁ’@t (ﬁT th®Bell&8116 pring( B0, the fingers
top or bottom as shown in Fig. to rel ease the pin

of gxﬁ(sgxpng-pﬁ@r%@qggy amcb@éqrt @gyﬁ@pn thagfng hdw1iaf the reservoir 150. The
ed%egg{ flhg giezite{/glgs &E g lg{) soﬁ\%lcall ' eﬁy%uI 2 8 eI’ glrgﬁ‘?tﬁrence of the

per i rre
resevoir 150 andl caade cohfigyred td bl)eferﬂﬂy bpqatecaablleysum Wﬂhﬁﬁﬂhe B§servoir of
a push but ton. . The narrow_| ever_ geonetry as shown in
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 5 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
wotdoes/@sths | n regard to configuration (a) of FiPgT/82004/026109

application of the releasing force at an extrene edge

of the circular pin (a), as shown in the force diagram

pré2burkl As n@dd abRgUbiesmethodof RaGAL aﬂféilecﬂllie\éﬁnhgiéﬂb daflest the fingers
t hus | ower regw red force. [0267]. Two factors that can

of ithf sp@@ﬁ@edm & pipdhipygle the anlagges insige shanegreqfghe opening created.
Tohr%{l.@{iI ohta%ﬂg%]d 8881&%231]@?15% erS fm 35 HRTR }a¥?l' lestance that reduces

uri ng pplying the force
ther mbldaslantdm Balchay nbtl ssiplel \mmld Ble $)h0wnn Iphace thus holdmg the spring

cross sectignal views of Fig VWhen in

in gloaded Rfafen %ﬂpﬁﬁlﬂfspﬁlﬂ“?v&g\ﬁpé@gtlﬁ n Sgnlbléftat rgpfter of removing the
pnﬁ%ﬂxhﬁ@éaﬁ% g@xlétc;f Qﬁﬂ!@ﬂ&lﬂé s%d{'%' ihdhdeYa HERIFRAOTiEMhal load on

right ass e ranp applies"the force on
thet pig, pherfor_‘pﬁﬁdqmred tt> tpallitbe pm, gven 1BEHa tlever erm,\/@ntlieeswstantlal Ifa

«. 1564 from IeV|IIe spring 0. An er.vers
ey s SPREHEOB oS ROV RHT LA T0Arsr A e SR g becomes
mucheasiegui red pul | -out force, provides a split-ring

1574 on the outside of the pin 1564 as shown in a

gerspectlve viewin Figs. 88 and 89. The split-ring. )
[0267]) Inche dmpreyensatr smodinert hopavinclger B7.c3 Bstlewile spring 1560 is

I 84 f
sh&{rhch&lﬁgl goa r&‘g’forft ¥§p1|573t§¥r1 fh P!s %51 ver da!i-@gi J68€nd a fulerum

1568nfWheant foeredsigpplied tcal duaaimdtdf eheskeivext argﬁtﬁé&he meatchenary force is

By T ST 0 o o P BB s o
thd ﬁ?c&bﬁyﬁtﬁmgilm%@unﬁlh? ARl FMMABLIREHOPringf 1 5‘66 €removing

[ crum 1568 lative to he center |ine and hei ght
thmlntlﬁ@mshomanflgﬁé critical to the function. In
or der to maxi m ze the effi ciency, the ful cr um 1568

I itio cal
10288 oh RFRBAT shiSHeRuTRY al o P68 Rohsty o atleplitsiieh can use
thik BesiBptih@plelatestdpml il Fid. Fsa@a) 4(b), 2R€ 914 (cH%nd ifBlNdgB/ERcular pin (a),
anmount of rel easing force. PI acing the ful crum 1568

a rgad laer ping.ta0d 2 BHTRY (l9%se PET (@) He Ppevide BYapiama] fifting. The round
ge@t{]?té%& 85 119 'c%nﬁ%uci’g G ?%E Q{ ?]w? Htreiegglﬁg %{é l15 heF to be applied

orce regulred
ankerpiarouih8 @ik outerqreninseter afltieespary(d)ep onbottarm) éls%Swn in Fig. 85, to

closer to_the ce ine of the pin 1564 w || prow
relfﬂsssthimw %ﬁ‘@h%gweﬁ{ evsuge%sfyegsglq“ﬁbmr@ (g') allows a
relg'%ﬁt%ef E&QH'%%PR% étlﬁesut)ﬁ%fﬁfall@lrﬂ%ro@ef g{)m'}é&elt @fethQ Pﬂrt to release the

156 0269 order to assure rell operation in
pirs (Npasppidabiptpronidsd by pqmslalbh;ton Hideendmow teyer geometry as shown in

colfig iR alie™s b FORTRELbiedo HE FBPTRAMTD e siff GBS e o), rather
thdnl the QﬁdS Elfregﬁﬁ t&ebﬁfa%udos (@P6f Ig: 8@?{)1‘1&%@6&' &fésreregémg force at

and erefore, are er suited for

antehéstee a@gﬂ ¢fdh¢ pmartmlaﬁa)c@srﬁhowrlatth%f@rqecqlagrﬁrntqﬁsg 85, results in
a 1G5 e QRNGEPRURI N 1R BN GHEARLON (C) W IT work wi th

narrow, ¢l osely-spaced

[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
release 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 fulcrum 1568 only. If nore than one finger of the
WwOReba81Bl e spring 1560 is not spanned in SONPCTASREH/026109

the single finger in contact may defl ect independently

of the other fingers and slide along the pin 1564

to WetriBitihs sHAGG hitDthe hens Il 57U sigplie tHelfrcpion thiepiatlsy4 viahe lever arm
t he ot her flngers resulting in a spring rel ease

15¢@jtp geraove tlnz?mﬂl 1564 dromy the Reberdle sprmg I 26 r Amethsp, version of this
\ Vi L | .
imp e EboSHRA oY ol et FEMGEUHL oFnFRE' AR Mo provides &
sphteﬂnegawnlmc teniusdide dfthe rpibéfoabostevanih 4 perppatiee cfevw imeFigs 88
[leville spr 1560. The inproved Belleville spri|
an@l%@oTh% Sﬁliﬁﬁ'i‘tgaﬁ@ @?@8&%@@%@@ 24p AP £oFiGt of dction to allow
rer%‘nm 1% tHenplg'l?:@E"ﬁ%ﬁl thRlifdi 8L 31:3 te} o@@ﬂen ??m q|3§|4 Cc?lﬁ be compliant
urther i'nclude a spring follower
enbughl tor esltapsoitiie spitt gapt whlel itheepip kiﬂﬁstsarﬂnoarledi 3as ashown in Fig. 89,
descr i bed ab ve Wt ference to Figs. 55 through 60.
allpwn}gﬁb ﬁﬁ%‘?vd %%Prglﬁrlugﬁé HYAerent 1580 descri bed

bel ow, the Belleville spring includes a conventional

[02B88] g Aewlyf aiRchbale emBsdRledRd tHel pisitneind HefEht WhtHehfulcrum 1568,
covers the body 1581 and fills in the otherw se open

relgfp%ﬁ:@srh%@w@émetané height ofgthe pHgEYod, arggeificaliia thegmetgn. In order to
|

Sl S0t LR e FRERa) I BB ST v

induek feasuphapid disphabment fuoh akeataepint s4ediedrs ener letawltu gpring 1560,

but EEgAR S ARBETL BERR DI THE R LS rf:?r{af e ey 1565 farther from

Sy | | [
e TR 80 I GRACLERE i B ¥ s

releasigl farenteqib &0 os HosMevenam ¢s rerddvet the gy ﬂ 502, Likewisgeplacing the

B AR A Sensa T sodeile oL MG PR SERyB ey Pim dplacemant,
but 8&cPERONRrEledsimefdr@WelhifedSd the Teverate eRbve the pin 1564.
adm ni stering a desired pressure on a fluid filled

chanber when the Belleville spring is allowed to flex
[02691 Iniesdestia ptsere tghable Rperatign By somegpplicatioas faspecdal]yrthose having

veégl’?haﬁozfg}r%gl& t%%’qggg ‘T’Ipe S%Mﬂ {dﬁ?thbc‘yg%gg%rrgog sﬁélgﬁiat 81](3 fﬁg:qum spans

t he eS|gn 0 rs'a ri
mart deandnetdiehe fingdpeof the Brellevillprspringl €€ sifipucitivfie(a) and Kte) in Fig. 84
thch%n’oer and a flexible filmsjde of the chanber

94
E ars baBerotuies) for tﬂﬁ?sﬁé’@%‘fat‘f’ﬁ% thamgordiguraiign (c) T this regard.
Co?]@%ﬂtlgzﬂhjnlc% ﬁgﬁrht'ﬂ(%b I?é).aﬁllﬂ Qvdridt ﬁerﬁe Fl lof RS Q:llcﬁgg spaced

oug t I'e 'sprihg an
finghms, athidndnebe mmade tbemakillyasltrhplyf\mderpng ﬁafulcmmg 568 enly If more than

nb Bel | |1
ong S0t B BellEvilly SPMEHIalN s nob e SRR 5% Hagle finger in
cox‘itlﬁe'i’tﬁﬁa)f)(flc::ﬂe@ﬁnﬂé;ﬂz‘n@erﬁlyctfir tRd othBefi SR AT hRN 51188 Afong Wi 19 1t5543 without

igid nature of both'the chanber and the Bel evi
mcbagmgn@e siiding afbk pof redgviedorthe pthee dimgers, rasulsiogen fal mrmg release

failure.

[02770] 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 |oss
woi2eoumnemsi rabl e. [ 0272] The i nproved Bel | evi | IPETA2003926109

enbodi nent 1580 of the present invention includes an

assenbly that seeks to address this fluid | oss to sone
indlegraad cay fortlesr-ingihdd @ gpiipe fdBeee592 e sipsw fgr bl sem bin content

an elastoneric material, especially between th
delﬁY%éP‘%,St%Fla{IHé‘S sisserde |abave BthgTerenss, to ilgh 5§5h§f°ltghe60- In the
i hg R&KHYdiRerdt N gBClieMbed B/, [thE BerVilleOspfeCinclud
m Gﬁ?@qﬁgngorn1to ?Le chanber . Tth all ows th% sptigCincludes 2
com3esintiend] Ispeng hodynkp 815841 drmodinepldad elastomer fl58d @hichsogerp she body

B 395 e RS R PR B A DR DSyt e
BeBelilie\4hHiAE 1580 trateld B&W ek aSMANA ahd rElaf&t pSslticH)dh dpring exerts a
The elastoner filled areas 1582 of the spring 158

sulfstantially airtifgem danslp eerstint Hetogeeyer tthe ehtirgyegssrvofr filve surface.  The

o BT B SRR A5 BOSEERT: BASD o wious

coBgtdn@iVink i FepformanckaFChd BeltsvilRiPriagspring with a
conpliant surface capable of permtting the Belleville

spring 1580 to both pressurize the cha r, and _.
(0323 Belleyillerseripe igpiopemerinhipdament 15?@ shewm e Figs o0 through

929Ea?pi)@gﬁ)v?deld dsNfe EJH‘Hagy iﬂlﬂicf E‘f?a.nﬂn:g @s'éuriZ%ﬁoﬁFxﬁée@ﬂaﬁiE}n. The above

reservolr cross-sectiohal Figs. and 92,
infBeibh devitésatypipaliyngpcdrpofatd aBeheville springdasged foradenmesietngia desired

el ast oner.i | |l ower 1592, simgilar. to the followrs of
PIoERE ong e g T eh bR R Pt it apPGuTeY tpon the
chibdran8 th@edRe RpLlltRY HuldeinIRE EMEnbEP B dispiRetmehtl AYRRown in Figs.
1592 is provided and nore closely conforms to the

91 gind R iheraman thesdssiani of the whamberciala eidrede phihg chamber 1598 to

f t h 59 h that, dead L
e, B 8 s 25%es iy DRy AL BB G Pdags 1300 whicn s
defon@abieltd awjeFi fBe SfAhid 60thé T etillavptisg bibSiAT Mto A @REbEr toddisplace

the Belleville spring 1590, a flexible filmseal 1594
fluid ip the\ghgaper: dhepghh fieaBeliqyilie ssmgeanditho shapber may,dg suitable for

Q0 1758 B AL 145 AN SRR s
to Glipndvaforastosthe vimpie of Fhegrigid kidel of thdehariiien d 59% dbe shihemigid nature

{n Fjg. 91, the spring 1590 displaces.the fluid in.the :
or i s O o TR RSNl e i
noPYEhERIIFSH R Bl 8F Rl chafhBld WM& thd SHng “HogoAd bartiAGShOEhamber.

such”an”el astoner covered Belleville spring 1590 and

Suslp flarddo$sak bndesiralls92 descri bed above is that it
enhances the performance of the Belleville spring as a

R e G P S TR, 9P et
inchsded aRraSSepibly ARk séks td18ddres¥rhis TRID BYss 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] Another benefit associated with the use of a
Belleville spring assenbly is the ability to use

wofnesati8®a created by the Belleville spring i nPaT/US2004/026109
productive manner. For exanple, as shown in device
cross-sectional Fig. 93, the friction between the

[02813}i Thenglapromerl &35benwbldedeovBe theestitirtty ofpthe BglldGHO spamg 1580 to
be used to hold tEe devi ce 16Q0 in an.unreleafeg .

cregfed gPringsVidh g gRmpliantisyriacgcapaple alpsmnng g Belevgiosprigs 1580 to

ot BHEs iRy 1R cRainktes Narfdud dr@Simfl eSh PRt & Ble"cdntfRirs of the chamber to
activation and energi zing of the device 1600 is

dispdazo rmpll the Hled] imntha chambére Asibhawrf imessérvoit srass-spetomekEigs. 91 and
Fi.qQ. .S Cr.0ss- tj,onal view of an le .

o2k delienit PrREsaf Fister psibeR sy yelRp g FasGmeric follower 1592,

sirAftrl t¥% A Bb116MeRToAFigs. 53 tArsu3h ot b@prébided af 88 60rmld)&ed surface to
device of Fig. 93 Includes a push button 1605, an

the) Bpkevilho springgl 5961 (Theafollower lﬁgu@imgwd@md moreglepslpicpnforms to

|l valye assenbly 162 Bel.l evi | rin 0]
goprt o TG phos el sty B SRR 308 e s dend
spaded afe preseitedad tht®ats fillbebyend otlowver 1402 as the [Betlesilla spring 1590

flexible spring foll ower 1655. The device can further
travelsi ude anadhesi ve surface 1616 having a cover 1617,
which is secured with a needle cap 1618 for one step
vaks b&i i Fi -
ORI Rbgel 15 RYEGRe M 0T Ao, 8, 10 Rl provie
comering alfuid gpoeked /1 696 posnidrted rgaing afredd cloambar atallel’5 98 h Avhen released,

t tr f i th [ f. Fi,g. . First, .t
toe st o e0 BRiSH b OR G B peHT e 2 gL e U1 In the
emtdinétt kR i FilbUo d tOPNBI 1580 URPIaEES thE ERid fAGthe Bocket completely
reservoir 1650 and the patient mcroneedl es 1640 of

byt frquishing? ¢l ent1g2 she gyrempldedeclastaertcafpliower dAPe.i ddg agvantage of

s R s Pl R R e GRS Do ¥ B2 descried

ab8¥d isNiat liednBaiided thedhesfor@lindei of tHOBElevilR spaag A atBgueegee” to ensure
Belleville spring 1630. However, the friction, between
coppictp pyacraizm efnde fved Bnthe hambegowhile nef| compsemiring e performance
'asggnggﬁ&&éig %g&ﬂﬁggkgbrgservoir 1650 in a retracted
position. en the push button releases the Belleville

spring 1630, one or nore manifold drive springs 1660
[OR7&] Awdtherebenefit assosietedowith 165 0sed ofvavidelidvalsospring dssemgidy is the

chani sim 1652, a ri he needles 1640 into t
a5 et B s E 8y o Bl R SRt ohrod gy pginner. Yor example,
as Rh&Wh §e8evibd Gosk-deBR@ia@ 8 9B f 6 EridifAthetiéennhé WithiRBig pin 1635 and
i ncludes a slot 1608 (not shown) extending alon

g a
the Ballemille $pringel 38 ran g used fodeadd B0s:vined 60An @p nydl¢ased state. As

shidBaR . 23 oay i 8430, fod sy KBl AR BB b wherein

thé eegeiohOardd avelizih@ssf tire devite 1680 .is Wat@hiplished 6ia 4 Rengle multi-
pin 1635 up the tapered surface 1606 and away fromthe
furgionfstepgaerss. Aig: %Wsegtpoqah giepafan examplée 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 distance, which is sufficient to
woaperniste pull val ve 1620, the pin 1635 is |i fPCadiS2004/026109

sufficiently to release the spring 1630 and the

reservoir 1650. [0278] Specifically, the Belleville
adb@iven@irfhb8 061G hhehd a odar 1d1enwhivh idyedupg withragrdRycap 1618 for

the pin 1635 that Interferes with the inner fingers of
ong §EpSpPPYA). 188w, dexirg shewpdn £k 31 asohe REth bigitamlole is grshed, two
e e the. insi g e
futiofs ard FAHE)efdn o BRHCRUL AELRingRhe HACAPRARE: than the three
fummivas of dreatevizs of ey, IpaBisst} the angenteheofthietpash bottar 4605 opens the
orelax. This allows a sinple pin 1635 to be pl ace :
pulidiehierop wéléwrwgﬁwg cemr@%lzlcnf;?lﬁg beheR N T AR E ] o5f aflﬂ_f the patient
mi,@l%ﬂ%f&le%@'o? ¢he Mardiftfid P62 4. eMid VabveS RGN 16 3hpibi&ibiahy number
'S exed past center to hold the tension of Phe
of gpuilii mgjvds 39 .desdwibed eabove.heSatend,cthermevemgrg oof the push button 1605

.aut o ical.ly insert .the infusj I CI.O_nee s .1640 .
aisfifeeh ths aoted sefRten aiski’ Plos b0 irPlefife. b Hefigle sprine 1620
HIWRher, IRPRIcAbE betwe thelih 1635 4kblhe sphRSs 863V, ivAsSBéih§8Sed to hold

1660 are conpressed for storage until the device 1600

the gotatgleld, reservainiled) in Agetrprsedopesitien. r Mhanybie push Hottep yelgases the

th ot ' -ar e i .
Bkl WO SU0 RE PR SRR IER Sl 4 o e resrvoi
1650 lofsninaitd @bothed Wage rhéchapisim 16535 aaddirivee tidehbeNés! 1610 into the

spring 1630 is used as the neans of holding the drive
PalgHiSHE™- 1660 under conpression and the device 1600 in
an unactivated state. The user activates the device

(02999 T E@Wﬁt&g 168 R frodR3@ FitlP D thieeBRLiEN 166 which further
spring 1630 via novenent of the button 1605. The
incgladas \aadlotalf6 08 Ifmotshowh &8embug alohg azkhtenst thhdapesddesustade 1606 and

toepigl Whisty e P} €5 $BweQ SRR dslRonnth HERS 1y is prossed, the
sl0iRe HpRfedlfffcd D06QE BdrEediOMRNGY shstiRe Bin 1433, fBichForks teSin 1635

drive springs 1660, and the novement is sufficient to
upi the éaperedrrariaes b sandsappay fiow thpepprg 1@t ' ‘The riovemprstof the push

buégﬂ?%%? Iﬁlygl%r Bér’&esl%%?’g%egot'ggjaupEvgangeﬂs%P M RY ?%J}%ggf&nce, which is

I"ev Spring 1 rive springs
suffivikit itd opesthd pell @alve 1626] thgl sin NBBE A liffed SwiffidientYDid felease the
two conpletely different actions. [0280] In other
spaeg | @3anditheresexpiril€SP.equired to performtwo or nore
different steps to acconplish the pressurization of

[02'7_‘8] r %g@ﬁﬁ@dlf , ﬁ{édBéﬁk%ilfeeép?ﬁéel 630 i¢ RedRAlECRhsiBR edliRS storage by
Stil'l Other devices have the button performthe two
thepigpd3ithat interferpuwith fthomnehéngeseof, thb spring thA0; endikeaps ¢hem from

conplicated button.assenbly t.o accopplish the correct :
R Y SR e e P SR BRBE0! M SEmEH O 8 rgpelleville
spﬁé%)_. t1R fiAgard thukSmbhé BkeH asVthéy phddahfbgh ¢ke celfiérSini dider to relax.

achi eved by utilizing the Belleville spring and pin
Thisalicays aagmpleepin d §89 tobe p]@eqd\,‘t@et\ggﬁm thg 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
wormseEs™B hol di ng the conpression on the drivecTars20g826109
The friction is elimnated when the pin 1635 is
renmoved fromthe Belleville spring 1630, thereby
[02r7l9¢vl'nrtge embodinient slspyn gEigl 68,0tht driptishbdtiveemdedhied 635 and the

into t pat i ent 028 bove, the
&1 e rine PP gised s hevcs Gt POTEBR v Engs 660 under
coﬁ@re@.é@ﬁ lan8l Be kwice 1600 TN an BAQEVARIN sty @h@ REGCRARAEs the device
noted above, the reservoir itself can include a

1600 diydregioyingathg pinfl68%i fsdra the [Bellsvidle sphinghl 639 via movement of the

LSRR KGRI 250 o gl SRR e s

16B@¢$1§3f6§biﬁf‘ze Qﬁ@régewarromsdeslut iaglsd e&easeb@n‘é teBer§6:2a680 and needles
detail below. [0282] In the t pi cal infusion device,

1660d0 Fasatedppinvards updgptheaforge aathe dsive sprmgselG68) anththe gwement is
I tL r I
suffih o FRISH G2 ne B, Phadiitd EBUEARLI REShoreRy (1Y Bin 1635
hoidatthe italsion drhbothnghe Mévﬂle$ﬁﬁngllﬁ3@ﬁb®dﬁld’r&ﬁﬁ$ springs 660, thus it
present invention shown in Fi 94 thwﬂﬂ%h 100, .
re‘i‘%’? SHYGenglt Moggr {o i BeHM 9%@%?915‘16 ERIGRIONH oNd
well to other materials, such as needles, and then
[0280] UHEsihé dRRRS, the WBBCH 3BaRU! % POImtR8 RoRoRANMBRKE steps to
mateérials to this new material. This separates the
acmnplbbﬁugmeesmamn of the sesctvoasandribe relsase\ndithe pAEot needles. Still

otkfelr § U{C%% t al Q%bl%ur%%n:éeréf rlllglgl %9«80 gpss\tzv%ﬁtonﬁgéé éﬁ eé m the user, but

reduii/ §ﬂﬁd>r€gc@ﬁﬂnclt%aoblﬂfon|:as@em91§ tol Becohipisi @R@lcafrect timing of the
&l)eces then interface and act as_one with each ot her
ac

5. b the gmbadiment ehovacin Fig fnthediming oy intrgra ythdfe devdge. This is
I
acﬂ_:IZv;’é& bg é.mg%lgg fggts%gﬁggmgc @ﬁﬁ%‘%ﬂd p%? Ey&%ﬁ%sgtﬁ% Sf{/&%émwlﬂ ?mée spring
relegseansthianismandlifing theQﬁmtmnaaf\the\BeDéwHe s@iey V630 fiagers on the pin
16grow ding a fl uhdgpat Fig. 96 is a perspectj ve View

? ashibe s\ fi o $qEPTERSON. P gt e gifiviegspyipgs. The friction is
ellﬂﬁﬁﬁgﬁ)\kfﬁeﬂ thk Bﬁf f@tS' is Han?gveh ITl%n{ ﬁé@e‘fl@h‘ile @ﬁ%@[égoothefeba/ allowing

Figs. 94 and 95, lustrates an assenn
the:drmmpengs 1([6@26 3:}1smine nleeq:lcsolﬁé@ inteske patient. enbodi nment s
of the present invention include prOV|d|ng a reserv0|r

nd fluid p alpin [ spri
102833 ¢k phivet HerBIIR B i Y B dEnon Be@ESir o expe
thdAiiiiSn thEeserREEDY Qispladetéht OAs bt abd4, thd ?e@ﬂ%l&&emaﬂ include a
be made of a material that has strong chem cal and/or

rigi sige rand jastlexble glapde which Frisformablectorngeens ghe agmsphihe spring.
Ho]vys%gbaﬂ:g%rﬁg o xﬁn%rggerﬁéﬁféa ﬁ)o/pﬁ'f&nﬂgoeryszg?@fﬁoﬁk thgSECCR&g}I&J can be
prévided; anddsodbedoia geeaséridgtatl Heldwn seal al ong the fluid
path 1724 between the valve exit hole 1722 and the
[OB%% | 1?1 tl? t%}r)]{cglgl?xfulsZo%(idev;lc-:lgethre ?ess%;v\é?rl 12 ty%;?c%?ly 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 matenals, 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 nechanism 1730 or 1740,
woslaamsiod Figs. 99 and 100. Figs. 99 and 100 ipCiTusketoec109

a first and second valve 1730 and 1740 for use with

the assenbly of Figs. 94 through 98. [0284] In the
sudly ¥ Rl resdtfdif i1 900, AehitE @onthine thdBbdrPUdREiredistaht prbperties, from the

reservoir._and need| e hub/ spring arm i ncl udes a
bondahdg paferiakinsnch asi the patdie basrringcarayl G0 @hkigpds1The two separate

pl%égm\ég tefSce Mt Q%) 8H§W1t¥1@§cﬂ 8@% YR sehik ? uitﬁrlock such as an O-
ypl caI y ‘required a materi a
ringtsealed ladkelm30abr amdlastonttriugeled ﬂ@ka]ﬂMOmSQhewhllﬁflgsTBP snd 100,

mat eri al unfortunatel does not th ot her

respgeteieial §ig 94ds 2 Ylﬁ\é( e HiSE Py é‘?‘i/) lsﬂw‘é‘e‘é(o‘?/fa%f esgyoir arm
t

prgRERE pAd, e S48 AueG ?ﬁ@i‘é’?@“ Do BT and by o> Fie
971128 dsecrhbilg iHpstratign axfrihdy udservﬁheqndcam béFlgss e4 tanddiSdend Fig. 98
1 bonded, brlﬁﬁgead of chani cally fixed into a
illyRtrates ap Asprrd ‘E‘é‘?ﬁ’%ﬂen [ 0285] Sealing interlock

exanpl es for conpleting the assenbly shown in Fig. 98

[0288] StRVithprdVelfiréervotersllihBts of the PrékentIBverdion dhdlgde providing a
plunger rod 1732 is positioned within a cylindrical

ressp@ii g0 78wl flwid mpeths sentaming meedle i kpbiwringhawsi Vg0, each being
coldisa G GREHER LA 4, bRl P EE A1 49580 0, co

beapgigiofig niafézal ittt hh@str@gehmlml dnddd dragmbssmt prbpedtich Ehe needle
Oring 1738. The rad 32i ncl udes er _of_ ribs

b AR AP ATeBan R Tl | ke 785 TanDerb T e e made

of ?H?ﬁﬁﬁﬂ&' &t ﬂli(stﬁ'rﬁﬁtgﬂﬁls tﬁd%*&i%%l&&% §1hgﬁqi bQLabhg bhe fluid path

.eference to Figs. . he O ring
1734 hetwkén e mlveeephahxdd 10&22 hn(hﬂne e:le@d:lc openings ER6erTherreservoir 1700

co T O TSN VUM PRt SRR 0% V20 HRck ignpable valve

m&heniSHNT8@6f 1 240, ¥ho¥en MESEL. DDA 2P VEigh. VI BAANMSIistrate a first and
Fig. 99. [0286] This use of non-bondabl e and bondabl e

semﬁeflalval 1786 gady & Téfhior hse with theessambdy ppbigat Wdthrangh 98-

foll owi ng additional inproved needl e hub embodi ments

[0%%4 Iﬁﬁ l{ﬂra &gf&%lr ol{c}ésggﬁ OICF:]TE)% g%qfagﬁpt ?fyﬁ}%e e%ar&é\ﬁ) tand needle
hublspiing ernh heulides | aamséresir ahd dluié path| constnadtet of one phe However, as

fluid seal. Since the materl al s |n uestion are
notgdsahowe.| e reserjr il A9 iseApioplly dequired jajbeymadp @6 @ material that has

sﬁgg%{%e%l@:ﬁ fand/of f]ﬁgqgﬁﬁgﬁt g&%ﬁé@?ﬁhmﬁﬁﬂgﬂﬁ WitSYaERkly @oes not bond

I's typlca creat sive nature of
witthethpt astdrats @i, e nsedles) Iveryt hellc dBlee advantage iofzeparatthg the two

PiSRi Y ShO0E k. CAINGIEE O cQovriaE i asseagE hegiedies 1728 1o
th!&p rﬂigﬁarﬁﬁﬁd‘tg %e9rcsn Bk iihdefBolded 6f 88hdedRinkfead D miechhdically fixed

and thus a fluid seal.
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
cylindrical 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

conpl eted bond 1750 is shown, and includes a fluid
wopatIni1g032, a filmseal 1754, and a first shotCmmisdo04/026109

1760. A second shot nold 1758 is then di sposed about

the first shot nold 1760 and secures the needl es 1756.
inchidesf4 mumbehof rips| 33 760, a1a§nbangﬁmpli0wrmlgend1®139 mdhich functions

| ded havin r ot rudi vet a .
suliPisthaty Si1aR BieRt AtHh ARE it reP @lds Sl 2 M b5 In Fie. 100,
thel D58 @&eal NE3SRGEPIEcNDIth Bl ethstidrie extélichealnkaigaddout the outside

each dovetail. [0288] Specifically, follow .ng

suefaner ob e redused|dizmetam menben dkidd: miibei LegHétingrofalijen inctions  are
{,dgd 758 is done in a
Su@ﬂ%ﬁﬁﬂgF§§&¥%g%%%%99 §§%?%§g§§uﬁé characteristics
such as polycarbonate. The first shot is done, in this
[0286¢, Thin wset oéns@abamniablec laedr baidablei enat@iadr edagerhbig is further

. trans ,. Glear plastic materi al referably a

incoyRATFE g 'fﬁﬁ%‘t‘j‘é‘& @%wneldéwma}eeﬁ@wﬁmwﬁ%af fhy present

iny¥nfbn t TROSABSEREHsRE aQ\Lv@ shétymoluRY ¥l amhrRIas tlfbnaqnhty to have
bi oconpatibility with the substance contained in th

twp @s emoroithermdpiastiosetfetissihilarsnapye weate 2 ﬂuuntbsqala Hieceathe materlals in

adh ot her, nat eri such a
B g EAATES ity phee RN pOBE ok it Bigr i normal two
shdth@oldifg ploceds, 8hell isagpishioyvoreated igshe ddhksivBrmaugd o¥Qbe plastics

whi ch are cross-sectional views of conpleted nol ding

beingsusad Ingthe raspl of yhrslglprwslsh%@nh%men aﬁ%?smh?riuhf@%ntyere is no
I
adﬂééﬁ%%t@% é’?%%%?%‘lfp ec@% %g aoxﬁﬂ@]eg %FI b &Bg%ﬁm{g& %ﬁ%‘ﬁhzed to
craecop@ssufofit, hsd thase ﬁurd sealmat erial, such as
pol ycarbonate, and is injected ar ound the dovetails

B4 1 ERFAPERRARREY o4 qomnlied PPEL 1d5) i shown, and

inciodEs adﬁﬁﬁ%th '1‘1?52"\"21I filnPSal 7S SMES RR LR n%lﬁpleféo A second shot
surfaces of the dovetail and have the effect of

mdlfillﬁé& isntyen dispostdvaboat the ikl shop meddil Ag) ambm:mses ttheencedles 1756.
ti fluid,s bet ween .t di ssi r.materi

i B8 Sl hOIg: TP WPSSIBER S alile TR SR BTG dovetail

cofB@ratiis e BrovideeineEIARA] Iofk &vith RE SacREd SHRGASIAEITES @k the second

the present invention described above is further
shefarpelbiceolsrnd plrinkis gbowt cedndavistidlus 1 uid path in a

single part over two different material types (i.e.,

p . 0 i J .

10388 U)ok SEENGEREPBLIpEOUDY LGl HERLSRT motain

pr&redureﬁ i the aacbndothentricad 11758 is dahé g amearesl, withialesieabl@ processing
Thi.s vvo ld . not o ncrease t he. cost due t

rmn to
Chi‘féFtF“%lfa SHeh $ ROTYGaFRate: | Her WSRO Fedqpln i B iy & transparent,
cléépggl L baYer@P WRE kranAftng, '&%lﬂl%tlc hiRerf? n§f)fe?é}§lbl9r!1 @y%ﬁc olefin

advant age of the desirable characteristics of
copolymer €CQPY ﬁhetr sroharmategzedby highdtrarsparencyc ambelariys dov extractables

anEl %?gco\{\n%%{igility 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 made if construction was done in

only one or the other material. [0291] For exanple, by
worb1sy3t he first shot (i.e., 1760) in a mat @dTalS26040R26109

as CCP, the enbodi nent can capitalize on the

beneficial drug carrying capabilities of the material.
coblifof the fitse klygt, thhecavatl shotas dowas anoitemalhsushtas polycarbonate, and is

B8 i o Goke 13 BohaArRPY SRATIIES Cedpa et (el i second

shBtOmQ@Hgl éMntnlas NG el Assticd 166 6Me depRE, #KAAMt pRB%ure on the sloped
(1 58) ‘can be done in a material such as a

supfmeyczfrtﬂxorrhvwetallmdchaweedndudfﬁecboﬁd‘slmbmm éhe tdovethig This pinching

r.b f d h
crfissie LEBH A sohl Ssitht B s er BRAFAR WE! ffpig otherwise be
indipelisle Of ciebithg 4 Adid2kallbetwéenlthdie. appreci at ed t hat this

concept of creating a fluid seal between two sonewhat
dissimlar materials can be acconplished in severa
[07:8( . Thenisnprawst pbordimspt Ak | Rreseat dmntien idggribed above is further

ca ﬁ)‘i{gisc%ﬁ?xg a%nﬁﬁﬁddﬁlﬁu?cg ﬁfl ﬂ)yﬁngﬁzpﬁft'c@%a 1@l§fen9mater1al types

ace of "a secon nate I on as
(i.e.ntitfOearal 1758Mt Thipredsces epartmduntedhmh atduzes vestastih &vould otherwise
mat e eved. i n the enbodlnent of t

|'s. Thi
hafi b one st S8 oSt B EHALRA SRIES MGG e Fuft Ooring. This
w&f‘d hbleorﬂ?\{rﬁ:tr@ésé tHeORRERe toAPrSERNN tub flrtieP inci3e R AMATacturing

he nodi fied | ocks, shrlnkage agai nst vertica
com@xmrq@ewdhl cAriduloslelryf 4be sonstictiorn eath sakesadyaniege 06 ghe desirable

o et i e ot ohors Rresn” iR abom PR ofPRites that would
othc@tisehav@lotiefadeds sai¥thiptionanss domt ABily @A P e SEL Saterial.
The dovetail arrangenent represents anlnprovenent over

earlier concepts in several ways, including
[0293])| Fariexamplsnby moldiag ths fifshgho ﬁlcffeels?é%w& @éﬁeﬁgl fuh as CCP, the

ent3firh ' dAnt ﬁft;g]}@' cﬁﬂﬂecbéﬁ‘%h% é‘e{r@ﬁﬁgg 'Egpa‘bﬁlﬁféé @ fie dnaterial.

pressure sea tween di ssi m
Urabithndtglyt theboratkrial tdoepatot eelxhlhme ptﬂcasal]ys afiyirdtii®r common, positive

o GRS e T R eGP G e

THeRro@! @R AEHICRoHE SRS f1'7@§)ﬂcﬁh§éV@oxﬁQHta%Qén§1t sut:ﬁ ash Iﬁﬂ%arbonate
or nore patient needle m croneedl es. Eac

wintlcreadidyebidrals |nse(ﬂ¢setbéhcamlycaabona@agmd fethgedaps nshMVIe@dverse effects

o bErird i o aeined et ol TeBBOT 6o oot o thor an

i ntradermal or subcutaneous space as required by the

[0292]i 1t ivillabgplapsratiard. thhOBE8S korddept patckeiihg neddldesealtRtween two
positioned in the patient needle manifold, which

somgwhafd dissigtilar é’a%t?n‘ﬂﬁ &an | ke accoppishAdc it iseYFrPavAYs: olheatpderlying
oS ABEAE o RO U R SITTIORNR ke of
semﬂdtmﬁtbﬁalflhtsudl pdhdhson 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

create 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 nent of the inprovenent shown in Fig. 106, a
worzes/018madl e hub 1770 is constructed to secur @ca/useedloec109
1772 and to then be snap fit into a correspondi ng
needl e manifold 1771. [0296] In a mcro infusion
imgeyement evetraagior ewecaptd in sgysial aviyp, ireeduding theositgdification of the

itable for , stori nd, s.us a|n| dru
mlgk redes’ S ishies B Sk S g apeiftifnd to create a
pre&biati 88l Bdtiveéd disSimilad afatenas. apmee abxﬁty €S bbAd Wil patient needles is
suited for peripheral manufacturing processes

furthes devdonedtin therimwpreved hublsmbedianants dpseribedriy grrater detail below.
Al though it is desirable to have the fluid reservoir
[OEQYI- Bhe {1%&1;0 %@Htjgf fh%tihgl@io\ﬁ” cfeOicE tagsc?l%g&j laﬁ&ve}'}&h?atﬂlsv!tlléast one or
event ua e drug to a patient, the
mdrél @ﬁmph%lldspomhlo@dineleﬁlesl SBathtmicsdneedle tihpretbratdy aSleadB1 gauge or
easily bonded to other materials._ Thus, as noted

smatley 8ch; 35 34584488 31 15 APERSEFIMENIIGhE HAder died e snanifoldand can be
ot | I
o S Rt o R Elel SESURRRRL s Hcf B8 nE Gl B e specifi
applcatibe | ack of a strong bond. [0297] The i nproved hub
enbodi nent of the present invention shown in Fig. 106,

10385 i S sr e e hsisP O 1 BE phGuSrd Bipid, W includes
at abtéhet Miig cbiemeRREbAAth PURACE Hiller aiRedlE. CIQi&mei—ifo@dj nia® simply

function properly (i.e., as a secure needl e, nanlfold
haye asaglppathHe eneuyy mesepatisnt ngadles, or arayapievisegrigiplenileid paths

rmzi;tgu e({o}é%h{s)to %98{ néeﬁ V\%%%)araté dofnt 1 @In%t)éﬁ’m \M]?Pth% %?ngeﬁlent shown

art 1s cons V\D S e
in &8¢ ues,| @/m&ddﬁedﬂv @0Bl177@ dssdonstuectédtot :’reeunermm&aEeHﬂz rand to then be

ool s, handlin storage (j,e,, .stockkeeping units or
@Kfflslyoaaware@w I}wedmm%dlme i npr ovenent

enbodi mnent shown in Fig. 106, by its sinple

[02’93}‘ g Hﬁdr@ gnﬁﬁlBﬁ | dRHcESa dﬁ%“re&ﬁ\/&r rtﬁﬁ&ﬂf dtffibhR28 suitable for
long run. [0 The hub 1770 can be nol ded in

stoging radd rsdstalumgcmrpgs waligdd farind The shme atsehiogh heweveradiedi. the drug
and gan be

t hi
storine 3 flaEs Pt OTRFetisfbs PR b nf G AR Fuled i processes
neds3sdig esléatd E}gbusTHﬁJMV&@Hbvic% Aundpgrit isneieRae enhavefthe fluid

| arge anounts of handling due to orientation
reseaigifi haveeditest commupigation: Withctha meedlps yhight wilh eventepliyndeliver the

dnglgf a%letgfél %h\éﬁxﬁ%li@?%ﬁl&% gss F(? Yd &? éﬂ?ﬂéﬁgl(?’E gglly bonded to

other oo ialss . T}Addiist lildlétﬂhlqul;e, it Iwn@miyodipﬁﬂiﬁle nxebmd ﬁeeﬂ&s yo the same
testing contin the fluid

ress&vlotramatieﬂéleﬂd?fa?@tefhet “ﬁ‘éj @u@mh i"thgut ﬁé a%?? apfantlally falling
ou@&%ﬁoﬂ&Q%89$ (?ggﬁggabove the microneedl es of the
of ~di

devi ces can ering lengths or gauges, and can
contain one or nore ports along a body | ength, needle
[0297] Te imperied hbk embodiArnteftthe piesend neestitieon slzven mdég 106, solves

thi{s/ ﬁ{qbg%i)%go}/atmg the neeg e% b p01qw¥1 A8 of ‘f:h%l rlége?'vglp is & 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
wocans/asaizst in delivery of the medici ne despi tPE€T/US2004/026109

possi bl e occlusion. [0300] A first variation of the

I nprovenent enbodi ment_is _shown in a needle S|de Vi e
ke¢gmngugits 203K Usheandithe {ike Hewenes the IPPRIERGRE ebodimept %POWH in

S e

Fif 305 BT RhleHhare R EatdBIRE AnBaicpflulls iR IDREHYE

and outsi de of the needl e to a desired degree.
[02D8] efier eut fl 77(heam dedineldtd lin tstandisl, pinaggplicatdd owld &rpls at high

cagiate 6 by SeRBasE DERBHI R gt He oIS BRACTs suitable for
boE&h?% v;lglsneemgrs%bﬁ‘ ab H@ecﬂe efte fh@&ﬁﬁlﬁﬂ'&i Ti@ler Qhdepbitiént of large

s 1817 al'ong at least a portion of the needlée
arrhxmdgs of haedlengabieyto arigutation keguirepents, andecandwdnechagieally attached to

as' d 9]]:(12‘1()7'}}%t h]?}? g%pﬂges)égg\fgiégy @ ttalesl%g sur céeilo’/aJIZvl gf’\ﬁimanng costly
maﬁéﬂr@g Qdd pro&disasar | Addi@shatiag) e eﬁfb@@ﬂiﬂinlt Sﬂbﬁﬂltb}eablﬁlté@mg of the
either a por ous ITHt erial 1n construction

contireuityoifele fluid epth grive da petngd deperiqn) ﬁ]@)q,@rpem@ 1nto the mam?gld 1771.

BeIIeV|IIe spring inprovenents, and material usage

aC t iy $ X € WGl SabS@é“ Rl ﬁﬂcr%ﬁee%%glcjtecﬂe 'd@\gggsvbeﬁle@e BP&iffbgmg Iengths or

lon inprovenents as describ reater detail
gabgéspamd dan canfam driecor nimlpoﬁs alopg @\bedy ﬂrtngﬁ‘h owedle np,Fcprglgedle bevel.

%&gﬂl glglgqoé%%g%x(ﬂ?g ppgﬁga Ie\é? tglfﬁ'gafig:?qdfm ey Zolcc ffor a varlety of

redsAST 1P /ef tRBthef MthgrbvEdN Gebdie PérRSI@EM 69 Nthe OpreSeht bivivention, a
using apivot arm 2770 to both access the reservoir

migrheedlpas ipenvideslk whichueanaassishtin sleheersrmfi the medigiae gigppite possible
nonent. Fig. 109 is crosssectional view of a first

ocgl888i ment of such a patch-like injector or infusor
systemin an unactivated state, and Fig. 0 is

O30UT]SA TR6t vadiaabn ¥i ¢ idiprdvemerninbbdimeiit is Ishwwm lma aeedle side view
activated state. [0302] The device of Fig

mlFmg:IIQae‘gh%mme?)é?edéﬁnkﬁ1I1d§\é‘i’nsﬁ“6€?§ii HEng ﬁaorglﬁdwinal glong at least a
e

30853 BOSEERL N g 0L RO, s s s

ofahémééalé(lo iaslesiksiodqpray iTherkforexf thadiedic bet wieis rhingged, flow can still

ORRCHENES HRTO S2GHBk SRR SCRIPTE o O SPPrg Ry Sribodiment is
th'gglgf %o loglSVHerER tiRlf3dRY 815 GsUesStunkyét bPAnPholkd €817lalong at least

n the enbodi ment shown in Figs. 109 and 10, as
a poréionlef teeneadlei body epreferatdy fapnod itemip af theanshlevidd3; asidg from the

t
sSherEeg andlor sLliansgye Losl G o679 o ecome
plbicah Eack Rafatiér ¢am Yoy acdmplshed0by ushfp kithet 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, allowng the pivot arm 2770 to rotate
about the pivot 2775. Second, the rotating pivot arm
wWOo2arnismat s t he patient needl e manifold 2750 ®gaius2004/026109
the patient's skin 2751, and al so drives the val ving
needl e 2780 into the reservoir septum 2740. h doi ng
seg®nal iewraft afirsh gmbbd/iotenaofms:b ravpgchakeainjéctorcor infusor system in an

oSS, S R PR D4 55 Rsbonk 5208 e B i

acﬁﬁg&g&g@e penetrates the mcroneedles into the
patient' skin 2751 and opens a valve to inject the
drug all with a single action, such as the sinple push
[0802] HhreyHedcoaf tFig % (9oinchidesvan  upaetl aadidpVeToheusing (not shown), a
r
resf%{é\go\éfr XS ?hrn]i gsﬁsartn!aﬁ}?%l%t ggt%etnlp Fﬁ%éjﬁ“q‘%ﬁ&h%n%?‘b%%m’ and a reservoir
2760 Qi ipiResd tar M0 is ralsol e viddd) Sexadidlindgl Betiven tstemahifield 2750 and a
FIVOt arm2779, or tube, which includes a nunmher of
va Vﬁ?gegqngnzmedff‘@ &ctpvatign ax@ecgarg% X/90 4% g}qv&gp which can consist of any

nd a single val ve
nu%ﬁﬁfé@g%g HchPRWEnh bﬁfiﬁ% [ f g9

O pointing Int osite direction at the
other end. The tube of the pivot arm 2770 has a pivot
loﬁﬁﬂtlnzhé&nﬁmdmen shhentmoFigndE9 mad 140, snthet dayice activates, two

i nf ng need| 2753 a range of vene necessary, to,. .
futcliot PR BF arsderked ARdISe SRS dralS, TRl ' dbtivation
mddAgni¥ial 2700 geloaesihe nfabB01d 27 J0eEER & tBed BV &H® or more manifold

assenqﬁy 2740 leading into the reservoir 2760- The

sppngrot 14y aHevingrthe Pivesvamedy 78ytogriate pbews the ppiot AgéS.2Pgeond, the

rot%gg ﬁflog rgﬁhg _;g 80 ts%gﬁ %‘ﬁ%s&oiéehieoﬁag |\iola I&%i@%&%ﬂ}ﬁl&t th? ﬁatlent s skin

278t} dndaiflsoadriviee eieanailing Aecdl: 278 0dtol that@elrvotrheptam?ﬂlg In doing so,
2795 starts to rotate_the tube. of the pivot arm 27
the,ptatingmeet 3 §eTvpbsH 1w pgmmuniqatign P@B@eeveepﬁ%e WF%‘?“ 2760 and

th%g%glcﬁn? Z&:dﬂa' 1}‘191?1?0%(% t22§0 efis Anbboifndrt | S %&@@ath@{h‘é%ﬁkroneedles

e mani 50 noves down, pus e need
int@ th3patents skiméZ?ﬁétae«hbpmsalmatveZ@'Eﬂ;ectﬂmedmg hﬁwlﬁmjsmgletab'eon such
tube o i vot m 2770 ve ushi

as B Gy THSBT & GovbbRierongTOHD oD gt b broies tgranster of

thé’ﬁhM'H&ﬁvé&ﬁQﬁ’é@s&?&@aﬁ@i_h@b&ﬁ&ﬁS the far side of the
septum 2740, the drug is released fromthe reservoir

2760 and passes through the valving needl e 2780, down
[0804]  Thsadmprovemenberubedimens showo imFigsolA9 andel 10rneludesiihe pivot arm

27 ﬁ,eg} ?&oezzé-ﬁfﬁ)f?éhme n?'ﬁhfn%e{j ﬁg7r§%c€1cﬂ1t geécﬁ%ggﬁ ahh substantially

dru ecause e reservo r

pefpeadisulal angle at oo RRd,PaidNd sibgleovatve ﬁeb’ed&t 2180€p<§iﬁﬁl@ i the, opposite
the activation nechanlsn12790 i s pushed u5|n

direpféonyptethe ather grq. de tekaref the egfoaé%ﬂﬂﬁ%aa%eve ?leééw between
thd VS hfPHAY GHoRE the’ Rl FH th Sehadl E?‘Slt nc%nu%fggf Rob e%ecessary to

Invention Is a si Vlce an s a reduc
penetrave n pafl_erparsﬂm Res lalWhike dlo dtowiegtheovalindeeedle 2780t penetrate
thea gep%lijl‘rcl: Ig’sse}nily 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 conventiona

devi ces the infusion needles and the val ving needl e
womeszipmspendi cul ar to each ot her and are typipcalusg004/026109

connected by a tube. This inprovenent enbodi nent

27%(? gqloggsg&vtﬂ!:ﬁwtsgfrlg zl}ecrogﬁng]gg%%%{j%c? ﬂ{e@éq?’ :sl[()?\r/é]%b? {J‘;I&etegt?ler end of
theﬁ%m\'ll)lg 'r%)gqtégwok ahh _ﬁﬁs'rﬁ&veg%g, guéﬂiﬁg iRl ®a1RhE GRed¥2780 @Bugh the

consisting o I'ngl®® contintous rigid
septoma@740gWhee de v2Rite ndedie 2786 piehéteatesithe fiag sidetof e ssannb@740, the

o e R e St BRI o) g 2750 down
thPabt XPfhie%Eon@Hﬂ‘ébﬁ@ Bihd SANRinifksidH Bedick 7 931ehthd Hanifole2750 into

device c use the attractive or repelling forces of i
therpagieat. STHeodmpphyl Bow drecasotbardsenyod 2468 idmirgssurized at some point

hr ough fluid path. These enhodi. l.so
belpSb.Hes FadHbt ek I BRIt TRCROV R o 24 Pullelioufl gny of the
prdsb@iZAa6dtRAnigidsQickditbedlsbove. Pot enti al energy of the

magnets i nside the system does not dissipate over

time, and the magnets can be separated sufficientl

t .
[08B@] CBlus Haprpvest adtiyaionampashment sy st REEOUGRS gsmpler device
an{l ﬁlécﬁg%esxaffeeglﬁgefﬂurhgfr Ma&lﬁg‘géla{i{?@% EOR LRSI (BEBEs and as such, is

ucl ng creep. magnet separation distance
eagiadtd Asemblee Mot fexamplehén wampvatienal adevives dlf infusion ingedles and the

strength to optim ze the nmechani sm, [ 0308 sha L n
valijig Beesie MOuE PPBRETICHAY fos EACD) BFrof fa.?*YI?lL%ﬁC%\?w@% Y a tube.
Tlﬁégg'gﬁnjaaéném SR mE UEP19&Es 1RO Bhred cbRWRININ @imdNEoviBd arts of the

a filmcovered fluid reservoir 1815, a fluid path

fld@ path inrtheanembedimants othatmscivempisees1sidme apight aeglps aideg flexible

(i.e., the nechanisns .1825 npved. f - : :
pidses SR BAVIOR Pa s ey e b5t oud Bl orabiif Biece 2770
THf fldxite FRME WhEchgite aRdltd S8EhblROIsSTEplgeed BRD amBskier to assemble
1810, respectively, comng together forces the
rigigpaént s fromthe reservoir 1815 via the fluid path

1820 and into a patient via needl el822. In the

[Ofc{gflj ans)‘;ef tajé&péj i ?%\}ﬁg%cm/ﬁgg%fm@dﬂnex& Zhowfi%h ng@.e%c 118Rkough 115,

es o I'rs second magnet are used to force .
thé¢ Hevicoedremeshd ammantiver @sepalling fqyossi dfiragnetsab applytahforce on a fluid

aged ts, .[0309] . As sh in Fig. ,11 _
ang| G SRR a1l a6 SRaosmeRt ol ialsooR ot g, magnetially
apgly;ﬁr}% l'ﬁoerég Auft Y A& ethé BedilesuRRahe SRAN PotehB4iEnelgy dffthémagnets

having a N pole above and an S pol e bel ow).
indile thppystemadoes potvdessipatst pvert tithe, jasd r hpenpgnetynygay be separated

l.ower. magnet 1845 (in this exanple, Vi X

s ER TR oo Bl DB B g B SO0 (5B et on
pdithé thieconefheies, Herdbyeregivaipercep.838e mbghetcepiratids distance and
are forced through an openi ng 1850 ;vvhi ch can be

the strenigdlr efthe ajagaets gan festasddd sterarh o eptimize the mechapismy
1855. The

[0308] 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
path 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 fol d can be constructed of a material with a | ow

resi stance to novenent when driven by the manifold
wOope5/01g70860, such as pol ypropyl ene or pol yet hplcans2004/026109

[0310] In yet another activation inprovenent

embodi nent shown in. a.device Crosssectiona
18R In111%cr0§ﬁ§ecaewlc@vmc\na»a@éCFa& [ dhe Fglont dOspat agfrst and

09538489 fofeel iHdl hnt&RETO/ 2 B8dRoiti pditioned above the
Se%?@iﬁm?@% é q)hanber0 ea quPd pat h 1880, a%dlénlhpper Y
engagddInmgaetsmagnet 1882 and 1884, respectively. The

magnet of 1882 or 1884 can be replaced with a steel

N TR T T —

pidish 1935 & a?éMtﬁrantﬁma%ﬁdﬁQSM tihakikiexempRy Bﬁ&ng)ﬁ N péle above
upper an ower magnets 1882 and 1884, or rra?net and

ang|aatSepole driong.- thzetmp@r rrfa@n@eyh@m actpigtdert 1spelfegry mdower magnet

SR ol B By 330 AR rons e i

1889@ﬂb3hé'fe&héms Sﬂ’themh@fnlbelf a83ongT lwmnmwtdme fofced through an opening
mechani sns descri bed above, can be us

to seat t
1838 dwhich craghe BuibeTeg %qu\ﬁ&tdeéﬂﬂbfﬁoabpééu%qutO. %naamg% 1855. The
m&ﬂ@ld@éﬂ & cfEREEPBES ma&é}%ﬂ- With! dMoWeresi8ARE B movement when driven
ivation 1| nprovenent odi nent shown in the pre-use
byathe nansfoldispang il 8&0, suchwsFiolypropylehcamgolyeBiylenhe devi ce
i ncl udes a nmagneti c upper housing 1890 t hat includes a

OB 0 R R R P R AoHoL B crose
seSHRE R f Mgt 113 hde ReEE Qﬁclﬂ&@”ﬁn&%eﬁﬁ@ﬁmﬁgﬂ%m aAlower housing
di aneter sufficient to allow each needl e 1894 to pass.

18 ce flaigaeservain &8 Halme clear ﬂ&@%mbefL@ﬂu@&qﬂb@&% ﬁ'I“h%‘éIéPPef and
10‘{.‘{?‘% Exgg?e% tlﬁﬁé 8&% gggdfé\(%gp%& g}ﬁ@glc gné\?;o lggf of l?§84 can be replaced

witk ahaedl 5t 86t fhoven), which pradé alsbeachicwe ah@ laﬁhichum tforce required.
or simlar neans), the attractive forces of

When agtiytad (sz'gan‘é@ a bufiom onfigilepgEansyyy gheetyn rfﬂsgﬁ%éhe upper and
loﬁ'g{l gﬁ%&g ég? %ﬁ?Sé&%ﬂlﬁ%ﬁupat LS Qfeg E{)}% g te%gétﬂgr fo?d’é@ rthe contents

Into ace
froth ala rdsarvbirgl 871 5cia HIGSA@Y phtte 1 8k arckeBitab paters adh 2 needle 1881 A

function to inf subst ance vi a the tch-like . )
cegipteel PisLnGl TP OHBATo oA PREPE ARnuBp T ReFhapifgs described
abdvé, rcah%@'u%@d 1YVsch€M¥ @2ed1BL1 $8VdueR g1 abti PR lan@ Resu®E in a minimum of
"wears" the device, for sone period of tine, and then

deadspaces and di scards the device with no danage to the
underlylng ti ssue. However, upon intentional or

|
GG SE wltT BigeR Ra B0 SR R A e wse
pdshﬁseﬁéi@@sﬁd/ Figedilesanded 61 thie Rigvikce dmolwdzs iavasgnetic uppd idpsing 1890

I I f et t t d I
tth’q«,n;ngﬁglg; g\,@@m@ﬁ%g@ ? §84;,Zan%ly§ meargnét?c %Dﬁer ho%gllnrgal%ﬁ 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
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self-protected in case of accidental renoval or if the
user "forgets" that there is a safety step. Since a
wotzgen/aatosuse for this device is for providi ngPoENESsR004/026109
grow h hornone, which is usually given in the evening,
it can be expected that users such as children that
magar aridnslatd eforaethemyeded 18314! thirongh optiings iavke fivgithousdugn892 and
. though the delivery in this case_ is only expected to
into ARePALEGSHmBHTT2Ee 1KYk BEWAIF Fignd stevi ce fal IS of f
during this tine, wthout a passive system the
0832 B &RcS abSveStdch KubdionUs ShfuSd a SABicY §1a thEMBitch-like device.
soldtion is to either Iimt the activities during use,
Omme positibustieorna pses shd ectsatadt thegssrt tymcall ) B:augs thé device in position, or

«respect . to safety syst .there .are typically three . .
WA diredeviker for Sorve o ishg gh o e s dliiodh B degice wit
nold¥¢hadYd &R unferPRRL AskuePHoWEVES uph ldritlodalt i@ cEig@dhia®moval, one
to renove access, and a third option is to destroy the
or rraerd| sadety rfeaturgaycanheaplpr ay dascsibaé da| greatpic detaih hekyvigp shield the
ver i o] constructed, no substantially
execl)sae%Inggdﬁr%%gﬁ%ugérg]ﬁﬁlg\%cggmg% ists to destroy the needles
that does not substantially risk breaking a needl e and
[0813] sinngnthE aypasdivd safete agtantis miost desingyle. SHisd disys theidbvice to be
S actiye syst nB,,exEIore nagugl shi el di ng andAor,
selaeetpiied ibrase it aceigRirl emovaker Brthe 4ty yoregtat b dnSiFp (ha safety
st SEREIa 002l usP YL AR RYRR i9ForTrHlilAk HRGIdnRowth hormone, which is
etal | ed”'description of passive enbodi nents of the
uspalbysgimen imihereveming it earobe lekprstbdotbhtowsersf pich eaestilidngn ghat wear the

detail ed description of active epbodi nents. of the. .
et et S B b PR oS e, P RN ML Bhe I tis case is only
expEttdIRNtaRE 1638 elne 1 hiiflkSs. IF eeddviNfalls o€f disrthgOthid fide, without a

device, and to shield exposed needles, a |ockin

pappdeisystenn by peadiastranldsierstigh threussr ovicarsgivandThe sﬁvﬁ%if to either
. onat.i - . n I th V] fromthe skin
hngigp}e}g@lﬁ%@qn@g&éﬁﬁ@g@e& @JSF#(e% %fgﬁss%gtg%odi ments can
be provided in a nunber of versions,including a
[031e) swithrragpect ty pefesasteyns( thassiry gjpicatly nleeelloptions. A first option is
l'ift-and-cqver type safet active or. passive), and a
to refrast it qpestln oo Kiieanca /X;ﬁé‘émé‘a‘i‘l’éﬂ) it feid s nécdfes o remove

acge%%zﬂ(uﬁﬁea 1h1[r(p§é n & id hebs%y §he MBRNIQYRda %@Jyeﬁllﬁto g%ggl?@in%@ﬁlestick.

I ments scri bed bel ow I ncl ude spring
Alghongh iveians anfsach sen barconstructede harsubstantiadly hvighiel method or device

e ROl PR Ty HF ol BERE ke and exposing
th®adek kChecdAREHSN T OfFer §EnsY Sich daUctivOssteditd ekl6te Smiamlall shielding
mechani snms (passive), spring |loaded lift converting to

anglfoa destmcten, armaraial {ghease of eatetysfsatirey vaids ar pdditiondl butter push or
. dl 1.4 " " i . i i .
s o S AR oL PS50 055! Y ghBERfhmion e

ouflitie@t| bdlon, tfollawel Bi tahdusdiled ddessription(dfassivy @nbodifitknts of the present
bendi ng needles foll ow ng use safety (active or

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 inproved safety enbodi nent
woaho(t1e70pr esent i nvention, or nouse-trap saf ePgI/1iS2004/026109
shown in Figs. 37 through 41. In this safety device
enbodi nent in a ready, or biased state, a sleeve which
indleding) b €giombe-trap’atyppisiafety (passive), ansaﬂ@hﬁ adrdong) type Safety (active
retract ed and permis ex gure se of the needl es.
or PRSI o178 A9 RERE MesdleHeR ) fXPGr??{‘]’% ERYGOISIEDr i ng
deflects to its unbiased state, and extracts and
[089®] [3tANStHeP §mpl By %aﬁgp Wechdifsh 8 odfmeéls Fe&hivad V@:Yow include
as to encase and shield the needles. [0318] In a first
spexg naled, myvasmgt trampv ersd barylerd seclamisirowrthiand Ml@lousﬁ “retchet” style
vice 7 ere act
o R (RS g eeAL HvioBo SMEPRIdc Bt B I RVERE barrier
me%hﬁ}g&rﬁs adtivey, fpRNCailt OMASToEIR sRieRE ﬁ&%h:ﬂﬁsnﬁ’seﬁfa"sélb@d SPROY ®aded lift
37 is cross-sectional view of an exang
corpfe@mme fq Kensvegse bemier Gpaspiiiel Spng gsstséadh sloffed ngedle retraction “sled”

(p:?asg 'e%?tagtgve Sﬂo oria?pﬁ-l %etoq ebﬁ“ete Pﬁ{]ﬁxggﬁ%gfgﬁh?&i hgt shield with

and rWﬁhIttut Caﬁlheilﬁé%lﬁdssﬁb);‘ aithb@IElnfg‘ nkddles Bollowing udessatety (active or
sh button 780, an, up (per housi ng 705 a | ower housing
paw) agd ﬁeugtéblﬁﬂ%@é SpfeRst (agiays oryaa%\ser latch 791, and a
door pivot point 792. A flat spring 793 and a shield
[05»9."] Afife ﬂ%s? AmBo¥d gﬁ@tya&qb&ﬁﬁl%n@bﬁﬁfel PreSI0 Wivehflok,| & mouse-trap
the push button 780 is pushed, the novenent of
saﬁet}e msltomnm?El@s dYethsough 4le alsit thisreefopadoegce Smbomns:hbdgeseady, or
r enmpv

bidsEh B RSB ToTbe BB PrBREEe pACHE B s etacted and

peffRifd é)qioaurya'idaisb QfitI nédafes "W tichChél dédide iPreniod e from B skin the
nmovenent of the push button 780 al so rel eases the door

spring deflepito itsonbinsed stats, andeexgracts @ad pesitiensdhe segye about the needles
it . no novenent of the
in g&% a “f%bgsﬁg %g?‘% %Qtlglg%«fn%ﬁgs‘ aspect of this

enbodi nent of the present invention is that in this

[0818] e In tahfirss @kahylespousegrapIshféty demica showatiankigsB8at £ pagh-button
exer | on t ovvar ds a unhi ased state the state

dewiie (HO IsrPhepgavhenan theastighonan SPFARiE R e P ies § A agpplished in
a §11§%1 d%%rﬁ@ol%te E) ocey 5@@&0 bt C[Elgt i"ﬁlsd(ﬁ'géscs%ct'lo?nal view of

e skin of t e patientl)
anaadhmple\mtqhslelob ingector paakfusar syStbmrtbdtas ectl\tatﬁel usaf&a yide push button

ond B PR D B SRl b hebra ikengon

pati ent and keepi ng them enbedded for a desired anount

[08f19]i TR deliveSofFag.CF iReedsed pushShuites F86 a:ﬁt’uﬁpér h&ﬁ;lng 705, a lower
functionality of the mechanism since it is

housiag 7é@ asmepsegirapodror gPBea dpgrdatch 7y ansl ?emmh%f;t point 792. A flat
spt?@%oveg&?r glfln%e% h7§4n L%d'cllfosr ;@gea\@?ﬂmtol? clggr‘f GBwitin Flg 38. Asthe

ln sur face ere 6re Yo count e
puslbsttdroT&0eis pashed; theamoeepad of dfe tuteneisdapeneatt leat ohdﬂ €alve 750,

present invention is the ing¢lusion of what coul d
dl%%dggfé the spHag r%{gntlnon dcisk 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
woreame7she amount of force actually transm t tPed/usod4ves109
skin surface by the safety spring 793. The trap door
790 uses principles of |everage (such as those found
[0820} Gy HeBctBIULE dnitfdllmém dITthel gfeterd ifRaioniic &at in this state, the

advant gﬂg{e of . the door 790 over the safety spring 793.
safehypring/8A 1t Hea eysiany gfatei of exptiga dowes an Héblé%ﬁdei%%ie (i.e., the state

i: Ngk: 79 f ety ' -yt I

shiph il #ige 38 oGl AnE Mhip Bk E3QBHLS PERERU TS @b sirface upon

whiclette deviot isedtadhesit (A hefskomofithe patamt) dnidnbeadi@Rive uwdd tohattach it.
requces the force of .the safety spring 793 by a )

Tt e &f Bt SPrRE 341 oy H_P’gﬁl%ﬁw @ém%éﬂmetﬁ@mductwe to

enf%&ﬁﬁg 'hg?](ﬁ&‘ 6o &f a %&H%n? %ﬁdeké’ep‘ﬁfg hB& ereddbd forNeddyi8d8mount of
792 of the door 790. Wien in use, the skin surface

tinwg. [Thistfbeen hewevarnisyneesestarsi¢e therfumdtionhlety af theahedhanism, eifice it is this

t he safety . spring, 793 rather than,i full. force.
X PRI R RS HBiFP TS Psiva P B B dhe Bicilies 760 when the
debidé fsaeRoNEIBYRIthe LR strfalR. TRQEFFDQ dofintef BRAfOPNAY filirfiMaspect of
the device by the safety spring 793 as it travels to

the ensbadiment ofdhs prgesnt swvarieondis thenipelsion of gt copdl bast bedescribed as
ang&ise—n}géliogf; %%Gal force of the safety spring 793 on the
oor I's

I'ght due to the nechani cal advantage of
the door 790 being hinged at 792. However, as the door

[032Q] i Bheungesd-teapddquir VOO sacawvaytraprthensafiety speinigC®3 ihlsach a way as to
chani cal adyantage. is proportionajel educed. The .

redig &W ﬂgyomacguaﬂlv trafmiey &@Fﬁ?ma%é_ré?eg% sgfgbtpring 793.

TheN&h, ddde 708! dsesShAfkdIIES opievtﬂt&%? 3alchta¥ thb¥el Btnd ABaicdmmon mouse

realized at or near the end Of its length of travel.

traphfospredifcetaymsghanivgl &bantege ehihe lobs 79k oes $he safety sprisgi7@3. Thus,

t hat an Kj hani h first det
e S 0BT S TS BHGAED, R BLoRbSTB i resure
at @PredsRaRNd 55t DRthd BT 90 AHichSiE Qi predeinided BREASE Bom the door
and | ocked using the safety spring 793 force to

hinge&92 o vehigthredpessithe fyeeolthe @hgtyd@mgﬁ 9fdarssmultiplighef the ratio of
wh h t g is ful | d, .
thegcglgfance ﬁe}?wteenetlggﬁgﬁls\ﬁels A tlZe9 ?acﬂetirgspﬁﬂé»g§ %8? élge t}lggg 992 of the

ing sleeve e shiée nee

doanTO (. @ heeireide, theaRm surfabe Wil theRke8 énly atfraztibn oNtheawthal force of
subsequent Ig}/ prevent ,access or reuse of the needles

thezgdety ppryes]I3mrihes Bap g lylhisresved safety mechani sm

enbodi ment, or needle |ift-and-cover, is shown in Fig.
[OQZQF' dyhah E(Herl%gfso@qg AoVl Fon) TheCRIMAR ¥e lﬁBQ@%r,aﬁlﬁ ggtg"door 790 is

scot ch-yoke O or a "crank and slotted cross
urgeddivtalydfraah thibedeaidedydhe safetly spring 79bads ditravels secitofdly deploged state

text entitl In [ chani s for si gn
o iR B e PSR 1 p R o TS B 15 AR THAE g Qgythe door 790
is WEHt Qe 3 el MEDERIGAIHIOSh AR & the BYor BRI Engddatt W2 SHowever, as

enbodi ment, the needle manifold 1956 is coupled with a _
thes deomn @20 imuieasd candniivaty spvayThemc thgrdevias theh mechani¢ah advantage is
prolp%%‘;'onately 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 communi cation with the manifold 1956 such that as

the crank 1952 rotates, the manifold 1956 is driven
wodovgivared t o enbed t he needl es (not shown). ThrEeTOrS2004/026109

1952 is stopped in rotation coincident with a point

representing the full enbedded depth of the needles to
dexﬂbﬂre@wmrsenﬁg slieeber 294preilichsl shiakding theyyssdles Eofbangd the detepgmeans will

evice fr ers I |

no i piar raheon A OBl b e e BLBleBRles 200

Is "rel eased" and allomed to continue rotation which,
[0328E IMhieR@cdnd ifpeovied isafetypineshanisnt brabsdimient) oy néelle IAftJfalnd -cover, is

draw t he needl e nanlfold 1956 b% ﬁnOUt of the s 0
shven & Jigf bl Gyl qan dpeorparais Ayhahds copgppnly Kngyv as ffsotcws ¢'1950 or
a‘ \%ank'aﬂg s'lcﬁteﬁcc%sg\h%gd’uSkﬁgltl%nﬁc&ttﬁﬁ ofYeEn TREQAG &P disclosed in a
Ich s en e patient needle manifold

text Q&thedamglem@uswmmsms a”orpBes-zgv%s ﬁoéms,tmaj Pr¢sa), page 251, the relevant

substantléﬂ:j1 ln-use posit.

COIE}S%tﬁ 1of gyt e iRcergpiat qreig oy (%S 3%2 I?-x Br%‘(}?zﬁae{}\ﬁ ttl'he needle

maf iBld™M %"6 i ém&ém&ﬁ 34ph ld%ge(ﬁcﬁﬁlml 957, 88 ckdhkOY3D has a pin 1954
ott mani fol d nenber As the spring 1952
in eomnmlcatlmnwah thermanifoid é%56 smb ﬂaﬁf 8% theznank | g9§8§ ofajgs, the manifold

oId 956 into th Kin rfac i: .
o e Rl LA s G ST YR 199 € Bopped
rotﬁﬁ&p\é&@mdéﬁle\)vﬂﬁ M gaRdrdpgestiitig the full avtdedadant depth abdi the needles to
so, lifts and retracts the mani fold 1956. % The
allgwy e fluidy o AA diebl%ﬁ@: hka EPYP of o e iee usefs “skin which

allg\%% %:s?ﬁgﬁgﬁ‘%?lle %ﬁ%a\(fgl Sl GATR,; thehk&it f%@% Fgel&Red” and

user to render the needl es
allsate to Summlﬂa‘samme vshdslt eavsondirgg touthe owpleseeththetsgotch-yoke, will

trigger the deplo of the safet ani s and
Wil gneete GEpiol A6 3P OB ok TR oy
sense proximty to the skin surface and when renoved

[O?EQFI A? Shi T 5"1’% fage thed ﬁﬂlr@ylstd%ﬁl&&f Qbiig M SddN-FoRe mechanism

sensi ng he skin inplies a diréct
wlnelh atangwgem vptlbélt\pe'e«mt mhedlemamfold 10ABanddnshosyn igrfPrefige position
nt 1

d
TR ST PSS BSSLRBo 5P 08 e 195
is Yo QAUGItR G piner tancem Dis4tieinged ein dieed dﬁbﬁgh a slotted manifold

realized on the skin by the user to inperceptibly
mubectose] 0B26]e mn&d8g%@ﬁ<eléﬁrﬂoreﬁﬁlﬁmln§f oy e PRI drives the

m%rggcﬁ&] 2)%%@1 1{#&“’{\% RihRELHASRo Wn@ %ﬁﬁéﬂ%l%erﬁgélﬁ fQﬁhé}QFa%le(ﬁ' the arm

e Skin af ave been depl oyed
1954 e SWhert Mo vedahamins Wﬁﬁslssﬂm:vm tiamelringsin dbing sohliisighd retracts the
122. As not ed above, the mcroinfusor includes at
mafdd 18¢e drive spring which acts to enbed a needl e or
an array of needles into the skin of the user. The

[0@2546'1‘1?@ E{dﬁge trBY aA@SE@Bh-ybie BRE! dnitfddffertd) of H&afely mechanism are
er t It can drive the needl es into the skin. In
passige eysltmnh nﬂmh ehuine np radgitignalasteps bygthe whgsfo trpeder the needles safe.
ucrl]1]c lszIQslswe 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
provi ded and positioned to allow the user to engage
wotZees/o1&me 1004 with the mani fold 1000 or head pafi/itshen4/026109
needl e or needle array, and by pushing the ranp 1004
toward the mani fold 1000 the needl es (not shown) can
patm'aver safighe designsdry ﬂe'dﬁctiegl tHeafokceo of thefsafedemsklianispd rdahieed on the skin
ﬁ |f. the dr|v§ ! g (not shown) however, is
byAhg Bkl PPELieRPly foR yalues-on exerting force on the
mani fol d 1000 of the needles, then this [ifting of the

[0826]! €& Aottt NEnBih st of AR Est@rﬁ idberdtld® Whichein®RIdeNSifting the
[0327] As shown in Flgw 117 and 18, a passive
B

needde rarcngedies vieagleow ea bns&ftmrfh%\hlah@ b&erpaiepl@mcd uses a ramp
mefgedl & n’%HO fl(lr:: gnd 1%90101%}%}/0' %ﬁ 132 15? %&%ﬂ ai)gve H;?odmﬁlsor includes

Om opposfFt e “Si ér eof

at Baastl cﬂﬁ|drf‘1'e spfin@whitiifacl0dlnmdedn fidaglera i axﬁydjfln\éedles into the skin
toward the manifold 1000 hy a .spring 1008. The ranp

of hgouper. Ihe dleitie sering: Hidpsighmt BPIgNed;in sychp PARNGHHHL ﬂtcﬂaa drive the
negtﬁ%ompélthélsﬁf_nrber %%&2}%‘&}#{% sm{wﬁmn g o ﬂ)}'ﬁd ﬂ% ﬁe‘?ﬂﬁé E}&uswn is

out e entire a Yy IS SpOSG
commldtﬁ ra raechianisosiuoh aslevimp 1464 des be ipheddcabandeposiioned to allow the

usSinsasaRe AoroT B reovbR 0odGr Peed i ngsdle npecate amay,
an@fbytﬂﬁﬁmﬁ%lhecﬁanﬁﬁl()(m fowvaid HekmiRfldeoGKine RedEa et @H@J«%) can be

shown his occurs, the slots 1012 of wedge 10

rampesl ueloedsféaﬂl backrouthef thel skiroof themirer 1l Geadrivedsiring (not shown)
ns, 1002

h
oA 1 ion 6 Hav YRRRAR PRk 18 g 20 BT BR ot the mecdies,
thémRisflHifk 3086 naditkstib @omeRdirgsthe fgrce shMed}tivaksring.

retracted into the device and the needle opening is
covered internally é the wedge 1004. [0328] In this
[08RAd A srehawn iy digieddé andohls, @rpéﬂaivelretraqt@nawmed@ﬁlgn is shown

s Bl RO OPL NG, ) Ol 02 oo

fr(mh sppq:me isides theceolf ¢t wregage tain anolecge alﬁﬁﬁ-) mm WHIEEI malramp 1is driven

oy @I?iel?@ﬂ' 3 IereRAV0F. (e (EER L0i i eaR pRe promaturely

hfﬁ tHERARRISIAY 1000 letso H0{2LEQREd BY-an! Ahe¥iRE GRin! Q%ldbgspull -out
held in place b e skin-sensing pull-out nenber

me’ﬁmﬁr slio06.- stswﬁlge psﬂembdwts daamﬁed Wi angnfuslod dpyice as described
t t .sh t d
obist cAOE 451 P aR ER e BN eg iR trble iheSis Pullgn: member

10068 PullddQibwrvapd 8666Tthe Ideviafs\ée $t idr3tuck tb QS &kih SuFad@dBot shown).
that rel eases the side notches 1014 of the

Whea Hiss eoeairs dhepeipis- U2 afetiedee H9dere é@%ﬁ@ﬂ‘érﬁtonaﬂw pull-out member
10 T} SRS Vo BBEERS8anl . L 109 ORIl o

Figtldgs This [ikace tueifdld 100€ apd ﬂ&ﬁﬁ&dle@f(ndt%o@h) fre réfracted into the
nanlfold 1000 is.re]l eased_ and seats _the needles in the
deige and hsaedle ApRAANS I8 coKsTed iterally bnthe yypdes 10 on t he
| arge surface area

[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 nmenber 1006 pul|ls outward
and this in turn, releases the wedge 1004, which is
wonrzoss/asmar spring | oad. The wedge 1004 noves fPomweseahd/026109
lifting the manifold 1000, retracting the needl es and
covering the access hole. [0330] In this enbodi nent,
1006 efle skin-senbiog paitbak aroder ﬂ;@(nﬁei,s hetd gha shdablblebutton component (not
trolle 100 hat dri t he wedge 1004
shg0da Thesmdnaidios 1044 BEwa2ul kb Memiet K. ar' ve - spri ng
(not shown) disposed above and pressing down on the

[0829] fwhéeh #20Gutich ik PesSas intholves HMiICBerdSs iat %_d(gﬁthat releases the side
conpressed by the I|ft|ng of the manifold

noghes, édldnetithe skipgensing pulbawt membereiQQﬁreommmnhwg slynultaneously
|y _biase . i ng..1008
coR i b JoRE A00E s Sl b R AT perbl puout member

1006! &Byi)lﬂtlﬂ%-du[a 03tht Jprebepdead fOh€skiR MHelBani fed $000Nis @¢ledsb& and seats
above enhodi pent is shown in Fu% 119 The concept of
B @

the pegles i Bigi sk UpoR aeenedl feonhihsi pdbeivern the large surface area
r
of ﬁrr% sk] fna'%g&ég P@l(l;ogglrrnleﬁgg‘r f(@g{}%hﬁ t@? djthkqg %elﬂ g{g}era;—ég ®he wedge
10040%hithr BChdwy , undad spitiveg fdeudl fliledwE0 10@4 anm{&h efdrwartih hftlng the
the ¢ r|a e 100 e 1004 in this case, is
matﬁ’é:fglii Ot ¥ ﬁ“%pt ? 8?*‘21?‘15%8 Yrmg the 4656% hlom t he
carriage 1005 upon safety rel ease by pushing the

[0880] f1altHis feh®RdRenlahRtis a R E-balkRbs iskits vlfiélY arSBY tdi@i®lled. The
of the manifold do not need to be overconme, as they

sprrgra P8 ehesdrizeas thravadge 104 nsos ﬁvrd@ pend exnandar}“heag@mfold drive
1;1'19 0 ot LIQ rf)]dls)}()% = oR}h Ghd &?{sg'mgrato n o%nt(l}e rﬁ?arfgf\égad (%%; 154 creasmg

o USG |n| tra

in fdiée 8 it Veccre e s b9fthd hﬂm@&ﬂltﬁ@indml’&GQOO@ byalie diivid Wweéige 1004.
that they are buckled and can no | onger exert a nor nal

Thisoga Be ovprsomanyith & varyostranghy h?a%tweé&; |S@ﬁni BOO0R, fpwever this
nebIRES KRG ToRe i iTo BreFRE b bkl L 0333

In the enbodi nents of Figs. 117, 118 and 119, the
[038ﬂ¢lTherfg“ones aqmiherl vegsiam df dmnz;ﬁo&e empodimvant $s sHoevmieFiige$19. The

ool ghabt, wabisiment, el i iasgals” kol Sk BRege Tob® tat are

launBReds frivafidg@®@r. dftd M@niféld SfriveOshrivigs Qﬁcﬁteﬁow%ﬂ h&S$ve/ e carriage
presence at the needle area. The needles are

IOOﬁd@mh/L pyd ﬁlﬁtreamﬁpéisl@ﬁﬂjlsmeplg@ Mlthgthgoaxslags lﬂﬁ‘>fn| ﬁbﬂ wydge 1004

i P65 PR SRR R BB 03 3on s

reledze sy puﬁuﬁg)rtmmmaaﬁdldaﬁekldﬁ dhiesi1007. aTea te deelkpiils of the
to release the safety shield. Therefore, |ow skin

maaefﬁlas%qkbnptdwewgbﬁ PYeIEAme 3S el TRBarexered agaist the now independent

cm@ﬂg gnally, three parts are included, contributing
assenbly conpl exity and the need for a | ong t hrow
to work (i.e., increased device size). Also, as with

[0882] 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

completely 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. [0334] The ranp el enent 1004
woizned/adad in this enbodi nent of the present | PCEMIS2003/026109

includes a ranp profile which is shall ow enough to

overcone both the friction on the ranp (i.e., friction
de@'@é W?@t@ex&'t}p and 80 m%p?@%rc%qg_“the‘!\@kih%u}ﬂaéé Hivgn ckigh @r affect

000), and the force of "'the drive spring (i.e., force
adhesiyierngesenee ptthef ndedle 1000 dbemsedles e hild hntenabgiafigr vse and the

sha w that the "throw', .or_translation,of the button
sprfg el sty Biipan i SV ik Tt B0 Ginpl gt rbdhisck forfy batance
sudbhthat @eRsH sprifig 11068 UsifpREsek e driv§rinkiand adkirt Aehesion area
ranp to affect the manifold spring, such as to "knock

is repeiredr toveleasgthegpfey shiell. Jdeesorealowikin adhepgniof bigh friction can be
1000. This..e di t I r,U £S5 t ) .
e R e
and iligmedduor hdord Heowi 18l wetgai.t Néndli¢dsud deyite Bige). NAllso, as with most .
shown) fromits engagenent. with the needl e manifold
compregscdSRTIBE BICFRANSATS, FFhSRENELFRdCSRBICER CIRFPt he dri ve
spring and maki ng the corresponding lifting of the
[oﬁsag'l%% 8D QEmehOFRR] infulibd G elis RAeAM&k drithe present invention
enbodi ment "i s the inclusion of structures which would
inghrdsy iadtemp ptafde sthenhsie shediomi @rougly & oveneonmeleath dlse filcton on the ramp

. they .hayve been. s ssful | i,fte t of t L\ an
G S GO R AET Ris® SE0E B il Bl Pl PP A8 e fore
of SHRUHveE BN (i feh dordeh@¥ing OBy ini i HRECOG) dbRAWHIIES Without being so
ensure they enbed prOfJerIy into the skin of the user.
a

shatiess hahibe dtheovdaryranslatipy oh tedrudton s adiristy long. Apaoted above, a
ot.t om of 1o nd S r I

ol P cABMGRAT L G837 YR Sl e e

mantbRispeiag) dheh b & Winsek terdtivergribg eaks pérth’t ftsvieeksemasifold 1000.

Thi s enbodi ment of the present jnvention therefore,

Thisrgnhodaaent smployststueturas dnofeBaVaLNeGATY tediot qnly lift the needles out

N " : PR . .

or PR 8 4B 1 0 ol Uy TRg & b it

neditlo kenifoldel08s thue elichidmeing aherfarbe exerted ebyethe idrivarspnbg and making
40336 é?ill.ano#her epbodi ment of the present

the GarreRIngmedifing gf the geedies @Sisk-ch- yoke type, incl udes a
mechani smfor Iifting the needle or needles back out

[osﬁsp he fedtien a8pdce bf e ¥mBaYiaRAER WeRhANS6h ¥B sidctares which would
V-slot nmechanismas shown in Figs. 120, 121 and 122.

pravide hisansyerse barierovendhe medles vihen gy dravobeantiugcessfully lifted out of
enbodi prent, of .t [ Nt L NV j eqi

neGRT A TERY btk R BEREE b BRleS Brs {ARalT Bingfoln that they

reciuiirei gpatiel fdarreiersl @BureAfhcgrentbellipreperly inke thessin rof iy @ser. These

the device fromthe skin and the adhesive pulls a
needie fratpisek by natigs extradphiyendrthe thottepy AE dhe glevicqand unless fully

Bt S HERP36 K 8 HBFIS SR ATHOE v cou
othehweiss |teglé.and break off the needles. This embodiment of the present invention

therefore, 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 having a pin extending
woRn@migpposi t e si des thereof to engage a V-sl eCTAB2@4/026109
formed in a menber 1022, and is driven within the sl ot
1020 by a pair of springs 1025. The entire assenbly is

beth SRPIBGEt VbihfianVaboti I’ﬁéélfilhx@ﬁl gevidven asFiesee,ber alpyZ2. In the
As not ed above, the user gl ns operation of the
0

pagiave reirapjorpyletsdsisiey of this embodimgt of ghet iesenh HIVERIQN, de wser begins
0
opgga'gbg %g r%%o%vﬁcgﬁ)y;%res%g&i%l%ﬁdg?gldyﬁgZﬁgg}ﬁé ?}[é 5’ 805 Kfltsep 8e11very, the
usshemwdvedthEdgvicd #6m thinsidn tahé thdeadhesive mllhcatsm/‘ﬂltle& oyt of the path of
rel ease neans, s ) a user .push button, the s ring
the gam glids. Téxeéa%é@ﬁdim fefiaciog g ihe govicq Fithag olerfbrongh which
urface as guided by slots
thih%%%s%ﬁe é%?gg&%S%@%?ﬁgigFg'to t he point of maxi mum
needl e insertion and is stopped from further downward
[083]ehs Isowhen Flg. A 28ua frasseve( mlactiﬂmmg deségmisp&mwmrhming a slide

GRS Gl e B AlbRel e FRE 8 BRRsct ot 1020

forh&l B #hfembe2 0022308 i§ Aevelewitht ihe st 1020367 a pilir of springs 1025.
contact with the skin, the slide 1015 is pushed down

Ttyer enisirs asspblyr i lasposed vithar ar wiugarodgvigeoas: ¢rscrisfiaabeve. As noted
B 208 S S SO 08 B, SIS g ot
a hl@nghétdod)lubstantialBrusvdescritied in eferabovs erhb@dlﬁﬁﬂd) ®Scompress the

back into the deyjc nd. covers the hol e conpl etely
SPEREY HEOrig shitem e bt 420 ?b@gg}e ics 1pAtD@tSdet 2 ??R?P fegns, such
ascaoﬁg&l‘ ghﬂ\ Hit¥on' 'tﬁkgi;ﬂ'fnggl 9994 e M%Q&M@&ﬁ@é m%%e? P Dforcing the
nol de a

ving very high strengt Very litt orce
slide 18pptavedd the skireswkica ad\gnided biyrsiais 102h Ehelslideel015 travels to the

PR B R St 3o 3 by RO afhgvapcaret by e
skihsﬁlrfa%é‘ ¢hbt sHewn), @%pﬁé@%hﬂféﬁfweﬁh @b PIHRWpARSs YOBUahd stopped

feedback of "in use used" states, and requires no
frqmtfw@hep dorward mwéwrthe mmdamwwiqm of the aéqtaulﬂa@ Mhen the device

release .t he afet efor (o) tick h
s o, 1500 i A nfY Sk an® AR M FideCtl S il ) trsly and wavels
ﬁlWhéI‘ITOf\’hﬁd ﬁh@ﬁ% @W&ﬁﬂslmbf slétb @0z theftmela)ﬂtmglde NI0®SVthen exerts
o work (i. i,ncreased device_si ze) h(gr esen

upmas%for%owhﬁﬁn%@id disppsee bencathsihe she h%lc At s&mvn) aud petracts the
neB@ks BRY ifdMhdge é%ﬁ%%vérg tlf&{]lﬁﬁ 0 fétélg 9&3 thgl‘;r‘lle$(ieles.

concerns about force d ov
and the rate of depl oyment . [ 0339] Anot her |rrproved
[08&]t Thie rinbddiment profide$ eorppletewm/emng/dnteedins withanaterial and can be

w35 g e BT PR0 oY P U B sopligd o, B2 R et injecion

anll! the! et RdriY dBeVARUTRE AdheSIVE PelsBRAR at HeedePUTKE heddBCare safely
safety shield feature of an infusion device before

heatmtamallyoaﬁer apel sEelythati the embodiment slsady pravidestvisal {eedback of “in

use or useg b G states andI rléc?&&eastr{ong(tra 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
wopoeikriew3by a prel oaded torsion spring 1032 amdTrenen4nse109

| oaded in an "up" rotated position until the push

button 1042 is pressed. The shield 1030 is then
[088PB¢asmrtharithptavee shfety ehBbdimehudf the ppeseneintediohriom passive fully

rotathagto a full deplﬁénent position by the presence

englpsadnahicld @ desaibed balpIy-nfsie: { hrb 1@ RESPERIIVEdpiert view of a device,
ilhfsgra{l v%erA"c’-?f e %B@dlgf?ﬁ{ Gﬁa leé%P ﬁé%af&?}’\%ﬁglg'f?ﬁg& of an infusion

agal nst the user's
dediey bﬁferd tivatiomy el Fmg 24 issa ﬁerspectntdt@ﬁsm dbw of @3evice , filmstrating

l.onger. bstructed skin urface and rotates
a"é%g?t Heks4g sa S}Pg\ﬁt fealprs ’é‘?"tllvﬁ%%d into place,

fully covering the patient needl es 1040 and preventing

[0134@3i | ﬁle&%t&ﬁh% ISRl 1039-cah $34blvef P PRIdAded kdision 4Bring 1032 and

the'needl es 1040 are originally recessed within an
reropehiloaged GBBn oA rotetedrposiiviewitil dhe puey buttepul §4c s proessd. The

o 05, B0 e A AR e SR W «
deplotmemtposition blytiodprésthde bptha abériadken fddnst tHeushesive covered surface

device. Wien the device is renoved, the shield 1030
1045 ppthedlgtise- amepéle%eww isng dengsy againgh dheseris lineh ag yhen the

n r
oS H5nek P ol AR ek Ol SRR e b A Oy et B E in surface
andredtates pteout 18 dtgres mickis thoaekdr fackd atd plasé, dully povierigg the patient
%QSZ 4Asgan be.seen Fgﬂ 125 illustrating a
neglles {0an QIQYF%W%?%Q tlBiﬁ WSt ower housing of the
devi ce showi ng the shield 1030 retracted within the

[094\1& CA&s sHove ih!Fe %tlzg dae nekdiehhire bﬂ% hOBPrdcBssbd d@BirPan opening

| ock arm 1034 t rests on a cross menber 1036 of
108hen déW@readhehlUS coiret! sigface 104 xefthe vlh‘éﬁe t Flee wrgt sashires the device

on]tg? élﬁg c?¥l es VSF %\{ hé) W4§ hg{ll\@ g es ti-ll: H&EJa rﬂgttg}l 1042 to

W e op ene ousli ng

acﬁiﬁld: iR 1ﬁﬂ1@i@hlmvfcb.e Vilienethel d&ﬁwlsrﬁﬂxdyed Ghe smaa 603(0 EIIQ)S down and
tabs 1044 on the button 1042 push the | ock arm 1034

loggsfint acecpvss sthe areedientl 840 1@ Peevent e wiw tFm $peiag @ foughing the
ne&gegotate under the load of the spring 1032 when cl ear
the skin surface. Fig. 127 illustrates a
per spective view of the opened | ower housing of the
[084:2] CEheathiedd 103 kisshitahpkdlB@foirsed siteat meital fare thahtsspré-Qetied with

extend fro pus but t on 42 ta al so hel vent
2 IO as e bepiehat A n2 e Beconbff iR aiow of the
opEHEISI WA houBRIpdSN th@ QR6icd dhowihgant isiigldl TU30[BR4c3d Withiethe device,
anot her rel ease enbodi ment, an additional arm (not

thcsfmmﬂgc of qdap@huewematln@u@sstadmk am 03gchatagsteer acepss har member
A 8 O s A TR b 7 sy oo i
Figeahe ﬁﬂuéﬁ‘iﬁng ¥bemRpédiee bietvsi 6Mthd Ofehed 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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is pressed, camfeature(s) (not shown) on the button

1042 pushes the additional arm sideways so that it can
woanagistisough a sl ot and rel ease the shield 1080/182003/026109

only a small force applied. This also hel ps renove the

tol erance sensitivity of button 1042 position while
[03AB)VinNngt tivehahilehst ciifdithents &5 bddidovedl aim (héteshdeu) Seprovided at

soiiafi 30, et s e Soceie LRI oy vl Do 1 Bme D8 s of

mdvefddSi OnESUiLGS ah SrATHALSLIR0DY Fixbe b@fb%@uset 'Whe%hh@ btton 1042
1030 of Figs. 123 through 127 rests on the skin

is prassele @amvmmrc(h)s (nfgvshown) onr drowidn ]cﬁﬂr2ppmle§/ thy additional arm

SRR e IS § PRI AR B B« s

forc® Glspliq eﬂhlﬁakat}lelﬁ“&n{d@ettﬁ@ t(fl@ﬂaﬁcel@é}ﬁlti%@r&’ Bli®n 1042 position
ring pin was renoved during activation. [0345] In

S
whilsj adlomivih Hienghigld 10B@ to srsk lowerdathe device (Thisaalsacan pE3ide more

rolfnthe §088 iRl P2 Zh0 PR R IR BV RO GR 0 Tock.

pushes the arm 1034 outward across the snall dinension
[0844{ Whil¢ desnfBhi denice hysdxk'mspémxg thé dodep theeshicdidvl 0Ihef Figs. 123

force _to defeat th .Sshield applied across the
throughy d24; 15813 P the £ Skith SUERSSs i‘%@attﬁ% eNisentsl TBpYERe PUTpOSCy. or
acd|BMRATR)) ttheq;uckgte?%é) gﬁard -ll_bB(? ffsl AR gh bR éﬁ%‘h 1085 & ‘?cgfhe torsion

the | 6¢k to b w whi | e having a nuch "hi ghier force t
spuieg €232 anddotksokver ?@418]46111 ¢he lnls il 048 whetierthe $982 marwals eemoved
d I.oadqd nto a pin (not shown) on the shield 1030, and
ugn%B?}Vﬁgorérm can be | ocked under tabs (not shown) on

back of the spring, thus preloading the spring and

[0345?1t1nngusa efitbdbingens U khea $sokMy YichidVd shithelad aﬁselrm‘@hyand/or snap -
d be top down asserrbl ed into the bottom housing

covﬁ@ratm@rzﬁﬁd dethiecieony of dhe shicld HO3BuThe fores ivaeneasd F}}F sérg/eld lock
o1 PR R Rl O e ki

thenolrdd lowt Mee fareeto deferithgshieldd0daisapphied pbm@i theQarge @dimension of
of the spring can be rel eased t ress an bottaom
the,¢rasy %@tlg%ﬂMéO Q}Grﬁl%‘fen%%og%%ﬂg‘ This %Eowsdiar( et iyeeage the
1odkaBBe v RAGK h%n%%?mfcﬁ%gl&r bR defRe R 18in9” the
safety shield 347] Theé safety enbodi nent shown in

Figs. 123 through 127 are anot her exanple of a passive
loaéﬂtmxegy@toampnnatl O%anqm et lea@edmmawnt (et slwad) @n tll@sh)eld 1030,

o S S B S T8 85 I B, s

préleddigg &R, sptihg aﬁdfbﬁﬁtlﬂgf ﬁtstdbﬁqwb[afégerﬁlﬂbly Thashaddl hiseMBB! would be
parts haV|ngah| h strength to fail. Also, them ninal

torf dewe aggsprbledyinte tlsfkbwtqsgl hph@n& iof ébeyinfusiem deviee pEAAJO the button
sub: Sgﬁﬂﬁ ?g ggesglggéaa)g%ot%éaﬂg sha‘?gs & Iagﬁ{ bﬁ?ﬁ@%ﬁ%ﬂ%éf“ thggﬁleld 1030

requires a ree
intb o sets of snaps (not shown) w1th1n the lower housmg 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 constructed 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 nake the device |onger, and the

shield 1030 presses on the skin during delivery. The
wosoal1d700peni ng 1035 further renoves a | arge ®dras2e8/026109

surface near needles 1040. Al so, as with nost

conpressed spring nechani snms, such springs can be
misinvdlefoice tappligdete skirabn thehshiedd Gafarthe avarycfesm needigaontactgpoint than

spring selectign and .t bility to .construct pivot . .
othq Oéign?réauiﬁ@dgngésﬂ%?alﬁwv oo aviERb deaehtSlsc avithin the
delidk [IRiEh RAPHHaRE theiditeABn b PARVEE shigfki 39 (YESBABH BB &% during

the bucket, or shield 10 travels fromretracted to
debxergndibe spiedd opanmsg 1 fefustheretethaves & ldrge adlsasivei mrface near needles
10 Igﬁd part. and instead(Pf having a flexible.l ock, theb. tt

3& SQ S (I DR HOTIPEERCd TRINEHBY D20 TNt Ch FA P EReFARRy Subject to

cré¥pCURN thek € ¥ BE coRbcthd RipardindsprindSsdldetin RAHSRE GbilNE to construct
view of an inproved safety shield enbodi mrent of an

pivatitubss ehrequireGe before activation, and Fig. 129 is a
perspective view of the safety shield feature after

AVE=Y [ - i i . ) u .
1035) De e PAESAIn(ER: RAF Bl ol philf B irtved tockine
médchenibuitak cie thidkex, bBsshicld 4980 fratdie frohi etractéd bbextended positions. The

rel eased and rests on the skin, suypstantiall S )
Shwid_swr hiscigsativ o dnolded PHbaRbipsicad Pgﬁ%@%a_ thg%%%@e pivot of the
shitfd SnSYAERG® arduf@ a8 tHeRDy (P enB RRVRL rbihlifls F13€ 15818 Shrspective
105 t R 0

5 and e ratchet mechani sm 1060 at the pivot
vigrobfian ingngegi safety slueldembbdsdens of am erfaden devigmbformsctivation, and

: t t hat t t. chet hani 060 hol d
Fig dgBirs bripies Vil gt BRe AR RRNE ST hAtAeES (e
rat chet mechani sm 1060 in greater detail. Ratchet

[0Basi] hAd G%mihFifr 123ethe battoh NESE i tHORSusAHRoldSthe shield 1055.
and a correspondi ng wedge, or catch 1061 is |ocated on

Where threbiiéen 150 iparessed, thetshieldd0p% indnlepssdkand rgstpagu)the skin
Y BP0 B, At St ASERorul K BUROMY sl Bi8e i
(nétoghosd) | flipg echeashitld 156t anddehef rarviet hecl@isnom060 at hike pivot point,
device and into the user. Additionally, to achieve )
engagiag 2 gaighsl 064 g thederse bedises Ygekiesedinly Bat dEdaisheigmechanism

10%6 ‘ﬁoﬁltlgitﬁ‘é &iﬁgﬁgsk 0 gl_akgeﬁgg\frgh@_@’iuﬁéﬁ%fe% Rife Pa?&i{eﬂﬂlet:ﬁhnﬁéﬁ? 1060 in

ei g of t evic icilent spring force iIs
grgtavicaid Retcheti teetht A65% hire IpdestMS0n i the r shidait HISSyarov 057, and a

the ratchet, 1060,  ho er .ca nust be. giyen to. force .
CO B DBt S (5 A<l PP S vic B R pesel Gtdton s now
loddepal assenbly is sonewhat nore intricate as the

spring has no natural place to be held and nust be

| oaded in the device at the tine of assenbly, which )
[0350) TFheqaicheiscanpreyife taethn 00 affgientbhlargstepengh thessist a defeating

AR BP0 P R 5 85 o o
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 is 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.

74

/



conpl etely covers the needles with material and can be
nol ded of high strength parts. The enbodi nent requires
womobyni8ws addi ti onal parts and will |ock on f wdT/004/026109
partial deploynent for robust safety. The force
applied to the skin surface is further away fromthe
[0884d Ehes iratehetthmkvv'ptdvidmhgast andxbeli pastie; shfetye vanbodithent which

o T S B BB ARl AL s The

en%ei\ﬁ?ene (l;é?;lg%ﬁ&ﬁl& twh fh@dﬁllahal Fhrt GRS vAl §8&Esh Bl S dployment

duri ng ivery and the shi'el d opening renoves a | arge
fombhesi isefetys UFtfedtorcerspnlicd toghn deulsedaceAs Sothensway fromnthe needle site

essed chani uch springs can be e
T SR GBS isnRe v g JBF PR itent e atries sngee witin
theA@S8dEWNich Rh® nfhRY itk devicd BhEREIA] WK tikDalidve $eboirhdHe, the shield
i vot point also requires very hlgh strength. [0352]
10§§1 preess onrpe skiadlusiag delveniiad thresheld ppering preeventa large adhesive
/€ [ i
sulffRéi 8 oS, ARS, ol SIEnEREE yild p8iafi: At sprins
calli) ®E SpBjett toecrbe hmdnthel amgahua tdeloadsd durngsissanhblydin@ndevice. A
nbodi maé}ﬁqj?of a safety. shield featur&il of an infusion

ratglas) lec SHEAAS &0 BEPI\PA PP alse FRAUIPYYCTy high siisagths4 are

perspective bottomviews of a device illustrating the

t t [ t
o1’ 8L, ol kG358 e

enclosad pnlép@rteéesmml cgdedindne dsnflexribed dmhvee Fxgs60131 and 133 are

ub
pePERVERol B Reo bR AR S s G Ap SRR 583 4fu el feanure
of ta@ iafisstneddickOb&SFoMd hdtivatibd, elnheFlgﬁ'“ 1332dari|d)@54 Qe Fé\ﬂagective bottom

lock it into place before the adhesive 1062 rel eases
vigwseofgideiics iilysirang thesafebt shidld frafusg afterractwationg 1065, i s
provided which includes a flat surface portion that is

t
lo?ﬁc éggg%é/\%%ﬂjem ve %éﬁpglf gp%s (llagl {[}Eg&‘%on S tﬁﬁ {lgﬁg)t%pares and
usgshee inlﬁ.mdiﬁde\aee 11960 enbstadially dshéespabéde abovier 0iWhdnethe device is

kin, th d 062 || d
relfl%%'%ﬂa%?mgthg & ][%f 'agteaﬁ B é“ﬂ%ﬂﬁgé@%%chﬁﬁ 3%%%/?’(1(?1}1 nk06p i will pull the

shi%fd fd?i% AE¥AERck ﬁtn%ﬁﬁ%e%fcﬁé ﬂiencﬁhésh% LI eRhsed k‘?rg?urface. A

whi ch ot herw se woul d be exposed upon renova
saﬁet}ehcmsmugcer $hiddh 1068, ip aom\edﬂd whilk imctudes deflat saffe¢eyportion that is in

h|e 065 t ke nt o Iace and
coR AN P s o BPCREE: PG RE AT 1o teresed thereon
sudDdativhdh@e dal Rk G Adfved by hSpARREHoMBhEkkiRAhE adhdive 1062 will
fits within the device 1060 and is held in place b

actthéleplay (igh, TEDEY of extprcihibpshieldd Oéﬁuf@muthromsnorrqfﬁhe dnge thereby
shl%thl cﬁl @1% Qgen? %Le)?cflea:]fbé’}sﬂshlw gﬂle}\%ge %gbﬁsde eg( éeﬁeJ oﬁ“%%g&val of the

nee OWn) are renove he a8 e

devise [ifony thdeshtichit. STHS ertehdeal $afetl whieinl 065 1sOtIhen @csbkw énto place and
bul k of the bottom surface_ of the device

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
provided 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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1060, and one on the bottom surface of the shield
1065. Wien the device 1060 is renoved,the two patches
wormesdiBridependent |y and the shield 1065 i s nowCmais2é08/026109
since the button 1064 has been pushed. In the
enbodi ment shown in Figs. 134 and 135, a nunber of
thgtwel patshet moan dldtepd‘mleﬂIQG and thet dh&l($ hD&s & Ad¥6 mobileeince the button

shield 1065 is_puylled aqut un .t _becones trapped )
1088 b BeFnt ishedo @fe ﬁtﬂﬂ@dgpa@ Rl 1 RISt biFeAEos: & Habpof guide
sldtd) %ﬁ@ Rabs! R)E'ﬁelq ﬂh@tsﬁleﬁpq 0&3.Otheb3hid1B € 0BH AL §RIEARS: ARl 1Secomes

shield 1065. 55] The assenbly of this enmbodi ment
trapped bﬁwsclaﬂleftop of thecsldth endi thei tats 1‘066mm6he thathmckdhimto position

tton js,alsq spnap,fit. into place, as it is required
byﬁge@Wgﬁg@bﬁﬂ%gpﬁpFﬁhﬁkﬁock. The pull out enbodinent is
yet anot her passive safety enbodi nent that is provided

[0855] Bhdwk&nblgiof tiasempsdiiefesndedansifit Rekthelleeide Wolr the bottom.
not crush under human | oads. However, the enbodi nent

Thedwiion a% algo geap Bleinig plapacs histrRqHradte cagegecthe inifial logk The pull
o oo sk PRI ey BRI il A5, BELEE L e pr
andegstidena post detkesihich odlV aloedrivhl enddr Hungarbddadom However, the

This also results in_a large. travel reqU|re and yet
enpodin i EequiTet £ dastee eTRiGe Wéfﬁnt the dsyick.cAngan g?ébfﬁ"“ﬁl to expose as

it teqhietd £ [a%g& th&FﬁzQ a8 tRat # ﬂ 5t {he %&u&r %&hwﬁ SRLIQYRER Yeast one
upon renova Anot i nproved safety

nosrAdbekii veeeriversid ItoﬂmatpthebetmmJ rT\hemlsQ)resuls @ PAzge vxevel requlred and

yel Pl PRl BoE B6 S Ba S 85, 1R BISIPE S a yneer could
pr&’hedepishét dpdeiiyval of an infusion device in an

initial ‘position, Fig. 136 is a perspective view of

the safety shield feature in an in-use position, and

[0B5§] Antthirgmprqysd spistt smkodiment of the prescah myentioshs @|pgssive torsion
t 0
B TEHRRD bbb SSHARG) BARETHE 085 ST IRl view of a

enthodingnt O 4Gafshi shield Efa'ettla'e@ﬁ af ipfagiod Aévico in i initia piokicba, Fig. 136
. 1076. Two springs could be used if necessary. Wen the
is Bmefsaﬁctawsewfgh% Rty shirdd feafhire dn @n 1orpac pgsm@r,éaéé*dg 137 is a

pegsggctwéezlézp bf ﬁ&% sgi?r&J %é?ﬁ feaRlrOGka R4 Te ijﬁgg;}b%ﬁﬁi a drive

1072 on t d 1076 to pus ni'fold

1076 downward to a seated position at the appropriate
[03817] cTheyemiwfgamenthncludssiaquelogdedxhtzusil batsiamdpiing 1@70 which rests on

d fromt. one .of t hi ngs.can oc .
a e 107 Sp M g RRG TS 8 e 0t hELRER 66 RsrBh ten the button
1093 1i§ pushed! tHel Mygifold CIOTH i iB Wel8ase@rana tHe 3pfind MAISHIFivMEK 1071 and
1070 slips off the drive feﬁfﬁﬁlon flips through 180

pughagraedrive pagal X3tanHbe nang i torpuple ghelmmfc&ﬁ 1pR@ downward to a
sed e‘? Pésg{ &ngthﬁ% epﬂﬁgé{lﬂtg gel%agi n tﬁ%; QC‘?IQJ g etxn ted antd it is removed

an a
froneitisd skin,0dnet dfetwenthirths r‘@ﬂto,ccﬁrh €F 1l’@,nllhf=: @hahi fbly 60765whlch is designed

haellnlgog)\(?rg gV%r_gg‘\//‘S (S;én(%li\ll\lgsy %or?vla; Ia?xgdl he stphnllez ere7|0es?1?)ls n%f 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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the spring 1070 fromthe drive peg 1072 (which is
sonmewhat shorter than the retracti on pegl074) to flip
wot200xte7oset r act i on peg 1074 on the mani fol d 1@€6,US2004/026109
lifting the manifold 1076 thus retracting the needl es.
[0358] The noving end of spring 1070 shoul d have
1024)f tbi tbip datthe Fetracore peg d0Take thehmanigaldr 9X76¢ limghe manifold 1076
thavoi d..t hgtgri sg of causing injury as the armof the
WS SPacnR RENEEeS om the drive peg 1072 to the
retraction peg 1074. However, once retracted, the
[03B8] Mhe IAGnHendisf dphiag 1870 §iutt HA €Gu elvtend eRataB6e téfimaketthe 180°
di sabl es the device. The enbodi ment al so requires no i
rotgiden bytaivald tharisk of pameny inpsy ¢F the armeofche springshasses from the drive

i §474S S
pef PR TR SERiPn ik D By R0aT bR REafed, ESPN 1 folds the
mgnafolds1 GMeeandagedlce dp aNd dicblies ittenddvideo Mhe eneodimagp laisedequires no
to the skin during injection, and the needles are
addigipRlpafs| d internal ly after use. Unlike the pull out
desi gns, this enbodi nent does not affect adhesive
[0859% ACRiRhDERHdERentRUEYBEd abdRANANEE passive GhifelyefledHinism in
avoid possible injury to the user due to the noving
whaghnthe inagfoidrig tHeaTiggeraind mo additighalipants ate reqwiprde S¥@ ddditional forces

e L T

UriikgBiRspansutaidsighs) 1teie efibefineds dodsGidk QffeéXadBesivempresenee at needles.
safety enbodi nents of the present_ invention include

Hoyeeysr, glearanpgyisregiras 1@ ayeid; ppssiblegBiwryrinths user drssterthgagving arm

. oL Fi 23 | . . i

or AL N 8 s PSS R s con v

sulsjpetito) gredp,i dnd nhdie ngebk amsernk esgardmgsprihgdlimsnsdons and force profiles.
perspective view of a safety shield feature in an

sive-driven hinged position, _Fig. 140.is a . .
(O30T Jubeh Tepioy e aeRh cabpSimm ot s et dntarfien iaplude passive
hirldell SER de@ifﬁ‘%hﬁnoﬁﬁﬁérfﬂ@aﬂfé’s&iﬂeﬁ R H 2AB8Gs PRSIshdcBiRe view of an

and Fig. 141 is a perspective view of the buckle
embodinrayt jofi aasafetytshicld deatpresoft aromfugiod eleyice n i gpringidd/en hinged
and 9, hi nged shield 1080 a 1085, i.s., shown . :
pofBEndlEi 1 1 A RREntcie e’ ol ey, KB W p acpgsive-driven
hirldd8 Posifien, 1G85 140 & 4 E@xts%ec_fik}@ vidw 6f dsaftfBbhialadvillV8%irdtiar integral
locked flat until the button 1082 and 1086 is pushed,
buelds spiang held in a retragied gesisiancandthis. ki is[agerspoeitveayiew phghs buckle

. 1.el " adhesi ve hol ding the device to the
Sp‘@‘%%‘;‘ agleagﬁ%ggdg etls'i el ds 1080 and 1085 in a flat

position against the skin. Wen the device is renoved
[086dh hHEgsKki38, aridh@3%a dingsd kbisld 468D 2083 08Hap 'Shaypn,aespectively.

Whester e Beple e pecd Sncids (Y dadbls e Bl sHlS i agand 108s
ard fRied 18364 thdb@Rmh1 %D dnlaPR6 §eBeHeaER Soctildl§, hWBikHase, the
1080 I

and 1085 can be a netal par
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.

[0362] 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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sufficiently hinged at one point 1089 to secure
rotation fromthe device. The hinged netal shield 1080
WOi2003ri88n by spring el enents 1081 to an ext erdadsaond/026109
| ocked position. Specifically, the shield 1080 can be
constructed having a nunber of bent arns 1081 that
sth 1108@ tis aliiveprbyngprimg 2lensdntst ME8 1S we fanc exteddedhand] éaked . posmon
arnms, 1081 are | oaded agai nst. the bottom hou5| ng of

Spteﬁléi%iéx/ ithseshirld 1ORE calbe SANTDISE RavIig § RRMPEIGRf: begt afrp 1081 that
milga%gﬁ‘sgl T %% ngﬁfﬂt the §\Ir e B¢ 'tlﬂ:t defvﬁrev\*h?ﬁé sr ltzﬂg lﬂfg@ Qoainst the

e retracte position tton
boitsmphesikiag of tHeeiesicle ahdl tlieGBfton 082 lbekg the rfmnabfethakSpmMgst typically at

hi.ng 089. but_ t keeps the shield f
2 PROGEeR rhend Rt DO dBvRE Eotriish ROmuosy MiiengRE apon 1082 is
pukiRl, BRI hd T 0S0R Feek08dtaR! BBE: thOhidgR 1999 BLNRL sk Weﬁd“the shield
an adhesi ve 1083 as provided wth spring 1085, pul

flat héporhremaial 068G mfusiarodsviontiner theaskin, | atks the snmlgoﬁngers 1081

| ace.wi th palt nber of tabs at_the front of
aldfigy SE i e RaoT D o 1drBS T 08 A€ hrcy MpaLk N e, puts e
shtlds 108piamaliloys earedrd Wad estkwiit itplasdivithtaynirfbdr&gFitss F87 at the
defeating | oad, since each can be a |long and/or thin

ﬁ%@ﬁfﬂwﬁbﬂmﬁlonally, the springs 1080 and 1085 are
adapt ed to provide a suitable anount of protection,

ST g A B AL o i
totresmod defoatinghlwallj sigec é489canfbeen lemgyagdmetitin gart. Additionally, the

r.e u' d. [ 4 own in Fig. a terna
soijago| 7 1PRS atnsspaed i e s S bic RSy SRR gygn with o
loﬁ%Yérﬁgloﬁd Nal W &inghirnae ‘@Hc‘é%r@ﬁ%&l e Eﬁl‘ﬁhg%pf()SOgandTmSS are also
1090 is held in the position shown in Fig.
sufficiarit éo lnld lon biaet hinge 1@8P1afteOpngagembntas eejuiteie shi el d
1090 is biased to the shape shomn in Fig 141.

[Ogi%%r]sps? Igliovéljr{l)g)gglgcﬁh(y | Gl % ver t(ﬁ” thd %bgv%eer%)odlr%[gnt includes a

i S dactiva

sh{-alcglogb%viﬂgr@m&hral hi& awmmws‘ asaha apmﬁgarrhb ISHigR, 1090 is held in the
covering the needl es (not shown). The base of th

POgibion showa An gt 19, by Hm RigB batton 48l &nse Heleassds Hlﬁt shicdgh 1090 is
t t
b1{ 8§ég]tﬂf_ﬁﬁa%@rsh% nolf:lgl gtﬁe gfeﬁor&?@gla aa%tlbﬁt on' Qn\ﬁﬁl'e?noval of the

hi nged shi escrib
depicemihe epranpn1 09€ris ectivatesl intopths shape,shewngh Eigoiléd l: ¢hreaglethy action of

shi e which is le to assemhl e_and actjvate with
2 et ingt avaribe b Aecdre Mol SpaTes The g eh e datibe thn further
in€lgyd ﬁ%a@’%&tr@taﬁhﬁt daﬂ%&kr tﬁé kdat edéé%ﬁﬂe%hlelﬁ RB90 as it travels.

enbodi ments include flex elenments, and requires a

bal ance between obstructed vi ews and part stiffness.
[0R65d sEhet }ungetdeshrﬁéé ambedigents|deestibsd gbexsrnroride andthepgtirednpassive,

sm(%eg{egg &ﬁa }{1%@ \év?nl{rg:lhn 51mnlqu a%? )S/ lrl%%.&; atcfa V%tﬁl“plt > 3Th snap of the

Prents app
buﬂbnt hehegeires atior edgred el ¥@Aide Biachtaifd iakow Qrefilgr ewaever the

%ree upon hinge integrity.

embo iments mclude flex elements, and Tequires 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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[0366] Still another passive design for shielding
needles in a mcro infusion device is that of rotating
woth&s/memwdl es either back out of the user or alPCoEWiSRE4/026109
the needles to "over rotate" toa safe position when
the device is renoved fromthe skin by the user. In
a $aife poditioro when rthxt aé\'hemasl resfuived droamitieecskim ibly thb@ser. ilm the improved
Fi.g. 142, the i mary feature is.the use of rotation

ronaaomealdt% me%waﬂn Fagh d 42 nibie psignagy feafe dnthe use of rotation

to %iﬁ E‘f e nefdIBd 1 AN, aerJ‘tthQ usd O the gﬁ?ﬂ@mt ﬁﬁulglel%@utﬁ)ﬁ “%Qﬂ)” feove the
t In surface’1104 is renoved. In the enmbod

nesdiesvh10 Inokdegthe ]slml, swfasa: mgtl)éelsnleanﬂved séthe ergbadimedOshomar in Fig.

otated about a first i.S. 1102.., As t he needl 1101

1420t Sele eralcssering £ ID0s JOtafel AbRMH Bt a0 U3y S the needles

lléﬁébﬁgctatﬂg skihaiethca bt ifeeaies 9181972 dchtedtpRRAY el ARAD the axis
conpletion and renoval of the device fromthe skin

11825 a@maeiloﬂpqrmomnletml anétrompvalmf thecdeyiceofpom dhe sheg surface 1104,

thegg' % étlgglhtt ?{e DR r%%u%’le%gg )gn% ]é]lﬁoe% %as%?%u%a%gg gg]o back into
théll&cdd@of Qio&trgd mb QUédlasaﬁﬁﬁQ drraXi1680 ¢80alk® bé vsthie@about a second
shiel d the needl es 101 after use. [0367] As noted

axpld 0@ to Brteyayeld dbg recdlend 10leaflF usé i nf usi on device is

that of a continuous fluid path, which is preferred

[03@‘)? €Al hotB@bdveco ﬁﬂ&ﬂl@ Feaglﬂe bf %ﬁﬁu&%?%@? 'fha@?f a continuous
Stefile Darriers an sinplifies the manufacture o he
flugke pathe whithu s, praferedisiabiene mbs theapotemal udasducettht inmmbehef sterile

needl 0 th ser ki,n .11 via th
RET SEET e e RT A e A aYEs imbsd Smbedimapiolat includes
rotEhf@ tRerpesiiee M of with hee &é@vgl&?snbm &4 wAhibQlle-9cutiig arm 1100
needl es 101 into the skin 104 to enbed them and theén

faqlitatprghesh edrandelies sTig embedimene furthst ar@ldqsdhercwf@ of the needles

BRR 18T RaPSitifln S BERARCY DEPeHNE KiFingre rowe”
to @@M& pobigion &e@h éige delitt iaféndvied fidin e u@éids §kai 1 b®. This over-rotation
npl oyed either as a passive or an active safety

caB%tZémn Recringlepath the naedles dbehas; tngh%&art%@nm applpyad either as
a palsivk oo\f' ;gle &R?fe t%%t?mt %.tddﬁq)ﬂpl O}Q rﬂl? 'rﬁ]c%r an S‘l% to¥ent1al to

o NBNUfact ur ab|
provade safetyrwhite tidi &om@aﬂhx@mglﬂé)lhtegrﬁﬁ 68]naﬂmﬁtﬂue1b1hty of the fluid path

nent of a passi ety mechanismfor a mcro
ﬁ‘?ﬁ?&‘i%“’é%"\yp’ééog’te %ffb&r t he unl oadi ng of the
activation spring upon renmoval . As noted above, such

[086.8] "AKSth& ensiSddifent bTeSp ARG vALifely MéchaRA RSP alicHPIiYEdn device
subCut aneous injections. These are fired by nmeans of a

preyidésnigr thﬁttmlqaldelgpzftthemtlvamort $paingaipon mnyowécés Qategl apove, such an

h Ki
infiSIaf dofof b ancattal o Riss R dofif s oulfHepi ke, hifhre fired

bytih€arg dffiagpting Onts Hhepalichh gt theWeRRP DEEtseP e PenetriiteStBO®kin layer.
fashion in order to prevent needl e-stick injuries

Aftpirthe dnfasins dgs dakentlersh iitig. desirable apem irgmeygpl s»é rthe gevigp from the
paBgntl‘H)] lsfﬁ%ﬂietﬂe ﬂgwgéx&ngge%qlee@les 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 no 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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some way, the needles can easily return back inside

t he housing of the device where they will no | onger
wopoe18708hreat. I n this enbodi nent, an arm i s Porasze”d®26109

conpri sed of a bendabl e beam whi ch can be | oaded by

means of a cam and made to function as the springfor
fof firing thet inedlve eBliges143Fihgaigh 11418 itlhstotg hn eBodinens foratceomplishing

an emhodi ment for. acconplishing this task with a
th]git%gp;@&aadﬂpgﬂp&ﬂ&po%aj,p@rt [0369] As shown in Figs. 143

t hrough 146, a cross-sectional viewis provided of the

[08€9] CLs SR G w%t he3 Gadu gl Muaes bedis-seatiohllevieRCRbFARd of the
i ncludes an arm 0 havi ng at | east one fol | ower 2

dewice anredidueg the samtare ramhaalﬁml sihedagshynismuntledeswintanimd 146 having at

bR Bttty 4T CFoRelg B Ghe B RRe T B TR R Srafyovening

11118, [Aih8Gembhirtier it @ges a pRGdamesdle HabHoldThEI(Cam @RRNEeAd which is
4 is provided within a slidable nenber 124. There are

relegsablydiedd i Rlpga sa trager meehasigsd 4l HenThsfam opening hlikis provided
ngle{l g ?{ld%@% Igl\?vm%F 5 @ﬁp 'ﬁltefedar %r %ﬁﬁg Eﬂa&@ t'ﬂleqer %ent will see in

I'n a |rst or ready posi
uss, habvaf whichrarg defdidted ahdh deﬂrlhedli‘n]g?eatsr detaileedew.and t h e
assenbly is ready for activation by the user. This is

OB ok 55 A B LRSS ESB ht n
Mlé Iréa(f}* Ear abfidationhsy @Htu*sé}n THIOts firbﬁﬁﬂ'}) tﬂéas@&h‘lbl&@hﬁdj shipped

the user and noves the nmenber 124 to the right.
con wrﬁmm@frthqp@ﬂupts Inp geand.cortsheng p@hedwsmon @h@@n n Flg 144, the

bugﬁfé no? dlac%wr\l)eé Qctljv%pe’d b 2 geli]}'iﬂ'(il' r]n%vgs tgg ?rbb);:} ?L%p RBhe ri ight. As the

into a POS]

méHbER T8 D4 ol ERtoChBTigheby Adorke aPpligd folysin 9120,ithé @iy 1110 remains
follower 1112. Since the pin 120 and trigger 118 are

stasionsry and icdraendatorarfieflseted Besitiandpythe ﬁlilqwemem ¢fcthegam gaening 1114
abgﬁtnﬂl& g’tgtlfirga&g f&lﬂg\%}g 3 Fﬁo §fn@%'[ ?riegym ‘TI:I‘] al) ﬁn(f’ £1f&Mre go?hnattached

openi n wer e spri IS arne
to ttlm Buttmn rech khiftf placingahe atm t1h&0 ﬁmtmthl@fbens etatevhi nlealkasf the cam

the a e. over | oaded assenbl
oPERREINLA A @ Tolires 11320 dde sman it eedsd isaneRneR Py fhs;user a the
tlﬂl@@ﬂf‘sg WREA RS the 'ﬁd\‘}ziﬁ'ta%e%bért &rellaﬁieﬁ L5QA®ly 8f ﬁﬂﬂnhﬁ{%‘zﬂﬂe stresses

are engaged and read y to fire by the user short
antl efe@p @ssgsiated[ Wiy Joaded sprintgi dul thipstate] thedriggesild l&)ﬂlctlatvh/ri 122 are

in Fi urt her no f t he button has now
en gd‘g{lﬁe@ﬁy;ﬂ? E}Eel?ytg‘eflgerr E{ﬁl&’gﬁ ¥BPWard to unload the
spring (i.e., release the arm 10), driving the needles

[08%19 Innithird @ firkd Positisi oenlid Fig. 13befutthérchovedZendasthe button has
al so now triggered via an opening provided in the

nopepeed the Arigeer 141§ # copeghafory ardde ynleaditles spring (-9 Frdeage the arm
7 I
lltrlﬁgtd{lgﬁ%r}hé Iﬁgzi(ggé M1 18UL{PGE skih S]El:[f}gg 1117 The g{EHH 1h9 %95]50 now

cam openi ng ual
triggerédreia an pdriifg pmiqulm gh:tm@nmsu 24 dilowingeths laim 11 10 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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surface 117. [0372] In a fourth, or safe position
shown in Fig. 146, the device has been renoved from
wothe/|akioa surface 7 and the nenber 124 has rotraras2eum26109
to the coupling of follower 2 and cam openi ng 114.
This allows the armO to relax again to its original
witit dteenastlel 1t1hé rowstktde mt® thieehma;dngadThateotitehﬁ)dveunédmgmsm can be

The entjire above chani sm e di thin.an.
digpepqrsyidhn @B ypiygion V‘ﬁ%}dﬁpla(i&lé‘Pngé%éeB ‘19& 6§11 6HR} in use with

a &@Ydeqy sHMﬁleF P" 4y, Qvlﬁjﬁlvill‘;&@trdt& ﬁh%ﬁl@wﬁb&m d thfeaded member is
which illustrates an exanpl e wherein a threaded nenber

usedstmlse@theaptmgajusea@o spn ithegpatigpentetllys entmand eupef the patient, as well
i nt o an gqﬁt of the patient, as well as

aSBFe&‘gH‘Flt PO SULFYYi r contents. [0373]

Specifically, Fig. 147 illustrates an enbodi nent

[0B#3] r&)ealﬂcmlﬁstmgorm hillagetees AR redeodidénttivirgad twist, or threaded
sprl 126 within the device, The springs 126 are

rlgé5 bylogd springss) Hao vothin thereyicq. Whe spriegselddé@re secured by a
di
pngS ?{) P&t\?\(ﬁ)ﬂt LI A ge}f emeé? reﬁ_%%%&&cg%"?l?@%hpl 1329pfopwgljdh g}ﬂgre d'a %m 1131

downwar d
ndmg)sxe quslot withirp wéeneent cld 29 e & forckedn gownwhhle asd gtibsatjidnitly upward,

ment 1129. Forcing the dovvn
COFssfpeéémg pitheEioh awﬁhgs gletspt | Q?r?d wemedhs rlfﬁk/ﬂm%vard further

fofi@é’vﬁ"iﬁ\';(ﬁr gF&gért@f AP VSR bsseinbs) RN Hovdwardl omﬁfer PidVement of
upward assi stance fromspring 1126

elmmtt dd29 Wbrchs phmel B sepvirg anG,SWlthc&ssetaneh&oms&wm’gl M26 38 contact
Wit S Be Py e AR EREN e P B8R ey “oyetome are

al so functional and can be used in several

[037dl]i &ahdteMabove] & agibrenafctds @by & mydt tdesifd) B6tvel @, active safety
safety systens there are typically three options,

SYSteE atsi Hep fusetional pndjcambe wisddn sevaraliapplieasionsy Ads, as noted above,
w1fl'ﬂge§hee shidfy Eﬁ?&ﬁseﬁ} La?{ S&gl*égl rf%@é% iGd ﬁ’i‘r’&&lﬁg}‘a&%mg the

esmawa snee estc
needipsintethe dAvmel,rdhaﬂdmg tmmdleetcsahﬁivy ates and slestrdyimgethe needles

. been described in, detajl above. er .of ctlve
in 2373 Vot RISV %‘?ﬁqlﬁ%%inﬁiﬂ?tss Aouipber ol nassiv salshy apgchapisms have

bedH BeRAVE PRSEkdi PRfdvE. nAgﬁLﬁx%e? bf dahal slafe%elng%anis%sgrﬁi)oda‘ﬂlents of the

Inproved flip-shield safety nechani sm enbodi nent
preshnt ipvantiontard mpvedescobed in gréatenrdeianl Helays. 148 and 149
The function of the devi ce is substanti aIIy t he sane

bove exce deV| e isr
[03s] 08X FufteSER iR E el Bepifiact ehBORNFRG of BSptifht invention
is phe il Pige! e nid 1he meedhiegioh3sT the devigeiin gulﬁf%@lﬁﬁﬁ)eﬁle same as
[0376] As shown in Figs. 148 and 149, the shield 1130

abpye excspiokhemitie SFYige 3 rsmopeds dke wier dinstreshigll 4429 dowp and locks the
shgg({ gﬂ 30 ﬁf’glf%g %d ;?ret)&lt gnéel{égﬁﬂeé‘%sbﬁoﬁ g3 RcHsed19 2

[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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t he device. Wen the device is on a skin surface
during use, the shield 130 is essentially flat. After
wonreosnisto3 t he user grasps an extended tab of rhe/usetoainr6109
137 on the shield 130 and flips the shield 130 about
hi nge 1139 to "crush and cover" the needles 135. A
devekwifenatlosst aife) useanWales shdshigidaviBflesl lekedhint plate, thioth the needles
gsield 130 is.irrennvapl secured é%p t hedevi ce when
1P 38 feo(s apeningAre GRBRICRecRTed A91%5°s | ocked in
pl ace, both the needles 135 and needl e opening are
[0377]| EhEhHeeBPNITRs RAbolRedheban [neRIAEh shAS iBSERTIY YiveH, and press
this enmbodi ment can include a snap fit over the pivot, =
fitaintd pr evigalfrositiont ‘Bhiarean ietdoak visns earlyoin. mypfgcturen sieh that it is in
done very, ear [ nuf act uch,t it 1s.in
PR Ehofnd Potse’ S PRI BR' Vhile sl RBL Tiths dby if dgpembled. an

adBbsivdeanttdsd Bedibsosad 66 08P Eftthe AicRICNSs] Bacle am a@lveGaleey mechanism
di sposed on top of the shield 130. Such an _active

is prevaded hyerHagle Parti apddias @isyaplegyseanbly hgiag paew profile apdproviding
[ . aS [ . j L& vi di

rofydl pFefioRe SOV Y it BERNG, WAL Kool R LA wser st
Alsbj szthesieg un ithesshieid X80 aanisarse sheedeviddl oofloandind sirvshingnthe needles

the shiel d. 130. can, cause the devi to float,. and
1 IC’;E GaR, ﬁgrq%]‘eénqpé:e AfrdditiongBy.the pyot rkig%’fné‘ﬁﬁatﬁ (‘c'i_reful?y placed to get full
rot8idh bh®B)id YocolnPRidlo¥ed 139 nust be careful ly placed

to get full rotation and avoid inconplete |ocks.

0378] As noted above, the inprovenent enbodi nents of

[03578]t s metsdastioy s the mpsev gpreny iccdadineenss afigdfety @Echanisms can be

o HE L TSR PR R 50 ns

coventyipe | sdfety kR dsafitihg meldie pasisoldeypddafagt | B6th passive and active
mechani sns are described in detail above, however,

mecapisEs apggesanbatin detail #hover hpweysy sgeeral mpeanisesicaa bgrprovided

' r [ [ t : ' .
o085 B PR AL LRI, SALS R L o
thg peeate invaation hreldesovilved jrOgréSter detaii Bgjawd t o t he passive

saf ety enbodi nments descri bed above, severa

dj ments, such as the negdle |jfi-and-cove
(oS Gt i e S Bestp o cembadingrs, S8efbed pove,  several
enhBHAImMENE HRRTasOP! RY¥Sle 1PndBbER SRRDAMEMPRBS YD b& provided as
manuf acture and are very robust in use. For exanple,

active systeme tal thel user emptbysobusrwhinh et mekpensiviedo fpanpigacture and are

needed .t o enbed t he needl| es .4 he, drive .ang. i
VPR it i TRF S R 25 SRoaRish s it SRRl g force needed
totdhbedStBE nebdlad bg rthé dany spehg YEpoehtdlly Bight Hehd®vercoming these
| i kewi se be high and the potential for inconplete .
forags diyathagussr 1n BB qrdimanesctivs safelyssystsm may likeyige ke high and the

po?%\fi?lf Ry il%orﬁsﬁ&e ls.hlfefdfilg]gf ﬁl%\ﬁ%gdlgm)sog .bg?smiﬁt de8 el 8CSeveral of the
above as passive safety enbodi ments are advantagebus

lift naridh@bveraembodineng alesaitpd Ibwereehor passimbesafety embodiments are

applicabl.e as active safet

advglﬁageous in that each offeers a ram)}/). 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

82



mechani sns, lift and cover enbodi nents can each offer
a ranp to gain a nechanical advantage over the drive
wogpisimgroso |ift the needl es out, and al so i ncPguASs260A©26109
potential to dislodge the drive spring conpletely
whi ch greatly eases the forces required by the user to
cosbepdd dart ﬁ&ilﬂa\zicteploymwt nBh temivemtcaabarien whahhistihtegral to the ramp

active assi ve nechani s is that, theseconc
st 2ef THerloE OB SR I Gylsr S B g st in use.
which is integral to the ranp structure, and therefore
PRNSoMRr Irﬂprﬂﬁéﬂiga?&% @fn@odlﬁieﬂp{vﬁlch‘éaﬁ' 56 provitikdra@RiRdr an active
in use. [0380] In anot nproved safety enbodi nent
or\/\praiselﬁe craephb@lsms wna@éﬁ‘ zbgmbng tsefetarmesbanism ean pagspvided. In this

emr[)% 1me eZ(rQ)tl h% n@&%&msg]{ g’a?nf et m:"Ch?pe ?«'ﬁhcaﬂolg in which the

neﬁ@l@b @r@lrﬁﬁﬁed a}ﬁougtsﬂurdg e Rhadelivry. M feer ued, @ithér infan thl‘ieh@r passive
needl es are passed through during use and delive

magnep the glate ean; dremove sehdhatithe edge phdisihple ingthp @#ate pieeld exert a
sh@%rﬁf 805#8n BE %aﬁ %&% rﬂé@&leg b&d ggﬁhgxfn stuﬂa%val}g,l V@hﬂenat the same
e e Very

pl at e wou exer ari ng oad on t
tuﬁﬂahhnggﬂgmlneedles and bend them si deways, while at

the sane tinme covering then1 [0381] However, care nmust

en to avoid n needl es and, var
[OFBAIHE st o mtaty B B P e e dedany degrees of
fort® chi BY régaayll &b %dbﬁ@ﬁeeﬂ%@)’aﬁh@ﬁﬁmﬁlﬁi Eé"lﬁenWé@tdldkg to the mounting
poi nt where there is very little nonent arm "This

pognydirerdiare ig aﬁrytiéthomgmﬁmte@masT las embedimenteanibgereyided as either an
ocfi28 ST WUeh Sl 20 IRALNCP RSl Bdfe B8 S liigSvics @ tow

mbﬁnroved safety enbodi nent whi ch can be provided as
ei ther an active or passive nechanism a bi-stable

sprjng nmechani smcan be provided, haV|ng a sin
[09%31@ ik @nothes smprsypd a%fjg‘yeef%t?ﬂﬂilm@%tr‘ﬁléﬁ h S Hbbg IS &S either an

Elye UEbAGive i diRhnién Dbt IE G f Srind) 1@1\%& 159{ c;ﬁiels&ﬁl)rovﬂed having a

ased system can be created that mo ei ther
single guingowhicincain bathbdrivetaah rgrasp thertg:edl:ahiju Bﬁng widbdrch thin piece of
overcone the s

PIaR b ) 4 Re P rarBE 6Tt BB Ao ] SIber figeehen. With a

bllé%ﬂic 5p (%SQI% uEG wERA VAP akdd YE1@Rercbfie C{Eé/ 'sﬁBleV\@?%lstance then the
exhaust e the user would only need to exert the sane

“snapd|tp thopiber stakle state Wewidqwovidehighreslocity seating. Renwkresly when the
deL/ (%83%' s?ed %‘eo{lse?r 3’@5 Ipﬁlnﬁg%g hl%rteg;gosdl g\?ﬁr}xtédéhff‘Oéﬁ% and the

I'C¢onponen

de&itepﬂfulmh@atﬁ@ﬁeeamd and conpressed slightly fromthe
ot her. When a nonent is applied to the conpressed end,

the plastic will snap_through to the nore stable
[0383 p@%@p@hﬂ XREEAD gﬁ@l%ﬁﬁg‘?ﬁlmie%t pdhig pdasgic CP’H’QOHent (not shown)

call b8 PrdvidORRF R rtel dnRhe RAG Sind SMfiPreed 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 simple 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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stabl e springs can be provided as active or passive

mechani snms, and can be constructed as a sinple single
w@emseiassenbly having a | ow profile and provi BETIgSivngoee109

velocities. [0384] Most of the previous design

enbodi nents can be made into an active version, which
obviaied ty shengplitatidnhefia depléymaint fbree bgehe tser sBiese atehdssk inyriad of

with.a trjgger woul d beopyi ated by the applicati on of
congepfs whichffracgpa s é&g}%ﬂ_@%@ e @ﬁaﬁ Eoraﬁf oR) 8§ user on a button or
othBYdut R 6orRborfeRN GAREISthER mMMIECTRe MBI BLE WRR nb $nt&GfRMRE s5thebr other

via a direct force fromthe user on a button or other -

comgpomlntconponent , which then noves the nanifold with no
i nternedi ate spring or other conponent. [0385] In

er’ ing or other . [0388] In
(OFEH, It Pabrcl hETHPEREA: SRy sFRCRAETEY CBriBH bR futer

improveidnt @mbobihdheke of tHRr sré@t AaRhfion thehudel ingfovddMaMYSE springs,
_ fill nechanisns, |nproved ankagi ng nechani sns, and
impreysdofie gneshanisms.gigysoyeddpacseging meechamsmssand] iwgpeyedpend-of-dose

. the patient needle manifold is typically
md@?&é’g%e?g%@sd when rel eased by one or nore patient

needl e mani fold springs disposed within the infusion
[0386] ds.notetl eberpltier pattbay nealle snahfolwh isatypicily angdik dorivard when

rel ion with Figs. 37, 38 and . Howeyer, the,. . .
reldgsi Pl o5 A Paen e sm ikt S Bsuishsised v the infusion
devideC | Akl ex dnfjStary IR RY €8s £HASde¢rideldan reldfadh With PUGh3 L5, and 39.

described in'greater detail below [0387] In Figs. 150

Howpyesuthe m@sfold sprengs| ofi Figs. ovie 38rmadi 3ran Spthiengnelude the improved
enbogdi.nment re .s o igs. .15 . and 152,
spriBy SEEEEISD foGeR "9 ResoBel P BeadrieratBod"S 107 e

mani fold spring are shown. Figs. 150 and 151 show the
[0387) BoFigs. 450 aladegh 166, $dveratdmpeed intdhifobdEpritigdemb&dments are
ows _t he s(ghiéng in_a rel eased, or relaxed positian.

sh [ :
shoyie 18 FigsnipC 461 PR I drel PSTSREGIVE S1eWRS aslirsorRbosngieH n improved

: : 4% £0 t : tantid |
e P e M 15 48 284 RSB, Frivg d8 bl of et
positidnpatbBigp 52 shows, thasyfringsih aneletred, dr48laxed pesitioredThe spring 1140

. W.thin_an arc 144 pr.ovided by t ecqn nber, 145. A

inclidra. brpenticet AaenoBembe 148 ot dedogtied e produce a

subEﬂaﬁéélly‘ﬂ%ﬂﬁ%lgw&d 1e1a%Bd ﬁé}ﬁno@vﬂﬂﬂﬂg.bﬂﬁzﬁ ah¥ fnhd l’éa&é&ieposition, a
device to release the first nenber 1148 fromthe arc

first mgrnben tl 48pp sscuprdew iinan\ara 1 Ed4sprovidachby did second mempber 1145, A

el enent ..146. [ 038 n_operat.i o he | oade rin
targp, B il bR Lida s SRVIEH Pipg B mERHeE 11381 Bkage a push
buttd®Witkin thE&leGioE ith)geld#Ae thé fipRshérhsere 480@ote the AREHUI 44 and apply
mani fold 151, such as the manifold 520 in Fig. 34.

presfuEs e @ sppsiantigly carvedh elemgntBA6; s provi ded to apply a
force to the manifold

[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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520, the spring 140 can be positioned above the

mani fold 140 and provide a force to the manifold. In
woRngR0182030 and 151 the spring 140 is held i n &Crasded/026109

state by the engagenent between the first and second

menbers 148 and 145. When the push button (not shown)
unfikthactdond mesnber Hé4d srpleastidc Onae reteasbé,rthd siubstagtislhyyeigmidar contact

b t wit t nb 115 ' th
e R st i BER AR S fearaiaid PRl e iptar contact area
1198 BRRFestpeingd 46 mdRifbld cohficsie pendddeatitentet H8int 81 the manifold 1151

rel eased. Once rel eased, the substantially circular .
threughoait thegrpansiopsofshe sivngsldd8n Guetberdnsact furtier pisyiees proger manifold
ni 151. . The cjr 4 oL act 146 engures. .
s 0! PtrampodgtlihE iSRS Ko RhR iR SORRIFn Figs 153

thip Qg1 5@indt preformsubimiallp is Uéxcabghsbsvet he expansi on of
the spring 140. Such contact further ensures proper
nifold travel. Still other enhodi nents of the. :
logﬁaﬂ J0de - 1tBe aeupng fgc Al ehdth 1OR 1giTgRlacefisyith a substantially
. hed
RSl B E A BB s e
engaggs thk50emberr ldgP athe dnenitten 134 Brdbesesthe apring aral gressing the manifold

er 147.extendi ng,fraom.a .buttaqn engagenent er .
1 FETSSond DR S E e aRORRE 11468 (1o e securing are
1180830 @io 1k47s red18aspith R eﬁ?ﬁgeﬁﬁnﬁB&w@E&%fdnﬂﬂ:_rst DR41 and 1143 and
mani fold 151 forward, substantially as descri bed

whepovleased; pesfprae substantiglly asslesaribed gbeva: i Fgchincludeg apgmall detent
Fi Q. 1sS.r i th an engagenent between
S0 oS9G8,

e and when rel eased, perform
substantially as descri bed above. Each includes a

[0898] | IndégL 57 neangh 163, pnevprévedCtivdagh dle butload$idismechanism and
[0390] In Figs. 157 thraough 163, .an inproved "through

methd 5,08y VI CHReleh BFSTUA ABY 196D ENTHSIOR HeviRe eqipdents and

bR eRenN Sl ekl Bo@Ry of the infusion device
lmgnbggll ?re?tseandg? nprovenents presented above. [0391]
Step 1, shown in Fig. 157, illustrates a filling

[088dd Ssp 1 Ashwawmt inalfigc t 5 slustrates @anfalling ipeawesst A paeiial ceoss-sectional

. 115 h h butt 153 itioned adj t t X
vighh 3T LSRG b SN PRt pitan IG5 4 opiigned SRS de i eservoir
opkiifig RUSH AURFION1 I3 R3nclobédth fhklpaws bhtdd 1 153, WhehdMwaESilling the

115% t hrough the reservoir oPening 1154 even after

degice d il {hrough the spsepvoithengmingnl ISk gven 88er assgrablye In step 2 shown in

.as | ' i £ hin.t. ' )
SR AR TTATY Sl Dt SEBEAH forips 1154 aner
filkdd throughethe dutten Aol ATHB yTHSGaleaBssbidbBsHisBibaa betd3semtgéd through

e 2153, therefore, to use the button 153 to

t he hol
theybelg il 63+ thereloseie usgdhe bftonnble to pstaicclagyalvg 1o, the hole 2153
"HeGE&Hcted P SSHR [ nlsfpSt, GMndnb@ 1T8EREProbRRd S close th
neéﬁéiﬂgggﬁt ‘c:)ﬂeaciz]ll ose ? Egﬁgﬁt t or? IRoI’e 215% accessi,’)roorﬁi%d 16 close the
buttom tolw, 2163 aedesgwr thirderctto wHow dhe adtivatien vfthe @ald 166 as shown in
Figs. hl%gn dnrée 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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Fig. 159. Once closed, as shown in Fig. 160, the push

button 1153 is ready to be pressed, thereby activating
wotzhes/oastse assenbly 156. [0392] I n an alt er natCTAIS2004/026109

enbodi nent of the present invention, the valve 1156

can be inserted through the opening 2153, then rotated
prévadebbpltied Butkinepl 53. Rse shalvptofiles tapdasignes tofbet ium-symmetrical by.

button 1153 in Figs. 161 and 162, t val ve 156 js
rO@B% 9% HoMad A% FiogS- seckigpaltVagtY Pg%}gy lgiaﬁuglp) et ppee ingpsition in the
res%%% §$lgga%ey rbA86h t & thd VAR m@rdlm“@haﬁe%nel flange to be

'd by t e button 153. The oval profiles are
per:bsesdlgmlad td thempennmg s”l]lnmatlows aﬂe WdldllatpnddSa,sewownh ithe opening

e Cross-sec n vi.e such that once, . .
2155 0B G VS AL SR ot i, is AV, R giis option
ehhﬂﬁaté’sa{h%%e@e@Efoﬁiﬂe%nbé}el 43| y8vide@ndR1dse tREbutton window 2153 to

perpendi cul ar to the openin This all ows the push

allpwttheactiveion efithe velve in Fige éhmongh 2463, to push the
val ve 1156 when the button 153 is noved forward. This
L . t '
103813 0E UL T eheR, 56500 S RPRS A0 RORHL 488 concn

indicitionat ADshooi ihlfigs db¥ ehrotgl-i ¢ .anlnd-dffdose gidich62 .can be provided
i0393 Still other |nprovenent enbodi nents are relate

withy theelpfissiory ﬂ?"l‘?‘?‘igdeéﬁébeé‘o‘l“hoé(ﬁta lo¥ine atisemto s HBGAIrI has been
adfifSteredSshd'tBaq %?ee #Ma gen@fn g%ﬁ% bediaaRkiMEteRAN be

provi ded mnth t u5|on evi ceS descri bed above
al l owi ng a user to see if the drug has been _
[OaM] ninsbmedufuswndlevises it BI®E posdye xhavghmtransparent reperyoir where
have been adm.n red 0394
theyETF €8S 5e% ot BiGie by Bty ol GHTUBLNEES Plppparent maerials

caht BE \19ed with B 8idS dRe tS@lenficH] ift@actidn)Bl fart/¢ad MiRHGRIon rates are
the reservoir. Generally, when transparent materials

to bxghn asolytion sandinglugle, the wsgiodg combinagior jeé rrsparent and non-transparent
m terl FT‘s I on gans\ﬁ@eg{ /nga‘ril atl @{lﬁ Wes é/oﬁllfrflgéreé ate a% such as a
2}12}1 aso |oncan|nc e e us OoT a conol na

larﬁfnateﬁ&ﬁaﬁadflemth alnghimean -for ﬁmplarreqmreers( bateatedn hﬁtena]s for rigid
non- transparent mat eri al s can be any nunber

reqpitegientst s The rmbodiment ilita pESaeTenEF RN Qﬁsﬁﬂg%ﬂ BefoHy fcludes a
regewouf Il% ma? id @d%‘ltfggs@q[%?t Sﬂ%ﬂglecﬁﬁi fr s‘ﬁ?{]eﬁf hﬁlte?lai ?& a membrane

gl d requirene ment o e present
llﬁﬁvamt |aong1del$anspahemt mateoial i1h&4.udksvisibleesdioawirr11660to distinguish
non- t r anspar ent

t hat f f bl
belyigea PSR paher (43t M A A op GALdade s visbl
1ndf'i@5t§1r éﬁlbejeitﬁélr théappichtant ot disippadraficelokaGido@ifingH teSdhd of the

bet ween the begi nning and the end of the drug
infughonini stration is also provided. This visible
i ndi cator can be either the appearance or

[Olgmg‘gg %{o%gd‘g% isl? %ﬁ%ﬁ&ﬁé&g%léﬁkhﬁ}ﬁg&?ﬁgd éllhaesoﬁ material
on'thé siRlicatst! 11166 islimSconcias Mithahe flexiblean&nbrianérhl 63, iaAd 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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on the indicator 1166 is in contact with the fl exible
menbrane 162, and is sone distance fromthe rigid
wotwemapasent material 164 due to the content s Pafi/itshen4/026109
reservoir. However, the raised relief 168 creates a
visible distortion or outline 169 in the flexible
metfebrixrieahis21i6 Zhaskbyc Elimmateid s abstwwrhimokigh 16t e The ambpdiment therefore
terial 164, An exa le .of.s outline 169 is )
cat gired 0 proyideig dire %lallﬁaél%%fh i d i‘!PBB"SFé Rowsvep ptill other
erfBO AT canbrbvi8S end B8P d8R0indR4tior R€arfyutistr bEWaSE idehfing timers
I's flattened by contact with the rigid transpafent
andrptessuratont®ds/stmeors.o t he | ack of contents in the
reservoir 1160. The distortion 169 in the

(03RBE R FTERC GREmERGolstnehFetDt PEMRirSoseMie s o nexivi

md@érfa\rllgqn@wdw @€ ithe/ nfeudraeal i6m  oft mhebe‘ghmm% dfsw&@@bnon the
owever, still other enbodi nents can provi de end of

“ﬂ@@bhe sigeli &H8 snappliedrgn Hl?nﬂ@‘rlblémeQE@H? rd P2 dnA st §ughy the force
ap@ggio@{@gﬁg{sgq P@ﬁ% ﬁ%ss/lssﬁ{ésfa{c% %39 %d tﬁ&ﬁpﬁgg@ Gl e Teservoir

e prese ’nvention descr above,
cofitets) bihéchnpieklr ioah gdreatpdegvéedthdredsret litde ndefidaration d2the A(Ehef 1168
t he begi nni ng of th in' ction, the "flexible sign" ..
PRS- AT am?airglaf #MESIPBIOE inigrHoPaltie bR Ogglm 1162 is in
cotd&yith (he hfaﬂi't?ﬁlsﬁﬁ%t';ﬁﬁ 1t1@4t0|??nerl%§e?€§ir [ £40, 8hd thtQBisbPreliet 1168
the force applied to the film162 and the reservoir
is conpressed pgamhst the rgsesvalr and fae gigadtl 60 digapneatsher ef or e
little deformation of the relief 168 appears. At or

[Oﬁgﬁ rI_tgpy%t 21? f?rflﬁ%tpgtgvfdln\éylfsa l%dd 188tne|m\%%%ih19$1g otfl'hgr & gresent invention,
anbthaNfeR@ELEn RahtorpératedfinfoiBe freGBivfbdr debRe t@RRudiNgindicate when
raised relief 168 is conpressed against the reservoir

theam@dlpht@rsdquewae campletpeds sotedboyy, sprergledesigng ohdipfusion devices
1nélﬁﬁ)er ao%{ ﬁlgﬁiﬁ)ll ilﬂ% ét% \91%38&4 ﬁ?g%:rgﬁénehge rgf \?ﬁ]?g'inove n the

I hven anot eature can or at
gehdial dlIreZ:thn Ioﬁﬁlp&ﬁéntd@km: fortinsevtial aT]heyneeldﬂal matifoldhleen mbees away
nmedi cat.i on del ivery npl.ete. As noted

C ahove,
fragy (eratioptcs TR OT ST actiptis] T5h FepSiFF R SSIOREGR & e appes and lower
cawcﬁgloqtér RhAPBP VR, E‘M Be 5dd fo1p r&v‘?ﬂm REE &n idPdved visual

move I n the general direction of atrent's
indikdtor.f or i nsertion. The needle manifold then noves
away fromthe patient's skin for retraction. This

(0353 B5ima B TEREDH e egiybt ot BEeef oafle BhiciP Siin whie

thd ifpér @hastlis IHE bhellnconffonenerirtyies la&}a?llffuih eied siin. [TO398]s upper shell
During the infusion process, the [ower case is

whigh iscBengrally Yipibleptet ﬁhérnaﬂgnts IoF PetRAR |usinghibe pfysiondeyice; sLocated

H}? {54 ﬁlflésrl&g ﬁ%PeeW% Iﬁﬂb%g{étngﬁr/x\gl%ﬁf){}lgl\(}?}s‘%ﬁ etﬁfalg”a} Hé&dlé $hanifold
subsdritially ,as desqpided abowes iPegmareatly fixed imo thisicedle rhadflddre 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.
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within the infusion device, is a conponent conmonly
referred to as a needle manifold substantially as
woadeswriBtmad above. Permanently fixed into thispPogdaske4/026109
mani fold are one or nore mcro-needles, or very snal
cannula. This needle manifold is also attached to the
[08D9] AAtr @s@day G béginning bﬁuﬁe Tl TG prot:en;sffor fdng delivery, the cannula

conti nuous, | eak- prgof id path athway is
PupfteRgs gad crigrsdhe Biahs Sﬁﬂrﬂdp ale%ertth%ﬁﬁrd i ﬁq PR RGprmedication
perﬁ&e%r B er’ regé}{&i“ 9hrhe Q'ﬁ‘ed?éatlgﬁ rc:%n fleWefbcfeAnb rBE' déiﬁ%feﬁeiﬁto targeted
needl e mani f di stal end
regmnsrlmlaveﬁdzl cqxdermm:loﬁ the tpaiaequa'f | pmtctlﬁre 319@§;k1¢\1$0 dlat rdaeg delivery can

occé%e it trb;g MH{T Esie éllr%fgﬁgl onggfogcﬁ ce??}S)xéﬂé oins%‘t ﬂ]gection substantially
pe@@ﬁdlgﬁlﬁr $o Szhidntc;\&‘%tr@se tHevBatichh® skintis@bfadel @K dn :Q@ﬁe&fon generally
vapor medi'cation provided by the reservoir.

pamzldlr withithn lomaraxnﬂeOQéaleecen@dat dAsbeoterk labcvr@r & mwrlt@ manifold motion

ons_hel ow t he ernrs

ma?l Oal%eth ?eﬁ ﬁ%a g(a?‘thn%lge%}"?gis A uwe\éee1 E‘(t}}rugglil 11} 1cator elements
of i€ iMpRVee viduai frﬂﬁditdrsewoﬂﬁﬂelb)baﬁwﬁlllfw ﬂlCSﬁi‘otaﬂ]@B IAﬁl oﬁt near the

direction substantially perpendicular to, and towards
tertmreatlﬁatq f dh n&usiste proeass. the eannylacere Withdesvmefsem dhe patient by moving

ral

SRR bR A SRRt hb B AR oy o
neeths mgndoldas tle direttdn ogposie toarts mavloirmmtrm t he

protruding indicator elements of this inproved Vi sua

I, pdL cat or di ment can sti e Lncorporated. At.or
(o480 Thecorel Bivanaf oonetfie sl Grebit gb GeaBble smipaifént can be
apprdRMHtaly thfeeWol S4rAMAMEERAN S hfin R84 @Irrh? byA rpa¥fertd tdleﬁﬁn feature
needl e nanrfold in a direction generally away fromthe
howkven, Brid/muninyge theherght ohdtaleassl ef thamfiigiod device lewhich this travel
osite to its i_ous t [.O0 The
ocgiigt o Fog et g b Pelhs s e PR i bl of the
tal RED@EhERBHts Qlaﬂlebﬁﬁﬁmfdé)&icgaﬂﬁ‘ khis Ediseen ttall’stikection is perpendicular
millimeters (3 Mmto 6 . A preferred desi gn feature
to fsnele surfaee othei asep enftlﬁen HeYigh Plasementy| F?rekhese gasons and to
t
sclinb it o Byt LB s BN EhoRREHRRIIT il be cose
to,toy i carithot wathethe insidesutfatd @the oppyp caenvlsild in Stch'ege prior to use, and
nfusion device, In this sense, ‘tall” dlre ti

befoss Hanaredly spaniigld ROMIOR G400 rqepa; oartion H@cihpskn.  When the
infultbH Bk mess%wa&%d Rhe RSB M aniTSl nhdiRs %w%? %%%Pﬁleq{i‘gdé SQurface of the

aCcco date the necessary nntron op sur f aces of
uppéreaseeduing canmilé oisdrivwn] ¢aubieg @lgap er t:barame betweemthgupper case and

f f.th ile
tnehesliegnni P of ers 1R 0p in SFmplERY fos SREGa Pl Bl P cgnnute are
retFARtdd0 MR W& Birfp2 i Uhelr | sBiy@id |p@§‘1t1bﬂt 0 Thé €ersiddimenthen the present

the i nfusion process is started, the needle manifold

inveptiew ingludgs # festrre Hisposed iatithe sonr plibe neddle menifeld shat garslee visible to
thgiieRr R rrrrm%ér A3kl 3 tne PRl g @ 9aP or cl earance

e upper cas

[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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the needle manifold. Wien fluid infusion is conplete,
the needl e manifold and cannula are retracted, thus
wonreatsinsiong to their starting position. The enbodiuseny/ 026109
of the present invention includes a feature di sposed
at the top of the needle manifold that can be visible
[0d®2]hEopespbrdihg ovittu sier ndéedleomghifeldfsepriotméingnfedthee dgspabed above,
case. [0401] .In a first. epbodi nent, .t he needl e.
Doty iy $%‘FH‘1 g"!%“%@‘@ PPEPIA 1452 A0 BP?IE%F?r{:Ib“oPm&dﬁ? thypugh the top

caB¥, i ctRblited @ataufrgnshidht GRS 6f hitidedl 1ANRHAA UevREAMRA into or
the top surface of the needle manifold. This

thrpugh thediop gasee dhe protmid mglfeatinret anghe Inksgdlernilad galdwy oudd shdably fit into

needl e nifold body, of..i y.be a separate rt .
ordEHER 1 bR sorungios ity BF B adheRTHE piplisbagn te inside
refi0A LI EIR trdnsparBhtIindoweTd @€domtBodiRdls pfvolihg 8P textural type indicator, a

contrasting color to optimze visibility.[0402]
langey, recsgnanbinry oxpk shapadewndew| can hapravided 18 thertep easdi ng

feature descri bed above, both in general |ocation and

oxi ™ : b : . '
[OAOIONL TR, BbeR, BE pRARDLA cERfle)h RAEMCORE, AgNs = nighuy
refiedtove dnd/enbr gitapritastiay iccler fd dftmdze nisibility. Inhyeo uthler éhBodiments, a

.top case, .The protrudj feature on the needle .~
simlk; fohprad Mf@&grs‘mnd&siugg Pt FHRAsohe rhIBudiratne "p or “Start”,
wisigs & VRBRIAthe @e Spend@r¥vihiidwi Nt O a concavely

pocketed area on the inside region of the transparent

w ndow. To accommpbdate a pivoting or textural type _
[0AQf]cAdditionally, anqjher embndimeny lasing aofwoopaesitioshiagdisator is possible by

S e S T A DR CO T il com et e
abeB@ teko irdqudtatibnB i(igd)] Mdiced) lpeet to/ mfigsieh, @hd whief iie needle manifold has
contrasting color to optim ze visibility. In yet other
travelsd dlovenard isinsthepetirg sfrekep FRbiec Biteralcinatiasbed, e the pivoting

: 1 r ! '" ! I! " ! [13 k44
b o 3 PSRl Rt ble addionsP tent Rl framayt En
“Diahe?,tdroRaldoye”. aiet heving iféemalic rveitit thedudio may ke plidé talaive to the

i ndi cat IS ssi.bl e by adding at |east one
neg i“f"’r“btg([ﬂ 1n§5$cfc_> PER?II& wo- posi ti on, or pivoti ng,
‘i ndicator can include the above text in quotations

[04/05]- In 1lsB0ihG icfboRIn@ of thel fiE4tat AR entRIOIABSHLI 4B vE 8BEW S ambient

“manifold has travel ed down and is in the return

light toopess thaoughrtheransparsgt lehs o wiadowdh éi top cadeewpichaeflests from the

prI tnd i{cl:g %ﬁiqat%%gg{f{ulselﬁ @%ctage? cltlﬁsglt%% glrithtgiq)t&wrr%lé%t%h i’)!oc lez Ipf the window.

TheReflest&d' light hethe® vhmgnitte@batkeouttirbudhnBie wisddw andB Yhedl i8€eived by
slide relative to the needl e manifold instead of o

thepsesisiches. Epgatia]y, when dhe nacle reamiol] ivan thegip, preetrgeted pesition, the

s i ri-bed: i i

i AEE RO RSV TS o 0 2 i
leisaskhe intlicator riefisile sasf 4 @oldr thatpdistinalyi agnttasdi wak ahe surrounding
ugfur f %ges | ocated close to or within the concave pocket
sugipegsiod the AR 6R5e-

[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



The reflected light is then transmtted back out
t hrough the wi ndow and is then received by the user's
woayeanismssenti al |y, when the needl e nanifol d PETIUS2600826109
up, or retracted position, the indicator w ndow of the
i nfusion device appears as a bright object surrounded
th&y indlidatif@ fvhe@B6 the TMEd ihasl besit Sartidly, bk Fulb) disétfar@edCRdi@ the infusion
that distinctly contrasts with the surroundl ng
dewpfa@éegtt)oqhema%elttoﬂi%@@r ptharompthogie At P?Fecaﬁ’eb‘?w@d by the user to
. h la i nserted”
mggis}gt% gls{b%%agﬁ?%stlﬁlﬁ Bd&rh‘ﬁ’é .‘*ﬁ‘?‘?’g‘? feature is sone
di stance away from t he wi ndow. Light passing through
[Oﬂlﬁy]mﬂ“hﬁjﬂmbmmnbms idesdribied ab@er &t icogmuontiepdrkagenofon icmgvehi]:nce and

ef | ect fr%n1and scatters inside thg énfus @‘dev
PrOIENQUT GFRETSIR: 1 YA G0P FodHreY gk Smppy 1819%10 B Praspftahvention, a
paSRRR SRMm Qf ptdigadar @ﬁﬁﬁtallo%eﬁEﬁ@de@‘%H@éé Yuchnsll @88&E described
the position of the needl e mani fold and cannul a,
abpu¢ hertehstariiizedi @ansmgtedh ét:dwetantmaed | uidd fiflad voiglevontents, such as

tiall fully di f
mEfGine & sliher g Eop aPRaRe RBIRY. T e gt are not
deu&ﬁmﬁaﬁteaebmﬁedp&kaglhgsme id.o interpret the visible

changes in the indicator wi ndow [0407] The
enbodi nents descri bed above _are conmonly ;Jackaged for

[0408)c Rieoprekaging spytemsbevadn Frgsed 68 éhreugh h73 EPMBIAYSE (B rarray type
pagg%; OYERERDY 1%7%‘}*&1{%%835 1 g&r&\lﬁ cﬁfpﬂ} ﬁ'll'ld?)\féag%\;égl llllzgllré a defined

agi ng systemis provide
podaonc@s., sedivabs ahd @sevidess extedneld padkagiagt whibk can be flexible, like a

piipfrpoed tEEmd OB e b b s "ai Cher a1 qui d,
gas, powder, and the like. The devices thensel ves are

[03T9]dR BN HAsHUBASE bf BMt iAfSIoRAGHKIG, niﬁclﬁklf %aﬁﬁ6p8ﬂo$ed embodlments
[ 0408] The packagi ng system shown in Figs t hr oug

descriped shpyd, sl@sdearpeapmaye assp@b]@dcmagmenmgs hla’/s,lt ofithy @mpty nest 1170

ofqu {ﬁ %IHH rkl : ,P %reééllri 'jll?y lg.ﬁl as o\c;eZlgi' ig. i‘ﬂ) Each

opemtng fidther mlkﬁg larmgmbbt 6f1n1§san 9bedésbl€b’ddkih€gredt¢r|ﬂéta@1 below. Then an
pliable bag 5 and 190, or |i ke a box 80. [0409]

exmaérpaskww@ha%b%%%ﬁ m%g%%l%(mcséownnelﬂm. lllustratmg a
coPR0 SEELRHP B HRPIcE SCREL' 109028 Ba 11907 ¥'n521§?m1?%1g- 175
illodtrabing.a téfipletet packhgink mmlu)vm; provided. tolg®hramee integrity against
ba sk @niamiatinte o e THEISS Cat OF P e iaas Bl vicHum, and bag

1190%%% sietiakd wael %xtﬁ&ﬁrhnaﬁlte?ffélesfa@@dmpaﬂ{%aﬂglﬁ%oxsy% can be
as bag 1185 and bag 190 (as shown in Fig.

proviledshavang n§yeckepanst.dilm gragidgivey apsd ahr:pibag)l,l% rcaip b pro@iied with
h trati . .
or o e IR AR R e Ly Toe ShEmal piRodifl Bl st another

pacKdgR@dhdt iy adi@aitd ptevent 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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bacterial contam nation. The bag 1185 can be provi ded

with an internal vacuum and bag 190 can be provi ded
wowneIn1eTo3wi t hout an internal vacuum The ri gi @#Chas2d8026109

can be provided having a Tyvek, paper, filmor rigid

cover, and the bag 0 can be provided with or w thout
bagrfi.e.n1 BOnal 1 184§ ufithe ekygrhalglataginghis opehet walempae kiggnesg 1170 and

can incl ude sti anot her ge that is added to
they mesjetith @guipes ﬂ?é Is plagfidse @o@f’; A BIRE 18OV B then fill the
dcggggggg with the box or bag. The conpl ete packagi ng
.e., the nest 1170 and external packagi ng) can be
sterlllzed by gamma radi ati on, ethyl ene oxide, E-beam
[0811 1}t e casgptbe cfpitinatpeocmm rthe ifitlatg ovachioe vl ra{sam@}iemnllﬁ as

t he .devi 117 filled,, the co
shpNE S EIng /T SBET Y 173 oo QRSN Ee L provided in the
bobafit 61 dagh bp&iih & M Er bNhetres: 170! dsnBowAaMaBp 64w Sf & nest in Fig.
asgptlc envi ronnent. Then the external bag 190 (i.e.

178nhdhguths 1d8% éf“} 1196, madwperingsnbl 98rwse pewidsddagmprove the laminar air
d; ¢
el B! DM RRIAPISHRIT o B SBERED 8 i o

re(phﬁadaﬂl tha tep 6f tHeId@gchHlehertﬁJs( Nnet fafthevdantte dseéno hbld the devices
he deyices 175. %g% 1gse the filling prigfss

llﬂﬁ@nflmsl g6 r?ﬁ’ét‘?F e B contercBe deuicpe JFoE SRECERS FlinEs pgggsses, the

debieeEh 975 illgéld Hysbé‘ﬁhaﬁrﬁﬁnéd B ad Secte phftionaBhdvel:0filing head of a

openi ngs 8 provided in the bottom of each opening
fillird mathiné énom slscuwn)lahgnarsltlsﬁmmwcns &l 15035 indiemtedbyithearrows in Fig.

95_an 9 and eni ngs.
1775 QoviPe MetisyicAL iy 8% dnshove 4 FiE. 14k Bfe ARRS pédRine to bave
adaftiRHAt:{thes feMighese aez&eanqlwe&yﬁm a support for the
device 175 if a force is required on the top of the
device. The ribs 1195 further can be used to hold the
[04d:2] cewrentlyspagkaging sgistsofor @a%waié sygBeges; Whekerthe syrnges are placed
ev a
in L ERpeEY pEP B Blold dld AL SRS A xR oAU provided

anb@vastaucted|dfian{githéaxl The amf)bdhhieﬁgoiﬁthé lprd?.a]t(lﬂ@dntlsh @l‘vAEB) not include
align with the devices 1175 aégtj ndi cat ed b the a

a plstepr ghimpey, bugsimnlyan paangspenedf ihsidre and | Youhe e of ribs 1195
5 1996 tshréd 4 R)‘G@fr&tﬂtesut'falzé 08 2lBHH iR ainth A2 @ }i‘eﬂ(ﬁf gfetsér? RRkhe room

ixtures to align the dévices 175 careful
to @omr @ntnd/the davkesgl 17§ apdiimpmove dhe geditywf Allmgnn addison to providing

are placed in a nest conposed of a
‘h%T§§$.@q§¥§%%“§%§§PHaney, and an external packaging
is provided and constructed of a rigid box. The

[09'TB] dOHRN hedfits faesolara@esieaﬁthl {h¥ edthbodimeRedestfibed B6dvédRcRides the
plate or chi mey, but sinp g an arrangenent of ribs

abmgs t@rhavelgélexrhlﬁsb%él%ﬁ‘ insiepd of gl seld bopodl&haypars of the external
pacl?agg{eé';]?l% ﬁWlﬂgg’vamn%ltﬁ%aé t11138§ ?onbﬂ)@fdeaz{ (flsullol\ﬁldlcator of the
pr tin e room

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

into 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



to fl ow around the devices 1175 and i nprove the
quality of filling in addition to providing the
wo 2dosiomgozabi ity described above. [0413] O herpdeusfni/e6109
associ ated with the enbodi nent descri bed above
includes the ability to have a flexible bag 185

mollifRbeatt &t pdisiblel i theboemb®ly asntodither®d wWitheuexia@rially departing
packagi ng, then allowing a vacuumin the bag 185 to

fropr e devel trrelungs andi adxewasest of s paveMiga. | n%@grdlmg)y, all such
rit

mofich P AP kR e RE g PRSP B SRR 2
provi de than a box 180. In a preferred enbodi nent, a
configuration is provided with the nest 170 and t he
external bag 1185 having no vacuum and an added
second bag 1190 al so without vacuumto prevent dust
fromcomng into contact with the first bag. [0414]
Al t hough only a few exenplary enbodi nents of the
present invention have been described in detail above,
those skilled in the art will readily appreciate that
manynodi fi cati ons are possible in the exenplary
enbodi nents without materially departing fromthe
novel teachings and advantages of this invention.
Accordingly, all such nodifications are intended to be
i ncluded within the scope of this invention. What is
claimed is: . A device for delivering a nmedi canent
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
needl e aperture; a reservoir, disposed within said
housi ng, said reservoir in fluid conmunication to the
i njection needle; a pressurization systemfor
pressuri zing the reservoir; a shielding nenber adapted
for novenent away fromthe bottom surface, the
shi el di ng nenber having a covering portion di sposed
about the needl e aperture, and at |east one stanchion
protruding fromthe covering portion, the shielding
menber having a first position wherein the stanchion
of the shielding nmenber 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
shi el ding nenber is partially
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wi t hdrawn fromthe housing and the covering portion at
| east partially covers the needle; a biasing el enent
wodnepas®md Wit hin the housi ng adapted to cont a®CTIU$2004/026109
shi el di ng nenber and bi as the shiel di ng nmenber towards
t he second position of the shielding nenber; and a
Whaadlhenddrns.er poser having a first position, which
prevents novenent of the shielding nenber, and a
secqnd positi.on i.ch allo nov n f th . .
b f i ha piigor deToga BT T fediody O patien by injection
intdRP thrbigh BK sKin@F alhBeadonMsimgnd activated, the
i nterposer is noved froma first position to a second
position and the biasing elenment is allowed to bias
t he adiousingibayngrafotiom syrface sdapted do sentpeishe plgn of a patient, a needle
apbRFESRYia bR AEK 56 d Spgmyed fromthe skin, the
péﬁlepaing nenber ener ges PPOM The housi ng and at | east
par tahahjestionowrdls ddbstet fathefetrationAdfdRsieCandf fof movement through the
delivering a nmedicanent into the body of a patient by
needl aRefU% i nto or through the skin of a patient,

co ”Brrje@rvr}gr', %ﬁ%gg{il' Withi %Xlid%uging,ogéig %s%Wé)Flaiﬁqhﬁ&j @&hﬁﬂnication to

to contact 't skin of a patient, a needle aperture on
thesimjedtibwhe¢adiba; sur f ace and a top surface; an injection

needl e adqﬁﬁed for penetrati.on _ of tissue and for

mov iSRS UE4R G0 GKE PR EOTRIERTBX B BT RO reservoir,
di sRogRE Mt fkMbehdhphedUfdrNdoveh@dntl dwagefr¥@l thel Bbtfoht ks face, the
communi cation to the injection needle; a
shistdis membgt having yaseaveriig pograasdispdsed ahouthnibe mgedle \apeiture, and at
and a shiel din r apted for novenent ... .
e s At JREPO g RardB; Pl ipg dmembyeg pavine o
firstositidh Rehera B stdh@kion & f thesdhidldifi@ Aleatbietr BRONIRMIY idd¥posed within the

di sposed about the needle aperture and is
hoysjng entthegovgrinppeitien inpybistaniabsearplanggith the koftom gigace of the

LSS LI O 0S8y SIS AR PR iy
withdeaved fomithehowing dnd tkdc@ledhg gompntaelteastpattinlllyical dry the needle;

di sposed within the housing and the s%hh contactin

por & BASINE P8 YiEEL Prealaring ¢ pmgt%anltwn%}e shielding
méldr A Bhs HRE shieliig %enﬁalreiﬂ tewAs ggéei rs@&ﬁl'dt b&maﬁl* lﬁi; e shielding

the stanchion of the shielding ne IS partia
membédndandwn from t he housi ng and the shi el di ng nenber at

oL R eSO e 1GR3 o R RelRF et of
shitkdifly GRéHBE! iahd 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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portion of the shielding nenber is tenporarily adhered

to the skin and when the device is renoved fromthe
wOos00F1018003e adhesi on of the shiel di ng nmenber t ®@ATMES2964/026109

is sufficient to nove the shielding nenber fromthe

first position to the second position. 3. A device for

del LygiiRghavine dibeASRurthdd fapRE t&esMadfthAsk@b £BhtidY, a needle
injection into or through the skin of a patient,

apgtmpoi sdid hottem voiederrgdadop syfagebot t om sur f ace, a

need| e .ap ertu ot t.om sur.f

Cor B e ARl oo dihb R o LRRE P JafmbPlpeny fhrouen the
ne&fle ipette and for novenent thr ough t he needl e

aperture; a reservoir, disposed within said housing,

sai @ ressEiry disposed within gaid densing.c said egserveirtin dluisepmupigation to

ressurization systemfor pressurizing the
thqu%ghgnneaedf%and a shi el ding nenber adapted for

r ot abprezpdization sysesit f@lpeesguiddingithe wedeevaig tahd
substantial ly perpendicular to the bottom surface,  the
shi &l awlﬂ@m&ews@beh a@m@l 40% IRy SRRt é&?ﬁtﬂﬁlaﬂbrnqwdwular to the

A
boféb st ke, g'i%l%;llﬁeécggg réﬂ%&?ﬁggg skfneco%%tlh% portlon dlsposed about the

esive pi vot
neahe epeiurg amdnibesubstantiatly eoveredswithaslhesion antleatelleast one stanchion

ok B AR A P B0y e b potion

Wﬁéhﬁl{ BHeltdnbRiof loif @l chiddine m{bek $s inffaAl AkpafUVithiAQhe housing and
pi vot and the shielding nenber at |east partially

thec gkiar epntasting qwogiien isusebséantialin coe-nlanar duiph dhe jbottpmaswépce of the
th {
ho% 61?%] and % ?.lc((%nh OSHIOIH dl?e%%hﬁ@éﬂ%t%é&?osn &etﬂe %Rl% %/ingxg\ljaer 18 CPamally

Ion o orari

withdrdwiefrGlitie ltoidingt@d tlidshigléivp Genitkr alemsy partihll g Bdddicthe needle;
skin, the adhesi on of the shieldi ng menber to the skin ]
i s slereaivasR thegleviseds alapeburan B sking!imprsient s skip gentacting

pomo\’lcbtf thd ﬁﬁ%lhfﬁ% rhihdr i® Rz?ﬁpto'rzg'ny LandrbEto>HE W RAS e 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.

3. A device for delivering a medicament into the body of a patient by injection

into or through the skin of a patient, comprising:

a housing having a bottom surface, 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 rotational movement along an arcuate path
substantially perpendicular to the bottom surface, the shielding member having a skin

contacting portion disposed about the needle aperture and is substantially covered with
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adhesive, and a pivot, the shielding member having a first position wherein shielding
member is substantially co-planar with the bottom surface of the housing, and a second
position wherein the shielding member is rotated about the pivot and the shielding 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

rotate the shielding member about the pivot from the first position to the second position.
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