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under 35 U. S.C. 119(e) of a U. S. provisional patent
application of Chris Cndrich et al. entitled
"Pat ch-Li ke I nfusion Device", Serial No. 60/494, 286,
filed on August 12, ——%érrs—gpn%%r€ﬁ S. provisiona
patent application of of Btdnent et al. entitled
"Pat ch-Li ke | nfusi on Devi VVth |.npr.oved , .
100837 g /AR Ty RBER e Eossph i N SubiGpnsBpdaliyqry device
havﬁlg 1319 'vlah% &t H€et@Mhdchisanbadto afpatcikedtelf-contained
|cat|ons ei ng incorporated herein b
substznfce ntefus:ten davics thapean beaused o @Qimeaa meriefylof sehstanges @pmedications

r el ated.to 1t hat
to oRFGHE AL POSETH SPiehdpt S e UBT () of a US.
proﬁﬂbhéll SlentPatpatiok &f | Olirits laaﬁurmlv IeC al., eStddalPch-Tike Infusion
702, filed on July t he ent|r§ cont ent

Devits” hrish Mo 6@/&%@%@@%@1 ﬁélgéﬁtr’rzb§oq3e1a8ﬁi ghadJ.S. provisional patent
0 {
oo RS0, YE DA (00T Rl e by
Valtd) Spriag fdﬂlcaﬁefequ&Eammm Seriah N6. 60PH& 6N ﬁlh@anw,z 2004, the
such as dai I% insulin_infusions to nmai

et L e o e T A €07 e
apph&%fdh'c@n aﬂfs%ggfs&oxémﬁt@&tvﬁﬁéﬁ 1SR 18, thAthT LU, ﬁoﬁpi@wsmnal patent

dail'y insulin therapy. The first
apph@ﬂilen i dﬁ Thacles Ds ghempe st aln dntithesifR atplpbltks Infpsios D etess” coerial No.

@5y, TR PS5, 0.3 AR U P B i
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I ncludes infusion punp therapy, which entails the

pur chase of an expensive punP that lasts for about

three years. The i rBackgtoundet thefnyendioBunp i s a high

barrier to this type of therapy. From a user

spect e
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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
woOnrosghgws8 to 10 tinmes the daily cost of syri RQ&/US2004/026111
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also been problematic.

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

improvements for insulin and non-insulin applications.



whi ch can be conveniently worn against the skin while
provi di ng i nfusion of a desired substance, and
weonraeosiodg7og m ni mal di sconfort by using one or ROTAIS2004/026111
m croneedl es. [0008] Anot her object of the present
invention is to provide a patch-like infusion device
whi ch provides a hi dgd@imhatdfané iessde or needles
prior to and during use, unlike a conventiona
syringe. [0009] Another object of the present )
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reservoir content delivery through an activation step.
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conentidret syahjgect of the present invention is to provide
a patch-1like infusion device which allows pressuri zing
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pat ch-1i ke infusion device which can be activated via

pregsurigggonhlgl oty ciesepeili pefiend ngedleripipdantatym ped iresentqar content
I: tivation step. [0013] Another
del%&@?&féﬁ@%gﬁgar@gesn “invention is to provide a
pat ch-1i ke infusion device which allows for visual
[001@Dect i Anothbr dhjectoefvihe resent @mtrtidnek ao @rowdde hgtchrike infusion
after, use. [0014] Another object of, the present )
devieg, Which.gHoyides BregfbiA e aowﬁ}etcwsww& usioe 75 bAderendcRelleville or
thehieh ndelguso EQREmBROVal of a patient needle cap
© and%ogagéﬁes ve %b@g? in one or nore notions.[0015]

Anot her object of the present invention is to provide
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patch-1ike infusion device which includes inproved
shi el di ng nechani sns_for protecting the patient needle
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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
wonprsongnsval ve nmechani snms for providing a st ePCIraIs2004/026111
barrier and pressure seal prior to and during device
use. [0018] Another object of the present invention is
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i.nproved Belleville spring and spring pin mechani sns
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] resent invention is to provide a
md%ﬁ%%%ﬁFﬁ%ﬁhg%ngion devi ce which incl udes inproved
nol di ng techniques to better utilize construction
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conjunction wth a non-distensi adder til'm suc
matggals. nmetal lized film A push type activation assenbly
is provided which can then be used to renove a

ainin i n and_ al.l ow a Bel.l evi.lle ring assenply . . .
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activation assenbly then rel eases and seats one or

nmore sprijng-loaded patient needles into the patient's
[002d], an dAléghedtﬂbﬂ@ﬁé@ the presend ievsrtiomicte prowidsas hatch-like infusion
; ] L es : riz .
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apparatusent s into the skin of the user. Upon conpletion
and renoval of the infusion device, a nunber of safety

hani s can. be engaged to.cover . i
[OOEFZ‘j &gxsother object o? Sghegpresent mvengon 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

comumunication 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
waavsloigmat ures of the preferred enbodi ments oPCrhs2004/026111
present invention will be nore readily appreciated
fromthe follow ng detailed description when read in
in cORUNUIGH Wah AMdnbdistBesi B RERASA i Bh AR 98 a thétalRéEAIm. A push type
[0026] Fi 1 is a cross-sectional view of a first
actigpHasd® glyOfS rropded Reli¢hk ean Hjeacheonsadr toj remeyera m}@nmm pin and

oo B e TSty ook e B5En i ivah %o b pfRBoure o the

contentssdf srekervbiaRtmoly. a“h@ﬁhﬂhtybé k&@ivafib® 6ésefbByf themte1&REs and seats
systen1us;n% a_side push button surface subsequent to
P

oneq gk $He-patpdgnatinigneedlasgnty the apticafesceliipaad eviablishes a fluid
co ! nérggag{o\ﬁgé/z@% Z}%ﬁﬁ.ﬁ%&)&i&ﬁ [rﬁg@sfaﬁc?ghé h&lgssdrfgjec? %s%fvo%r contents,

therebyp slshmmgiannaﬁlsmine)ﬂ cofiteatsBatol v iskineofsh¢ bstg. Upon completion and
subas .of the patch l'ike inj ector .or infusor
remey%lt@ffgaﬁn pign dgvicp.qoBEnben ¢f. sabety gneghapigas caebe pRgaged to cover
theﬁé&{\%s%rgls |Lst enbodi ment of a push val ve subassenbly

of the patc -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 OSI tion;[0032]
Fig. 7is a Cross]}lﬁe%gescngﬂon Or 4R §ra}§ 125 . ond

enbodi nent of a pull val ve subassenbly of the

[OQZB]Ch | i Riee ivajiews @bjeots, | dilvasiagess yad efiovef fEatgreslof the preferred
%‘% i.,g. 8 1S a cross- ?ectlonal view of .a thir
em gﬂtﬁgﬁ%edﬁesgnmgmtm willbg Q;l@resqygxgbé@pé¢c9atgq frpmathe following
r; t
det?l%&‘a@ cjrfrl_glfl%n Wﬂeﬁgéag in ?gn gﬂéﬂé’z‘%&lﬁﬁﬂ% ?%er%fe% agvm%s'é \ghlch
enbodi ment of a patch-like injector or infusor system
[0026]ng a Eigpl iswsdromﬂet@onat vichaie ip”mrst embadmantt dfiegtatdntike injector
%35 ‘Fﬁ‘ s se%t onal  vi W of the second
ori inlisie iR R S Aoy A AR IS or syat em
of Fig. 9 subsequent to activation; [0036] Fig. 11 is
[o027]op ViFE £ sQibihef ¢o8s-scRRbSN i YEthS Tt @ndodinkdt of a patch-like
reservaoi r subassenbly of the second enbodi nent of a
injepfar eninfises systjressing 2 sideipyshubgtonssypafaepsubseqriegt togictivation;
[0037] Figs. 12 and 13 are expl oded views of another
[002%]S! ON }qg ih ér%gsoﬁ(titl QB r&: {\;oﬂesugg‘%&gbip) She patch-like
I nj"ect or usor systemusing a to
1n3estnrbamﬁ;so[r@ﬁk%1}oFFig. 1,14 is atop view from a fi rst
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. priorto activation; [0039]

Fig. 15 is a cross-sectional view of the patch-Ilike
wonpesmignsor i nfusor systemof Fig. prior to PCT/US2004/026111

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

of the patch-like injector or infusor systemof Fig.
[Odg apor t OF%CW' ¥af £00- se[cﬁgrfa]r]wé:vl/ %bf élgedoﬁd%%laﬁﬁent of a pull valve

ss sectional view of the patch-l1ke injector or

subassfsmbtyrofsths patnh-bike Eijeptorprrimpiusersystem ofdtig.on; [ 0042]

Fig is atop viem;fron1a first per spective angl e of

sggbgﬁtgt g 1Saétc gt%{ec Jr?na Y}B\Z aﬂfhg% e%tgoeo ggc%lt%f% pusﬁ/pull valve
subﬁé’s@@gr}s&qhe paxh-1ikk @yectbr drhﬁfu@cﬁts@zbre{ﬂ &eEFignj;ect or or
i nfusor systemof Fig. 12 subsequent to activati on;
44] Fig. 20 is a side elevational view of the
[ﬁﬁﬂkh | i Rig- Prise exoss-gactippalugew afya sespnds eoppgliment of a patch-like

t [ r
i S 3E G e Gk b Bos INAinh oo oy o BRAKSE,
i nfusor systemof Fig. 12 subsequent to activation;
[0Q3BW6] Frig. 122 a)crdskrsennighamé\e)ofah@ sevohd iepibedimemivet afpatch-like
the reservoir su % of the at.ch-1ike injector
injeghor o ffERgr sysfe ¥ @B%q&%t ' e 101@3. g. 23 is a
Cross-secti onal view of a val ve subasserrbl y of the

[ooBérh- | i kg, in] %Ctaofogofflewnﬁ’éﬁpra Syss L RmpRELTE Gngld2of Bhed reservoir
cl osed position i S a Cross-sectional

subgssembbf ofithe atopad 9mba@§@nb4>  ettch-Hise imdecior-ariinfesonsyetemed Fig. 9;
or infusor system of Fig. 12 in an open position;

Wd%g] FF%S gé ?’.ghaﬁf( %}é@l@ﬁgd Wi %? aio{ frv%rsmn 9 the second

i men I nj ector I nfusor Sy
embdidmeht Hithe p:&6h—lhke hjetarss -11$f&@drl sgstaim usngvu oh pilklebutton surface
patch-like injector or infusor systemof Fig. 25 pri or

to activation; [0051] Fig IS a cross

t
[0038y of Fige [Hit ¢ oD VIRE fqom %&24{56 perspestiyeagl of é& mlb%lke injector
or 1ﬁﬁgor it Qﬁﬁ%u@#néﬁoﬁl‘?ﬁ\}a‘ﬁ@ﬁ' on; [0052] Figs. 28 is a

top vi ew roma fi1rst perspect|ve angle of a fourth
enbodi ment of a patch-like injector or infusor system
[0Q39br t oFict § Vet boss-sdef0s8 vidw gf thegpateh-lrroinfrstor oo pnfusor system

oﬂylg f%pnor o%ct%?a%ﬂd perspective angle of the patch-1ike

[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;

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

of Fig. 12 subsequent to activation;

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

of Fig. 12 subsequent to activation;



injector or infusor systemof Fig. 28 subsequent to
activation and prior to retraction; [0054] Fig. 30 is
wanaoishes7osop view froma third perspective angbPeTai2dohe26111
patch-1i ke injector or infusor systemof Fig. 28
subsequent -to activation and prior to retraction;
[0G48)55] FFig. 21 $s adithdt®hods QBctign@ W fehost ﬁeféﬁ’fb'ht-llfke injector or infusor
{)ers ective angle of the patch-like injector or
sysiep¥ Qidig. KA/sibeerueht tpiagtivatignsubsequent to retraction;
[0056] Fig. 32 is a cross-sectional view of a valve

asse y -like.i.njector i nfusor
OG e oy e AL ISRk Bk i o Yo bV oR sybasggmbly of
the patch-like dgsctoeatinfineat sygicgivofHigalyal ve subassenbly of
the patch-like injector or infusor systemof Fig. 28
OCL‘{)?ano ngsition;[0058] Fig. 34 is a top view from _
[ Iirst Hgr %&ﬁi%sgﬁﬁ}%ﬁb’rwﬂrﬁﬁ hEplvg spbassembly afitbe patch-like
ini Fiapalatel ; {4 ke. injector or infusor
Je&@??&% [ OO éﬁ}ﬁlé?gfg %%lrfghggeodt c}é?ﬂdtnbp view froma
second perspective angle of the patch-like injector or
[0048Jusor Bgs24ens afcrdss-gect®aal Yie®6st a Falge sBBassemblgmithe patch-like
in‘efc{ om a fsi r st eriEeci' ve a%%l e of. still another
USGOF OF BHUSSF SYSMPEEI h2 ShBbATREOHSR: a pat ch-1i ke
injector or infusor system [0061] Fig. 37 is a
[00e49]s s - s eip] Thilan\ekplvded viswlofhtthir® BiABEHIRAE o2f pAch-like injector or
. .patch-like injector or infusor system [0062] Figs. 3
infuspl §YS§A 41 are cross-sectional views of the patch-1ike
injector or infusor systemof Fig. 37 wth extended
ety; Lgs. - M
O v o't Est ety Al e o8 bR TR BE of fsor system
of Fignf28 poior sy sdtmtiad; Fi g. 37; [0064] Figs. 44 through 48
are cross-sectional views of the reservoir and val ve

assenbl y,of the patch-like injecto r .infusor, '
[0 om GREMES SASTre b usy obe proh e ouBepr of pfusay system
of Fii§ 28 sGbRgherte6 hétBadbn;vi ew of a two-shot patient needle
mani fol d subassenbly of the patch-like injector or
i nfusor systemof Fig. 37, [0066] Figs. 50 through 54
[0052] vi eias 2815 a tan Yisw finam o Swsitriovspeeting anghef ofzswrtblepbodiment

of ari;ita{g%_ﬁﬁi fln%g@ggf‘&%ﬂgg g;;sg%ﬁ f’]ﬁl%‘?fgttaéﬁtl‘g%w'gpg usor system of

cross-sectional views of a Belleville spring and
[005&] | owe Fig.[2906 &hothérgop Gibwi Borf aGeosat et Vdngld EMh&patch-like

..a fi r.s{ELl vari ati OPF'Of an_i nproved val ve )
Imjector or miusor system of Fig. 28 subsequent to activation and prior to retraction;

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

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

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

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

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

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

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

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



enbodi nent in a closed position; [0069] Fig. 62 is a
cross-sectional view of a second variation of an
wonprsongnsval ve enbodi ment in a cl osed positi oRCT[USRWN@P26111
Fig. 63 is a cross-sectional viewof a third variation
of an inproved val ve enbodi nent in a closed position;
[00SBY71] Fiig, 364 d ®paie?Hod! 8%kt PeRpSctiREhbRVHan¥ieWGion of the
a fourth variation of an inproved valve enbodi nent in
fougth embedienasb of @ puab-like djeqtorargnfugsr systeam enl ar ged
cross-sectional view of a fifth variation of an

{igy Oved:.\ya ' erein t ening i.nclkydes .
oy P 1 BRSO R Ehetob ferdPE R du R i PRcn- e
inje¢tod\or affudoneysterprof¥ed 34al ve enmbodi nent of Fig. 65 in a

cl osed position; [0074] Fig. 61 is a cross-sectiona

view of the_inproved val ve enbodi nent of Fig.. 65 in an
[0QaQl, poshig 3k ?Spfpeo*r@’r fromya figg Hegspsctbweo@,gles@%ttﬂlomther version of

j e T3, _vad; [ Fig. 65
1he&%g?g?ﬁx%%gmgggﬁ?ﬁg%ﬂﬁg%ﬁ§g§gggt tggggi " and fl at

surfaces; [0076] Figs. 69 through 71 are views of an
[0Q6d) ovedFigaBVeispd argeseatiodaleviowdpfrentifth [edbodimézitgst. a patch-like
..tFroug$h74 are views of an inproved overnol ded val ve
mjeﬁ 0685 195 8 Lo di ment; [0078] Fig. 75 is a view of an

i nproved rotating val ve enbodi nent; [0079] Fig. 76 is
[0062iet ai | Bigs.CIPHRowdC] aftadrow-Rbticdal Vievd SPHRVRECh-like injector or
. rotating val ve enpbodi nent of Fig. 75; [0080] Fig. 77
infyser gysteppaktigedt wohsKxtopiedpagtty:anot her version of an

i nproved rotating val ve enbodi nent and fill cap;

81] Fi . . . : P
O oved Fotat o yar o e Y et it aBARchSly of e pucheike
injector ougifusod §ysterao€ Fig. 88s- sect i onal views of a first,

second and third stage of the fluid path of the

' rotati I nbodi t of. Fig.. 77; [0083
[0dg % ©56 g HEBudiEul S sl visi s G veterval vad valve
subBd4BRBRAITIThY pdth-Bk & tH&RE RoSfsdrAsteRAIHiec F70n a8oskd ﬁgsition;

cross-sectional view of the inpfoved va%'ve subassenbl y

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

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

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

[0067] Figs. 55 through 60 are cross-sectional views of a Belleville spring and

follower;

[0068] Fig. 61 is a cross-sectional view of a first variation of an improved valve

embodiment in a closed position;

[0069] Fig. 62 is a cross-sectional view of a second variation of an impro§ed 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
wanaswisroenbodi ment in a secured position; [0086T/US2@4/026111

83 is a cross-sectional view of the inproved

Belleville spring and pin enbodinment of Fig. 82 in a
[00Z1pasedrigositisodt edl@Rd] crbbdsecBAiA) vt FUFYoBAR Daridién of an
. perspective views of a first, second and third
myrayRdoipde @eadgpentiiea slastdpositiel; pi n enbodi nent

configuration; [0088] Fig. 85 is a force vector

eyl am i | leville sprin nd pgi.n_ . .
O e 83 B el e et e of & 4 variaton of an
improasisrabecbodahent wdisrah tarbpeiicanaddddehieead dur@icsPr i ng

and pin enbodiment in a secured position within an

npl e .i.nfusion device to illustrate button induced )

loogﬁ rel e]%fge&’sfso?)@efs'ﬁcﬂﬁ’n%ﬂ‘?% o therigpraved valvsrrmbagiment of Fig.
65 Rfa dibRdipoREigy.ed Belleville spring and pin enbodi ment

of Fig. 86 in a released position; [0091] Fig. 88 is a

cross-sectional view of an inproved Belleville spring
[0Q%H] spl iKigr $hig Fpémssesaotionateinw of 0@IRiprdvieq.vaB@ dnsbodiment of Fig,

econd cross-sectional view of the inproved Belleville

65 l%p??l'oﬁgngcﬁ%ﬁgbl it ring pin enbodi nent of Fig. 88;

[0093] Fig. 90 is a perspective view of an overnol ded
[00FRB]l evi | Fig. 69isi N@obsAscRE6H] §aRE B ﬂqietiﬂlgﬁﬁleﬁ RARQI MRIdiREnt of Fig.

tﬁe present i nventi on; £0094] Figs. 91 and 92 are
65 whgsia theepsngreanciufes ot fapered and dlahwiréees;Bel | evi | | e

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

ompecti Yeol hOnr 931 SS- ' Vi ew
[0 of "a devf?igéé g%b@%?%n? 1&%3‘%‘2% Izaoécf/ H?I @n@‘g?é.dng‘@ﬁd p%‘lmrger rod
embadimentpn to hold the device in an activated state;

[0096] Fig. 94 is a top view of an inproved reservoir

odi t a device; [0097] . Fig. 95 is a tap,view of
[003% n‘ppgl{;%% %FWFP&E}J{% arﬁa‘flﬁW%%%aau%mYedﬁvegn@léw ¥@ve plunger rod
emiod@f&it; Fig. 96 is a cross-sectional view of the

inmproved arm fluid path enbodi nent of Fig. 95; [0099]
Fg. 97 is an assenbly diagram of the inproved
[007& e v oifrig-aivds amvigv p{amingmuevedantstio velve eofbogingent; 94
and 95 in a disassenbl 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] Fig. 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
wanwsga8ion an assenbl ed position; [0101] Fig. 90TiUS2@4/026111
cross-sectional view of a first sealing device for the
reservoir and armfluid path assenbly enbodi nent of
[0084] 98; Fig0dDR]a drb@-scdfibhdl Sy 6F @RSmPRAel YARk sMbSMER]y of Fig,
a second sealing device for the reservoir and
80 ramapeRpasipeih assenbly embodi ment of Fig. 98; [0103]
Figs. 101 through 105 are cross-sectional views of
St r ucg:,0 j i ent need| i fel d: . .
(OG0 " F5 8 B PR E oo B8 A RGP BPIYHE Sring and pin
embodimentdd apadur@hpositéae| e hub and manifold; [ 05] Fig. 7
Is a view of a porous patient mcroneedle; [ 06] Fig.

I.s a view of a patient mcroneedl e havi a nunber )
loogé]si de ]#1‘81 %g}s 3 PésrfecﬁPﬁgl. Vla\wfé%mnrevgcf geﬂe"ﬂle spring and pin

emﬁﬁﬁéﬁtsﬁ@i..QQ%aYél;@é@@dBBSiﬁolﬂeVi ce having a pivot arm
assenbly; 10108] Figs. Ill thhrough 115 are
cross-sectional views of a device having a nagnetic

[0087]i vat i lie. dekihoueh §4(e0ak Rirgpectivibyiayvs tofirofingh stddidcind third
impf g BT S P b ST S et cpect ve

view of a retraction wedge shield in a retracted

[oo88]t e; [ OHig135 [ Plorts vertpediapast bV hgovef BEM&ille spring and pin
refraction wedge shield of Fig. 7 in an extended

embgdypent copigwptiqt; g 9 i s a perspective view of the
carriage return nechani smof the shield of Fig. 117,

13] Hisg. bSHs@ VIV f : . :
[0SR, ot o SF 52 oS paonRCibly o fitheOcdbellevile,pripg and pin
emtidgmertt 2 & secared grosition tvwivlen \eneeyaofpld hefugien dexdté cnilhistrhite button
. dshi eld of Fig. 120 in an in-use position; [0115] Fig.
indycesd Pinrelease, spect i ve view of the retraction-sl ot

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;

L

[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
woenspagtsve vi ew of the bucket shield of Fig. PCRASRIV4/026111
an extended state; [0118] Fig. 125 is a perspective
internal view of the bucket shield of Fig. 123 in a
[00%?y act edigs9Riser t6p kitwloBdh iHPREFdeRnAThid B¥thERiboldRAdRbf a device;
Fig. 126 is a perspective internal view of the bucket
shield of Fig. 123 in a retracted state within an _
[0098] vat eHigd Is@esrogseedmnatyigw ditlre jrapraveseargyeidipath embodiment
Ofﬂigt@{nal view of the bucket shield of Fig. 123 in an
ext’ended state within an activated device; [0121] Fig.
128 is a perspective view of a ratchet-lock shield in
[0Q99]et r acFigd9sisamenssdniblY dlaghang of theImipfoved pesespacind\eem/fluid path

vi ew of the tc -lock shield of, Fig. 128 in an
em@@t‘l‘é‘ﬁ@%ﬁﬁ%é an‘{]gé’?s‘} &ﬁ?sé?mhf?é PPEitigiiner spect i ve vi ew

of the ratchet-1ock nechani smof the shield of Fig.
010 [ 0124] 9fisin dssentbl @fa??a%?%ﬂh% i FWe@ tresBrdi! dndQi/fluid
[ gﬁel d inga restrzfgt ed gta e; [0125_]1 llgi g.e 1%2 is a wd path
emipslimpaicififigs. 04 end 85 int dncasperhbledposiitnisel d of Fig. 131 in

an extended state; [0126] Fig. 133 is a perspective

{gw of 0 | - .oyt leld dn.a.retracted state: .
o857 P 0% Pebsk s ilonfCiBiiet §rfy SRS T7ofi reservoi
andsifingfihdd phthRisgemblB3mbodiarenest Fipdes] state; [0128] Fig.

135 is a perspective view of a torsion-spring shield
ip.an i i_tiail position; [0129] Fig. 136 is a _. .
[0192]s pect Fige 190 & Berassestional girvs i mgeemdepeplise dgvipe for the

fese%“?@f bl A/t e %?éftlﬂg%ﬁibohﬂﬁé@]of Flgdog 137 is a

erspective view torsion-spring shield of Fig.
135 in a retracted position; [0131] Fig. 138 is a
[010F]spectlige Wil dhwoogh A0hamegeassshetednd! wiewh ofi nonstiueijoraéxamples in

ring.[0132].Fig. 139 is a perspective view of a
apﬁi‘{igﬂlg‘é%dkgw%l}l %ith an adhesive driven hinge; [0133]
Fig. 140 is a perspective view of a spring shield with
[0104]i r cul Fig. 108 @04 @toss-sectional view 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;

wpQABHNsM®EFg. 142 is a view illustrating an PCT/US2004/026111
over-rotating shield; [0136] Fig. 143 is a
cross-sectional viewillustrating a camacti on safety

[oiTn]a reapy. $1@is0s pdiBfedhle Fiedr oflthé réttacBof WRASs SEEld @Igg. 117 in
143 in e

view of the camaction safety of Fig. a coc
an exgtended sfa®138] Fig. 145 is a cross-sectional view of

the camaction safety of Fig. 143 in a fired state;

[{:h39] Fi.qQ. i Foss-sectional view of the. .
[OLEAP % T LR arefihg Mad 5F ng it s liptipetifismg the shicld
of igdL17147 is a cross-sectional view of another :

cam action nechanism [0141] Figs. 148 and 149 are

perspective views of a flip shield; [0142] Fig. 150 is .
K"a“{]er spddgi Vé0vis eqy RsFsPEFIvenpicyy 88 andgitacBertslop shisyd i an initial
posffdnunactivated position; [0143] Fig. 151 is another

perspective view of the manifold spring of Fig. 150 in

an unactivated position; [0144] Fig. 152 is a
[013eft]s pectFigela sva perspiehtiverainivi afl the sgtraction-sibt Bhigld odfFg.i 120 in an
. an_aclivated position; [0145] Fig. 153 is a
m"'Bng% @i ve view of another inproved manifold spring

in an unactivated position; [0146] Fig. 154 is a
[01xS]spectFige1¥i v pérspdeeiveaivvf 6f theSBirhdibnfotFshibld $58id. 120 in a

an activated position; [0147] Fig. 155 is a
retrasdpdpRsitiqye vi ew of anot her inproved nanifol d spring

in an unactivated position; [0148] Fig. 156 is a

Spectyi:yera ; ' | | i.n
O e S 2 Ptsph R T P il B ) o Rl
cross-sectional view showng a fill hole provided by
[0113E but tlig; 1POISC] peispectivb8view & theobiskseshiehinaf Fig.ei23 in an
sl&o(\{vi ng. a val ve assenbly in place after
extended state; )

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

retracted state within an unactivated device;

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

retracted state within an activated device;

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

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
wofhodsheswal ve assenbly of Fig. 158; [0152] Fi gPCTA82008/026111

a cross-sectional view show ng the closed w ndow of

the val ve assenbly of Fig. 158;[0153] Fig. 161 is a

; shomon \ ; Y I ; : :

O ent tharars ¢ BrSHIaRe Yo AEuf1rdl A ig, 131 in an
exteriodistate; val ve, button val ve hole and button alignnment

after rotation; [0155] Fig. 163 is a cross-sectiona

VA show ng,val ve, button val.ve hol e .and butt.on
10136 et PR AiGrBrolr Vit 958t gl SRigkc B gptacted state

view of a reservoir illustrating a sign visible before
[oiZ7ecti OPig. [1845¢]a gé@pecﬁ65 vidw fSthe uilLaW Mield F Fig. 133 in an

reservoir of Fig. 164 illustrating a sign visible
extgpuied S8 nj ection; [0158] Fig. 166 is a top view of a

reservoir illustrating an absent sign after injection;

9] Fig. 7 i [ Vi t reseryoif. .
(04289 66" 1021 s iRsPeRy LB 8L IRGDESFANE bidd ggan iniva
positic@)] Fig. 8 is an isonetric view of a nest-type

packagi ng system when enpty; [0161] Fig. 169 is an

j tric view of th t- ckagi ng system of. .
L™ e L b B RSB R 13 o
in-0sk PWkiAbn;t he nest-type packaging systemof Fig. 168

havi ng four devices for filling; [0163] Fig. 171 is an
isometric view of the nest-type packagi ng system of

[013Q] 169Figaldhis ¢ perspeskive visy phtherfotsipnpensing shield of Fig. 135 in a
LLEking: [.0164] Fig. 172 is a cross-sectional view of
lﬁu%ﬁé&hgg?q ype packagi ng systemof Fig. 168; [0165]
Fig. 173 is a top view of the nest-type packagi ng
[013/E} em dfigFl3R is hgBrsphetivelview eda hihk6d shibidgvithl #int&era spring;
cross-sectional view of the nest-type packagi hg system

[01%2] '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
woR00510g870168 when boxed and bagged. [0168] Thr eqglusaio4/026111
the drawi ngs, like reference nunerals will be
understood to refer to |ike parts, conponents or
01B9Ct Ures. 14%1sad £@6k- LRk AR ; :
[ Errb}cj)di rreﬁit%s [0169] Thi&g%%g'itléhvgﬁtfg{eo%a%?ﬁe pr e§§¥36fFlg' 143ma
safjgigiece descri bed bel ow can be used as a conveni ent,
patch-1i ke device to deliver a pre-neasured dose of a

tanc : U r. medi cation, tg.a user .

[OFHOE | o i BH a¥esR s taClici a P b b ich sfianioms

device is selfcontained and is attached to the skin
[01stit} ace Bifs.tIH8 aud @49 bie madpestincvie s 005 afp Piel@ bot t om

surface. Once properly positioned and activated by the

or , t pressure of a released Bel]eville spring or

[o%ﬁﬂer di‘gR- €§§é5$ﬂ°ﬁﬁaeﬁweaﬂﬁ&@$ #8i I ayeds sanyfpidhspring in an
um&ﬁ@g&g¥gg§mgan be used to enpty the contents of the

flexi ble reservoir through one or nore patient

m croneedl es via a needl e mani fold. The substance
[01843]hi n tlie ¥Sdsernather nesspebteve dewiof Greadanifild spiing 6&Fig. 150 in an
[ .user by the m croneedl es which are driven
una?gr%age(ﬁ]oes}ts in. It will be understood that other
enbodi ments are possible in which the Belleville or
[01dkHk spriipgl15 iy epeapectiv VidwaoMitel @EGIRdId tapPifg A Fig. 150 in an
.stored energy device which may be nechani cal,
acu&‘l“%‘i??ﬁ“é%5 and/ or chenical in nature. [0170] As will
be appreciated by one skilled in the art, there are
o1 I OUSE; W f ki t.eh- | LniecaGtion .
O uaap by R e aPEHE B, of Bfhl b6 hflle i an
unagiivatedipsitmde t o t he embodi ments depicted in the
drawi ngs and the foll ow ng descriptions, the

odi ts,.di scl osed herei.n are_ not nt t.o be _. .
m@@ausﬁ% bY Pnd PORPPYLS WPV et inthiei hamipld jsgriag od Fis. 153 in an
actigateDpbsiin; s t hat are enconpassed by the disclosed

invention. In each disclosed enbodi nent, the device is

r%ferred_to as, an infusor; however, the device may
[014{7]o i njtést159.s ot paverestise viewnot mdtbertimpronsidusanifsleé spring in an
i : nly acconplished by infusor devices. For
unwggg%€ﬁ§§ﬁ@ﬂgncontents can be delivered in a period as
short as several seconds, or as long as severa
[01648])s. [ 0F1g.] 156nisaa berspectarbdel nafthe ahartifodd dENAE &f BHOWS in an
fin Gig&w 1 through 4, a push-button design 100 is
actrygh Zrein the activation and energizing of the
device is acconplished in a single nmulti-function/step

[012-%0 eSS Fid1187 isla &rds$ 828804 S5 SHOMing h Y Hfle Brolided by the button;

odi ment 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
wonoesgHg®st i onal view of the enbodi ment shown PATAIS2004/026111
activated state, Fig. 3 is crosssectional view of the
reservoir subassenbly of the enbodi nent shown in Fig.
[015312Nd FRig. 161 isSa G618 SowaRg VARB! bl #fe h&18 and button alignment
Bell evil 1€ spring assenbly of the enbodi ment shown in
bef@iiegotation;] 0172] The device of Figs. 1 through 4
i ncl udes a push button 105, an upper housing 110, a

I h [ 115, . i I [ .
o154 i 11 1 g vielo MOIAAY Dby Pt EF Bl ol ol gignment

aftoiedthfied;d assenbly 140, at |east one patient needle 141
and a reservoir 150. The device can further include a
needl e shield 111, which protects the needles 141 and
[0155) enpvBig: B63 dy @ Giws:-seetienah vagw ishevg YHES Jgdlonagyalve hole and
: ' ' menber 106 which has an inclined
mﬂ%ﬁ?@%%@E%ﬁggfghéﬁgﬁge the outer dianeter 136 of the
di sk 135 as the button 105 noves during activation. As
[0136] but t Big. 165 issa pors véal iofvwaresea®irs fiwatrating Bi gjgn Xisible before
. .the incline 107 displaces at | east one side of the
mje§He% 135 upward, which results in an inner dianeter
137 of the disk being displaced dowward. In doing so,
[0 | nnepigdi G RtLdidelAéwalf thd'Reseliveir ot PP, 1154 AkdtREnE QBN visible
the center of the Belleville spring 130, releasing the
befegrinigetiAB0 to then apply a force to a flexible nenber
151 of the reservoir 150, conpressing the contents

j nst & ri;gid r: . ks 0 :
OB 1! gy S5 TR vide of0h woRESiFtAlhe L b8y sign afer
injecdodxer 151 and a rigid menber 150 adjacent to a

Belleville spring 130. The Belleville spring 130 is

a f t he fl.exi hle nenber 1 h an .
[0 fﬁﬁr f er Bifc 601 1@ e FiowI9 G TSBHYRIF A ﬁgni&{ lfgdpingan absent sign
aftet 3fie@iondi sk 135. [0173] The button 105 further
i ncludes a surface 108 to contact a val ve nenber 121
of the valve assenbly 120 to establish a flow path
[0X6Q@lween Figelo&isenvssmetriGvicam anest-fyae peckagingeybtemdlien empty;
As shown in Fig. 3, the push-pull type valve assenbly

018) 1R %D & HESLABFHVSED St PRGNl e 1

whatefided;menber 121 is pushed i nward. Wen pushed inward,
an enl arged val ve nenber end 122 is displaced froma

cket 123, allowing flow fromthe reservqir, 150, i
[Oﬁ'?%ﬁnd alige 4 (R BAds RIS VigY of the nesfrtype ging pygtempffig. 168

Vit ®ul B&vitdsubdr@kh 154 towards the manifol d assenbly
ha 1%, and 1né°’ecﬂdé BB Cherein The fluid path 154 is
provided within a fluid path arm 155 which can al so be

[0163H to Higyd7t benrewubtecvigw bHihe reatoryp© paokigibg system of Fig. 169
hwﬁ@fﬁﬁgé%%%%géggpb%OQH&EE&fhﬁﬁgrd’ a support menber 109

[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

wea pEtongns' s skin surface (not shown). The nmanPEoiug2004/026111
assenbly can be driven by a nunber of neans, such as
coil springs, or through the flex characteristics of

[016B] out epigdi AR Lrods debtorRal RwAb Mhd %@st—t%@pidk’d%ﬁg RdtBm of Fig.
arm 155 can be configured to force the manif ;

1684n slenbleyagsi@ndhen rel eased by the support menber 109.
[0175] In the enbodi nent shown in Figs. 1 through 4,

t he tto 0 s _pushed, .t hr functions a .
[01363ﬂ| eve 1|gn an oot ¢ 8sgse éé%nélﬁ) 3% ?Wﬂlgﬁetgﬂe p?‘cgf%ﬁm y§t§m of Fig.
168Rvkgt boxchendBygant of the push button 105 opens at

| east one valve assenbly 120 allowi ng fluid
communi cati on between the reservoir 150 and the

[0188] ent Reeughout the dragipgy, dike ywéerppagchEReralst thh be pipdgrstood to
ring retention disk 135,
refé?lt’(% égg ng tﬂhﬁéﬁg eV| Pﬁ@“ﬁe’gn ng 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, suc q$ t . uj.d h-arm 155 o% nanlfold
spring (not%ﬁ%@scﬁgﬁﬁ%@ sh

button 105 i ncludes a series of |ncI|nes 107 whi ch

[0J6WRIThE RenbSAIhdIEs LEHRE tpratntdiSKcd JBsciibed h&lqw&ian be used as a
button 105 is slldabl¥ noved, and re]ease th

conpgnipy PHElrlikp ApYige toadrliveies Bisympasaisd floss Phy Slfhﬁ;@nce such as a drug

S b n :

or EPRLAMS (5% ulotRloRRE R Qitfestadie RHSIbm AR Tiovice s clf

conl&enmbaam is IaEtaa‘}m:W t(p) theesskin suréeate o€ sler weet by h&ﬁbsm@cﬂmﬂm@ed on a bottom

ol d ass 140 The utton 105 further
FrovBE BROPeH! xmo ged, A it Pvﬂff{ée % i B ﬁ@rmf%lrel gha released
Beﬁervﬁ[E §ﬂ?ﬁ1gRﬁtdtﬁé}tdl§g@@g€ @p b lrekeprsiesitbate %ﬁnn the device can be

[flow'ng "t he mani o be driven by a drive
usedretmnsmpgu dhe awntents oF Lthd @mﬂbie aresery6 troughe one qromere patient

miRASSIIES V1041 Lops PAFRE THHPOEe Vo e Segtr s fbgp delivered
thrétghtthe sl @ thd Rl b$ MRRidréhebillds whidhSars ARSER HEd qﬂe slkﬁh It will be
restrict flow between the reservoir chanber (i.

undsrsteadddat plienemhodimsnisrare pessible g wisch the Bﬁbvrlbs@rr das}f ppring is
90 e t e

R i gD B TRy gl s
andh&ohamﬂﬁmﬁamﬁmé any nunber of val ve assenblies 120,

222, and 226 and 228, as described in greater detail

elow [0178] A fjrst enbodjnent, of a push val ve
[OIS%Q.E%I ‘%iﬂlzlz? ApRIegRESANLY ﬁn‘Flsﬁ%led 50 4hg a§ lﬁrﬁj arg; npgierous ways of
an?[ru%s $a6L | a1 e&fon of’ %ﬁ@o@%?ﬁéml éﬁsélggﬁd' Rein. Although

posi‘tion an I's crosssectional view of

refetrbm:evwilllbe asslernblthe @fnblédglenfs depicted apdre fasiingsoand haefollowing

val ve asse
descriptions, em{)gdlments 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
woheosroes@svoi r 150. The val ve assenbly 222 hasPas/uamo4/026111
initial state and an activated state, and includes a
| arge dianeter distal end having a distal set of
[OT 2 B b ¥irk! QhiSSchihBet Jfl thE dePice,r hBSmMAAFi@Nd R0l SAYCE gush-button
di amet er proxi mal end having a pFOXInHF set of detents
desizp6l 00 inishaven Whereinghe getitation melwaglzmgm 2helflevicel is pedpsplished in

revent n1 i ngr.ess,into
a SIBéF ﬁmgéafgn sﬁpeprg?eg% olb {Osﬁt ctaﬂné%wgw ofISae@isI ?Igf)odlment of
a pAtElRBké Bfedlrust ifRES systeid ﬁylﬁg 4 fige pESHELMAINin hBAnadtBiated state, Fig.
sets of ribs 225 and detents 226 are perform ng
2 icerops-gegtionad Shew |0iﬁ ﬂﬁﬁ' eberdimegt flowndin ok activatsd state e 3 is cross-
he.re
secfih G SRRy P Re et S B i GobodFRaloliingie, 1y gnd Fie 4
is cF®S8EMdnG] ViR oftthe BsRewllP sringthsedmbly 9 thd ShB&]imknt sho®n in Fig.
the button 223 will eventually be pushed into an
1. activated state by the novenent of the push button 105

and the set of detents will be advanced from _
r I, C :
O FPAPIBTIRL LK )2 BHAE's BA0REt Al sp R g

11Q;Ieﬂ®m¢r§102121ﬁgdr]d a rﬁscrvbhe*akvalamnfbllyﬂlﬂo paB(tile](Hlb spAingtlRe, a spring

retil disk RS A PRnR Fierp o0 o g e malb p@3 3t af a reservoir

150. NERS 8ENES cdil ARGbALRIUIBlaOnRIRHIdIH QM1 SWhRkhiefects IR needles 141
direct the fluid fromthe reservoir 150, through the

andyig| ewofed) bdfommﬁa 23 paﬁlu bum inchides |atiilensh anh incdine meember 106

o3P RhS  BL APha BL L A L Bd 15 s e

buttoACl0¥dasves dutidy @eﬁvacdlbﬁnms&he piittod 1Y isqyidhdibivivag as shown in Fig.
detents 226 seated securely within_ the rubber stoppe

2, %llwnii@7£ﬁ@1%eé@b}??§t Qiﬁ)ﬁldq Qﬁ@eék%bﬁngp‘mé whic results m an
1nn&e<§§xg;¥t%f FB’/lgpthe'%ﬁ %ﬁ:hl@ﬂa%qgl e Zﬁgg@gby,g@% 21‘3’161‘ diameter

I'splaced Wi th er stopper
13pofthehdisk o35 wﬁull@lnfmmelhe regntess of theaBeltbville t}frmgpt?d);iraladtsmg the
end_whi ch aIIo i d communpi ¢cati on
springs &+Y 3P r thes PR cgy # e aem erF.Ta5 @ then geservoir 150,

conYtbakthABS %H{eﬁtsza%%lrﬁﬁg 21 hidelbiAesh bP e Rs&r$Si81%0! TAs shown in

subassenbly 150, "such that a continuous fluid path 154
Figcéythbeesprvoui Hédinblpdese flexiblermanbersii esdentipig m&aber 150 adjacent

o R ERlecPese Y ot TnTEeReRE LHbGuPRGnt i fgm the fexivl

meMBENV S 13RRRER Y irddrferfic SOV 1he pfdtehding inhibSdiathetef 137 of disk 135.
crosssectional view of a secong val ve assenbly

enbodi nent in an open(503|t|on The val ve assenbly 242

[0373] Eh@bu‘@orpll%ﬁlr&wbm ks asurfagn 08 o eaact guieltg member 121 of
the Q’Eg{‘?eg&f&%};\g%g % | %t p%{ﬂ)t%!:%4glegfeiezv%w%] and the patient

nee@legifid € A Bshoeseinviig f 3, lﬁ@pmhepulh@pandlvp ragssaitlyp 120 edtablishes a flow
conmuni cation fromthe reservoir 150. en

path between a reservoir outlet 153 and a outer circumference fluid path 154, when the

valve member 121 is pushed inward. When pushed inward, an enlarged valve member end

122 is displaced from a pocket 123, allowing flow from the reservoir 150, around a

reduced diameter of the valve member 121, and into the fluid path 154 towards the

manifold assembly 140, and needle 141 therein. The fluid path 154 is provided within a

fluid path arm 155 which can also be used to urge the needle manifold 140.
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pulled fromthe reservoir 150 openi ng, the gap
produced allows fluid conmuni cati on al ongt he coni cal
wobaoews/e$706 he button 247 and to the fluid path B&EHUS2004/026111
toward the patient needle manifold (not shown). [0182]
The val ve assenbly 242 has as an initial state and an
0] Watiedyshau@on QO§' 1§ klé’cgﬁﬁvai‘d |84 ggoﬁi h?eﬂ?&e?ﬁoﬁ iShed free of
havi ng a di st al det ent’s 2: a conica
a sikaddardd2 @fﬁamnéomea*ﬂm‘elﬂlydh@mﬂmlngrthe( mmifohhaths&ﬂﬁ],y 140 to be
initial ,statre,, the valve 242 d| det e 243
iy, dpiig P it & PR sk ST RGE G S ¢ Hs THITQI pisewbly can
be drifen BEndieer @FMaal, s%@l? hd & %ﬂﬂ]g@r@ tﬁroggh R ﬂé%d 'ﬁlaga%énstms of
creaté a seal to trap the drug safely wthin t
the ogtss diameater1fbod pedichimoist hEhQiﬂtllémaﬁl 2418 15 o balconﬁgured to force

the SRRt T s PR BT R o e P4 50 over

Iong perlods of time as well as prevent contam nation

[OL75] hethdreholiinsht Ghidwh GeFighel fleseihva)ias tﬁ)é/pt!ishtﬁiﬁtoﬁ a0® is pushed,
period of tinme. [0183] In use, the button 247 wl|
thrds, 8meliany Frepachiayededn jam @rdﬁfﬁdaé{l(il/&?hts@ﬂulé%n&?@? $gshigme  First, the

mogﬁ%m ihO Eu bittdrel Gﬁagg L ;'hl% genagg Eilaé) g%:jeglg)ég N9b allowing fluid

and the coni ca
comlmmnmatem bﬂwmemﬂhe getr@ds 150 Idndbtﬁeqﬂamnt @dedlésomi]. Second, the

pLwth i 150 i ch _
mof G (L T Byt 65 SR o e @ inBasiery (ol s5padeasing the
Belldhald §eiing adodhRBERl (R AT dRdnt @R %ezﬁur&hmohrlt()@ rEJﬁSves a support

valve fluid ah246 At the sane tine, the distal set
megherdEidefion tlzatgatmnéns¢<ﬂc eanifold Jaﬂopqllmtmg rdlesmamﬁ:oltlamo to travel as
direct the fron1t r eserv. 150 r.ou
urgbd 6 o MHES budi ' s M S5 G0 Sliorh s el HEoPh)
to the patient needles (not shown). [0184] A third

[0 léiﬂ]OSpéﬁEﬂiﬁallgif the push beités $eHcYudeS3d sefieSHOMBIhdY F79whi8h engage
8 is crgsssectional view of a fourth valve

the éQ’é‘"é%rﬁ‘PtWEWb‘Bé# rentasithe ushopettrnpd@7 iy gidablinmoved| agdeaslease the
t
BB GE (R HEGLE o §OREL UL S0 0% G S e pu

butta)utl\ﬂérako dsrigagqfsl mstpiush welvb QQO,Zﬁ.&lEmhgtﬂdW betwien elseencwo ipkessurized
conmuni cation fromt

eni and ve S qu
TR R R AR VN AR (R i ——
dlSIﬁJldeg e ¥ rﬂ(ﬁ‘é gﬂoﬁ%n%elrsc’\i\@ frlop ehe C}%HH@H{‘ heaiid ﬁﬂnnfold assembly

bet ween the reservoir 150 and the patient need
140praltowWink dhel p@nifoldt 1 49Hovhe) drivied b5 diTvemeadsy suchsasethb ifiyid path arm

262 has_as n|n|t|a tatea ctlvated te,
155t onf AE i oS (nod s oa: F bt Seediesial:
detents 264, and an enlarged di amet er proxi mal end

[01284. The puBlephli val @ aSdepib@y 1R0CoN Fhe/ BRIttt Mown in Fig. 1 is

detents 264 serve to prevent mcrobial ingress into

congtrcted {n geshiat nflow thetwprn theereseivair gemben Xi.eralas envavideb between
elefibR84 8P 2R S%3! orV\thehregé}sm? qg0)2,6a?1dgci1e apatlent 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
wenb@rogens di amet er proxi mal end 265 prevent fl pCd/uSe®8/026111

frominside thereservoir 150 over |ong periods of tine

as well as prevent contam nation of the drug from

commtisicatéort With teSREMObi 189€Thd tﬂﬁve?a{ﬁ% B Q%jhé},f t
an%(gl% In use, the menber 263 W | mg){}t ual | as Mlualsmteand

Saisd Sie.candringlades, adasee daatater bilstaheld‘rhﬁ}@@ atdlsjlail sat of radially
enl ar [0l end 26
profeCfipe B35 ch ek 225 i AR bR B i Rin o ryinggomgimal set of
dettrie 2p6.udn iesimitial sead)ahe 2dRe 20Di GRaIPEEIDES sdrbE tcSj btedtOmicrobial
. flow fro ggaerv0|r 150, past the enl arged
Ingres$iniaie }EWSP"*Z &rendithe proxpeal detenis qrpaie o spaltit trap the ding safely
et.e 264 transl ate
T o SRl Tl s 2R i G 2o it el tasks
in pmeemmgdiméllosslﬁ@n inkide U;bdﬂ résesvonabye 1bhy lp@n@@d Bf &b as well as
gldomn the fluid gg' 54 throu h openi ngs 268 and
Provgiging FORIIBLOR &fthn ot Bemy owtids Hisvisyerveio pavy thersame period of
timéecond enbodi ment 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
Wlé’?]gh’eum thei butipmcia Jowils ewentpalbycles pusietl intocam eetillated state by the
er Vi L se tated abqut a
iR B e BAE BERAT R o150 B0 Hreo il P B Boim dhgagement

w1th'rﬂm fubbet. stdpper 124,ivshich ?éﬁnﬁseth%lc@ﬁ?\:o HoRWr@th thdBes8RBAM50, past
ke injector or infusor system

nbodi nent of a pat ch-
the g@ﬁeﬁfﬁ 26 61298 pigsthe Kakve dhid prihakd. i thersame titriey &teedistal set of 1ibs
2259&%%%??%&%6%8 V%ect} ﬁlréglﬁlstfég {%%L é}{@ the E%Z% ﬂ]tglt}?gia €s ﬁrgnslate into a

positiop su¢letirapthey dizectabe fluieh frorg UlﬂéiﬁeS&ﬁbirM 50f thtdigsh the valve fluid path
9 and 10. As with the first

t sho
227 HRTERE IRy LD o8 patienf nerlesneni bl Gtshowa | he
device. [0188] The device of Figs. 9 through includes
0180] URRRS pdiits Jhe |
[ BeI]I evi I?e spri n“’%g%glgs ‘éﬁﬁﬁé@'}%ﬁtﬁ%%ﬁmgﬁeia Eeélll}ced diameter
proxiwmal ensi ]@avgg@q’q@itg/ 22@8gatet secembt within thatitdet stoppet whidiB624 and

e, e 0 B TRl 204005
d1spldaed) widthin tliehﬁbl%kkcfpplef 1224 Eﬁ thd BusBhitlon 118! 9n Q) ng%ln% is created at

subsequently rel eased e di sk 284 and’ conpres

the progimpal cad which pligws, ﬂsgi @ammamlcgnosm froathe resetvoir B asngmwn by
1,, but in

kel 50 of an
the | nve}I?F% Sogﬁ £ ?’gﬁe ag%gﬂ)\ﬁ?%é% Fhe P’icgﬁdgd Hithsdrsesyar gibassembly
150,t sweh rt]w @roontinudt Aliid patnBi4 el dpioRfded ylie kB8R rvoir subassembly
150 n| d assenbly 285 at a first end, and a hinge
fherpssgvomgonienisansifie patient prargngedias 1dhe
errbodl ment of Figs. 9 through 11, through a rel ease

[O18RRNS secoHE BmBSdifhent 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
woaodshesroapply a force to a flexible nmenber 288cofustive/o26111
reservoir 287, conpressing the contents against a
rigid menber 288 of the reservoir 287. As shown inFig.
the Hdnicwh edee 'ofl tHabRtton 243 RikdNG BEG1AL Ip48S 154 @o\*)ﬁﬂ' tﬁ@ |dtient needle
assenbly 285 and reservoir 287 downward toward
mang£al{l érat'sBOwRE n surface (not shown) and away fron1the
di sk 284, releasing the Belleville spring 283 and
ent.s. r
(O THE B DBk, 2R B s P YR 5 o et

a lapgd Biabetoneésaltené haemgravdistal 28 bf ai@fbntsmml’doﬁﬁbﬁse%ﬁ& 244 and a
[019Q] In the, enbodi ment shomn in Figs. 9 throu

11,
redwérfilaraﬁt@%g@wﬂeené&%\Am % 1%1Bﬁli ﬁgte,zé@ vaﬂm#%glgtal detents 243
srSPh SEouBPLGEA! L BRI B0 Qe T oss o
proxii@sil eadi 2#51 peetefaweal uoctr@ the dr@cﬂafeéy edthimtha nesmdﬁnr E‘ID Each of the

and neo shi,on., First and. second,
detepfs é‘\%ﬁ aﬁeF 2 %ﬂgirfe%ceéssiea%errmpat T eng Zflégéer%ﬁ fluid loss
frord Srfsi@he TERRHOR! 150232y 108BIpehodl St RHY §§’w¢eﬁ 8s ?fékzblﬁg:ontammatlon of
retention disk 284, releasing the Belleville spring
the dgg fzemd opisideithe reﬁg'vmr@wﬁﬂlgmmhpemebca”rtm r 287. Third,
the activation further al I ovvs the mani fold 285 to

o9 T R A RS T o o
moestiad ofrem hltetrﬁats bﬁ%b&tfbnﬁf@éion ot tsllitfvﬁm)gﬂleI‘le cdrficdl @&ztlon 244 and

versjon of the second_enbadi nent shown in Figs

redyqefl Aﬁﬂetmfozam&l@ﬁ g "oH teesivarreddom §ng4g@mntméh dhreservoir
t e d

1503{)}%3?@[ Eﬂ ?mﬂgst fhg n(}rgg\fb th‘orv%) ifreogrg ?I?égpéséﬁ/%% 1§Onh é)%it the reduced

diaraeter pvqximaimhd\ﬂ%vmdoﬁtotthe Vslee diudkd pdithc?@lﬂrﬁnthe()sfan& time, the distal

h- 1] ke in ector or infusaqr._s em usi ng a top push
sot GRaigHs 2 il i pRGGIHA" GUgt RLY QectdBovidgBam A reservoir
150U BRI R S}aRG fRAQ path460LAT 8ot %9 Mtk 152 t@ﬂae apatlent needles
activated and I n- use podition. gs. 14 throu re

(notshews).of the second enbodi nment of the pat ch- I|ke
i nj ector or infusor systen1of Fig. 12 prior to

[01@9-@'0%]{3{1 2 ?ntlcﬁ %ﬁ}ﬁg‘l'y% 11\9/ h]j?(g%% g{,Fltgrg Fig. 8 is cross-

sectiohaligietv &yzsfoﬁi’fh@falxﬁl @senilﬁ SHIDS AR in hiP opdit Ibd"sﬁidno ﬁ!nd includes a
t hrough 22 (e) are nultlﬁle views of th

plaﬁtlégliémﬂzﬁr& éw&ﬁg@ﬁ@é [t opratetse ejgberatpushies pihjvelyeo rAS@ilown in Fig.
b $H06e SUSEAT o PSR B BB g prvens

fluid leempatnédatibh Kem Heersaroio r150nf%em pastedeforwdrd thg platBc member
in a closed and_open position, res%ect ively. [019

As
aligl girPHRNg; 4 AoV, fulds sompaicatier ReasBJAF Heservadn F Lhand the
patiitGREqNE niaBYf‘Sﬂit 18 not shown).

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

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

20



conprises an infusion device 300 having an upper

housing 305, a Belleville spring retention disk 310,
wanods@astsone Belleville spring 315, a reservoPcTSkowm/026111

320, a reservoir subassenbly 325, at |east one patient

m croneedl e 340, and a | ower housing 350. The
reséresie §0okeiSIeRApeLEMY of tBeSad Well RS hrdvoRl dH€MiBatYR] ¥Cthe drug from

spool 326 and val ve seat 328, and api vot nechani sm
Outgéqtheéfai?ﬁvcarsowrpshfhsanwnpd@étlm%cham sm 327 is

recelved by at | east one pin opening 329 dlsposed on

t 0 h 305
(O3} LOWR, LohShRe: 2 0 Beabiif e im OB ) 39 ftgieed state by the
mossqzme:rm @f althe pnﬁsbmtt/cm 105 arldmh3d 20 ]argeiSgroxmnd]l «ad P83 SEMleyadvanced

325, and at 0 %QI 340 to rotate into an
fror R, i oTis SO OCE PR el Sihend preeh s the drug
I
to A€ FBRPEE r eHg)IHQ%O?é?%st tt}\%hefngzh%@tﬁ o&ﬂﬁal%‘ﬁh Z%g'aHi futs @lﬁéoaaqve fluid

315 fromt plies a torce
path Be7.fAtethie Ishme migrd) gre BRQ] set oﬁ'delemsﬂftﬁg ttdmelateantoemp&mon such that

n eservoir su 325 i 0
tnef e e At e Rieipreudt PRE e el e Vv g sabed o down the
fluid PWAVBSUGHIRR b
SRR I 300 SR USSP Gy i)
can activate a_ push ortgull type val ve subassenbly

[01&7]eln a yespydembodimentef thndevies, \sleomm Fige®) thohegbrlil b@];iush-button

des%ﬁ ﬁoe%t ﬁ{ \Xﬁixle&rﬁhxle rﬁ gét?)ﬁ'blx\ﬁ totP t]{x d Vl E?\gse ﬁfsg haFlc%leéﬁ%\%-lp a single
muhilnﬁimtﬂlmﬂqui ipestlessThotr Khﬁ&&écﬂlesrn&ﬂﬂ)ld [aﬂagrgéeri;dlﬂasseﬁfﬂ)}y, are rotated
t hr 7 are views of the device 300 of Fig.
aboﬂ? # nge 15R9se 4t £ gent ppgos1tf4thp Jegiie jmaold. kg9 éi/\PfOSS-SeCUOHal
I
vie e 5 S0 AR 14 A DEDTERL oy oy RS o s
buttBel duefact lie spnhagvaes, states Bigy oll(r i ctogs-séfionslesiemwv of fthe second
basse 325, and i ent m.croneedl es 340Q) prjor
emigagpgt, é\% 3 el FrifvsYein SR s BB abdd 3 ﬁomsVée%dsf. theofpservoir
subaReMblytdTehd &%édlﬁféﬁﬁéﬂaﬁlﬁﬁ%gs’: oGnd 19, 1A Rith the first em odiment, a
cross-sectional view illustrating the positioning
singlpetep oarnld wayd doagbntrthe dbdéor e act i vation and
pl acenent into the in-use position. Flg 16 is a side

V V, ust he se tlon
oYL S8R o 8 ) SR s TR U R—
282aaBeua¢ﬂleep1afgdzaﬂ acspﬂﬁ tetérition dlﬂezsmauﬁﬁumadsbﬁmy 285, at least

[019 s. 18 through 21 are views of the device 300

Oned?atlml‘%; %, 38 B¢ ferrscveir 27 haying g, flgxilfe membgy 289 and a rigid
ri t

e e e i

held ehédubsmjuenték ralkfsed Bey |thy ididke 284 rarﬂgc&%ﬁresﬂ@gs &he/ @bservoir 287

325, and_ patie

film_ 320, mb|
s 1S O3 ) PG ke okt 5 S s oR iopOalFig s But i an
inve?Ral fdsRdn2RAH tﬁ?ﬁ &hé <F M%%Sg’éﬁ thd tdlervd 387 & constructed

_ Cross- sectional view I11ustrat
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.
woi2005/028706s a side el evational view illustrati RQTHUS2004/026111

engagenent of the rotating conponents with the | ower

housing 350 after activation and placement into the

Figl 10,UginPemrhiddon s Fﬂﬁ%@be ki98s thé2h@ifdid &&@%132285( §ﬂd fsBrvoir 287
nultlple Vi ews 0 e reservoir subassenbly of

dovgrevard gosa@ afpatiegt’s skin furface Ap¢tayhaven)aardo pwey éwnmfthcb hsk 284,

releégﬁg ﬁlf%%% e%ﬂpaaszfl?lgtili%? aﬁIl atgelg%r%gﬁg' g ég’s%]g\?c SOn]teglts Kny number of
val@eemaﬂblsdsdﬁn\bbmeed aﬂélstﬁﬂ@h 216} path BetivBbd theStsb@volt 287 and the
of the reservoir subassenbly of the device 300 of Fig.
manifold PRY  22(e) is a bottom view of the reservoir
subassenbly of the device 300 of Fig. 12. [0196] Figs.
Do aR4 ' f r [
aglsteh% I?B%délgﬁgﬁgll; ot zﬂe ) bgstsh}%h ?% eﬁpoﬂ IreleaFe the Belleville
Spl’lsg @8]5 B&t6fodd absembheZ%epatleﬁiﬂﬁéeddﬁ 28&m1ddeser‘zxﬂr B®0arefrotated into an

Fi n a cl.osed e Sit respectlvely
actiggfid A &%Pfifpostﬂﬁ%n saagc}ﬁ dbsire iares fugcions b ashipyed i an ordered
and/oRisiRel 165 RN shiS3 2 Fk a‘hﬁ’sewﬁntﬂerﬁcﬁbﬁdﬂ ARGR a%%?ﬂn% 1290 1o rotate

as in Fig. 23, block a fluid path 333 between
the rresseyaini287 patch n8@@okhds s muqhedlslngesj ltlee ppitig 3etentitredisk 284,

ed rd into.the.valve se :
rete3fe SRERULAR il BTG PR B o e b7 i, e
actlpﬂtdﬂl akthevaligvd the Baifentss e thhe dsagesd By fthd ﬁlafﬂf@ueépnng 290
omthe reservoir path 330 to the needle path 3Sl via
andﬁﬁﬁﬂkgg@dfF@§§7] As with the first enbodi ment of the
present invention 100 in Fig. 1, the second enbodi nment

[Ol‘r?;l(lf” otﬁ&e&%ﬁ)ﬂ ?;flgé;%écgﬂd ?r@xg?(ﬁﬁ{%np sq‘lg%tlfllﬁ%se 924Rough 24. T

e a patc contai n
the sersohafdlee sembmd; embodimentshotmain Rigs) 1Behrosighl 24 0a ﬁﬁﬂhi—biﬁfon design

ri et I catl Qns 0, a a.tl ent The. devi.ce 30
300p1.5 %Befﬁ}nd nacﬁ‘é’ta?“é‘hl"% Ths dPBcp s ﬁé@ﬁ?@ésge‘h@n B ﬁlagle multi-

funétfbn?s%i‘) PHEdsBOFigs e12 A1 £48 eglgmoﬁl@(‘f er%%scggh@s&%ﬁ& %beonn?ent of a

an adhesi ve surface (not sho di spo on t
patdhdlilesi injgct®6 Or infimer pysters using attomplusd:lfbultﬂon sudaedo bBowh uséreto press

reservoir (i.e. n C bet ween t he
onfrG TG0 8 runbf FouBE oS e S aPD Gl e S S A yatabgyd in-use
posiidf. DEigacid emedghyl 7 280MERY o@rthglsééaxﬂcaﬂgodlﬂﬁnﬁ B it patch-like

retentlon di sk %10 as descri bed above, to pressurize

injegtae oF ByftsoR Systerared Rigael 20miarde aetivatione Figse 18 thtohgh 21 are views of
the 9&:5 gﬁ?gdlﬂeﬁt ?f }%y u&g@%e Wbe%éo&ﬁogialgﬁlé&e%séa&?f] f llgte o) subsequent

to acmtaluemt Fipsezfl(apthdstzh Mot nghlssle vidvds dfalé f8erd0R subassembly of
facjlitates self-injection and reduces or elininates
the vaﬂl HKP GRIECIOR oF H}l@é?li ot ohiiguts Bégsnadrangsed gre views of the

rese%\g)élgglbss ! 1§ QﬁcLQ%I?gJ@ 5@131%;1%%? ﬁé']f;atgt?‘ﬁkg %JG&&OWthﬂor system

rou
of Fig. 12 in a closed and open posmon respectlvely.

[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
weoiizogloasmnl ti - f uncti on/ step process. Fig. 25 i BCaS2004/026111
expl oded view of the third enbodi mrent of a patch-Iike
i njector or infusor system Figs. 26 and 27 are
pivet B8GRRGEH 3HTakucH KWSpial TSR %&Baﬁ%@@vq@ﬁ%eﬁi@d@ at least one
patch-1ike |njector or infusor systemof Fig. ?
pintopening 29 dispessd emt the tovearthiovsing eHowingabs upperthoesmg Bf)ﬁ, Bellevﬂle

o S B b S R i s

325hiid pAtieADBicré@2EIIAO O $d>tbt@$§t@ il ayti kel arl iBQlsk ?thbﬁ A user can
spring retention handl e 430, at |east one Bellevil

pressppnonghe gpper hopaias 3Psite reliepse tha Bellavitle sering L5 fiomnthe disk 310,

rf ac [ ne _pati.ent
whEHUECBofitee it Bl BoRE e BAZ 0 Bl e gopents ageins
the 4eSeriroir tsubsssemblyudes. aThal metias sy ukbOfurtdBid dkiRes the patient
| ower hiéglng 470 can include an adhesive surface 475.
micreyEedips AV dATMTAIchiomagd 2 pageRthy @3@@ gutiace @Rk shayy dindeatray from
the @fskt3|'19 @iﬁﬁﬁ:ﬂfeoh{ly SRt oG C%Qg QP&Sn]%JIP%g Galv@ subassembly
provi de a patch wear abl e
(i.es whlyt apod 3126famélvatve®¥m 328) tdlesm‘lbeémn lpeeates eldtailhetied imdehr reference
varl et f nedl t 0.a patient. The devi.ce 40
to P tttd i Acksinopsh o o Batbesier dby gesoni ghd Jhé patient
mickéhedilds gy i ng use, and can be secured to a patient via
an adhesive surface 475. The pressurization of the
contents of the reservoir (i.e., contents provided

[0193]vRigh thtreushet are views mf 40 deyige BAQ of &g r Woprioff for antivation.
Fig di"é” ﬁ?mﬁfh%{rh &1@9/ 15’133@' El[g 901;91‘9{ m)\”rf% {lteh éP% nger housing

|on

305¢ é3e&]asﬂllegs;trimg ﬁeéﬂtew iske i, IB@leA@aﬁ bSriny SSSU&éséﬁlohhﬁhn 320,
reservoir contents. The device can then be furt her

Tesegyqiy §1§3taé§fng)9,y 3P5.ganst pat@ﬁ@ ggprﬁgeqdﬂfé 39 tprisute beingomtated into an
actﬂ/ﬁﬂ‘;@ tu‘PYi?er Ssifid}f aBl 1€ lovgr% 6?50*1]1@1 he bu?{gz) 413%501‘088-860'[101‘1&1

trave a st epped openi ng
view eilkaajsaimgatlrel ghsitiangpeoffghbemtadihg odmpdrentks pefordddetivation and
t.he

t hereb | easi ng the T 45 and al | ow .he _
plagsHERE A 6 SR 0 BEBU0L dip 14<s dr Pk FirahaH iy Hustating the
sepé‘r@lhchn §pﬂiﬁr}gtaﬁgé c@h%@ﬁéﬁg filoth theClofvet héiaséﬁ% 850 'B'fof‘é' Qctivation and

prn 4 I n doing so, atient
placgineniintecitie ésusta®sgmat . As the T pin 445 drops, the
openi ng 451 of valve 450 aligns with a fluid channe

ke nication h the r her.eb
~[01ﬁjallf. gng ﬂ?rlo af’uﬁ3 PétRe (\gn Hep devies gﬁ@ Ty i:]c,go efiftsequent to
actiediidnt Feg. A8tis aﬁlisoﬁﬁﬁiﬂ ﬁéw‘lﬁ@strahﬁgme]roﬁitlﬁg corPoréifls @% the upper

are _cross-sectional views of the device 400 prior to,

houging 343, J2iguidlstspriBg &‘é?ﬂt@atdlikrﬁ 10, Belimglle wq&ﬁ@mservmr film 320,
s k00 O A9 3k g 5 -
use Pogition dbbhit thee Iowkrhoysidpy3300eFig. 19 is a cross-sectional view illustrating the
positioning of the rotating components after activation and placement into the in-use
position. Fig. 20 is a side elevational view illustrating the engagement of the rotating
components with the lower housing 350 after activation and placement into the in-use

position.
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st epped openi ng 406, conpressing the spring 408. Once
the spring retention handle 430 is renoved rel easi ng
woheosBastoevi | | e spring 435, the device 400 canPO®US2004/026111
placed in position on the skin surface (not shown). As
the button 405 is pushed, the stepped surface 406
[0 1r%]e§fg§ S2Aay ihefifghandlep amgle‘%@w%f H%eresJér%m siffhSsembly of the
thereby releasing the T pin 445 and ow ng t
devpegt 308raf an e]dﬂ e’%lg4£l(a) 18 adopyievs 0§ Hmmesarm@s@ms@hbl}r of the device

s 2 R PSS 409 2 554 A i,

22(4PR d thiddl éﬂc!ledﬁ@%ﬂth@ adseBdiMubRssEhB Y 858k\WRice J00&ITERY. 12. Fig.
creating a fluid path between the reservoir contents

22(alig atetiopatiew of theaessrenir wbessemdoof the devicd HifrefiFig. 12.
enbodi ment of the device shown in Figs. 28 through 31,
[01@@“?% b%% tag% :‘%J@ ?l@taﬁ%) e%vs (ﬁ:t\gn é\é\}?xgogll ?%btag mbly 325 and valve

submembm (i=h adNeeraoBBlﬁghﬁﬂ mdlvé isedt 1828} 00 ﬂ’ieSd@&:emOID&iSBLg 12ina
28 through 31 are top views of the fourt
%Prt?@& GRSA POFH108, 158RCHY ¢y K eDiepificallin the Bpqoh £28 d’f“’lg@"ét?eﬁ‘ﬂmbef of

raisEil Q@tent%%ﬁ%l > villeh 1H d bl@gecfé%dgﬁﬁ)nsa%qh' %@3 Biorélé'% fAfid Path 333

val ve subassenbly of e pat Ke i nj ect of
betwednus mseryys tpeti 330 ﬂdgt pakiént meedleqlatis 3 . aWilien derspool 326 is pushed

. _position, res Lvely.. [0203] As sho in ' .28 .
B i e alvE R S e s s 22 it oirenebid Tuidach giowing
the @dftentd o BRI rbRIrebiPfo 4P froAth&fdsbvBlripath 3’30’18 tR3feedfe 1’6&%’ 331 via
gener 540, a reservoir 550, a valve assenbly 560 and
patly33%l ve engagenent detent 570. The spring 510 has a
first and second tab 521 and 522, at opposite sides

[0 lrﬁglp?x%tvlll 1 (] E)édll%gﬁtu6fet?1ﬁ§§ %slghtn ltntvprﬁgﬁjla]docﬁ lﬁ go 1,t fhie second

vvnvvard orce via

emiseii@egt bfkhd prebéit SAvntidNd3000 c&X St coRsEMEINGS (i)réxfiﬂ@% patch-like,
via the second tab when the first tab is raised, th

wegahlgesehoioniinsdembeianae s fusionedaviqsghaizgn s rseh indeliver 6. variety of
me(g(]:é!tloné 132 I}?Q&égt Qe td@%cggﬂgfﬁk%ggf ?g@a?{ﬂ gat{ént ﬁeedl? 6P %eedles 340

eath the respective fa spri
priczhowamd dum@nhseparpi@mhé@dclhedl&m patichevinesediesive subfice fuot shown)

ot shown a rovjded to. cover the above
g b SR e vEH o Binet T30 TREPEERbIZaten SELE YNGR DL eugvoir e,
coniréﬁ‘t?s SRvdif& StwEiiDthe 2&chwoiC BIM BAY 5&@%%%@&@9%& B25) can

| oaded position, as shown in Fig. 28, an activated
be @inefvpd by rpoeving ondisplhang therspBing sete®nahisk 3id), agdesceibed above, to

profgBiiEF e SnRAR. i e SReH ﬁ%f%h%fﬁﬁa?l{aéﬁé%%m aasepsgpable force
applikd td e Re FikhlsukfBced@the apd;%mouﬂﬁ@ 305 fokdeht Gy ?or S &R neédbs 340. In
es

shown substantlall cri bed above,
doing o, tag device F80 pfg@h atﬁﬁtaelfnnsggownd rf@ag@eon elamipgten variations in

anegH§1{l%@h%8§estb%t\9 e\ﬁchts?rﬁor fl ex about point 506. As the

p|vo e |inear nmenber 508 of the push
button 505 contacts the activation
[0198] In a third embodiment of the device, shown in Figs. 25 through 27, a push-button

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

25 prior to, and subsequent to activation.
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ring 530 at a first detent 509, rotating the ring 530

as shown by the arrow A. As the ring 530 rotates, the
wepnisngs®i0 drops froma perch 511 into a gr ooPeTAS2004/026111

and drives the manifold and manifold arm 520

downwards. Al so, as the ring 530 rotates, the pop

[0 1@@%{%4&& SmBEURLRCHMNe BRsdt hveRBor SfoviPRERi B, 98 thidagh 27, an
and 36) 0

on the ring 53 ich serves to disengage the

infipegm dgyeseetOGuoludean phsh BeionedlS), resespin suhassembbiagihg Belleville

th devill [ d t eh ressyrizi ng the
sprigerpupy hengfe B ah el bnd. BERRts BhREE A5 on Tehsk film 440,
resdrPbie Ee@Ckudfaté 143, o T P 443)axt dabedde paRIREHiRORfe 40€and a lower
push button 505 is retracted by the spring force of t he

houging#70pdihetT Bwai4Sriartbergnelydesrievalye assembly perhthejlager housing
J1L st de seati ng behind a second
4702%%11{1/%{“?60% %‘%hﬁgg}(]%g'?rgaﬁte QZ%G, shown in Fig. 30. In doing
so, pushing the push button 505 a second tine rotates
[0200] astshuwhiinFigd. 2§ thdigh 27} tierembelimasi otghé Peesent invention 400
opposite tab 521 of the spring 510 intqQ opening 517, . .
cangby cesiiugtedt tRePIgY S | DLy likewipataple; seji-comained sybstapige infusion
deviddGhi BRVG vakity B IitcAGor lehP! §naiadyi
© 520 tﬂ;&rn?%%u%ﬁ Brde{?{r}(gct%y paﬁ%er?t %§2§I£§£§41 as Blice 400,
prosides\a hiddefipgtier® heedl®@0fdedlen 460 giibr rentlaluting uad) @aué cant he secured

o Qe B e DS s tE BRI e eervoi
(1.e9C8RERE pi6iddd boMvbéh MBTeepRECTIP 450 G8d th3Ze@PebiBRrm sdrface 442),
pushed into an open position allowng fluid

cancbenaghicged ibynreamvirzoof délasinga theo srringustientivat hargliel 430, thereby

bet n e yalve 5 nd _t hrou the manifald ar .
rel JShE T efiteishfng 935 ¥ rietlaShe RV bRy device can
theP ®@ fufthérig@BafedSHf Elidibas bh@gfnine rpuell Duesh 108 igrard towards the
bet ween a contact surface 562 and an enl arged proxi nal

deviase Asvthe gualpbatian 495 Fvielsaa FigpbRt onsaile 454n Khbrtion 405 releases a

. ¢l i ti : . .
eI R L I P SR R PP Sag g iowing
patisntidedtd 460upl droy ab dtineaefortvhel braichill spriag A0S Aispasadl inhe circular

reservoir 550) to Q&fVide a continuqus fluid

opeagia Ll CHRNSRC PR t AR HoingeOsthRPrlent sxigropgedles 460 seat. As the
T @ﬁ%@%ﬁp% g%%mr@p%q 5f 6ALL %5033ioAh QM 4 ?luﬁi nghr%ggp 45 in fluid

e pus e assenbly 560 includes a soft
conghimgiadtion withathe dresdrvdir, thereby biventingea flus® pathnbétiveerd the reservoir

ommuni cation W th t reservoi r 550. The val ve
Cong%lé%wﬁt@eg@éfﬁﬁ&%e‘ﬂ? %ﬁ initial state and an activated
state, and includes a |large diameter distal end having

[020T§ Biga! 28ehnd@ 27" &Qi alobysdRtiOhACTieRs dfl %, d&icd 1408 Hriot to, and
and a reduced di aneter body extending to an enl arged
subprqygntrtglacEyation. |In Figa6i(shawmwitbewttee snring rotghtien gglle 430, lower

i ot : N . Cal i nor.
roulsBL b, R RSNk o 0 Sl L OB Bl AR py o
stefpéd opeidiag @66 cconfrbssing the fRiHgO8drOigteshé Sirihgwetchtion hiklle 430 is

removed releasing the Belleville spring 435, the device 400 can be placed in position on

the skin surface (not shown). As the button 405 is pushed, the stepped surface 406 releases
a right angle member 446 of the T pin 445, thereby releasing the T pin 445 and allowing
the patient needles 460 to drop as shown in Fig. 27. In Fig. 27, the patient microneedles
460 seat and the opening 451 of valve 450 aligns with a fluid channel 452 in fluid
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reservoir 550. Both sets of ribs 573 and end 571 are

performng critical tasks in preventing fluid |oss
wobnrasoismsde the reservoir over |ong periods oPcCriuseooas26111

wel | as preventing contam nation of the drug from

outside the reservoir over the same period of tine.
corRédtidnN whthCthe RGerfEBRO@EreBY 20r¥\%in|g ﬁ\fﬁﬁﬁ Yat ¥etRieen t?]e reservoir

pushed into an activated state byt he novenent o? t he
confrnsharisiihe paticd0 Beeddgsdto®ont act bet ween the detent 570

and the contact surface 562. As shown in Fig. 33, the

nt._of the menher..572 advances t.he ar
103 FRE ol 2R R B gfeRen B, A BRORER, e gust-outton
desfaib560 iseslovab4vhotéth Cthe P&dtVation tdiR dhdtgiziny folfofvef 8&Me is also
the reservoir 550, past the enlarged proximl end 571

accgmglished dn aréngle mpdiifigiciop/sten psqeess. Aligs: RS thrangh 81 es top views of
i . f ribs 573 . . d
e A 80 PR BB B T B 0 2 e

partisilasredsadeetionll FisvspoSa vales sabasBerhbigtoftthepatthrliketinjddtor or infusor
fluid fromthe reservoir 550, through the valve fluid

sysisat ¢f 52428 Broclasdngd Reen PoREP Y E3SREEHEE 0 t he pati ent
needl e mani fold (not shown). [0208] In a second

[O%afﬁ()‘ %g Rh&m i Bigh 024 thibu@ 39 dina®BYics BRMie B biitSss 05'35 Léli’ spAdg 510, a

, alternate spring and valve versions can
magiéad am PlGcm eftivatien singniid anperabpédeat546pri lesprsdid Safida valve

nbl y 560 of Figs. h h.31. Figs. 3
sss S B Rt St asal Salvi g et 50 B B second
tab Q321 Cdhlda822¢ %P%ﬁﬁxfsﬁ:@ts'ﬁdéﬁ réspdoterRily, @fld 3b Q¥AIrE /ithS BleV@®vice 500 to
550 and mani fol d arm 520. Additionally, any number of

exefiad Wewawsehitce yinthe, fisst é4b when fHless socgd dab berpised, and to exert a
.ali | Qw,. 1C i,ded in pl ace.of the
Ao Aorcd S8 e DGRt WS DR B Lol AEGHERYe e cxerted
upon 106 idig SOl esinmineACtijey M1l 0513,i319) an thesipbhifgld Gampbgent (i.e., 520)
used in the other enbodinents described above. In
benggfhihe sespeetive talenet Peldevake sprmgctiol shovsy isiakyy previded beneath the
1 izRhe RCLi ; e '
ros VO SBS A UaPr o Rl A BRorTaR RoRbMle Bbve BBBhents but
omitfedriere SekOilldsiratiore po@ges. athd devicoof FTRE. 28 id benfigused to operate

530 i s turned,. which seryv t o di senga th op .. .
bergEEh & foaeH PORRT e IEBII VI E1 2B B HER EhAr SRGpition, shown in

Figh.2100AR1300and'8reRate8 YblitiSn SRIWG BEB (L hereby
pressurizing the reservoir 550 contents. In Fig. 36, a

second version of the Pop opener 583 is shown, which
[020fa§perifi¢rdlyi aeEhaven 8BPigs dBsafiartapalicafionsoftbe prichdike device 500

upepf ¥ suftEEO nok sBotif SibsRHBAR IF Atscfibed MovtNisBfts popligd to the

pushHusbe W05 Willr st thegusle buve 55 toapido BE TIek 2bo@ Wint308. As the
vice is also acconplished in a si
I

butﬁ%g 105- piviefe: therlingeepepibse 888 of mmnushgo%t@nrmgwnw%ﬂ@ activation
i SAEREP L 00 M2l DSBS GTRS) BBl s o v
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
wonbosgaes7osyst em of Fig. 37. Figs. 45 through 4PCans2004/026111

cross-sectional views of a valve subassenbly of the

patch-1ike injector or infusor systemof Fig. 37 in a

theGliPSEFbiANSOMPER$1AS ithd GiRst JcBSRRRL ﬁﬂ% Is30 edadibg: 5(?9? dnd seating
0 e

a cross-sectional view of a two-sh pati ent need

behych ip fsetandsaghizatieniing detent A6, rapwh-ihifiig 3Gj dedoingoso, pushing the
hRf usor. f Fi g . Eigs. 49 ugh 53. ar.e .
pu TR 55 K 3SR et e evtlyBon Pgindd IR 25 e opposic
tabi 2]l @€t speing i5M0 tige opsyia s 817 andMiting & preidlsl) 16Wer Peing tab 522
fifth enbodi ment of the present invention, an infusion
up gayjRdiac 2008 YPAB INGERESS B allppEre the manigldzamn SPRJeriseiand retract the
7 ' S A | retention handle 730, at
pat}eég%?eﬁ%eggggﬁ%’g&vﬁ @%g’?ﬁhg 735, a reservoir film 740,
a patient needle manifold 745, at |east one patient
[0205] dmaddiien 660¢ aland, telpasiebuttomtisndsorchigagebithe valve assembly 560

via{ ¥ egqr% ﬁbé 4,%}1%?{'618\7]63? OWEJI, eiu} rse ! eriggéﬁ%%rlé}gtagl v'ffgtgsréfeﬁe%ce to Figs.
32 ghd $3E BHHBE Entd oBlgzﬂ- phﬁﬁhﬂi‘ Qllé\rifnglﬂlﬁid e& rrt!lﬂi.?(:%fgtslil géq?rﬁgided bya

path 713 extending fromthe val ve assenbly
congigneysatath 4k bethrasnribs ealve po0 FdDthfanzhitbe mianiblddes 320. As shown

e[ j 712 di ite t fidlm74 .

i B8 B, 10 I ERBRET D BRIRAS A Sl g e 77 extening

betiveet 8 cGRAMNS0HESS $62Nand dnherlldi8ed/ BloX A sHA MM WispeSed WitRBin a rubber
mani fol d. 745 can incorporate a dissinmlar materi al

sealj R hEN inbelgsasiportmng ederviabiecspembly 880 ean e canstrugier gvithin the
i f ace . t-q. Fi i r
maltilR o ONE Wil s olp0 ooty SR bdifig m 520 and he
reséudit 660)A8 Providea valtimmoas feidtrbynmiblcation pathvwithin tigs €agle keservoir
detail in Figs. 45 through 46. Finally, an inproved
assgBPlyty assenbly is provided to activate and shield the
m croneedl es after use, and is described and shown in :
0ZDGPLEECIHSB! hs BRIWHVin FR2 ﬁ;ﬁlﬁﬁ%éé’sgg 560
[ t h?]gughmM, §i hsé errboélri1 rre%ﬁ{%%lo% the pr esentS 1:nnsren(?ly%)nr?ludes a soft
member §&hslisablyoergaged wtdhirt o rpbteviscd H4pat fivid Idokenunication with the

-

sel.f-contain bst ance .i nf.usi on device
resgF8 30T Vele SSRRIL PO B0 B 3R g R M Aaetvied state, and
inchudeda Rabt @lRinectethBstdeMidCRavia dtA %8S raidllyds8Rcting fins, or ribs

57gati ent needl e or needles 760 prior to and during use,

ped 2 saduprd damater Hodsoexdenshing oram aniaag@rpraﬂhﬁeé iené 571. In the initial
f . i | . i 7Q, .
sy ERAR R GRADHR o 8003 s B SR USRS pa

574pland elnearilargad pheximahemy 671 tharyGhseal o R eheWing¥Afdf within the
the push button 780. Specifjcally, the slidable ) )
reSféﬁ@éSé@reBﬂth 8¢ts phEbpchamlendoty 17430 pederpeing cytigal (tasks én preventing

fluil "B s S0 \él#él(%f thf fés@lg/oﬁ"séveytllgﬁé %%)e‘iog{l g)gstgtl% Zals n&?@ 34% preventing

contents e reservoir ton
conemgagiemesttthé dnglfenm setsideshd wsapein oventhé yanapatydvitime.
[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
weabis@ng7oni cr oneedl es 760. Finally, the push berCTas2008026111
engagenent serves to rel ease a support nenber (not
shown) fromthe patient needl e manifold 745, allow ng
fluill pathail anthenae@ltRse, RDILQ] SR riBH975 AN ehdting a‘i’s%vﬁLﬁﬁ?]d in and

activation. In achievi ng the above functions, the
the fopation of gtz BhyaGe themselvgs ttnaesrlatsenmes postipre B@f&s'éla‘athey direct the

3 PRI YRR PO SRR 5, B8 B a5

to tiepieatncl. mavifild) ot sleant). beneflt of t he enbodi nment
descri bed above includes the ability to achieve each

of these functians in a single push button action.
[02Q8]; In 875¢any, veasiar 194 rthe ifetly pekadinsahshewn |11ﬁ(ﬁlgﬁale3é1 Bheand 36,

|
sk i SO eSphl ULt U Ak G0 PASAREA AN g
5103nd wirceasséreblyestiood FiGQ 28sthpmughedll yInppigs. t340£1&ﬂ35 a spring 581 is
stanti a esc i bed above, the_device 700 i s
sho g Ry B B 5k 6 Bt BTRE FoN ORI adReireservoir 550 and

mafifoMR a8 {de Q*ﬁl\iitﬁ)‘i‘aall%f Eéélﬁzr flindabbevere aggéﬁggfoes df'gsél\,/t%ﬁce}f’lgs those

incline 782 towards etenti on han
desqriherliin greais2 defai belowa wtn be prranitiden pBOe ofi tmgeish tyye valve assembly

rgt t 0 |l e 730 sdls ed.froma OSltIO
s60L LRI “pRaCEsrs L ReEon P GE5 %o 7% Guf i@ be used n the
othe Pt @intSits (descpibed aW6 Ve, € Id A8ingeRE KkPbdnefildof an activation ring for
Speci fj cal this step releases the Belleville spring

ly
multigls pysh éuﬁt%fup@thné cpr b proyédadnst the flexible film 740
of the reservoir 710, pressurizing the reservoir

[OZ%T %}%Sbﬁ{d‘@@ﬁ'etﬂiﬁhér ﬂﬂ%ﬁﬁ&’ toagiﬁjm} ﬁl% ;{ g%é)%ngroﬁd Which engages

i's activation ste SO serves i
an iseljnedid? af themingeitdat hurned) I\ﬂmbldsewh'ﬁ to dBbeage A Iﬁdifopener 540 from

R R P A O
the ARYvBHNOI coRlen®P T NES. 56 ads%é&ﬁ 9&@0??)?\{1%) P@[S‘a %?%B@gs shown,

the patient needl'es 760. Fina e actl Pon ste
Whleh engages the snclive 62 sutisteativlly M@mlmdtdbyv@SO
establlshlng a fluid comuni cation path between the

102383 Chehlp fyodBieal SRR P R B an Erisnar bRtk b gust-button
des1§15 705 iandlowr, whieiny dhe/ ecBSfRMDbNA TerdiZifl Uske$hed device is also
plastlc button 751 slidably engaged within a rubber

accapppfished insp singler myligr tepaptoeesswiFigs. t3ﬁethr@@r ¢biare cross-
sect1o]181 \él;egag 8 @%é%e@ﬁ?%ﬁ?&éﬁm@ép ﬂﬁ?aﬁ%élélganlg q%lcorr 05 l'b‘r‘?lt%o%t&e/%tﬁm Figs.

42 ﬁir(ﬁlghl VY h‘aw-yegumaﬂn&é\aé of glie Bfserfvafti s’:!ﬂbhééel&bly £ theNPatch-like
and a_reduced di aneter proximal end

mJeﬂ‘ﬁK/ Phal%;wﬁ SR T8 ot Fisst b g0ty pre wrees- sqcﬁ@nal views of a
valv@ léhB&@erKﬁl? d‘P‘thé Qt\éﬁ‘ IHid Jleé’tﬁp Br H‘l‘fﬁgbg @?l%tgﬁlo 51% %tho%ed and

state Yement o and
opers pbsitibn, de’s;matlsely,SmdNFig 48eis 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,
weoasds/ongmsdet ents 754 and into the fluid path PCBUSE®4/026111
stated above, a significant benefit to each enbodi nent
descri bed above includes the ability to achi eve each

BelRVAR épting FING! Rsdusin MK 190 ApLiPR neSHdihiRRAd W45, at least one
anot her significant benefit ‘i ncludes the use of a

patiegfrmicenrsgdlef16Qi endcd hviarihoasing A 7patlie coveprdis @D Bfshoive in greater

.25 61V Oi L. 021 A series.of assenbl )
iR LS > RO A gt i B el S SRR a1 paving o
fluifl @emir@ication pat N B etendiidg Hidih tiftSialdd BsdrO 750 8! §iehHanifold 745.

770, secured Belleville spring 730 a(Push button 780
Thearegerypiplleirther inckidey & rigd parger vdR rdispegedgppesite the film 740,

US| i I VQi. ' .d 74
coop B0 Sl bt WL FRGIE 6 A0 oL 5 e v
- assatnbdp 750t oItehmahifoie 748 wasiingrgoi@teas dﬁhimgm inﬁhtﬁﬁeg-dogétail bonding

In Fi.g. 52, the per .housing 705 is then prepared to
746d$‘?§ﬁn€‘?¢t B EieEr Gl Pl Wgh7pEerense sRois. ilAL.Fi Ghe device further
inclBdes| ' ' i
il 241 b8 R R PO O ey 50
showarin meatangstiib sdFigh. 45 tlirgugh $@r bty hn émproiB@ safetyFagembly is

4 ed.in conjuncti.on wWth e or nore . . )
proiified i SerivRte BRI R oibratetl effer 192 814 isidggoripedpang shown in
grefAgr, detdiChel@ds. netal | ized filnms, and can contain any

nunber of substances between either a first and second

film where either the first or second filmis also
[0232]; s shewn iy Hiess?7 thieugh §1.dthp sabiodimens of eat prssent anvention 700

fy.r ' rigi t Th i gi.d rtion, . .
can e @inslrbt 88 iprdnibe ol L Ml G SRl nB B, infusion
devicarthhtpantheasedto téltver @sarieni 6f @editatisns Whiagfatibite The device 700,

filmcan pe pressed. The rigid portion can

f.l exi bl
provides %ﬁlﬁgﬁl petisREReedlsor MerdlpnT 00spidqrite And Awring wieapasbcan be secured
j . et i gi j
to A B A Rt SREE R S8y Pt P e 180 R 770. The
activagiontod the gévicep@it fotlnwangdprbpermplagneent cait nichievsé tivough a simple
or chanber., .t her ebet ween t least one wall of the
mot{ipifdF P&B*hb}lﬁt@ei%a Phesk %ﬁé, e %dglﬂa cRgAgeEiEs of fis push button
780V4Rtves b rEiRSscClia HREEyitiePEihs e/%S,atHek&'y%réééﬁfiQfﬁ%thQ "36nihts of the
nore Belleville springs (i.e., 130 of Fig. 4] can %e
resepioaic éH). adhepesit butiont 1O drigagimeén fuithan sarves ts epert a vajyplagsembly

505 R LSO, SEBIRILTe) S G o 1
contenidta@d tite patieaindicrotRed1BeY 6@ VIFihAIBy, SRy }H&H buitbn ¢80 &?glgagerat serves
0 e

further provided having a spring follower as descri .
to r¢lepsg rrenippprt drszher (Bt sH@wn) &opy teimsdenttneedlsphynifold 745, allowing

hal V. essure to.the. .
o gl 50816, 1R, RSP ARy o i e e
functions, etht pusli butten 786 esngagdmdnetineivst debeesftbereidabee afdakely assembly

d.the rigid rtion, and forcing the contents fraom
des%ﬂsd M &CRIED ri?faﬁ E?F]@Wg thegehy 1siuGipg thormskvef shekssby/thg patient needles

760 2hVEoRABS A YeYefil ofthe dabodihnehi GeschibedibsR HRTIAE 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
woOheospasment s can be contai ned between the fil rETASZ00a026111

| east one filmis attached to the rigid portion to

provide a rigid base for conpressing and pressurizing

[0213) R@ﬁ‘fﬂﬁﬂg %o @f%]%l?eoﬁ(%stﬁé Vigbite 732 é% ﬁyfgp §?§)E§1ﬁ?1i1ed substantially as

enbodi nent e reservoir sub ow rate
descnsb@mbowratth@ éd:'\hge HY) is sttinchtdd ynslating thetplualh biitarh78Caineratdtowards

e Qi) 75} SGbEATRRRITRT A paia i B TPieh the rliton handie
730di 3@URS afcline P2arRdt rl@ttRAt hARR vw%h%othelfe@en'ﬁ%ﬁtﬁaﬁéﬁ 730 is

et al., Serial No. 10/396,719, filed
dispdpecid: frem a nesition Scatjes KhaBelloslle venng TRy allowhngl the spring 735 to

oS00, DR8I RSB Shi o i 1RG5 orins 7

allowa@s@ itV presslBasB e Yekibl® filmef4NMBNthelRderObir Fi19; pfeksurizing the
can be nade of non-distensible materials or Ian1nates

reseYRIR caricrts beieen Siediint T4tdghe sigifaportipmy |2 This activation step also
t aF I I

It i T e ——

mattifedd 745 s»thlcéﬂb m’gedelbt)vnWar(Eby thelcemprdssidbh bf ¢e duteg: cn@lmf@éhce arm

be conprised of a firstp thyI ne | ayer, a seco
711 @éﬁf%éﬁun}sbgye SRIEER S %yegwé% e)s apgl |sgaiingrthe métl%mtneﬁ@es 760.

Flnﬂ[}p\fhéjé‘ctﬁfﬁtléﬁ Et@ﬁ his @tt:rvgéefbrkgféhstﬂé {Qve st%ﬁ’lbfﬁ JBe@hblishing a fluid

| 'dyer which 1s chosen based upon barrie
comphumagicamagt betweerthd résefvioiniEd dmyl the pajwnt teadbog §60.
conprised of either polyester or nylon. By utiIizing a
zed fi n._conj.unc
A SRR 2 BB Din FFEF stoispl 188 W8 e 2Pl e vatve
asséiﬁlﬁ 78D igstedts atphestie byttom ¢5 BafkiabD @fgagmmraqubm stopper 752 in
shelf |ife of the contents contai ned wthin.
fluid gampruaicajipe mathahe sesarvosi 110c She spive ipsrembliedsq h@uﬂm ap, initial state

and! %{9 a@tﬁn%@%f ¥ta%?t§ﬁ% i Cli?clle%e dcfé;rgé %ﬁ\émétgﬁ Eig?al e%aehav?ﬁgr a ocflstal set of

radllally\/-piefestlﬁg fine) yetrivgl 295 @HLDHEduceHO&Yaﬂlel@ﬁlﬂrUmmal end having a
Eﬁethylene (LDPE) cyclic olefin coFon and
PTO’i@? SAt ohdetgps opelr 156 dhehuiion det ayill qy&n@aﬂy lbﬁePUSth into an

actlg{éttbﬂg%%/ Wﬁl%rﬂlm%e% of B3 r‘fﬁﬁﬁ bluflort I?F% e +t91¥]i'se 754 will be

e reservolr contents I nclude polyet
advamrieyl, frore cﬁng@engmadéthethe yhbber smpplels’fiﬁ Mlﬂ&sp&hﬂ’esl the Sughto flow

fror Qi et Sois 1 st S dPiTBy S rer At et SA. s gated above, a
s1g1ﬁﬁ@hn@b§lﬁé’ﬁt @cp@c{ch%ﬁMoﬁlnI%n@ GQ&EHBE& %ddetlﬂclﬁ@e%tth@goﬂl{ng %gﬂleve each

he reservoir is further preferably e to be Stored
Stepf iora singlerpush (bluttb@ dctisive| Addltlbealbef antbﬂaelr ggaifivait rbeneﬁt includes the
use gnt e tsu in {a i cabl. cea cont @Vf{t}gnmsnt S W ou%1
850 6 Ristioh? BRRR BT RSER PaltrionTisSd STV assembly.
applications in a variety of environmental conditions.
[02A%]i Aiseriad bfyasséiblylFgy. 4O thidh gl 58 @Ho ¥intdR8mBRIMRSIEHIY process for

the g‘tfmvtehdeevgcgselg\{??é r49d?henlggverp§<§urgmtg 7t 7%, 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
wakbawagioe to nmeet the desired shelf life. |n PO®US2004/026111
enbodi nents shown above, the reservoir materials are
capabl e of being stored and operated in a tenperature
[02 P68 edchagb it @dkriBd bovE2thelREESES (Fe. a}?é’ ofaflg. 4) of the
. have a shelf life of two or nore years. [(0220] I'n
infugipa daviss cep be gpmptigedhef astigiipoition (L.eqib? efiBig 4) ugeden conjunction
. [ furt.her u erati b uccessf ul | )
with $3Eb? Bloke S tibi DR b BEKR.BRE Cudit &L FRorY: R & mptalized
filngss lan 380 kenthidr arg Onuthdd o Subdtides etk i oiler AdRittdn@NBond film,
fillin storage and delivery benefits resulting from
wherg @ltl%?s?ﬂrlfr‘ Est af pesand filmpvalse pasitienad agaimstibie rigichportigrcbr between

+ ERS ARS8, 08001 by B5r 55 LBl LSRN % comprisd of
andesenicUtadthrd poniontaf the tdsémgir agsinsteskich Bedfénblgrat @k be pressed.
det.gi| below. By evacuating the reservoir prior to

Thg 1?@3&8&}%%& %aéﬂrhaabgﬁﬁ}/ ot eenfrghtectierp pad 3 flangs, previded about the
rerhed 00l pey i Y AL Sge MBS, QKSR o e
rigid ghditianoamnd fonmirgivapentedt redeevais s rchamber grerdtetweenf | 4siaelast one

0 apt to the type of, energi zi ng nmechani sm used
vl BB b0t REmbIBE ScERR! B 0k ESRELSSC e chamber
conQfribATBERY sudfabe, Mk B indit BRNSVIRO Spriddd ¢.£.1 PIRLE Mig. #5dai%e placed
“an evacuated flexible reservoir during filling
adjaeppi to thesllamiBledfilm end matsbiceepply tehubstantially lchesdant pressure to the

- ol I's .US f a flexible reservoir is also
e 38 B obig ol SR ot o mBe e SRl B e o

external pressure or tenperature variations, which can
[021eqdThoBeheikasgthg, Mbéshnain Yeefth¥oprovide@ H8WhE . sphilg follower as

sych case, the flexible reservoir expands and
deserﬁwgrlg(ﬁrgatw {4iaif Relowoht BividedttReipabya shlsjamalygven and constant

. . o _ ACL | _

proB@Elonte IS ol Berikaalnl e Ale I EAA, of the reservoir
betweenl thel @sxibleefilabiahd the figid pertivin ardifoscing etk qatdntchibrattiee reservoir

inspection at. the tine of fill, or by a user_at the .
thropghng er fage ﬂ@_??’ep‘ﬁi‘s MBrae valEe éf‘sx%i%ﬂy Eaﬁ'rrﬁ@r of Figybhwhere desired.
As Hdt6d b BledthB 6del At candilsdse MBI o PfwPor ﬁl@f&sﬂ?&"iﬁg,tl}on—cﬁstensible

clear plastic material, which allows Inspection of the
filmsy whersh theceomtentneah be comntained detvesarthoifilms End at least one film is

r rent, cl.ear plastic . ri i s preferab a ..
suaf VS RRL Al nule Predide £l G o bl g BiePyizing the
contehBNGNAE §8YvaNd 1€ lydf bdther! @boihEmCl ARk §8se@tfir subassembly, the

bi oconpatibility wth the substance contained in the
flow gade s, gitpmatiqqlly sdisigg fiane &ninitie] highaatedeemegirrmore stepped-down
j 1 kBl u [ l.d possibly .. .
ond RS, PN EAILGR ML, SOV PRSI BY goragg mo Us.
patens apglicatioh @d)Jim[K283¢s é 4ll, Setiapad) 10¢396eA0, il March 26, 2003,

.reservoir (i.e., 150 of Fig. 4) and the patient
en‘uﬂedS szf‘Muﬁ}-Sta(ge F?uld Delivery Dev1ge An)d Method”, thelzo entire content of which is

incorporated herein by reference.

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

reservoir of the first embodiment (i.e., element 151 of Fig. 4) can be comprised of a first
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m croneedles (i.e., 141 in Fig. 1) in the enbodi nents
descri bed above is constructed of materials simlar or
woOdeostoigmb to t hose descri bed above for the reBeTASRI04/026111
and that satisfy nunmerous bioconpatibility and storage
tests. For exanple, as shown in Table 1 bel ow, where a

pol§l@riiete BOBY @REcInAPhARS IRSHhd Fhow ntgsée'@ﬁﬂed”ﬁttﬁé F.ﬁlécz provide

of contact in the reservoi'r of the enbodinents inc
an jaftacdapent mpsghenissi foy g diinde tivjal dapger whichiis abbedni hased upon barrier

BN LT, 800590, A5k Ml Separgrnvon. B

utiltadmy Bedetdliobied of @Nebilizew fifth GVcOFictRAt WEE A AA€ portion, the barrier
reservoir and the m croneedl es of the patien eedl e

Propgffips of theitpseriiearsdmpaetad, teecbyrinercesing gr tderowingythe shelf life of
' . St le.1l Path Conponent. L

thof R @R S5is B8 xRl S Sorr G SRR pnciudes insulin, the

primayyahyterdls afidomact irfthe resBesRIofQhé efnbbdiratsedes€@ddeMbove include

. fil h l.yet hyl ene, al um num pol yester and/or
line16¥-depsify BOTERBAPRLIIRE) lepeAensify ol hhanerd SR cyclic olefin

corprdeck oAt 18 JBONRh VSt RRBRED o iy i

of qeotagtirhthk eereaiaingy fhow peth efithe gesadeiraammydnitcinthide @olyethylene (PE),

me!ﬁﬁfl?%ﬁ@es%@gg%, 2153 (s?afixgl_gés %{%2 g%ucéi%ga?tééal)lg g\é\lj‘g}ia%rtehig extended contact

witk a8 tdoueehRd oPfthe el 85 Hrexb@sly paRdIdderRed3 enli &ﬁ?ﬁ bplicable
manifold (i.e. 140 of Fig. 1) "can be constructed 0

biognsnpatibHY tasngind/ or nedi cal grade acrylic. Such
materials when in extended contact with the contents

£ VO | | SO 10993 . .
(0% 6 KSSE P [rPLEDRRANY o835 ok 0uARR s presped shrr it o
the esssndimmntenamvaplidatde sknteslleBainkButirhé@s Sthofadver®- offect to the

130 of Fig. 1) is_included in the devices for applying
conigntse 88 i sdnahlee P nappbisataansnin faoveretyo of hevitesments] rconditions.

Ad(:ﬁﬁoﬁa_q’l Fﬁegéﬁ%m?fﬁfgé H:yre @g]rctrog@o{i&ﬁ? ¥ glller tes@Di 'dc’% B?tc%ermit the

erel na 0 as a constant
transjport nygasTheuid and tsakid nfatarinés vy om@nt iof thes@htdnds Sit:Dfage greater than
en release? F¥ devi ce energi zing
fplile

ener t hat ,
that plEveblg #ooiechdis dediadorielniita ndi thesmodiugns Phewn above, the
reseB@lit BMtdrla®s BRI dpIblbSof 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 filling, and having only a slight depression in
the hard floor of the rigid portion, headspace and excess waste within the reservoir can be
minimized. In addition, the shape of the reservoir can be configured to adapt to the type of

energizing mechanism used, e.g., a disk or Belleville spring having any number of
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held in a flexed state by a retention disk, or handle
(i.e., 135 in Fig. 1), that is positioned at the
woenmisaisof a plurality of spring fingers. |In deCmgssmd/026111
the Belleville spring is prevented fromputting stress
on the film(i.e., 151 of Fig. 4) of the reservoir or
diageer bed1idi Shtrigmevdrze Wﬁ?tlﬁlr@%{ﬂ okl ﬁ&ﬁble-ws%rvon during
retaining disk is sufficiently rigid to resist sprin
filling Bingnizas anyl @itopmbetitdes, withth Bisofillell mservbm | Tundee of a flexible

n en the tjon disk is
reSé}% Fg ?S?)ezérgebéﬁ%ﬁg%lel[ﬁf %F V(Yég]rﬂc i ]ﬁgsu %ﬁ { On felpag pressure or
temlphlatma Ivalrilguﬂls OfhicAn@ni1BadlR) M@ressd BieRhdl r8sehRIif Bre@frtem such

film q%of the reservoir. The edge of the Belleville
casg fhe flsxible resgrpEdexpsndy anh confrasts withdherfcententse tbﬂfe‘ttyhpreventmg
postiBRAEAQdue td BHaRiEibh B4 biftraBREA R an be configured to
preferably cr pressure w B°h the reservoir of
fromabout 1 to 50 psi, and nore preferably from about
[0222]oYab euath@SfepBirg odirttle mamrvqn‘ érdodudeb| the fability ado opdrmitS automated
bout O psi . for in dernal delivery of the

parudle e toan%teth? dimqgF AT Oy Hersusd the) figtst plotseor One or more

resarfdit Sh@fRrs, @ud}ﬁé&ﬁlGQfgléﬂfS‘aﬁion kP be nibilled 8 a B&nsparent, clear plastic
sufficient. The Belleville spring can be S|zeJmﬁli

matghegly vhich1 glaws ms@tion atfeibe |Snb&ﬂmmmnqdrwﬁhmatm1eweséﬁolr The

S, rther. i.nclude ring foll r-to
tf;ﬂ%a%%id jﬁ ggls%w i1 @fy i GESFOR g v tqf%a gipefmer hat s
chataktetis igBX et 2 n 3 andedlar@y Slowes: 81818 fand bi tibility with

leville spring follower 8 O(a) t hr oughalE%OO%Occ)omvl\),ﬁ11 1h1yW1
the é& tageroptinedetn the wseveirat foRudh tahpla:asems, eth¢ Irb@rvmr includes

Jom ! ach
mln\f}gél'sflgon nghh Jolﬂfd JEQ‘B?} gﬁ%& 1g%:6g{10r§{3 15 {)Ovzll %?él Odunng TRspection is
permnljed):ent to the Bel leville sprl ng 802, such that as

the Belleville spring 802 travels between a flexed and

l,axe osition (i.e, rel eased by a retention
[02231:4, ﬂ Rah B?GW%H Ss BREPE L eoube of Fis) $) and the patient
mlcfdﬂﬁ&!lw(l ef °1r4qeinuﬂqgn1} ey %HI!F s %QHeMﬁ Pf?é is ponstructed of

fol  ower 800, ratRer’ than upon t
mat«trna,lm(rmlae or 1(_1_@31110@& toFhgse 4¢scnbed hl@oweeﬁae theotaservolie and that satisfy
wer 80 Lntu nore evenly distributed
murrefis BEontiioi b e GroRhlel S oot bl ok PO iy Jhble 1 below,
wheiSa 88@¥&cdnfent ibhidRs Pdulif, 1B Pﬁﬂﬁrﬁ&ateﬁﬁs%@ @oét%ct Ak Rervoir of
and 60, which ill ustrate a flexed and rel eased
the B@PP@meptSemgkydﬁ d?glemiowrﬁbmlbbpolycfésba@,t eyl yglefit eopolymer and

| &n b conf or

B3Rl S 50 4 Ay 30 R 28RO B oo
in tlmrrelm&ﬁﬁ{gcﬂow Ptk befvnsed thewresvbinanBelel rﬁl‘érdﬂeSdlépsf A8 p8@cht needle

L eIe sed as shown in Fi 56, 58 and 60, the
manggld igghude polyethylege 8@@1%&9%@ agtylics 3l s wiinleBOOER) |

800(b) and 800(c) tightly against the rigid reservoir

wal | 806(a), 806(b), and &Qf(.c) respectively,

m nimzing dead space |osses. An overnolded Belleville

spripng, as described in greater detail beloww th
r ef ef ence Rath Compone@dd t hr ough 92, canMdtsalbe provi ded
to further
Reservoir Polyethylene, cyclic olefin copolymer
and/or Teflon
Reservoir Film Metal-coated film, such as
polyethylene, aluminum, polyester
and/or nylon with a chemical tie layer,
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m nimze such | osses. [0229] Each enbodi nent descri bed

above al so contains at |east one patient needle, or
waizersong®sl e (i.e., 141 of Fig. 1), but nmay CORC®iUS2004/026111

several, such as the three m croneedl es. Each

m croneedl e is preferably at |east 31 gauge or

smal Ifer, such as 34 gauge, [gf&, iSid ggﬁrcgglcwagq‘@ duct
&3 14&§Efa )b)th” %ﬁa&l

patient needle manifold (i. 5

can he placed in fluid com%ﬁg#rgrgﬁgai

gl
he
reserjvoi r. The m croneedl es, ﬁza%rogﬁy'll's
i ncl uggd It fevige,—canzalsgbhe—of di-ffering
| engt ‘r?siﬂeﬂcl)trN egg%gl\‘é%}lfogﬁ a ccn]?@?ygg’{y;r%lr‘? Fndfgs; eyl e Hl§

| engtlhs and gauges, and can?@Hfain one or nore ports

al ong—a—-bedytength—preferably located near the tip |
of t heagdedls near the { iSfpipletsettedlf t he needl e has
one. J0230} tn-the enbodinents described above, the
use of nultiple 34 gauge needles to deliver the
reservoir contents is practical as the infusion occurs
0 I SBeci @A tIREHLQG: T yPLCcaldy ci{ya it h an
[ %Ed?e act es ri}%gg [ njt erget%?lg% @édﬁlﬁrl [ %Sﬁaé) nbchgfjg\réﬁgéeornsgucwd of
staiglasmstbel, amt thegmtibrt. ndedlet Menifhid ¢l.askeld efbigdi)rest be cam¥ructed of
m.croneed| es can _be yused which target ejther an
polRh Y R AT o Eeeasl Sepn R abBbet o egded contact with
the EH6Ls BEIAE $essRANWbrafeAiy '&@'13}@%49%%6’&&1{'@{' ilify testi
m croneed| es of Y&{Jbetv\eeﬁy and 4 mmin le gtIR1 IP( .eé.u,lg'z
2}1‘3, and thearrangenent of these patient needl es can
[0225]; As shewmisgach embedinient abover 2 disk oalellevitle springide., d39 of Fig.

: l.es required b he specific .
0 iR B BEL 53, P R SRS ARG e pservo
to forveathpatontents fre@dihe 1e®vdigl shdhist h@eipatidres¥maRed! Rferred to as a

mani fol d of each enbodi nent descri bed above (i.e., 140
congjpnteprre spyng. 5Fhg eopstanbivsce ypging ivvierhin sione ensngypthek when released
ANE) ord ' . [ d The . .
by A58 SRR, ol SaP SR uSptl B3k LF ks DER L ThEamrng
heldiatd Bexted stxibyes retartiomdisky beubwite (el t1i3plie Fid. ), dhads Pssitioned at
or .channe] s routing contents to each _need] e, L
the g‘?é’ﬁ%{r_ g Pplypralify, @ éprg‘&ﬁ ﬁgge(ng. Ehdping|se; Wﬁﬁ?ﬂ?f’ﬂﬁeﬁd’nﬂg is prevented
fron? Eﬂi@iﬁ $8ed onQht HAH ?ﬁﬁfﬂfﬁ $ﬂf1§L Apeofqﬁ’@%;?g%ﬁirtsog’ 8#& ?e\ﬁ%lining device

ereby affecting Id pres es and rate

compen¢niedyringgioraget Thg retsinmgf digwisrsafficiénttyaigid Theesist spring tension

hannel.s ar . pat ithin the patient needl e manifold
and @gﬁupgt%ré ap%%ugqs ]Pls,lglflﬁliﬁf‘%erélﬁﬂﬁgéﬁ‘fsﬂﬁéq%i on dependi ng
upon application, where channel wdths are typically
[02R6] VWegen a@leordtenflof) Eixkas gulled e BE the I@é}%ﬁlﬁfegé%i}ﬂg,othg%ngers of the
ead space

o

.inch, and are constructed to mnimze d ]
sprigg fiopnandya dedg sopE¥ert p dpse pn theefilnelifl o8 thedtesarydibe@he edge of the

- Sl I [ m ni stering vario .
L T O A T
spri@;%_ﬂt l&;t cdrﬂf&reﬁ&b Ipﬁ&’i’ér,ab@l’tdedtaﬁtpr@mhra rvtrif_bhiﬁ FheareEBt?&F of from about

i ent. use rein, a pharmaceutical agen
1 toP P 130@%51‘{%5}19& ﬁﬁgi‘/‘fﬂ?%l?:z to about 25 psi, and most preferably from

about 15 to about 20 psi for intradermal delivery of the reservoir contents. For sub-
cutaneous injection or infusion, a range of about 2 to 5 psi may be sufficient. The
Belleville spring can be sized between about 1.15 to 1.50 inches in diameter, preferably

1.26 inches, and further include a spring follower to allow for a full 600 ul delivery.
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bi ol ogi cal activity that can be delivered through the

body nmenbranes and surfaces, and particularly the
weoekbes/o1Eoanpl es, listed in greater detail bel oRCT/US2004/026111

i nclude antibiotics, antiviral agents, anal gesics,

anest hetics, anorexics, antiarthritics,
0227] URRI $58RGS 6@l dugs!
[ age]ntgjg ant|né%lIast|%mgggntgﬁ§8£ggéﬂgeﬁ£$nc uJPBXH?QHESpnng
- follower 89@(@} ﬂﬁﬂ‘@gh E@O(P) Wélch(lahea'aCh lbbsusad aesasstdneanonamﬂbe Belleville

Spﬂgg |c81|0 T nliz] f(%%g %ﬂbﬁ@ﬁ cgjv%c lﬂaF o%gr:ﬁ%& aidisp a%grlngr?ttmember
8000 @M\d@i a’iljuteﬁtf dgHeBtEeile 53Rz 80BN SudhriR4ielsiRe B@H’evﬂle spring 802
pepti des can be naturally occurrlng, synt hesi zed or

travielschsiBpdah ﬂmyedpm@d@@ésd PAgIHOR (ignad tejeasechby davienorcmember), the
spriff 2 B8t SRanI! Abapfretdoiins PR SH T membgs or ollower
800Nmthdsr tham dbectliﬁe\hpdnelhedleki’mléiﬁﬁﬂ Hancel of vy, Uhermes Reskvoir. The
the present I nvention can be selected fromthe
foﬂawsliﬁp dBienaPPlies Bk Ygaly digebitad forantp thaeeseivee fllmetn4.
in the prevention, diagnosis, alleviation, treatnent,
[0228|CHECeimls, Sﬁasch%wn"\fntﬁ {ntg:e%ﬁfsugss ah&]%kug‘n P NgaAsPRAI 59 and 60,
anti-trypsin, Anti-Ang |o enesi s agents I'sense
whiblytilngitaen el flexed aidt tﬂhﬁbase(hlﬁﬂ;llawﬁb apsing Gi2epasiton, Cﬁ@peE’tlvely, the

oL A RS S0 i A A i wa

80604 N8I (PP e BOMERt TiERSforeERiheS EH'éE!keIE:R/ﬁlM s?nﬁg Qb®hiSreleased as shown

Erythrogm etin and anal ogs, Follicle I mul ati ng

in gt p6nad aml 68 thecdBellayijlenspriast 802Forass dhd Sxtomsns sw(@msnO(b) and

R p—

mma’ﬂﬁtui'g desdi spaem&isws AtloRe@solddd BEIRG/illd SridblRPUBRSBES in greater
ulin, .insulinotropin and analog2 Insulin-1ike

detaglr - Blow P Bierenqente Figsr SRsthroughePP.ecatt nlso bepravided tay further

RRLERAS, 1 teni zi ng hornone rel easi ng hornone and
mlnana% I ogs, OES%H nol ecul ar wei ght heparin, M CSF

net ocl opram de, M dazol am Monocl onal anti bodi es,
[0229] Canhcemlvm:li@elsﬁ deseribridcaitova ellsoNamtahe aoledst one patient needle, or

.antizinfla t Qr. n s, Aigosacchari des,
mich kB STIPHE%, AOR Sk SRSt v 3 e thee micronees

Eachahfdheedle ds DREBRBR, ANeB@0oN ghibe &' 904104
ant agoni st s?li%fostg(gl andi ns, éI'\?zzggon‘0| néal%? @%?luﬁ 3é4 gauge, and is

anchosed pithinsa pajienpotedhs meniflé (. ,o]rﬂorpﬁ’;ii;gnl)sx/]scla nah be placed in fluid
nﬂ&g%glo% |§>$al§1 rﬁchgorge%eﬁ‘r/]cgl{% H‘l{; ax{iTg:F@m%te el "\Wh edl-nrlg[)fr)e an %Elle (1:ss included in

the ddVFceaRRGROIbBtaf differinARa RS Sor sthbEs, OF aWokfbation of both differing
carriers/adjuvants, including prophylactlcs and

1enath§e?151pe@kgee N GACPRItAIn (98P waliteretnentsraleng prtiodpdength, preferably
h
toor eyt nedlf s 86 B lp BRI IPGE ALY Bosmee

vacci nes, .live attenuated, reassortant, inactivated,
[OZGQ}IIG thelehthodirherms desuibbnh@b@rel ghe uscHd hﬁJ)ltlplB 34 gauge needles to

deli 3 ection.w th, addiction, ﬁrthrltls chol era
e 1%% Heéeré(agl c&pFegﬁ 1s practical as the infusion occurs over a longer period than

typically associated with an immediate syringe injection requiring a much larger cannula,

or needle. In the disclosed embodiments, any microneedles can be used which target either
an intradermal or subcutaneous space, however, the embodiments shown above include

intradermal microneedles of between 1 and 4 mm in length (ie., 2 mm), and the
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di pht heria, tetanus, H B, Lyne di sease, neni ngococcus,

neasl es, munps, rubella, varicella, yellow fever,
wees(siogtsry syncytial virus, tick borne Japanee®/uUs2004/026111

encephalitis, pneunbcoccus, streptococcus, typhoid,

i nfluenza, hepatitis, including hepatitis A B, C and

{ r .

arrnge eI feflent RS e % ot or ARAALCA! 24874 can inciude
anyrmometey pEadsidées ha ecpided Ibu;*.he sp@clﬁxeppléacadahar rhalis, human

papi |l oma virus, tuberculosis including BCG

hoe ast at he hl erosis mal aria, .E [ .
(OB Ren IR e DS ARG 24 Tob e e ptin
neelRIRAR{03 IPERK entheiRienp aictibeMEboR8 ¢ 6 Nead bKBgONN B Ieast one fluid

substances including all of the major therapeutlcs

conge@w%t@na@eéhu@ feed chwmmel dsrbonyidad! @, eaAhtpahal@tdﬂle@ﬂleo nThe manifold
n e t SI t
maf el a8t BrindP Bon A3 AR s oy ey provide mutipte
fluid rpeﬂlts lve chatelsadoligX t@sentafdt dadh hbédl& b€Rratélyt Thest pamk iog channels
ents, ant i convul sant's anti - de ressants,

masé Tty AoErise dgERtugus apthi for éheaﬁ@rﬁ@@ts ta rfravel, thergbomatiesting fluid

pre@URALHa AR SF iRk aHH SRARALY Qnﬁow%%ﬂig?ﬁ. OfheSHEKAES Sr paths
preparations, antinauseants; antineoplastics,

withintthgpatkinh aeeils madrfu@sqanamﬁgepn uwikdth, dSpthaarmtli q@&ﬁgﬂu@ﬁbm gepending

oo S IR % Bl ERSLAZABE 015 nd 0.04 nch,
prefe®IbN810Y ind} ﬁhcpﬁi%rc%hstﬁﬁ%dQ§ hBRbAke d%’lﬁa&t \ivﬂfﬁh%é fA&nifold.

agents central nervous system stinula hor nones,
notics, inmunosuppressives, nuscle rel axants,
lo%ﬁiaé"bmms ydasershedp abavsy m@atsmtahiqréw |uecs in admlmsterlng various
sub@t cs’ets al%l%@lrﬁgl:ggﬁ%% rtgotélg 'alg phe 2 Dt‘%"ﬁﬁﬁ eg ygeﬁgtg%tdeg S:'md part1cu1ar1y
to asl@mai piyEROf WRCHSe® Mefsi atﬁlﬂﬂﬁh%dutléﬁra?geﬂtnﬂlclmeE substance having
di agnostics such as tuberculin and oth

bloh’g’f?é]r 3@yt thof ean by éﬁlﬂ\@r%dstha@zg@rﬁheéwdwrm@n@ap@a anft sygbaces, and
|
prylBR 4830 L O D0y b ST G i

agehtsg anglgesidse dinbsthiatics, byorexitsramnaghrifid? :ﬁahdéﬁaessame, antlhlstamines
formul ati ons whi ch,can be delivered in_accqordance with
anticigHlaginaiony, agptsnARHITaPIastc pgenlsy yagsires; clpding PNAvasgines, and

the AK€ CORE: fHBERARE HEOUR G@ﬁ?ﬁ\%ﬁr#@ th&fdeﬁﬁ‘algnBll Qlﬁféufﬁ'heously to a

antigeni ¢ conposition capab iciting an 1 mun
patiestsipolnde hagai rpsowth liummene, pamlmng proteing)ipehtidest argefnagments thereof.

anti enl c .CO ition is ved fromH such as
The Bt ahac BIBRRR b STl BRol e SRl esielor fesgpabinanily
pro&uted. Aldifenany, d@el d’e@idev@a‘h Bé" Q&P N QEIL |tﬁ%ﬂy ahe dfadhg Yotradermal
protein such as | CP27 from HSVI or

infusipnovfedradoitic rogHs. ( Skl qtb@psulblstm)s V(/bgl@ walaé)egcghmred in accordance

vies, ther eof .avi ru
wit e, KRG Gt nBRt Sl B o REH P, oy, copsitng of
drugfy 3abcings SRy théalﬁke\/ﬁ&dtlhahe?févenﬁ(ﬁ{ | digdrogis Zi8dvedtiod] EréStment, or
(VZV, such as , and E63) or froma hepatltl S

curg, pf é@eassecwﬂhéch%éﬁms ita¢ladipg \Alph?sl eRbirypriandnE-Aegpegdanesis agents,
Ant%e%é[ f %‘&ﬁ)rphanol, Calcitonin and analogs, Ceredase, COX-II inhibitors,

dermatological agents, dihydroergotamine, Dopamine agonists and antagonists,

oS

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
wobnrasoaster viral pathogens, such as paranyxovPCURS3104/026111

Respiratory Syncytial virus (RSV, such as and G

proteins or derivatives thereof), parainfluenza virus,
antiFashe SHitudiHSand HIBEiHY | dndRogs MR NasP &fHide0 "IEEVMp&ﬁ%%rS Insulin,

(HPV for exanple HPV6, 11, 16, 18), flaviviruses (e.
1ns©11n0'¢@p1nov@nﬂe\p@|alogs,r Jgsulmehlgu eglthmsfacmrs,k Ibt@rﬁe;mns Interleukins,

a Vi a e En hal itis Vi ru
Lo ARk et 4 AR RGR0E FASARA ShEmh Y, St Low
mokphlai wieipht teperin, WIrGSE, 196t6010priami®y %d@ﬁolMQCMcﬁ@bioﬁal ﬁ{tlbodles
whol e flu virqsomes or purified or reconbi nant
arﬁP"é‘f Snalgesite rféﬁﬁtmesdﬂ‘m gterojgp, antinflagamatery Mgerist &lligesaccharides,
| ) r acteri al
onc%fall% ?%gg n%l%sﬂl} ﬂ%ﬁ’%e?’?‘g %r%gd:gs1 ﬁpﬁrgtg;?{gn? ormoné antagonists,
Proghaglltandlhmt@odlsﬁ Bms‘taglgmdlms;illsec()fnbmaﬁt( ampbl% fb@@p’iuis@@copolamme
g ﬁéaccharl des and canj ugat esfl
Ser fASPIISYS- B d PRGEUH Yo iShideny ctW@WP ipe, b Theaoplplytics, Tissue
laﬁﬁlﬁbgénnﬁctnpdtdrg aghe 'aﬁ@)TNF Sant%ﬂﬁ?n% Q/E@Jlne%xm rMyithout
prot@i ns or fragnent’s thereof
carti¢rplodjov atini mChldurgpropBylaaml at rtlmapesnc mxmgam (ibcluding but not

im i PR 2B S BR HSLAEHT feigois,

genkBYVbABIAE Gadcles VRV Q) RttcARRRS Bttt | MYSSIAK), 'whole cells viral and
Bordetel | a spp, including B. pertussis (for exanple

bacissiel ygetors) ipeeenmnssiien vosli raddictignr iavthritisechalérer eo¢aine addiction,

d1pl§ﬂ1!;:11€ﬂm{gta§n%ls ﬁi%'mggx]n?: g@éﬁﬁg z g{%'o%'g&&%%/ %’:@%E’Fq Jaumps, rubella,
varivyltg bygattoer ifewer,s Respiratdr§| sigcighl Mirdsy RRIKC Ub@S| _ﬁpéﬁe@é encephalitis,
exanpl e ESAT6, Antigen . 85A, -B or- C, M bovis,
PICHBIGFOREUS, [FTCRIQPQAFS, Mpw aﬁﬂ}t?@%&!eﬁgtits& mchgimlmangs A, B, Cand
| | &1,5RpP c [ ; c
E, étg% &?ﬁﬂ& ué)l ér%g pglﬁgetrqg? oE&amEH coli ?* Efgén%? gah {}rﬁ‘s, CMV,
chlawydai nm—twaaﬁlachammphﬁmt motaablid &atamhahs Ohuman papilloma virus,

derivatjves.th heat - stabl e toxin or_derivatives
bR P B e R S GroFRAGESE. SBRF, Srsriaogeieas Eol
Alzfeinfefd, H. BYR%, 8X35RkE, Stf'é‘t&?etsoé%in@elj h&? Dﬁ‘d e)P 'iz\t}man papilloma and

derivativées thereof) ; brio spp
the dilvo| adlhex S(ubsian@x anféillélngmil ef thet mx;on thnraplrmtucw atmh/ es agents for the
t here i nclu S son

corragjl%ré ﬁ(?)léir IAgjél— (gggqqne)gﬁg ’l]]ergy){gp gc§p;but1 nl?.ﬁﬂt&,d pﬁé)sggoporetew

antlﬁiﬁfeeﬁ@é‘smdnblg‘éﬁcé f @heseiedind)| Snctex(Bd BHIRLE@KRLs, X11t1£§§ﬁdt§ agents,
pseudot uber cul osi s ”EW obact er spp, | ‘nciuding C.

antl}:‘éé}vulﬁan@f onti-dgprepiants; ariigigbetindhgesis 9né1hc$tanmuass| angiyinfagimatory

, di
agelggr aat%lnh-h%r§ %n%%la}r%}ozlgg ualmé é‘én Ie H&gﬁsts i é’?‘? arﬁ_llogf e Atinauseants,
antlﬁ@:ﬁblastlbsn clandp m@ﬂsomﬁmn odnyigQ g emeipiuritieh,] CaNMBY@IotisfP, antipyretics,

| ncJ udi, ng H I orj (for exanple urease, catal ase,
wsx%ftsr §z5pine F%wawtsn a@s%btorﬁ,nmcuulmg gpneral, coronary,
| a 0 | |
pengﬁér er m ﬂl ﬁ%élﬁ tééfrflglg%{gh Bgerrts %ltﬁdglﬂ&gvoﬁs %r%{e Stimulants,

horrhamsal hgpnoﬁcs f aﬁnnmrmsu@rasstvres di mmd@prelaxamﬂ U@hf@ylﬁpatholytlcs
parasympathomlmetncs 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
wohers@agns C. difficile (for exanple O ostridi RATAUSXI0MS26111

A or B and derivatives thereof) ; Bacillus spp.,

including B. anthracis (for exanple botulinumtoxin
PatantdNeled, 560143y estitldier™@ethbd of GarIHRARAG) Bij il MUBstances™, the entire

i ncluding C. diphtheriae (for exanple d| phtheria t oXi n
confga offwhichas expaesshHapapetated Ieeain by ireferspee., i ncl udi ng B.

Burgdorferi (for exanple GspA, GspC, DbpA DbpB), B.

[Oﬂ?%féﬂ’iakchg g{rmg@gﬁ% @vh@mo%n bg(f)e Ve% qﬁ’ao%@%& vﬁth the system and
methnd ef genireseqf mlvelﬁmmmhe)e@lbétedcﬁi@l@the@ﬁﬁ‘p céNyBhg dBan antigen or
including E. equi ,and the

antiggiA LompPOTEh PRI @%ﬁlﬁmﬂg@y&mémmnem%%@g%nst a human pathogen,
wh1@h%hﬁéér§613an§@&nc &&%E?Uéih 1sFiler1rvls§fl% Bir_p (Q@W flef, gp120 or

spp., I ncluding rachomati's (for examﬁl
gp 168 iniman hiepes mguq@s GIBVis)pch & gIpoederbvitizes {hereof exEnmbdiate Early

ool A RGBSR PR B5)e o BELLERF e G

gB 8PBerivatiféd tHekeBs), RotaPRhd 1§dlﬁ&1£1§ Ake-auATRIR \Ilﬁﬁeé) 3Efstein Barr virus
outer menbrane proteins), T. denticola, T.

(Suﬁy@ﬁj@s’é@t @rd@@gatlms tbenepi)e&’aﬂmi}m bmtqum(‘éavh sacdh as gpl, IT and

IE6§>%)§ISHB *&%}%PBS { suc 1&5%&3?%‘[}5':% éwg?%)r§A@p € %??.%rsr% Surface
antiggB4) a dEA‘i%&fV@QH@e@ﬂ),ﬂ;epahﬁ@A&dhﬁQ{HﬁVﬁ h&p#i%!Q ¢Rus and hepatitis E

. Babesia spp., including B. mcroti; Trypanosona sg
virysney e pgher viral pathogenp augh as wgmyxpwmsaﬁ.l?:ﬂjp@tory yncytial virus
IR 2 RS L e e gt v,

MuMPP virus, rhmhladlplaglll'cb'ma\mglsewdHEV f(ﬁCHxaﬁlpBatHB’H6§Dn 16h18) flaviviruses
i nc nson or der ived fromyeast such as
(e. @n%u]g‘éw g‘f) e YRS ﬁ%uec 1515b|12:1‘é]ﬁ§°n’€r 9%631@@5@u§1ms Japanese
Encg ' 91 t
PSRRI 8 QR B8 RSP ol i
gro®e|in vggserMBC&rbellst h]ewhn]temuevmmnmembr piiri fidad mfremmbmant proteins

e S i.n rated herein ref.erence 34 .
theGESEAD pd B0 PR b R AR EInl 07 el SRS, lherznd) bfsived from
bacfe@lﬁ%ﬁdthrébgggﬁ ?L&% éafréN e‘isseﬁ%FRf )iﬁ’dmdlﬁ%/_lép ggﬁnél'@rh(% %ﬁd’l‘ﬁ TIICI:%RngItldIS (for
examplf-t éamglat drolysacehatidesc ahd sionjughtes thereol dmnﬁﬁegnmhmdmg proteins,

er.eof ere at ast
tactBfehf oA frof L G ABEEERL: S Syfedin dff Shratuple y proteins or
ﬁagrmmwembf; G5 A progeise, Fl[plitéid;ﬁblc Edsl@ es! N%i\lefcﬁﬁé @) SihtBiss; ¥ Qucreyi;

Ral 2- TbH9- Ra35, Er dl 4- DPV- MT]
Moyzxgily sppy/ingRading M nyetehalisy glsa- bmwrwrprs Rphameila parrhalis (for

el e SRSl ey AR G PR s i
B. Wugm (Rrodxainpld bRt inOpEBussBndxjpubAdeneativestili@ed, filamenteous
Preferred. bacterial vaccines conprise

ei ns (Pms
S\tuaaws %ﬁ’@ﬂﬁ%@d Yl SiRRACHC B cRganssyssis ey B Ryonchiseptica;
Mycobacterium spp., including M. tuberculosis (for example ESAT6, Antigen 85A, -B or-

C), M. bovis, M. leprae, M. avium, M. paratuberculosis M. smegmatis ; Legionella spp,
including L. pneumophila ; Escherichia spp, including enterotoxic E. coli (for example
colonization factors, heat- labile toxin or derivatives thereof, heat-stable toxin or

derivatives thereof), enterohemorragic E. coli, enteropathogenic E. coli (for example shiga
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S. pneunoni ae (for exanpl e capsul ar pol ysacchari des
and conj ugates thereof, PsaA, PspA streptolysin,
wohalsiongobi ndi ng proteins) and the protein ant PQems2004/026111
Pneunol ysi n (Bi ochem Bi ophys Acta, 1989, 67, 1007 ;
Rubins et al., Mcrobial Pathogenesis, 25,337-342),
tox R0k br deliftivhd atbrday i V\ﬁBﬁUﬁ% tBRIRR e VOBSTera (for example
preferred bacterial vaccines co Pise anti gens é%rlveg
chofarp toximendgivatives thoreof) ;i Slukelth spp, Michidiig Sesmaei, Sy deseBteriae, S.

"Hi Rk, for exanpl.e RRP and nj ugates thereof), no .
Aok A o PG e, TR PoOREIE SRS A §PRIProtoi), V. pestis
Y. RbRbHIbRfcuRisg NCardsIScRs . sppo. inflfdink! Ot géjﬁniD(ﬁ)@ dexample toxins,

I'i poprotein D, and finbrin-and finbrin derived
adhgeips poddnvgsinguind pt eolopgimeacilans ivelufingi S riyphioSepamtyphi, S.
cne ST 5. BREINEH L Ra b TR 2 GG FRobactr o
inclRdRgl H. pyleSAféy @natpleiteasd, RahRe PVRU6IIRE tASHE Hselid¥nonas spp,
. Vvaccine formulation of the invention conprises the o
includipg) P perugmesa gpiaphyloeassus isaps yingidingeRp eBeeysdSi Mplaonidis ;
: [ . th ~¢ine ) ; .
EnifiSbbetms sPhfinsHobacE, SHRRE, oAbk PIOARE B ep, including C. tetan
(forneraeipha tanss defin nad defi0aBs] théreoHAQi botalinia (fdrexample Botulinum
delivery of substances.|isted above, the device and
toxigopih demeatva e Go éiaflﬁpﬁ? (gartmpmli flpsaidiyp dpying et or B and
derfvh: heNBacik Ni ihel , i i
oo DD et i P b B PR SN Blfum toxin
andnéariviebvesdthereof)i 1 Rdrmsbadteroinudep blinaduding €. ediphthetiad (for example

. flui.d or. plaspa. The wthdrawn substance an n ke . .
ciplghii6 sin P rpSaeip o ERmely 38 apmiding B¢ Rpedorteri (for
exatpl30kp A @speYDAPATEIBHE), 08, dalifii RFR SR Mkple AL IRPC, DbpA, DbpB),

descri bed above preferably include a push-surface

B. gfzeld. (foruerammnle Qs @spCg W bpiie LHnB)t Be addersangi (fan ehample OspA,

it 10 n fixed . a.Skin surfac and
Ouets ST, ek FC EbRichis S kOBt AlGng pagent of e
Hurbbit Geanuddcyfit BrlichidsRCRickpgd dpp¢ alcluding Reridkesii | ThRmydia spp.,
first step renpves the device froma sterile packagi ng

inclydine e nrpeonatis 4t e3aleddOMP. (hrperishiwing pintpnsy, @ pnoumoniae
(forne@&giggeeﬁgﬂ\éﬂ’ Uﬂ%h—ed'ﬂ?&iﬁ% p?cgtﬁiég‘)e (fi?)gftt%a; %%@g%é%:%’pg big(\:/lgding L.

pac prior to us features
inteadopanss Trdpenerae spi. pinclodinecT. gadliduni for deannysie tiendrd bifter membrane

con ts therepn, i.ncludjng inspectjon for, m ssing _qr .
Pm'a‘fm%itgﬂ e&Bﬁﬁ@ntﬂlﬁ?ﬁyw&qas& profertred dEqua aragifesysush as Plasmodium
sppS Midisd Pl FALpIRMOS ToRSasth § t,tiﬁcludikgﬁrg Sfdii f]t’exeeﬁﬁﬁlg SAG2,

can once again inspect ‘the device to re the ent
SAQ@3sEg3fxErdahosbarsppl., inchiding E. hisightida; Babesid epp.ciaclvding B. microti;

incl ude an end-.of -dose .i adi cator,.as desqrj bed i )
Tryptsie st S Ttta; OEa ane nrehieCulsgihal Leshmania sp,
includifls T2 hor, Phe@dSdyRiEsp.0RSIutnk T (Rkind ;" BRAUBRLRa IS Sncludi

areg Ihag s at Ieasp]§€@©of tﬁe surface area o? ?ﬁg nomeine
T. vremadis; Hehisosiemarsgpadaelpding $.omanhsami,norAeriviedogrof east such as
Canld?cﬁegp%q gl%ﬁled'ing C. albicans; Cryptococcus spp., including C. neoformans, as

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

System”, the entire content of which is expressly incorporated herein by reference.

[0234] These also include other preferred specific antigens for M. tuberculosis, for
example Tb Ral2, Tb H9, Tb Ra35, Tb38-1, Erd 14, DPV, MTI, MSL, mTTC2 and
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[0237] The next step is the positioning and

application of the device to the user's skin surface.
waizhes/aspat ch, the user firnmy presses the devePce®usmioa/n26111

the skin. The device includes a bottom surface having

an adhesive | ayer to secure the device to the skin of

hTEOE UsBleinsTRir MP @RI hi36 andiale B&idd Bloteif®BhOWaRShts thereof
or shaped in any suitable fashion, and includes an

where hag &rastetwoa peaferablathaisn polyperiidoand M. twberculosik efeyfused into a larger

proft sy FhabSaRIMAERRE ) RSttt prvaminest,
ErdiQ eV -t MST adire sy Brdl4-mane By TEMBOS IDF/MIEL- adSEShPEC2, ThH9-
forTﬁlacenent agai nst the skin. [02é8] Once renoved,

DPVHM ThseMeosf preanredbpriigens fondehlemydigevickusleadai meamplpethe High
i . 0 e i qn t .
MofeHhlbe WSIaRE T30uckE ROAMEE, OO i HERYE hnofiBydl®' EBrcins Pmps).
Prefttddviaicetiabyaciredicogpaisdnitigens (erieed 46 Strepkdcgccul)spp) including
pressing a push surface of a top_ housing. (i.e., 305 of
S. imegmonsy (forigramplecrpaar prlyseeshar desadoningatetiereyi Fsad, PspA,
M43 . | . . e . .
sl UBUIARILE thOCROF Sa 106 gtul MuChPPARLRI TBiochem
Biophys \Aatd, ar989168 1 087 s cRwlEny et at..o Miedobid Pathveepats, €451337-342), and
eedl e manifol d. and seat_t he tient needles. Finally, .
R B RG OBt PR oL ek EETte] RIpEAADHEC RS HURRrse antigens
derMAH o2 SERARbhES ., ihdhdnP &t @ 88856 I ediB0 ¥ Lexample PRP
establishing a fluid conmuni cation path between the
andr eongugptaisrtheraeld)+ s fypedbdntl. mdlighzas, fox exiamppler OYERRO, high molecular

henefit.to,ga empodiyrent ..descri b ahove. i.ncl . .
eSS e BRSO BRL HFSPHHT 3 AN G b brn acives
peptidtd eNmuiilde topy hdisnts enfisiarpdiciy heant Deenglves of Hepatitis B
i ncl udes the use of a continuous fluid comunication )
Sunfzee ngigprpiesed! vy & he artianr inelnde, duiseplis PreSds Seams) § antigens.
In Egjl?ez Brdrertlif GaREt ih‘é%&@ine%ﬁn&l%ﬁgn 'kAhé Fhiohib %%%ki&&ethe HIV-1
evice in position, or wears e device, Tor so

antihgen,i gpilfQ@E eﬁ}id&ﬁllyswbdal laﬁ)résfséﬂ rm} lﬂ}%]@&:ell@. Bey dufthertentbodiment, the
ours far . co ete delivery of the device contents,

vacgifg f?%ﬂateféw%% IngRRIQN CORMITiFES ENG: ArdFTRAbRYE Achsd.

damage to the underlying tissue. However, upon
[o%gf!iﬁ h@N8bn & 2 GelifeD bR kubeiRYMiste® 601! HIRIeHice %%&Wethod can

ures can deploy as described.in greater detai
alsd e owset ofos hithddawing & syiwtade rfewd| @ patiagubt impitoriogna level of a

activati,on. .Th fety features hoyever can be .
SubSRFY ftEaPAISTho EAaEPIGy i SPREResiBncam e AT iGRedspy ithdrawn
inchi@s blsld, BR&st i FThedopdsthd ertRatitieithwh egsbt S cLédnemeiede analyzed

preventing pre-use safety deploynent. [0240] To

for gnalytepitglngoselvngseand the lilkci dent al needl e sti cks,
i ntentional re-use of the device, and to shield

o480 538 8505, bOSFLAR, DFEHL AL, RSN e
pushiparfacefieyphshdiuttbhed edigu ividerdin dra ddvicesdsh e pusifiawsel and affixed to a

skin surface, and energized and/or activated by gently pressing a push button or push

surface. Specifically, the user in a first step removes the device from a sterile packaging
and removes an adhesive cover (not shown) and/or a needle cap. Upon removal of the
device from the package and prior to use, the features described above allows the user to
inspect both the device and the contents therein, including inspection for missing or

damaged components, expiration dates(s), hazy or color-shifted drugs, and so forth. After
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In a first version of a safety feature enbodi nent
described in greater detail below, a flexible safety
woenis@swan be provi ded which provides in partPCaws2004/026111
adhesi ve covered, flat surface portion that is in
contact with the patient's skin. The member, once
usel BlGRSEGn dnie NEAiA ihdPeRABE g&?& e tSHl% tEJ;‘ bﬂtn%Ldfofs@%s delivered. In
Once the devicé is renove fom th In surface, the
thismegirdy thexdezivdah anclugsosi tndof- d;drﬂeahdiucatgr tel elepcatheé g greater detail
m cronee ext ended_ safety. nenber. i s
belPCREAD SR G 0% OB 6 (S bl ORE 4 A g el Eange area
thafeié RPRHE 20V ot thE sRPide@Rda JTREIIRSee KRfukinky 20k RBurMe S Wathm +/- 10%
a safety feature enbodi nent include a flexible
aﬁhakwehﬂdnsadle cap (i.e., of Fig. 1), which serves to
pr ot ect the patient needles and provide a sterile

OB S ool oSO R QoL G s s

surfaS€r Likelaqyatdhp tHeaer Rumdly Pradvdsdie dedtebntd ittieyskidar Tlth(ﬂeva?de includes
any point prior to renoval. The need| e cap _can
a beifqra swdase\iaxing apradhesiyq lyeite ﬁequm%ﬂﬁaiw@ﬁﬁo H@é&}rbof the user. This

bo va&l?écg’ caglg?eﬂ'%irti %&é@&g dtdrcé'ﬂ aé‘lot iﬁhﬁlypﬁlﬁtfdglre%%% anﬁ includes an

ages ve vant age
ad}ﬁnﬂve) d:hyBthb&odﬁWhrch bmdﬂchjmmwtdﬂdegf bmeaovatndl prioy t¢ shippikg. Pmnr to use,
or nore distjnct, selfcontaine senbl j es
theeEP PAk DA CCBAIS, CRHRG: Ty S EL CarsIg (ht pilfésivel thereby

ex@éﬂlng%é‘ hesive %ftiﬂé/cefﬂeﬁf(ééﬁiﬂs’c e skﬁaC h subassenbly is

contal ned and stable, and provides the ability to
separate the reservoir subassenbly from remaini ng
[Oz%gb Omenramoved, theiuger i ls élmwévleetomlmeu the deviee pgripsé éltq skin and press

o R SRR DR, DOBGHOBSERAR e o i

actiARUIbE sffihgaf hiithed (iiéldll()Bl iAFad. 10 oNpRRLAL 3 pash Slirfea roﬁ @(ﬂop housing
the costly reservoir contents can be excluded. Al's

(1.0, 1385 106 FégI3) T pefisatiom Sigp eelpasss the Blleyilecpens 3}19wmg it to press
o B A BT oo R A TS AELS, 00 4o st
als@ E@Vtﬂo&b&ahﬂtﬂy paméaﬁslsaﬂé Inynifol dt dme\scatathe phtlém needles. Finally, the

|nadvertently depl oyed during fillin t he . .
activalies §fep plso sgtaea% QPN IOYS OFBORFA! ﬁ@%ssgmgfl?wfl}%aath% as described

e t 8ot
RGN § SuSEasaliph i gy oy Ao pin

neatiesi mblgeﬁcamiMIaﬁt oozEpl nmbbdlmem tibseribed ebamsiincludes the ability to

subas redu article Joad, .and gnly. cont ai.n .
st AP DLBRERES: iieh AEialT oaPirs HeRiaR fegeft includes
thel\t!i%e Q!ﬁ'ﬁ@ﬂo'nﬁﬁucﬂﬁrﬂlﬁd %Bﬁurﬁﬁl%%ﬁﬂﬁ Rat%‘%rﬁpfﬁle@ Bhiinély ®etHin' e reservoir
drop-in assenbly steps. Additionally, the

asspmb voir can be located on top of the device, which
canal | ow M | and unobscured view of the drug reservoir

ns e Lo [
(0445D e A REPBE e SATERIS P AN ) My Sy
devAdy forisdies peifiod be umupmlem on phiduted @d severtreva@home for complete
exenpl ary enbodi ne
delivery of the device contents and then removes and discards the device with no damage
to the underlying tissue. However, upon intentional or accidental removal, one or more
safety features can deploy as described in greater detail below to shield the exposed

needles resulting from activation. The safety features however can be configured to not
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can be provi ded having additional functions and

features to better achieve the desired results.
wepeawsioisal | y, the use of inproved materials, varws2@mnd2eiil

Bel levill e spring constructions, safeties and

packagi ng nmet hods and materials, as described in
dep%}ﬁl@tﬂ%rbtﬂf%h%hh HRAbLRPWidLIRR n@?bé&l‘i)\ﬁlsﬁ’&fjaﬁ@ th8 phiit needles extended,

exenpl ary enbodi nents to achi eve the deS|red results.
prevanting pearpscsafatedeploymentt o Fig. 1, the push button 105

engages the push val ve 120, initiating fl ow bet ween

ow surized reseryv. 150 nd th
1024, 18, b8 oA Enl BF gt Retat Jee A Subiy yBBHO B e of e
devedehexti 1oedhicl® b edi Reddls, a hdkﬁlng&Ief sialfdtj? chekRarli @6 chn Bé prov1ded
fl ow bet ween t reservoir 150 and the patient need

andpaghy ated au@m@timibi lirmmi%itt@lar UPAE e1RPY 2 B E Hheglsyiceifinm i sikmesurface
f
In Ql‘fﬁgt péf%t% flfp %aﬁgﬂ n%al@lﬂ‘e e%atﬁ)%ggérgtr Iegcélggeldﬁﬂ% gfeleg{gg ?Jeta?l below, a

nprove ve as I'es as
ﬂe)dblb aafetybmleﬁﬂyer {;ﬁﬂlélél%bro%deﬂhmnh providdegsin padt, tul bdheglveGdyered, flat
nproved. val ve asse 0 can _consist of a

n 120 ]
Sur%e%iawaeilit af i pCopat B élespéa?%s J<H- ke spraplp gigenps galeased, is held
in ﬁasttwnnbyatﬂaogm @&féc%O?’Oh&: tﬂetae@m%qgite&w&t &8 iiiet% r%%@rface the

reservoir (not shown) via path 1202. Fig
membém exteatsetoaa mwbitlouadlw@dmg Qbe aoia,tientéhmbmrteedleel Thedxtended safety

tion, and .F g. | ustrates. a push valve 1500 jn .
moffBE 5 AR 5B PisTE o B B g Geepostfe to b patien
needRS NIl Sthet ViRises! cvf & @foewjﬁeaﬁhr@'eﬁﬁioﬁﬁném TRELdS hi GaBh1Y patient

engaged within a rubber stopper in fluid comunication

needlet ¢apt(he., d &k of Fid-rl), whighwpeice tprotest phleamtte@t nesdirsrand provide a
steljﬂe a&-’ﬁie“:fs FhPH2X QJX#lQBCa e(g’l% oA ?o pf BTsE rtgg gw 1ent netegfes during device

er st opper Pevent any

maﬁt&ﬁ(ﬁﬁﬁés)plfoted-\ﬂld ner pflalstd &eﬂﬁﬂhﬁbvﬂd& asNgHue @aﬂﬁd at any pomt prior
di spl.aced within the rubber stopper by a push butt
to rgove dip gesde eanoeandyy atlpched i Biesnit With éhediatipweneedle ‘manifold.

pl astic menber which allows fluid communication from

[o%ﬁvgapg?@agﬁ)@gwggﬁyﬂancé H&tanaa;étf H@ct\lﬁ?% ﬁt?cﬂzié' ifbtfr adyantage of

ug or stoppe the proxi na
the esmobagiimente dekastedcaboeebsr the sabskitat Ex:imaﬂ<62t4t5>] ot nmﬁte gdistinct, self-

1 through al ve enbodi nts 2 300 and 1
confipdBenR Bt R PreeT it WOBGER DAY 2 BB Rag that allow
for ags%nﬁ@ﬁﬁtﬁyﬁfqedEaéh AbaSicAH P Bdelf RN MESstE, aiﬁl piswdes the

bs 1207, 1307 and 1407 are constructed, in part

abﬂatbr tsl sspasater thehtaservair @ib@saem@helfmm nl@maonng)fcoalponents allowing

seo i gaR 4 P Besiloih e 5o hufe o5V Enies e nnifesgry bandting

of tht R@BsinRAMpNeRs. AdditicHaBN! sHoRldoaBVeMthe tad@itiohBiScomponents be
. 1307and 1407 fromcontacting the fluid path escape

diseggrsd; g costiv ressty oERtadC Hsludede e e @gmgmubassembiy
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
woansnmgat i on with the reservoir (not shown). Pa&rasemmd26111

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

conmuni cation with the patient needl e manifold (not
allo?hﬁi’m}nd ﬁﬁoﬂs@t?reéf Mk Jrady dﬁ?gopese%g(ihm%@ﬁ’ alﬂ' gﬁfeﬁt’ 8bponent,

roma closed to open position, seallng nmenb

allomiitngs vig® O theli36st vain doritdaxg fo thie uséreornadmuéachwely 1206 1306

and 1406, respectively, nove to provide a fluid

l°2%W¥ gt of Bcteotosean gt Tt LRy F Jepybiary embodiments
C'“&é"?fb@[dedslthﬁi/mgs edditioeh] RARERINS AtefeRRtesaiol BMRE dcBieve the desired

ontact the openings, specifically ogenrngs 1204,
resul304, Speatficalins theh u§@| chf dmpeavedr makeriels, avalow ande Belleville spring
conftﬁuecrtllon?q safeg g@&n gltE% é%etﬁodﬁ%%rri i%%grleaégg%g ré‘.lg%cn%gg InQ Sg%eater detail

beld e ise r%@iﬂed M@Y tlisbnéixehﬂ&ﬁ*y chiblithentd & etiitad thendegﬁ&h results.
val ve e odj nent_ 1200, 130 and 1400 by provi di ng a
Forggpmple; whimpgde Figd eth@étlrtebwt%]éﬁs@aﬁgqsg frRvhaakve By initiating

ﬂow"r%%ﬁué%ﬂdrhé%% BRds 82908 %56«%9& thelﬁ%';%ﬁfj a&s”e'x% 3J 040, The
er an open or cC OSE position or exa
push/ipallvabs a]rs%ﬁﬂolpleGlog theﬁéinbmhmetstwlhbwnlm frig. v 1p|canﬂdlcte(d to restrict

o i (6 BREROT oS0\ AP BHF PSP maRbiolth 90wl pished into an

opeh B RNA B Hhe pﬂﬁlg bHBSE ‘105’%@ B2n BE cBﬁEﬁ%cﬁ@@&dynﬂurﬁﬁémﬁf ifnproved
are provided by the val ve bodies as described in

valyy asa¢meblied @b dedcribed ovgreftepdetdil fidlewval ve assenbly shown
in Figs. 64 through 68, further acconplishes t he

[o%fﬁgp lgﬁs)r(sétto?vil}flg‘f igs, § r esiﬁée f]{nilljﬁrgﬁr Y)%Y %SPIHBBIEISZOO can consist

of 4 il vae radl 12000scand ipadit opehbiy 1ZU1VwitRiRROHowsiE 1203 in fluid
1500 entails two conmponents, which together forma

confryigptipn) Wigh SipsreraryoiT eotishewr) wia meBnbHE- i Bgs 1l and Qﬁeﬂlustrate a
r 0
P LI 11368 B0 AS,BBC LR BOIRERNcL Ephdfane 1500 na
clogeddodifion. i s housed within. The entire fluid valve
systemis incorporated into a fluid reservoir such as

1 ght, be use r hol di dru |nI U|dformvv|
A8 barratior qelie Ssob BPiFaly inchdngt PIRS, Biqber slidably
englgé?pwhﬁﬁq ARubBBr bi8ppdrah ﬁh@%@nﬁﬂﬂncﬁtﬁoﬁ%lthvﬂkefése%@l} €nd wherein
i ncl'udes a proxi mal and distal set of radially
the mﬂastle ceniger ﬁmqiedesor plropclmallﬁtdeseaterd seG08y widspdbe irhbley stopper to
canbe, seen i n the i

pre§iin 38V LG ol T 58S ypita S HhE BN AC Bemb s g Qi e gjsptaced

withinaRe fubBerttdtheSBY ﬁ'pytsh/\bﬁttﬁnn afi BFeni@SRBcYddtdd 4t fIRd proRRMM)end of the
while the distal ribs 1508 serve to prevent m crobi al

plasthme@ben whisht fllows g wtmumsaf@n Bomhthseteseryeir.  ewever, such
n 5 e [

sss s O P AP G5 o e i SRR phprovigal end of the

plasiti@riﬂember is seated.

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

valves of Figs. 62 and 63, have a linear measurement sufficient to prevent the ribs 1307
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periods of tinme as well as preventing contam nation of

the drug fromoutside the reservoir over the sane
weoenismdsof tinme. [0249] In use, the val ve pl unger/usem4/026111

1502 will eventually be pushed into an activated state

by the novenent of the push button (not shown) and the

f a .
o TS oAl i o SRS JHenfr TR R 1304 and, possibly
becofing dmndgsd6 wi || be advanced into an enlarged cavity

1512 in fluid communi cation with the reservoir which

dr t h
(OB oy Sk BE i ot PR G Feonerdiauta0R: 1o0s fod 1402 s
profdet] i€ fisRN@ nirthiE catfonw#h Betesst@bir Aot sh&en)L A %eéﬂn@ Ji))émng 1204,
nature al so pushed in and the |ocation of the rib

130f598d 4 Aehisarouged rraﬂgldaqoemnwgatwnp‘@gh ﬁhmwt@utneqdlmmamfold (not
shol 5 S HE A BBaY 1240 BOPH LU RERL A R RS posiin

sealifi@ nienitels, fok wibg 1067 h1 {0Todnds M bf tie vdiee b@dy €206, 1306 and 1406,
needl es (not shown). [0250] As they direct the f1uid
respsgHivelhie mave o s Eda 314uid; ¢ranmgprieaiionspath dretwgepsopesgrgs 1202 and
120 3807106480495 48 PLOD BUEENUE RO gER g mnber
are Ifol 4llowad h@rcomhetmhesmanmg@a@emﬁh&ll}d bpérahgsr 1298, 1308 and 1404 in .

hensel ves, ere e flu woul d be | qQst. To ensure.
suchi} Gapast g ¢ LG I PPHEHES, RS Thachid| e eun i heaeainst the

valfd! bb@ﬁ [ 2061CEI0BO LAd Q4§6 sbi 8dAithy haReLed 207 1318 kPN 407. This is
val ve' body openi ng 1504 in which the val Ve pl unger rod

prewm«zi in ael yalys thmﬁmcnt FZC@S 1368, ik dé}@(h bGrsprOVhil@ a sufficient
cle ccehb ?\g d[¥ﬁ IP%%% lf(% él?glilcyﬁ(ff é!%bsm 1 4, 1304

and T108Mn lefthériadl opeR br le@&ﬁﬁhlﬁé %dsﬁlo'hs FdrewimprR, fhedbs 1867 of Fig. 62,
t hrough 67. That is, the ri 1508 of the pI unger rod

are pa{fwciqnjlyi Mageryio wvpid qogtask wathiethe operings 13{4nwherethervsiteis closed,

ope\%h&e’,nn&ll 21{ al;)%I\YeteHe gM ﬂﬁﬁér‘: %ﬁ%%%?ntgoa%ﬁ 8&81@1%@(%51$€é1636 sealing

osed over

mefbbS atSHBvideld by Itl&fs\éalxsedmh@kusldetc;nﬁe@ ilegehler detdieBéloed
radi al pressure on the body when finaIIy noved i nto an

Wh he d b
(0ZR 35S Sl SoebEl Ny 86 & th @lgaé%%ﬁﬁwggﬁﬁgéﬂ?mws the
corfblbR tdsk Bf lcﬁg rdsBirS G ﬁﬁg lﬁgh ?!resF’LFr@ it Sealifig, and anti-microbial

erm ssi bl e nd t he va ction
ingrespdseriation, alﬂ-lmvene paIWhﬁhe whlye dingtodimerit HS00 B0 Bilartero components,

whih Mg G e et SOTRED T oRPgRith it L Fadve plgner rod

15029 ahashe tsBonld! ébﬁﬂh}ﬂfneﬁ‘tr [SOMeBeyintieAdb Ry Hpei ﬂ?d)4 that the valve
ingress barrier, the distal Tadial rlbs 150

plungsgurd d§ 02 ds ;beusedrwnﬂ@pt Ihglem}reaﬂulé valvg Wsmus ufchm@rated into a

G Rt ot gl OByt Br bR oDt i il S S8R e infosion
dev‘M’éElﬂDOQﬂ'@ﬁlg,llf 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
wopeosiongrois504 is further provided with the asseablug2004/026111
1500, therefore as the distal ribs 1508 nove forward
fromthe initial state to the activated state, they
are gbffbml?iﬁ drRicRf g@%“%l ﬁr@@entlﬂ i@ lSJgefr(;rﬁ dhged tﬂenl%b&@mr over long
anete provi nlca tapered openi ng 1504,
periadsl of medissradl asrprbgenl.IEQSOmammdmen ofitlek draf it loutsidy: the reservoir
ardl ess ‘taking a set" during the period when

r
ovet S\?QF\P&“T@GB URSs closed. [0252] The advantage of
having a conically tapered body opening 1504 is that

[0249]26L 088 [ths REiSe @swﬂgepkﬁl s5@ (vig eaaﬂuamy%ed ﬁéh@w into an activated
objectlves with only a single nolded part. al

statg Jly\the nfayemgsieo] the pysh btonsioh slasvn)rﬁnsi the, @mop@n%pﬁth@mbs 1506

tQoeric seal con
andCHBR B REDpHaiac Hilles, RSCRHREY Aoletf gt gfatos 1506
wilt beabdvaneed e dh ranRkga vy 151219 $lu1<ﬁéoxﬂﬁidm@5uon with the reservoir
exemnplifies. That is, in the enbodi nent shown_in _Fig

whigh parRitssthe drygtodiosy frgm the ERgeTvoire pastititaregimal gibs 406 and into the

valVe b ;gétﬂ NG]0. MPhe olfe Rk ¢ eS R OHTRE §Pﬂ39f15@8 a.‘regb? natyre also
portion, or nenber, and a é ter overno as describ

pushed or &at the Idedttanlof bhd: abs WH 08 thenfselvesn candlate Fitgsa p&Rianshich that

72. Sipce t enbodi nents of Figs. 69 and 7 )
th%é%ﬁﬁﬂ? ?Hgﬂ feramn%? ResereYe Hirateh ﬂ@k‘@?‘ﬁ ﬁwgfpéﬁieﬁ]r?ama side hole
15104t arﬁMBv&h bR tﬁiagﬂmﬁ'p‘aﬁf’(hof?@:%%vﬁ &Y th@?ﬁtléiﬂ %e&ﬁesr (%69&1%%)

over al part counts, and provides for sinplif

manuf act uring and assenbl y processes. [0253{ One
[02ﬁ,01h6a théy divens tthe Sridnept$be hlda helg ixielélplﬂnm@@ta sefdof1ig21508 must

im nate.t he need r_an |s with a.
novp furfibd o8 A ofet Eer s el Qiere e ARG rePlY bgmabigBiate side
holg #4514, athérGBan 6Rape/fphstibd distal rébsr 1508 thedeliet hylﬁ@élﬁ/ the fluid would
menber 1520 is constructed as a core nenber of the
be lpgh Ve cpsgye thipds wicersslally achieyedd the yalve assemblyrranfydhe decprporate

2 Sl%@ﬂg @%}%&&F&lﬁ%@%ﬁgf i ségﬁﬂ?llngép ar (Jevgﬁ C e %(}Jiag;eng{l e rod 1502

travfetsdm showa in Biges 6hvihetagth cRe &Ihaﬂ!aﬁer%d) body bpedinigdER0A, peanils the distal
prOX| 1524 to later, su

ribs;ln & g%éi;g g %ﬂ?fﬂaq"ea* itH 82 elm @3(6@9665 hhen g qaépglageg irC{Péed state
as SHb&Y iftf fF 1%# 85 GRIBeBAD %atlé 2fhe rﬁisgl 508 Q)f %ﬁpﬁ\ﬁﬁgersrbg 9502 typically

Vi ew o core-menmber 1520, an
wilkretesssec Himenaithivitesvinside tdieneter e tire njalmdrIbEIZGa,lvd bodynopening 1504

W B BAGE PET OGBSI Per (RO HEn LA Jo% some abilty t
eer'thl' dKRES PadRl pPRRIE ¥h BRI QY vgleg:iﬁlallg eiRRd intb n BREY pdseoh.

has a di aneter of approximtely 0.099 inches and a
Iength of approximately 0.25 inches between end 1521

2k Béwp the zisstal s ¥@§L@é@c@m&ﬁw@¢r0b%wgﬁ@s§ bgrriers as shown by
arro% et %r e? atﬂgr%é c%ﬁtr 1351 %re%é&re'lg %@%ﬁlsﬁgg Qnd %%g\t/aqve will still

apprOX|
function completely. However when the d1sta1 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
wandsaigtsckness of 0.01 inches and having a 4BCcrapseamemd26111

end extending axially therefrom[0254] In a second

shot nold process shown in Figs. 72, 73 and 74, an

§ .

con@aﬁ%ia&gﬁe‘g%\d forﬁelluF 15%813#%?@5&3%{)@@% Q¥R th$7 Qs%gﬁg{kgl 5690 therefore
as thedistabrbs V)8uneve fwﬁ'warldé‘ram drennitldbsialccﬁo ﬁleme:tmaed §5ROthey will be

“ro LA SA0° il gt s, ool BBV, WO T copih tapered

opeﬁi‘ §t1f5©40x1&=d R dedi 518 @sweﬁemeﬂ%}k cFREtivas WedardBss of “taking a
ve nenber, or valve plunger rod includes distal

set”simingrﬁ@e perival whgnthe malved 500 was clossdl i ng fin 1532 whi ch
provi de a surface which can create a seal W|th| n the

\Y e
(02541 nd REQANGS U Havk b5 WbSH 00 2oS R A8 iy that it
acc&ﬁplﬁ’dhaﬁ @mﬂtiﬁlléasrea]m’;gJ gnd ﬂufslt ﬂ@p&ibjdcﬁvyﬁbmﬁ oﬂljﬂ aasﬂrlgle molded part.
exenpl ary enbaodi nent, the overnolded distal fins 1531
Tymiea) ¥alyes|forrisedn syvcmp prdasisdngorporte gy clpsemesc a’i?ﬂi ¢ plug, in
[ 0 6 h
corl IS, AR L B AREN e i ot
emisqihent sfhlaWaI iy Fogsl b4 dndoidesxeampiifias. t Fiat kv éxs sheoémbodient shown in

. inches d havi a_45.t red.end ext nd| axi ;
Flgf 280 o sl S SRS 1 At GameRn otk 402 used is
Q(ﬂ RS ol § 1@'}!}6&1&9 Sorl BHhBME Andracdaet %%rﬁ{o@d/ Iagl Ql@soki%eﬁ he greater
mhodi ment & of t he present invention. In yet another

detalh’pfrlowemiﬂvmf@renmmfdgmﬁtand t7Re Sinvedbe embddiniests efdrigu$8 and 72

e AP R B P s I S BT AR B
to fe@iRHi A@ralBpHe codits, ﬁidgprozﬁleé FordsimpUHied sRGuFRARIngVARMassembly
of a rotating val ve in a pre-use and in-use position.

proggsecsval ve 1535 can have a sinple valving alignnent
feature between paths 1536 and 1537, to permt fluid

oGS 00! A 3SR i PRI 2, e e

for én elabtohler prugtib aﬁthrmmftwnghmahwm }ﬁﬁitﬁssi a:mﬂ’mi\x/rﬂlﬁéfﬁgs $9 through 74.
own in Fi istinct fil

In iy 60 POt SRR SIDene hambesrL 52D 3 Lametagied g ore member
of@e 9§1vei§ iaﬁ@e&%ueza, r%@@trﬁc%r@t AiGnViRl¥Eatars Q&hiéﬁiﬂ? eﬁd 1521, a

e 1542 exte from arm 1548 and rotata
bodyi 152& tdw ianeraswponmj ntumber o6 distal ek, Iaalscdn@dt fiemietefr dmdan1523 to

s 154 ached to .the.fir be 1542. by a
broped clearEa orch TBNChA U 19 4 TUEILY hlFPRRAEPCiBTal oBd 1524 to later
supBQﬁ Rifi@shet OF pAIKGANER 19, 6 foviia ﬁerﬁpdchv@ﬁ?ﬁ'wt bOfe cdre member
cl osed position, and an I njection position,

1520 §tg. i Meshowws gysidataew @étthe Forsaneuber] (296 pnd Filg |71 shows a cross-
secf) ?]nall Nl on%%tg% &cs){]eﬁ\ém%m er 1%'29 In7at$ a)zdmpalalfyl elnllbo%?rﬁéﬂtn@le ]egﬁ}ged distal

end 1521 has a diameter of approximately 0.288 inches and a thickness of approximately

0.030 inches. The body 1522 has a diameter of approximately 0.099 inches and a length of
approximately 0.25 inches between end 1521 and body 1523. The reduced diameter body
has a diameter of approximately 0.040 inches and a length of approximately 0.023 inches
between end 1524 and body 1522. The enlarged proximal end 1524 has a diameter of
approximately 0.10 inches and a thickness of 0.01 inches and having a 45° tapered end

extending axially therefrom.
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1544 is aligned with fill openings 1543 in the first

tube 1542, thereby in fluid communication with the
WwWOoesBsrngios via a reservoir openi ng 1554 in t hereemsmm4/026111

tube 1544. This allows fluid conmunication between

fill opening 1541 and the reservoir only. In an inject

[0384] ti anssbedvzho i niold) Sr&&&@khovbﬁ‘@n frikd. ooery aed 74543 elastomer

inthe first tube 1542 are bl ocked, and an injection
ovespald hipOrsgovided joger thestors nisenbesd520 of Aligsg68cthwugh 71. Fig. 72

he
b R O A eSS B e v
of ﬂnethetrhkﬁidéd coie @BRIbSCLHAV] ahdl H&% 2F ehdih D8 kesks-sbOZonél view of the
the device is arned and the valve is in the

OVe\g]lgg‘@é B MR do28howd herfeeHag vakernember, virevelusplmger rod
chioftip! ok 6! k8T G5 1OAGD 6, IS FRR %

whish den wadatte afsenlhwﬂhmrﬁte vabiieeopithiiz. edual td ghope piréwided by Aeseparate
needl es 154 attached o the first tube 1542 by a
Tug ¢ 1R A0 s Birsvely alipinaies thengedfog apRPRralseihbenplnger stopper in

valnte &l laf exam ?law‘ %nibBéin%t chle bhemididst aikiP ﬁnb §5§1 ﬂg&d% diameter of

fromthe f path of the second tube
apprejaately 90548 inchegosid jao tledkmmss af aprgbmn%ely 00.806 dinches. The
the u

needl es ve the.skin o
ovelpSRE o Rt A0 1835 d i A P 81 0B E v, B ohes and
thickaésatog d.02udhek had h&\Hﬁ% nastiapsred 246 cLBhERg hiig1S me?efrom
This rotation turns the first tube 1542 inside t

%ond fube until a side hole 1554 in the first tube
[02b5> The 1gproved alve plunger eodhadeonessmE isronlyeng dwprayed wheshanism

f
protllﬁgtfg bg JFQ%Q’%SB#%HH Ist)%e Qléé; iél%@édlt Elﬁeélftlfg. 4?[[1'1t #e?‘é%a{whe m%roved valve
emlmddaelttolthe ]lﬁﬁﬂ;lcmn dkehleef canstusé ubaothbidg valte 1336 eenirévide fluid

of t.he. St t the%lwd path in the lever arm
COMYBUHCATBART fh ity %% Ut 18- AN dtide Vifav abeptating wige, and Fig.

76 s '&t&oststk@cﬁtﬁﬁ[ yRwSkd anrotaltﬂl% v%Lv@em hYrEuloat ifagus%:b‘a)ﬁigtogz :Tﬁte valve

tube 1542 is | ocated suc it opens t
1536 ek hawrremsinipde valvigedigifhdtt faztuee tety emephthdBS Bkdnd 1887, to permit

esi.r 0259], Because the rigi ver arm
uid A5 GEEn S5 e PTP (B8 Rodor b Patdind 598 ien the valve is
rotaﬁdehﬂﬁeﬂEd d9QSroROA. I el ddtiRer kbi8MA PV vE biibHdiRdP 1540 is shown
bet ween the valve and the needl es. Also, the timng ofs

in Figse 7 bp/Srand g Yo withiskstingt {8, 1m§011¢1htkreidclolsede®t>‘1|tlpnwotr lstatese As shown

T A -
154Behd rretatdmay fie eﬂﬂﬁs aaseeordl Pe sy, pas Fidv@f[gethel lﬁfdsnﬁl needles 1546

skin. [0260 he fluid path and val vi n
st B SRBvk 4 i HBugHad tehecincludes a mumber of

opelt%thlfblf b, tg)ggrlrc?i sk éttﬁféf) ygﬁt/*@ﬂ Q ids3d E%ts tﬂ)‘il,et%hg ta{nnggectlon

actions o ve an I'NS
positieBMsalesdritted it gmawadetaﬂdbélown and part. Additi onaI ly,
t he tubes 1542 and 1544

[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)
wdawes/ongms out si de of the first tube 1542 whi chrariuga®4/026111

with the hole 1552 on the second tube 1544. The fluid

path may al so be a groove (not shomn) down the inside

S 4 S

o e 1R a0 ™ o fop i el Fie. 7900, al
opehings hiébotb dinsfisst arsf seaonyt mboeare bbtckehown) in the i nner

wal | of the second tube 1544 and the outer wall of the

[0%##5 ?{\gfgbtgg @F&lc% ésaﬁna ?egfs;?{ ﬁgtcggﬁ%grposgpn as shown in
cro§seseRfichal ey 155in Pk 1Y, ttlﬁ'éeﬂlhlﬁrb%fers Qfouéﬁ ﬁfhtolet 1) 13151462s1de of the

bei ng stationary, such ‘that the fluid flows fromt
secpnd wbe f fibuise slopped hethesidsrvell Qdfiée f159¢4ube| hS4élahhthls posmon the

neeMI%r ' g% W t%acﬁe(%% s ft P l%tbe ﬁl ag? ﬁ)g ah{_?v IIn%rm ng]l gvever the fluid

r gro ves Frte gr ati

patl eaﬁueen thesRedle®AnddhE indideo Mk iest WieGib cRu@@cﬂﬁroinhtﬁe fihuid ghth of the
pat h. [10261 h yet another rotating valve enbodi nent

Secgrrfbtme Atk e thetevanamg 1548 epasiionsd shanangle as ¢ hold|tboneedles
154658080 hk ﬁﬂﬁ@ﬁa Qi ating val ve nechani sm between a

reservol r channel and a patient needle fluid path.
Figs. 80 and illustrate the valve assenbly in a closed
[0258] dfen thodeicars, actiestpdahe lvky arm h54 {3.ro8ikd tuoh thdtuhelneedles

th 155 d 155 to. t
15435 el BRID LS FOAHEts ot £y R A0 (s FecpBa gtbe until o
sidd Bolk Q584 BGthE Rrd: @ edisue Céllte;ﬂs"wﬁﬁ i Ji&lé/\ho% 158 Rethe %é&%g 1tube 1544

wi thin menber 1556 into position shown in Fig

allogyisg flaid tehBew: Ree Putd Bows Hioadthessidg bols eléﬁé dn theh eecbndn itbe 1544

e R I e T

patiBed thevéder arrd R5481Goh30the Sevat 88n kd) ghdsiadhs Aeddns 1BABIiES the user’s
100 for angééng an essentially even, constant force

skin. o Thpyaidp deler DS tlee fiesk &ubet 1942 awlocalse sueh Byt ttiepens the fluid path
onl{z %@ﬁ Yﬁ%’ r[eedl@? 9546Shatvla %!feg%f fie sl&ﬁh? {he%%m% an(?e?) 1 constant

e cons orce
sprlng 130 |s used to store energy that when rel eased
[0259]eBe¢ayscz rthtag rigtielester ane, 1588 msw:s |azethe tthad paderiteirotatihg valve

use.. I n_Fi. BeIIeV|II spring is
em‘??éina‘eli“rr{i%ﬁs RotasEtires fed g‘ﬁ;fll“éd ORtYesh th ‘éﬁi © #iF aessiles. Also,

the fﬁhﬁné §§thetoB@ﬁmg %f méﬂl@ﬁqgﬂ{@& dirB&1,CR I ?ﬁe ﬁgcflt?on of the needles in
plurality o leville spring flngers ol Ng SO

the sk, B@rdbe'\nlirmmatgmﬂlng)ombﬂutlss pf thfee\raﬂ\eﬁdoﬁmmg bygfpteythe gleedles are
he. f | m 151 of the reservoir 150 or any

pro?%hﬁ?%t]’?éle‘ég\/ﬁhgé ‘Conponent's during storage. [0263]

When the retention pin 135 is pulled free of the

[0280] ke fliid S iiDvalvi g dtiee EhPEBMenQishéRe S P 5gsn95 ﬁfr@ugh 79 are
rel eased and exert a force on the filmlid 151 of the

simpBfied gust reducsd ntpfaweripatsdry infraratag|ths aqtioas gpppengng e valve and
insétrﬁréé HRIahEY inkd ﬁﬁ%gﬂleaagﬁgﬁ aﬁc[‘pﬁ'ut gﬁdﬁi’oﬁ&lmﬁer foBES 1504{2 and 1544
need not be complete circles but may be just arcs of circles. The fluid path may be a groove
(not shown) down the outside of the first tube 1542 which aligns with the hole 1552 on the
second tube 1544. The fluid path may also be a groove (not shown) down the inside of the
second tube 1544 which aligns with the hole 1554 on the first tube 1542. The fluid path
may further consist of a groove (not shown) in the inner wall of the second tube 1544 and

the outer wall of the first tube 1542. . In yet another variation, the lever arm 1548 could be
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reservoir 150 and can be configured to preferably

create a pressure within the reservoir of from about 1
woaoGP1pms, and nore preferably from about 2 tecawsmos/26111

25 psi, and nost preferably from about 15 to about 20

psi for intradermal delivery of the reservoir

) . oA uS] '

R B Foral RV L ERRT e PEE IR iy SSBBDR 1542 being
statk@rary, isesle thas theefuidi flowssframsthe drbtetube 1642 ¢b denstamt fuberl544. In

ear-const ant. i nfusi on pressure r the duration of X
eacl e ighy he T B VAT & Sipiieghalet RRPS DL P Tpgating the
moVERGR o thdHeRile FhddftichiFith theNBRfe PIABE badHs thOf&@-pahi ch
can be translated to a near-constantpressure. As noted
above, one nethod of |oading a Belleville spring is to
[026:1] e et avether rejating wilve prabedimenigshoma inrfges. t80zangi &1, the infusion
t hrough the enl.arged,insj.de_di aneter .of .t he gpening .
e pfls0 e FRURPREa B8 vhlsP TR PlSp AT 8P Hfvoir channel
andf 4 pARAENBARS f1fidl hath. Figa\s®l and gli ighangetteRalveresinga$ it Helosed and
i nside dianmeter, which is not possible while_the

. [ . in
openspqsie, sespectivelis HbFes Ry e lgidr patly opanings éé@ﬁe@ng 1558 are not
: t ' i . Be [ ri ' i .
oighe e o] W ARBIR0 dR e B b 05 ¢t S 1980 T B n e
direfioh o€ aBekl Ayhlehes pfihyithindmembar $53inté denjosition shown in Fig.
frictional |oad.on th in, the force required to pul
81,t39eh 35 fvheg ﬁpa%?wescﬁpge@rseaﬁe theaiigpady BRETIRES 1>/ and 1558
bechmeiofIRIERE lohSn@RRIGyEd on the | ever arm bet ween the
fingers and the pin, renoval becones nuch easier.
£265] m the inprovement enbodi ment shown in Fig. 82, .
[0262} Reswriing do £18- ilng disken Ballesiligwanring 180 islalsg includediie the device
fingers 1562 .a pin 1564 | ever .arm 1566, apd a
106 o RS s S8t B Py Bl i LR 1 g contents
fro@fthé AR ehv@IeindBik Mek&BR, réfelr@dfol dsaN@n¥tahOfodee dpfinkNMiGRAd above,
on the Bel fe\(l I1e spring fingers 1562 at the fulcrum
the reggantdgractipring ppP iscuged g% store enregy 8rat &han relegsed dyeenprgizing the
[n . il d g t I gvi ri . .
deRecppresnligSblcsese RO Ve 688 of s (1 1EF 1, BERARARSbie s hetd in
a fleRAD Sthte/b s A Mabkiodf disigianhdle, orpih 186] that s gusitich®®4t the center of a
geonetry caonfigurations which can use this basic )
plul%ﬂlqt)ﬁ @f ﬁége\g}lg sgmﬁngqqs.p%_doglg(sg) }heg]g?lﬂf)v,ﬂleamnglgr](%)) is prevented
frof SppI Pk UliRs@ ol EUERA 1Mof Mo r@elloBadsd Y enyPkdindifthg device
and a narrow |l ever pin (c) to provide rotationa
corhpdrtentsglurifipstoragand geonetry as shown in configuration
(a), allows a releasing force F ... to be applied

1O S Be Sirtiat i i e Peeied g el g Sitner b g fingers
of B (s?ﬁng InerelaQRAChnde4RFt DRPERSA YhedSIns I@WS 1107 the reservoir 150. The
configuration (b), allows a releasing force to be

edggmfithe $eleville spring bit isdypigalhatrapenedraboet amevter cis¢unpfgeence of the
s 58 S0 R b RSl e i o

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
woheosangiosI n regard to configuration (a) of Fi gCT@42004/026111

application of the releasing force at an extrene edge

of the circular pin (a), as shown in the force diagram
P A o 2R e N R g0 Pl SahL MR R a1 e fingers
of thafslbmr@mei inket e piththréughcthe ieslasged|ingide diametarenfdhd opening created.

ht of t ease of

| in..
o bR SRt the ng&aspw?féref%‘?@ digtanegthat reduces

the ﬁﬁx&@cﬁslnéﬂa@ wRath evidt pBssHE WigleitBe ﬁiﬁq\é\ﬂih gﬁce thus holding the spring
cross-sectional views of Figs. 86 and Vhen in

in aploades siiteh Tmlggnnmgwﬂl@sﬁeélnvme\spmg tshfht:n smﬁ}a atoogiter of removmg the

pln,?ﬁ?tt&:,%géuesg g]ﬁe ﬁﬁge%J bE 8‘{] i1lé’lc§]l,eg cgu{giely ol E“é“#g\j éongl load on

the i€ A Porddeeduitt@ td pell kievsin, @femlibﬁ@fia le9ef i)\wRn thaeupitintial. If a
1564 fromthe Belleville sg}g 1560 Anot her Versi on

“meypenth iss apnlisd cpctie doss TADSE b fiagers fagd tthe piny eepeeel becomes
quired pul | -out force, provides a split-ring
mu%%aﬁ{gn the outside of the pin 1564 as shown in a
perspective viewin Figs. 88 and 89. The split-ring
[OZEHMInMiml tnprevassd rendbpdingante shownun dief §2,d Ballewille spring 1560 is

fricti to aIIow m)val the pin 1564 fro
shopifs AP ASE oD f FRES - Piigh 6474 1oieh drB 560 and a fulorum
15680 '”Whéﬁ"ﬂ forg® %P%h%@ &8 tﬂsﬁﬂ) efd Bhﬁlesll?'l/értanﬂal@ 6%@ fbaEtiikﬁmary force is
pi is removed as shown in . ow ng t

mdB@ldl cemhlelﬁelbpﬂler@nms gmgers lééﬂuavéheegllcfmlzﬁla%& ﬂfuﬁh@mxphcatlon of

the {Ee P FGiafeiR® Pl Tt uned 1 ToBE Bk f e Bl e n%%ﬂ%flghﬁ temoving

the @in Im RisRowh BfFigag® critical to the function.
order to maxim ze the efficiency, the ful crum 1568

shoul d be positioned and scaled so that it _w |l induce

Omwamme af epesbdmtnet dlen kediecometrpicanfiguationsayich can use
tis Aic Ao te bio3naPhPicy 2R, 2L, BEPR(EF nft e Houtar pin (2,

a bfcadtlevar (fis @b, ahé aceanioer levearepiaf(c) ttepmv[de]ﬁﬁahMI lifting. The round

provi de nore i spl ac but jn¢reases th i
geomlaa%% Wfbffg éorffd o (e geeﬂ{% # &¢lspsing 491ee rleﬁ%vf@ be applied
o AT e AR s S s .
reldaesﬁxemm &i(=2)p The dneadt Levmgeomw%womgnr@lnégmangn (b) allows a

far ce

releppf forbE Jubt Simtel e putreud pelro St RISt iling bifh q pploase the

plns(E)TEhs appichisapioRited B8P BaiAbIton NDSSahdw RYeVdowmetry as shown in
abl e spring fingers, the nechani sm nust be designe

conﬁgmtlph £), tliesvs aitelaaging foranto bmzmhpdu avnbihe siske of e lever (c), rather

tha%H% S Ilcl) gt_a?g to Be] lﬁ%ﬁ.re &;1815 Sz%porleng e8 ﬂcgﬁlsﬁlgf @gsi?lég%ng force at

an éXtRER: éﬁg@ |otf@‘rﬁ31 ¢1ﬂm&r§>hﬁ@) e Rhowh ﬁr@the%ro(e&hagrﬁntdflP‘sg 85, results in
regard. Conceptual ly, confi guratl on (c) wll work Wit h

a loageﬁﬂffeict%l@vetfarﬁa?%\mwwr%éw 8¥sced

[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
waaebdsangiobe spring 1560 is not spanned in SOMEPCAASI004/026111
the single finger in contact may defl ect independently
of the other fingers and slide along the pin 1564
to tﬂ%ﬁmlﬂs sh&\W GlnB 9hd ﬁﬁlpsi.‘!?@!agglié_%fthé RcObR tHe?Ji i 54/Lyih he lever arm
the“other fingers, resulti in a spring rel ease
1566atol ngmeve 2 P0] 1 F4gEomotetBellsuile 2inigl 1566t r Atethemversion of this

.1 npr,ov nbodi t of .the Bellevyille spring 1580 .
iR T B, SO SLEs BEhen i TURHG PR oD JagepprRvides o
spnrt-eihg 3594 BRGhaBiEITR RS pindEbsaRaEwANd a frifedtf AbwliFigs. 88
Bel 'eville spring 1560. The inproved Belleville spring
and1$B Thiespliypng 4PV veiukd dedsesaribie havgbo low todfficiept of B@tion to allow
i nch I n.. di er,.preferably 1. 26i nches can .
ronpfET IS Pirc] D Ghanf R oy (PGBl Eng 1P Bty il pe compliant
enoliphh lto rcetigyseothe splintceptwittal the @iy 15605k adinbdéd ¥s @Bown in Fig. 89,
descri bed above with reference to Figs. 55 through 60.
allowing the Belsyidgspring i seftoasBvie-ment 1580 descri bed
bel ow, the Belleville spring includes a conventional
‘ | A .
(O] RN AR MRRLAZ 0F pASHATRR D SOUE hutorum 1565,
relapizt veethe ceirer Epe ambhdightgditiss pis U664, tanatritisal tdthe function. In order to

Bel.l eyil le .spri 80 travels tween. a fl exed d o
mefglicg g SRRl Ge o oDh e Redos tisapd el o] that it will
indtd 3l ph ?ﬁﬂdi@ﬁ’l%éxﬁ’é}ﬁ shell 8@t MQin 1564 Rty BeMRIRVNIRIshring 1560,

filmsurface.” The overnol ded el astoner fills in the

but reangs gppipEyumizmaveé af rdheasingfgesesPlapingbe §peiuny1568 farther from

Wi ut ¢ rom Si t.he performance of the Belleville
the chilte FEI% P RaORalilGuPTiL EBR G Piplbiu b inordises e
releasth@ dorae equifed GrstheViBvdrurinl ©Srem@Pe tthe pHOINSEN2 Lilkisd) Placing the
provi ded as the primary fluid chanber pressurization

fulgraniass shaserirethairepterling efsthe winié364 vdll pypiidalesypin displacement,
o SRR BB LM AR e e itz
chanber when the Belleville spring is allowed to flex

[0269]n] dréeictoastiee relindld dyeremhtie somexpglicatibes, febpecihllymhose having
th hanber .by di spl acenent. As shown in Figs. 91 and

very pliaflq sBrag fingersy {he rercjsm gpUst e GersReLFuGha bl i ghlgrum spans

mof ﬁg%b 8 5e %@%%f_tﬂéﬁéué@%fwg. Eoffifitahidisqa) gﬂél@gin Fig. 84

er, and a_erX|bIef| of t
thengktire, haree shettef eniterbfar theseaeppdisttistsethan meonfigutatien (c) in this regard.

Bel | evi | | ri.n Lasi.ng i.nto.the ch er.to disp]ace
Corgeio Y e PRSEAETLE S Basn "Eihes BBRPER T SBY ngogig spaced
findeRte o£ NREWBE Y tO K ostbY Sidlpdy fvdenBIoOHS WilcAinD 9548 hly. If more than

chanber and delivering thé fluid, the Belleville

onegfgen gf the Belleviie wiripg 1366 ienatspamiedyin somemasast thetsingle finger in

i.Qi ' f th nher.. d .
B0 B L TR B U A0
ind@dtig thg. sliliigsof eekpififrelainé o et thérefitigdrs resulifdTn hlsphifls release

failure.

[0270] Figs. 90 through 92 illustrate an improved embodiment of the Belleville spring
1580 which can be used in association with the improved pin release mechanisms
described above and in place of the Belleville spring 1560. The improved Belleville spring
1580 is typically sized between about 1.15 to 1.50 inches in diameter, preferably 1.26
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not being fully pushed out of the chanber when the

spring "bottons out" into the chanber. Such fluid |oss
woOousrvdemsr abl e. [ 0272] The i nproved Bel |l evil | eCsfuskoog/026111

enbodi nent 1580 of the present invention includes an

assenbly that seeks to address this fluid | oss to sone

incRQILGE Y ARHEF tdRIGd aiﬁ%_i ReroRENEE deﬂ @e?\%% E&t %g%sé{‘%ip content

an el astoneric materi especi a
delivengsibstapfialtyhas Besctibed hbaveswith mgfethi8e to Sgsh S6hthtoughes0. In the

. _elastoner perm.ts elleville spri 80.to nore,

imEe o, Sbter BERPYib e d Selieeroecr Ry §R o BeTeRut sohs includes a

conBehtioi $prRg Bk 1981280 dnQvekaRHEE BladBf@r 588 WhicA%o8&Pthe body
bet ween fingers are no | onger present, and reduce

15&1] anddfilloinsthe Athawaseprpengpaeasdictwcanse sbring fingersyroliadiethat as the

Bl 30 B TSR T R S overs o

subkiahtfiallyh @nifelendné pResEnt Batyeser te chiiRgRkE VR i€ surface. The
spri ng wi t hout conpromi sing performance. [0273] The | )
ovegmgkled glastopigh fifls indhedelpad vgces hiestwaen thetljngsts efifke spring without

cor b e O R T Phe Bl Tevi 10

spring 1580 to both pressurize the chanber, and
[02D1]f dherBebemllesming tngprovement enbodmment 16 8@ sledvanbeFigs.d0 through

di splace .gl| the fluid n . the chanber.. As show i.n
52, 588 B i idet 8 deseitimgrn g bog BregryiZggon fghanism. The above
infidedd @Nidel @p%‘ll?r@ﬂcolﬁc%gteféﬁéﬂh%ﬂlé slﬂﬁih? d8SePfbr QIRAEARELREa desired
el astoneric follower 1592, simlar to the followers of
pressugson 85luidh fidad kh@oberbuherpihe \Ballstillgsspang ov ellemséditedflex upon the

L S Ba8 0 B R AR T L 81w i i

91 ahBpESinhétehithia theWREigAIOT the Plg@hidr Gaklrieid RRier dfahe chiflBer 1598 to
of the chanber 1598, such that dead spaces are o
propidg\seetae testhe kbgmbete and ja) fexitly filmeside pf Gigeshandgp 1584 which is

| evi i . el S, ' 05:
o OE Yt A8 A BER A o AL it
fluid Sin phe vhaiﬁibr.c'olé@rgﬁn%g $e‘lleuilllld speag ah%ﬁé) GhQ?Bdrtﬂl%nBéi ﬁuitable for
agai hst_ a _rigid chanper, 1598. en..rel eased, .t he
ProsbFRg 9 agper Al ‘i@wﬂpgﬁ@e@nfhﬁée BstiewHe sormeomuitiaately unable
I .. . .
o P SAETo Mo 0 Feiif oo Py REE S JEAL: SN
of hpdic thetcharbgyl antl ¢he/Bblevilesirmigi Ty lack ofiebnformity hesults in some fluid

ver ded.el astoneric follgwer, 1592. The advaptage of
not e TRl BYS0EH Bt o trr BT She TP SHToGS G860 g g chamber.
SuchAldid ®sé Rl unawefableo92 descri bed above is that it

enhances the performance of the Belleville spring as a

"squeegee” to ensure conplete evacuation of the fluid .
[027R) Bhe amaryed Rpllevill sprisg nprlndimenig 1580 of ethe opresant énvention

inclidear £S§g‘rﬁﬁryitﬁa€trsegﬁs goha%df‘e%gﬁlis? Bﬁ{golggs 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

woénrbastoignscreat ed by the Belleville spring in BCT/US2004/026111
productive manner. For exanple, as shown in device
cross-sectional Fig. 93, the friction between the

[02Z3]aThe Blstoiter t6Bbe ansldéd 8vdiaht @¥iitde o Be Bglelvﬁ@sﬁﬁ@ 1580 to
be used to hold the device 1600 in an unrel eased

creafe gspringwith gepmpligntsugiace gapahle o parpitiingidgiBedleviflo opiing 1580 to

Y S r
bot SR hE S B B Wb S S B BB of the chamber to
dlslﬂamboﬂbthesﬂlﬂdi i theaclminbgt. e AgLshbwnfit ﬁéiehilﬂl/ &b@psd@h@ﬁaﬂ&ﬁgs 91 and
3.1S Cross- §ect|onal vi ew of an_exanp

92, F%q gﬁl? villges nringdef further; mclpéi@? ag)g)g@l@mlqlqglaqlaqtgmenc follower 1592,
s1mﬁ§1tt Viak %ich;?érQ gf ?1g§' ?f es R %Bf,&?&% as[aglg%\@'mgﬁ%d surface to

devi ce of 934 nc
the Belevillh @pﬂlﬁg] @;5 A6 1The éollogwee rl SBD ks progided Had maore edeselyo¢dnforms to

pul | val.ve assenb e| leville r|ng 1630, a
the Bhinen i I TeitE IO SBRGHGAT e SEhHAF OF e s0BmRBr | SSRogich that dead
s a@ééda 8 p&ERE Qb 'Ehe}rGa'}Q fleH% d8Y QR 1508 s HRCBHES
P eil | e spring oher 655. The deV|€% can fur‘ﬁgmmg1590
traveh‘clude anadhesi ve surface 1616 having a cover 1617,

which is secured with a needle cap for one step

AP B8 SRR IR, R Rl LRI rovie

covaring4 feidgsbcherd/506 pssitibhddeapanidsa figidivhamber RAINES598. M@MRen released,
h bﬁﬁ ‘Hﬁree functlons of the device of Fig. 1. First
the & erng 1 o8P forses the sAnteus diom %@éa@b@r@ shewn jiyFig. 91. In the

k6,380 3 LGS0 s, FONNERL O PEIBERGLS comlct
by tdueishingi’ fiobat ¢i6 2be oVﬁmolMd/&laQtGﬁ@nc dolldyeerclaspr i ’Blﬁﬂa@&fantage of

unber of es as cri bed above. Secan
sucf ) Shamntovsted: RelGls Soie o504 ub Series Gelseery (902 described
abo¥®¥sl tR& if SHBAGs e ﬁérﬁiﬁn%ce%f"ché@%ﬁewﬂ@% a3 £ %E&ee\%ee to ensure

Belleville spring 1630. However I on
COleiu@e Gvatﬁumoil af ‘dnncﬂmcthm ter dhagbe6 8Mile inst edrsprobmsing its pecformance
asa &ﬁrotatg E reservoir 1650 in a retracted
65%”??%%0 SATEHE*BEEh button rel eases the Belleville
spring 1630, one or nore manifold drive springs 1660
[027B]nARehat Bénelih@sdoeResdvRith th6%8e GOWNREIIE 18 Qpﬁngaadabﬁlaﬁ/ is the
mechani sm 1652, and drives the needl es 1640 into
abilly 9 wyetfrigtienraateq by the Betlexillasoring in & srodugds m@nner For example,
as sIHJrS]\g 'ng gésjvu‘é% és e&@@@ﬁ ?% &1%"}?15:& twqéﬁ: Ele rllsjta néngdpln 1635 and
the Behe\elie s;fmtght63()a:{aﬂ bedissditd helé tﬂﬁﬁ@@/l@m%dohh%gﬁu%:iﬁﬂ state. As
the pin 1635 is qllowed to travel. As the push button
showgdm Hig 9 ér gL el devise 4pO% Slhawélﬂ@éﬂ lasglémifee@ieslgn wherein
the WRIREn St LR EARTE! (" 8cbl 11005 MbAPIRNCRS s ity mut-
functiomistep 166Bs. FipeOrpvanentectidna véewpas ln example patch-like injector or

infusor system that is activated using a side push button 1605.

[0276] The device of Fig. 93 includes a push button 1605, an upper housing 1610, a
lower housing 1615, a reservoir pull valve assembly 1620, a Belleville spring 1630, a
spring retention pin 1635, a manifold assembly 1625, and a reservoir 1650. The device

further includes a flexible spring follower 1655. The device can further include an
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button 1635 further serves to open the pull valve
1620. After a short distance, which is sufficient to
wonpees/ongms pul | val ve 1620, the pin 1635 is |ifPed/us2004/026111
sufficiently to release the spring 1630 and the
reservoir 1650. [0278] Specifically, the Belleville
adhRBiE RErFAR3G 16 elgth H&%f f16i¢,f\§meﬁ LA WHIPLAREdIR%ap 1618 for
the pin 1635 that interferes wwth the inner fingers %f
onet $tep sprdvaly 1n6iBo devine skevepin Figed3,fasdhe pashi gtoankp06 liopeshed, two

okl o EHEE L B PR S5 B0SH Bl HRgrBtdean e o
funBBOR o1 thS 86vied of FRY 1 Passt the ﬁi&gm%ﬁ‘teofctﬁé‘?%h bt TR5 opens the
torelax. This allows a sinple pin 1635 to be pl aced
pulbealyie é62Q plowing did cgmmanicatiore betmsenl éhediesareeied 639 andithe patient
. t ' [ Il eyi || ' 630) wh It 1
iU FRATLE e el 51 sl 20D B RSl by mamber

of ppll ivatved Ga30destkib&l above, hSetend, GBe MGten@ng ®f the push button 1605
automatically insert_the infusion mcro needl es 1640

dislggeshthar @rigt seédiant sk ke HieséBvorslcasnantlle Belloflde gpring 1630.
HoffRY e, (6 %Et?&neoe‘i'd’vééﬁ‘jhg HEBLES il ﬁqﬁflfgsﬁgr I 4o idd 2 to hold

aré conpresse r storage u
the irstatebéed resetvoirhi 66K ihi avecttabied grutsition. r Baen \whé Hudb biitavdsases the

ith the m dl es 164 .they.are bein i
Belféyilh e TSI0EI THoTE TBHBOMT it S Ob IRpgotass the reservoir
1650N&ovii &t HAub 8t MBEN ndeBRar 1%§§,5a1]?d1ﬁgil§/ th%ellléeﬁlégl 1620 into the

spring 1630 is used as the neans o ' rive

} Ing the
patisp¥'s slgs. 1660 under conpression and the device 1600 in
an unacti vated state. The user activates the device

[ Vi.N .pin . 1 fromthe Bel |evil :
10257 1B ASE B 1B0Z AE ol T e SobBe ogS whih further
incluglesy slot 0608 (het Fhown) G2lentdiy MHg)/a addt@T thdBipeRUeaaEEE 1606 and
Bel levill e sprlng 1630 to pressurize the reservoir

thropgh whigly the pin 41639 iy dlloveeside travel. r As dhe/pish bugso léﬁafis pr;ssed, the
t t X
ot A8ARe  Gog HBLEA UL 1038 LR Rgll 0B 165

up thesepdred hafaceddD6 snd G4y ifrino thehgpridat 16301 "Ehesdibvenidh®lof the push
he tensi on on both the

h . ' 635 haol d
bt g BT Bren o 2Bgb TienRnll HAveipad ST Aqomatgance, which is

bt : i | any; | i
ekl of U (S1, AN 1606 16y 84 1A LT Qe o
sprigdg\b3@end theeesgswmir 160r equired to performtwo or nore

different steps to acconplish the pressurization of

YAVLoY h I . th at i ent . needl es.
10273}, [SEERY 407 Beloiug i ol scieta B s FreicR Sl storage by
the pire163 sWhitlin@Fere tiith the Qifck MRS A thdprinAGY0, B1d%eEBN fem from
conplicated button assenbly to acconplish the correct

moving gy, glosar (i-peredueing the inside disncteriod dhaesnter ohewing imthe Belleville
oo 10 S T b Bl b o4 g R v
This yKévedn sisnpldpinr HS6 1ty b hladed B&wep tHedfingers (i.c., 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
worens® 1835 hol di ng t he conpressi on on the dri vePepmisa®s/ 026111

The friction is elimnated when the pin 1635 is

renmoved fromthe Belleville spring 1630, thereby

Wﬁf%%“ 0 diSo kN SshdvA 1;1%%1%6% Bidin fbetnb@ennﬁ@ 73635 and the

into the patient. As not above,
Belﬁa’ullleevprﬁn& 163 iimgiséds anlthowednt of fHodding ghe daive es;aangso i1660 under

to ex luid, jn the res r VOI.r Iace
copgesasRond, B, deviod oWy, bR HRY v s R SEVAs the dovice
16001 Bﬂ/ derfibelfig angl pin flbexitne thd BRISIHAE sphhe! h6B§ via movement of the

deformabl e to accﬁgt the arns of the spring. However,

butiosski0d oi Thei Temoyekeiihe Pin d6Hanelromy sllaws throrelaased Beldaville spring

echnl ues. gan be pr crlb d |n
16 etlo aﬁrF fize ﬁ1e r[eae%(glf (i&(ifhr% 1tt @Eﬁ Ielgases % %53%%6 and needles
16400 rbfassenwmmﬂd&nidwmabfcw Jfapke dffe apﬁfagtselraéal aridh@b thaement is
strong chem cal and/or drug resistant properties. This,

suffigienty 10ainserh thy peadiasel GA0dpiostheqratisaing slwsu (notaphorwrgt hEe pin 1635
hola?t@gﬁgélé% Vogﬁaé il ﬁg@n&gﬁ@ égoi&é%ﬁlﬁ e ﬁgfngs 860, thus it

requmésrcnﬂiyae smghimb@sto senia mcbttmwtwmsaioﬁtplably\dnffa’entvuchbnbo nd
well to other materials, such as needl es, and then

' des a ,neans to rrechanl ca ck the non- bongdabl e
(O K el dEVER Lhe iR nneGpiial 1© PRALGTS S8 oh FaS hgarent steps to
accBﬁBhQPﬂfé%ﬁés%uﬂ%t%' FHthe %&Qoﬁ%nﬂ hBe FHSRE bOHe ﬂa?@gt needles. Still

ch contains the strong drug resistant properties,

otherr éqrmdsdlaryg ritie hugonpedpinaltbe tgoctepaswith enagash drom the user, but

reaffE s Biorn a4 Buflon sty o "Biaifern LR G i of e

actdéh IR tiefarhbStmEnt b WA 6K Figs 98 tha tindfle {ihfegra$ @athaHe ddGde. This is
1730, or an el astoneric sealed | ock 1740 as shown in

achgvgd byodiligiee isoBellevdiie snringepyd P gystany ap $hey respigirodrive spring
relda§S file z{nﬁsné,al?(ﬂlf Itl:gtheg ch1<]§_11 gf Ylﬁgﬁlel?évﬂ?e § %ﬁl%fey Orﬁ e?g on the pin

prOV| pat I's'ap Ve

1635f ad lie: means \odi Holdihg thé dBn@res%n b1 ghe Afive Sspﬁﬁgs The frlctlon is
assenbly illustration of e reservoir and ar

elimpipgied vdign theypind 6 3éeﬁfem°§e& Hemithe bellevillespring %@Qe%lrebm allowing
the ‘EI?VP 166048 shIH@née'(ﬂErs Qu86! i d{e i (}}é‘ﬁgﬁt enbodi ment s

r esent vent|on I'ncl u Ing a reservoir
1700 and fluid path containing needl e hub/spring arm
[028PI0 As aatstd ab@ivnghc Beleville B}Hd:hg)ifs aﬂlmeé ecpﬂcaupomm Ireghexyoir to expel

The res i 1700 . and. 98
tnefliid fiae pretySirdiRidlicsimt As 101 ibo R ERFRa T3HG P include a
rigid sk ARSh FleRiMle BlAREI WRRh iJ efoRagslt 8o RBEYS Bid ﬁﬁlsaéf”ﬁhe spring.
1720 and resulting fluid path 1724 of Figs. 95, 96, 97

Howpprogeseavoibdmpienemshisaty maatds oid woagricionsteehiques, can be
C i nel I m seal along the fluid
ng@gﬁ a%%%g?%g%%afkﬁaaﬁp&glvéxn hol e 1722 and the

needl e openi ngs 1726. The reservoir 1700
[0282] In the typical infusion device, the reservoir is typically made of a material that has

strong chemical and/or drug resistant properties. This material unfortunately does not bond
well with other materials. The improved reservoir embodiments of the present invention
shown in Figs. 94 through 100, introduces at least one other material which will bond well
to other materials, such as needles, and then includes a means to mechanically lock the

non-bondable materials to this new material. This separates the non-bondable materials,
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can then be assenbled with the needl e hub/spring arm

1720 via a conpati bl e val ve nechanism 1730 or 1740,
wehesmi1snsFi gs. 99 and 100. Figs. 99 and 100 i PCuAISe@u@26111

a first and second valve 1730 and 1740 for use with

the assenbly of Figs. 94 through 98. [0284] In the
suchYRith@ keskRbHS] 700, gﬁ‘éﬂﬁ&m&ﬂ@ tHeOMonGUras kstatt g)trgﬁerties, from the

reservoir and nee ub/ spring armincl udes
bondeklermatmals rraich lagithe peedle ndvispring crmdl 730 ofiidgp@d.tThe two separate

e e 16 B AP B SRR eSS s m

ring bdaRadloeh @M G, ANSAREmENA!Seall @STotk ATH0 RE SR ixf FigsTHd Snd 100,
mat eri al_unfortunately does not bond w th other

resprgtivelyallHg( 94 és 2 vigve of aeghbars)ir,vandyFige P is Thaewdantesgoir arm

. Se ti he Lwo _pieces. as.sho in Figs. 94._. .
o REERLEEA S, FIESo1Es BeBFENSRER Bt Al aml g o5 wis
97 15728 atsermbheilhirhtighr af Mehtebervdineyd cam REFighses tndObdaesd Fig. 98
.. or bonded, instead of nechanically fixed into a
lugigatesran assemblederosinoasnt. [ 0285] Seal i ng i nter | ock
exanpl es for conpleting the assenbly shown in Fig. 98

[O%ﬂn $ROWRp e d %égérvog%n%qml&l@s ofl tfle fegen@l?velnﬁﬂr\é ?}I{c‘g@e providing a

ger rod 1732 is positioned wthin a cyll
resgpeini H)0178d flwidt pahspontaigingr néefdlaiibabfsatihg hausi1fB0, each being

1720. . The spring arnffluid t h housi 17 i ncl udes
congirie b v iR RoedisrS: F86 Feskon | s F did 98, can
be RRENGMNIMAEA2AL thBt Eéé%trbﬁ% Bliohsital ahdRP drnandsisaad RepMitd) PHE needle
Oring 1738. The rod 1732i ncl udes a nunber of ribs

hubfspgipg are 14R0 enfl sesglitngpius ipathl 1 784 df T80 O096 197 fand O8i can e made

nti al .sim | to,those, descr.i hed.,above .wi t .
of YRR b plo¥is it fls, ki FCRENE 2 Uin g8 S 32 Phd Bhe fiuid parh
1723iekwéehdBe valve @Rt kA1 U2t hdahe Bécdsd SFBRINgE 1926 €MThekeservoir 1700
seal 1748 about the outside surface of the reduced

cangthspeice pssgmhisdr withathe nuedler byhisnringgarnm| Va0 finct compatible valve

eSS 8 ASIECIOR AP DTt
secomt ealveal 730ngddaae for ss vithrthé essembbosfiFigavedhlongli He:

foll owi ng additional inproved needl e hub enbodi nents
t he present .invention. The enpodi pent se a two
o gl PR rlsf%gogl dpice thacopRgTation of thE Gertavar @ag needle
hubNpriB 8m! iNSRABPh d8dehvotr id HhRSHM BfistRled & &leSRHE However, as
fluid seal. Since the materials I1n question are
notefl gbdvei kher reserveiy 1790 eis dypitallyr megiiized e ibagnitenoleel magerial that has

each ot her..,ln_a nor t wo_shot, .nol di n 0Ccess
strof S erR i g s e PRSI o T st yRFRRERly s mot bond
with beheplnagitiids (D&l 0@ wedds) Vaythel case Lhvakthge bIMBERYRRg the two
hub enbodi ments descri bed below, there is no adhesive

pieqea g skowe iBigs. 9hBurenss?’, eows furassier assamhiihtiethe opedles 1728 to
the gﬁ%ﬁ# usﬁgﬁ.?flﬁelygéagle‘rg{% i.nlsél%-‘ﬁlq)lée% c%rﬁeo%tdgd,aingtggc? 3t {n%clfla{ntidally fixed

into a non-bondable material.

[0285] Sealing interlock examples for completing the assembly shown in Fig. 98 are
shown in Figs. 99 and 100. In Fig. 99, a valve plunger rod 1732 is positioned within a
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
woanis/01§H2, a filmseal 1754, and a first shot Pawius2004/026111

1760. A second shot nold 1758 is then di sposed about

the first shot nold 1760 and secures the needl es 1756.

t 1 1

incif5% 8 hRioeF B8 L FUGARS g oLRA brblel Bnd D730 Wich functions
subgrantydligesimilareo tizose clabcribed kbowd With hefemacotodighdt ambé.dIn Fig. 100,

1758 as 't second shat nold cool.s and s out .
the e ae U SF 1 replrsa% Mt EL FRFERPTS SXiegPt 4 55278 305 the outside
surf@PP’, ?%é BuceQOlihRGteR r‘lﬂeﬁﬁ)é&nq%@ ”’Fﬁé e RiRing " QhE "Binctions are

procedures, the second shot nold 1758 is dorie in a
substamn tex fyals dqulbe@elsmeabtr%ap&sdo&gﬁﬁg characteristics
such as polycarbonate. The first shot is done, in this

(o2t o PaRPoRaly | eyl PallBhEr alaggiE is futer

1nc<9r1661|ate@ i s deloQ@Jﬂg)hdkﬂﬁdSna(l GaphovbdatedlSheh &h@@(ﬂlﬁ{dn?s&ﬁ‘ thy present
hi gh transparency and clarity, | ow extractables and

invesitiono b teRbofinagts ety tyeeshetimolding Brosevstaiipk ag thephiity to have
twor grslgg%othgrghogmsﬁcm sélﬁ'lll aljaYG &%&t%! ﬁlﬁ%@ﬂag e %e materials in

bon sSive 0 ano er mat er| a Suc
quepiidryfra rdbs@ﬁ@ﬂl@ thiedl 1ﬁH’®Beﬂtiykres1st[Hé&@9‘ﬂ>onﬁh& t@ emdiedthyr. Tioa normal two

shol Frolfig _rpféécf??%saig i POVAI AT b1 g sl etits] PABFSIPRghe plastcs
behﬁ%ﬁ_ﬁéeﬁ?ll%?% dake bof tf"[g %ﬁ}d)rojvzé Pub %ﬁoﬁﬁﬁenté’ ABscribed %‘éﬁwﬂ r’cMere is no

dovet ai l'ocki ng configurations. In éach
adhesisenatafet batweppihe plastics chabionga ofimbbeof wrigue désagns arhetilized to
a.material, such as

second sh on e|
mﬁ%%??&?ﬁﬂS%&ﬁ@atg &“&@ Sitlect ed around the dovetails

such that they enconpass each dovetail. Wen the

[omrjonﬁFﬁgﬂqtomat&bssaéecﬁ&wnkav oA abﬁlpl@teasbmasmsn iDshown, and

sonme degree, it wl ressure on the sl oped

inclydes a@elsd m’fhtlﬁ&,d%\‘ﬁétlaieﬁl , Aady @ firpleshet fodd 1860 A second shot
mo dpiﬁ% 1]s| Yon OAI oas?c? éﬁ(ﬁ\.ﬁltﬁe ﬁH?] sﬁ?tpﬁ*lglgthSI m%fies%&ﬁ% h{é%ﬁedles 1756.

i ght Ween ar nateri

Thd figsh sWom@1d 1160, dssshoba innEigpabl elsOIﬁloEIe&&ialvﬁ@ protruding dovetail
seal between then1<%9290 The | nproved, enbodi nent of
configaralprssiorovide a meschanigaldesk with thgtseend shot mqlq%éFSS as the second

sho'l?ﬁ-B bdo1dndShfifkd Muﬁg&?%&z%ﬁ“s fluid path in a

e part over two ferent material types (i.e.,
1760 and 1758). This reduces part count which reduces
[0288}) SPMﬁfiaﬂlYWfU]ﬂQiVimghmpnbmﬁtm aoeling apd stemdardi mhltiashot molding

sn fi.t and enti a. seal i ng nenbe u an .
progifisy torfeand St L 155" Fier B Bl sy SekifblepProcessing
chaPREdrisGOURIch ab 'fbblyfcb&'bbﬂzﬁé ITRE rﬁ@ﬁ%ﬁott i Qloﬂ@rlﬁftﬁﬁtcuid 'Ilga transparent,

conplexity as well. Additionally, the construction can

clearaﬂ@stladn@tnm@g eThsf trantspargnis icleat plastihmetesiab s prefesablpe avabic olefin
copphg? \Kggﬂ’é thaet‘ i§ @ﬁarg&ter?zreldaby hlgﬂq:rarnggalfgnecyca%ﬁpclan@ ,S fv extractables
and biocompatibility with the substance contained in the reservoir. This material is by
nature incapable of bonding adhesively to another material such as polycarbonate and the
like.

[0289] The geometry for the CCP first shot, as shown in Figs. 102 through 105 which are
cross-sectional views of completed molding assemblies 1751, 1753, 1755 and 1757, can

include any number of dovetail and locking configurations. In each case, after appropriate
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ot herwi se have to be made if construction was done in

only one or the other material. [0291] For exanple, by
waounbaingroshe first shot (i.e., 1760) in a nmat ePCalusswai26111

as CCP, the enbodi nent can capitalize on the

beneficial drug carrying capabilities of the material.

cooldid Of fhbTadihdt, tHelREcdialsRbi 18ldofORSa MeteriaX Bidl ds polycarbonate, and is
practically any other common, positive manufacturing

1nJeolled pravdsthe rigveteils sl tat they cagemphss, cagcdoyefaidi Wheel}h@ second

shot( ma@naﬁ%ﬁ @aﬁpglgsstgzsjr&éeﬁ%%fog{e?%ﬁg%}? x%‘iﬁ%'\ﬁ p%gs%{lre on the sloped

surfA@dsYSRHROMR el ¥t Bhve Brdbffdct kAEEndheact B8 d(ﬁfetaliie This pinching
pol ycarbonate, and further does not have adverse

creagdst e ttight fluicheeali belgyohtlesh twe dissimilar raaferials the W@ gtherwise be
e appreciated that this
mcaé’&ﬁ@ ogcreocgg ?%lglﬁg%l %&Y%Al tlg}e@eal bet ween two sonewhat

dissimlar materials can be acconplished in several
[0280]s Thd h@provee einpodigngnt iofithg peeserst inhartival dasgrilmd above is further

harnessing the shrin fﬁg f. one terial
capgil phEwaHE ACTBBNRE W DA & SIEIGRH 09 40 HerEy Toggerial types

(i.el 19856 Gn Sl%%h | ThiP FRRESY Farl BELHE $Hhi GLARlIERTM8ERs ithGould otherwise

ateri a s is achieved in the enbodi ments of the
havprtebdedbné mpthcysdp ffidand petenhwléjn ] |scﬂilngyntmb¢rg suchrasamt @-ring. This

woli o Y G fRgdRY P dho B3 SR R gRr A e by pi fhcruring

conﬁﬂ&lgﬁ sPenti Addafonally,| e eondins@iof adinbRkel 28 daritfseC 6L e desirable
a sufficient fluid seal. [ 0293] The concept can be

chafagteristies péﬁWﬂe?d meorej gilierra matpHaly éfd fedudeosorpprgppises that would
othé/'rﬁvlésu E%\}’S ol ? m%%je 13%%1%{;%0%{011 %9 d&lfg 1?1'5?1‘1 ik R 8§1§fﬁlatenal.

NgENent represent's ani mprovenent over
earlier concepts in several ways, including the

[029 1ipFoi éxeaiplghyaholihg the fidit shotai.oc ¢360)dnd materia subtleas CCP, the
shrink in thernopl asti

mol di ng operations to cre
embdiw &ty @ansgamlta]é@q fRdhe gpggf}qﬁar |(g}lg ,{sgfrgmgaq‘,agabl%ﬂ oFife Thaterial.

patd S r it
Unfiblubiekl, (B AR, doksPade EIRASHLEANY Pty Hef lcommon, posidive
magrfecitigng depmnéssimgl attribufe0R8A3x akepdd) (&Eﬂamoﬂlffmuit tofbond avith needles.
usi on de esc @?c above contains.

Thesplofe 8 BRSOt beal O8RS Aot drgie g & pSfarbonate

whith (féa{?ﬁl?%h& heedRs €5 @k %Qiyéaﬁ)bnﬁt@aaﬁd fHANERI08E nStTRkE 8dverse effects
such 34 gauge, and is anchored wi thin the patient

on theeidlllgwhmhlw cindaingtindbepdrts madedfiCR.ar get ei t her an
i ntradermal or subcutaneous space as required by the

A AL e TR R P o
sonhdVWeHatl dBssiratlad BAGkiaBNEar§ by zobccmpﬁﬂmﬂcmt h@iﬁ;aﬂ)atfiyst (Theamiiderlymg

patient needle. The nmanifold nmay hay? a sing
pringaplp is ehaswmeling onbiraessig o shiiglag 66 on on%.m @B%}wtoeesurface of a

secg}f& tdabdefn b Wi PBERS as to induce 2 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
waizois/ngedl e hub 1770 is constructed to secur epaTuse@he26111

1772 and to then be snap fit into a correspondi ng

needl e nmanifold 1771. [0296] In a mcro infusion
iVt Aol bhficf 8SRINRIh doVBiaf ¥, HRRdfld fHebHﬁlgﬁﬁcation of the

suitable for storing and sustainrng drugs in Tiquid
moldorgprothes smhesing ske whiink it dhweweplasiiu endlding hepethtiogs to create a

storing.attributes,. has characteri.stics. no L. .
reSUe, S0 P By CETIBT TRA Ot: PG pioobet o4 patient neadies is
furtAGCRISRPY] fPthe 18AlRedhitdGHBAdifheHE dderibes i oid@iét 8&ail below.

Al'though it is desirable to have the fluid reservoir

have direct conmunication with the needl es which w ||
[0294nEeelt epbertimieniee! theinflsieny deicadgsaribeshabove isentains at least one or
. tLC i [ 8.U he dr '

ol SRR YRS et 358 bBAELA Lol el e o
smalf\Rch iat 34 Satgghhy id Mpbstidblichih ahdpatibnd aestlemahidoldngd can be
sane reservoir mterial and create the desired fluid )
usesh 40 Hagget gEIGr ¥hEtiRdemnad O pHPEHENGOUS ysPRGE P FRfugEE tyuthe specific

appﬁ@tf e lack of a strong bond. [0297] The inproved hub
enbodi ment of the present invention shown in Fig. 106,
solves this problemby isolating the needle hub

[0295]t The paticad noddl¢share pesitoneadiin ths paticse peadit mapidolt], wBich includes

doin his the separat hub .1770 can pe nfi qu to .
ot 1633 S perpEmR R bt 18Rl St Bosle o 1Be bl wh sty
hav8% §iaglebsuth e oflE 39 Micts Parht ndelileS, or ARy Hro¥iAS MNAPILNAd paths
reservoir) (not shown). Unfortunately, when a single

rourgrpondsty fr eachgicednsenarielyd Iashe ewbedimghieof thaimprovemiest shown
T CO L A Y R

handl'ing, orage

snaSkbUinto aabdedpoading keediéaaifeld,177he i npr ovenment
enbodi nent shown in Fig. 106, by its sinple

manuf acturing attributes, can save resources in the
[OQQﬂgInr @lﬁl?lc{cbg@g’]‘onrﬂ%"l‘?ﬂa@ drag geseE L b/Pra3ily &S jafributes suitable for

, i i it afi.an.
bR i QR 38, OB OTAORLR kel g e ang
storing aitrivatesy hasl chetacteabtie dodwel aniedfpr petipherd extindactieingiprocesses
nec PSS A e RandE e 90 o B AR il
resdrfSIH B PETRRES coRtmtiddtioR iR TR Bb&ds! Mhﬁht@ﬂlh&%nhﬁggr hliver the

mani fold 1771 with snap fits provided by a tapered
drug ty & petert7thg thesrioplastae whighde ysedytorstere theallmigandot easily bonded to
rocesses.Addi ti onall .1 he engbodi nen rmits S
ot GBS ooy g Y 1 SRl S (oM, B o g dp the same
rese2€dit! @latdrid$ @hd icfoateOthe tdasirdduuid Hath twitheuttthe ne@nés pdtehtially falling
1771. [0299] As noted above, the m croneedl es of the

out dug tocths lackpilgstrong Beid er i ng | engt hs or gauges, and can
contain one or nore ports along a body |ength, needle

10295 T8 1EE0k St Blod e Bk P IREMEBLR HIFE 106, sotves
this\pasblemybydsolating the needle hub portion 1770 of the reservoir as a separate part. By
doing this the separated hub 1770 can be configured to function properly (i.e., as a secure
needle manifold), as can be the drug reservoir (i.e., as a biocompatible reservoir) (not
shown). Unfortunately, when a single complex part is constructed as two simpler parts, this

actually adds overall cost due to the increases in tools, handling, storage (i.e., stock
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reasons. In yet another inproved needl e enbodi nent of

the present invention, a mcroneedle is provided which
woamsaasiost in delivery of the medicine despit CT/US2004/026111

possi bl e occlusion. [0300] A first variation of the

i nprovenent enbodi nent is shown in a needle side view
keeprghirfts ok BKUYhaR® R KRS IRRRNLE thé ibpRYEMUEL §FbdiEBE hown in

“porous material along at |east a portion of ‘the needle

Fighi$y by fis sinple npniifagivaing eHribies ge0 saveetontesa in e longsiuge

and outside of the needle to a desired degree.

r Le. i he n 1t Nyl £l .
102588 Eh8u8h [ GugRE Bhdodbh, laRadeh Rhotfiltacel S Bbis ar nigh
cavitafidnali @n bef avtdigatbdrpr Idyk spoets and o bemblded it AaMMteridl suitable for

Fig. 108, wherein the needle 181

I 813 uses .a_nunber_ of
bondingwils needlas suchaasgrrgdlst 1772 a dihe uBdr/t7P dn fusther Hulepanslgnicof large
. . t A4
s RLENE A BOHA 05 o, EaRRET R i
the frhamifold &77 hevithi smyp Hd eeoviRd by & tadeeed sypfdoeddfi®seliminating costly

pl.ugged. Each variatjon can_ be accgnplished by usin
malgriplf e3nd; PRRSGESEE ACHPRAITY, rihe oFrRbediEeR T RS ﬁasyaae&ﬂﬂ@ of the

contififitof @8 fhudd fith pHOBSBLLudERE ok BPIRRBBAYE into the manifold 1771.
Bel l'evill e spri ng I mprovenents, and material usage
2iﬂrrﬂprovements can al so be applied in devices having
[0299] Yatrotad abayeotherisrancedlesiof 8re davices ivag hsaafediffgangidngths or
bel ow, In a _f.urther_ device i0oproye t sho i Figs.
geugfy A gert it an? 8w R ATTE RO ANG her 871 - o Ao bovel
As g@h @R rérfecdles arghded Herdddlives, &fi gdieindlthty can occlude for a variety of
function/step, and timng is precisely controlled hy .
reasp@f-nd aygsi oedtherr ampreyed tisedls: Kbedisnsat + 9fe theo Pupspnf dnvention, a
: at | ' ’ i . .
mifeelloRR e g el Y 360, JURBHTRE ot edllf, 8ARe possible
occhntrmdi ment of such a patch-like injector or infusor
systemin an unactivated state, and Fig. 110 is

[(’:-’é:é(ﬁiS éﬁéﬁ%jﬁaﬁggo\ﬂtﬁ%@%m% g&%glg{rr%% 'Fsis %\Awﬁildigna feedle side view

in ﬁig‘.‘?l' 019G ReRth HRRREAIANE1 1 RWBhsthRHS J&ngg e_i‘ﬁ&roﬁi‘&‘&’f&ial Slong at least a
reservol r septum assenbly 2740, a patient needle

portiem pf thecheadls ety ypraviBtng fnd camnawegation beze theAingide @nd outside

of (i<l 8 Skef oS lelec v AT B 505301 URA° mldFih flogroen sl

occiBESb@BhSHE P6Hs infat SROWA, sedbidVarffibn ©0 B isipréfenthy embodiment is
nunber of devices such as the push button of Fi

1.
shopw3n 3]s (1A8+ wheremdbeinerdin L& Aawes 3 Aumbersof timeéﬁsd%ﬂ elong at least
a p&tioh 18 afleN Lt Bl ié?e‘fé’rﬁl?l ta‘f‘&mfd%ﬂg Y Ht ihEhedfe ?é £/ 68 ab Brom the
a sequenceae an P PSR TAneoUs T ashi one Firs , the

maiacéAiv atifion 18ee.halhis mlldws Klove vénstes tihfehotesni 171 if BéS becomes
which is then driven by one or nore manifold o
plugged. Each variation can be accomplished by using either a porous material in

construction, or by adding the holes later.

[0301] Needle improvements, Belleville spring improvements, and material usage
improvements can also be applied in devices having activation improvements as described
in greater detail below. In a further device improvement shown in Figs. 109 and 110,
improved activation and energizing of the device is accomplished in a single multi-
function/step, and timing is precisely controlled by using a pivot arm 2770 to both access

the reservoir and a patient skin surface at substantially the same moment. Fig. 109 is cross-
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springs 2795, allowng the pivot arm 2770 to rotate
about the pivot 2775. Second, the rotating pivot arm
waziG/ggmss t he patient needl e manifold 2750 agarmstoo4/026111
the patient's skin 2751, and al so drives the val ving
needl e 2780 into the reservoir septum 2740. h doing
sectional tvitgv 6Ok ErstN@ntIdVaEntATRUSIE h YaRhAfkeAnfebtdr Or infusor system in an
communi cation path between the'reservoir 2760 and the
unasyateh stalfe dif digmhl ¢ & erogszsotioniview rfalie reprbodiment shown in an
4 e penetrates the mcroneedles into the
a"“tggtt%?g{%‘g skin 2751 and opens a valve to inject the
drug all with a single action, such as the sinple push
[0392]aTHe deviee it Fign 1091 dhcladesvat) uppétdarnd tividr dbking (not shown), a
%ovidsthetransfer of. the fluid between the )
TeSQrYQIE SRRSHIR asvtin g 7Hh 3 Ratient egdigspanifold psspmblie?dif: and a reservoir
2760 DR YBMrmsS HPY id As&ipdvidO ; Lag! i
pi vo?ﬂlar m 2779, or ?ugg&qc\lﬁ% %ﬁ%ﬁ%@%u]b%gg&% %gﬁﬁ%ﬁrlﬁgq 2750 and a
valying seedloA78(k e Anes:ti2th® mbclmnisnb231%¥Nisishbivyt, which can consist of any
er di.cul ar. angl e at. one d, .and a single valve
n gégfgevé%(fu%?sn@?ﬁﬁs I?Ptfoll?é&g:ﬁ)c}si te direction at the
other end. The tube of the pivot arm 2770 has a pivot
[0303]nIn thé/émbeiiMesNshdWh IWWriRNd89 that1 1@l 1.9WRe WRGice activates, two
i nfusi ng needl es 2753 a ragg)_e; of nmovenent necessary to
fungftoms tare pehiey eddini e prquencedj and oy Simuligricpes fdskional Fioet thg activation

. i e . rat,e the septum .
ey 3B BT s AR aEl Ry R <3 5 g pore manitola
spripgy 079 5) gllawirigothel sivitoaal e@7MY edtgte GbolDIR §P6H 205, 23@%nd, the

and i.s hel %71 n the armed position ,bfy t he activation '
Totaf{ag RAYAL SN 2798 seply Soss patreat aprsli manifpldy275p1againgh éie patient’s skin
C V ! . .
27SK100 B TREA AT TR0 B LS PR B9ty doin o
the sdfeting pive apinsetvepes afluRlZcommusicdtion patibigctatert the r@iemelir 2760 and

o T CRIR 08 i e e
intod#SBatient’ Gkin 87 SR8 Bherss SKIve 8 4nibet %Q ﬁg%ts ﬂfﬁgﬁ?%g&fle 186, such

t ube of the pivot arm 2770 noves up,
as thepsimplegpush of b depizg button oty havimd, arelpadditichzlY prodbdes théreansfer of

AV negedl e 2780 netrates the far side of the
the ﬁ%&%ﬁﬁﬁ’g?’}j © TPHECT NG WP 8 e ased from the reservoir
2760 and passes through the valving needl e 2780, down
' [0304¢ Thebienpddventvat pinbedinRhfRhO®AGn Fiek. P08 arde10 AEMIELRe pivot arm

needl es 2753 of the manifold 2750 into the patient.
277%ner dehsg Whieh elpdgspe amipbsr of einjestien wepdlep 2863 jat a substantially
' i nt._hef ANME .1 i .

penfFEREAELER0 BlnsOTE BRL sl G y0Ly 20 BRAITE 1} Pomposic
direttiver grths ethef emt.iThe thiee biihg pevot das A770ds apodmse pol®3083 between
i Thi s i nproved ac\gli vaﬂtéi,on enbodi pent of the present

e f EREY Bt 2lows dhenitusing agedles AheP inrieneries mapvieswenk aepessary to
pendthiDE iradnt RS 2781, HidCall P2 APUE Hhd 9 nedfLlies7381d penetrate

as such, is
the septum assembly 2740 leading into the reservoir 2760. The pivoting action is powered

by one or more springs 2795 and is held in the armed position by the activation mechanism
2790.

[0305] As shown in Fig. 110, when the activation mechanism 2790 is activated, the
spring 2795 starts to rotate the tube of the pivot arm 2770 about the pivot point 2775. As
the tube of the pivot arm 2770 pivots, the end of the tube with the infuser needle manifold
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easier to assenble. For exanple, in conventional

devi ces the infusion needles and the val ving needl e
wouves/mpegnpendi cul ar to each ot her and are typi eariug2004/026111

connected by a tube. This inprovenent enbodi nent

repl aces the three cormonly found noving parts of the

[

273 B FeRryh PRARIER SRS IRO, ttflont S irof; PHPGRer and of
thertobé nf t]rpapwotcams Q%TO npves up, pushifigetheonlving aasdle i2GBOl through the

seppp 8746 SBUHE 1BV Menabdf s pengtirpsdhe BREidep!fiy sephim 3740, the
dru S RIML&I fbslithe RAE0ir2980 2hd b &sxse&m@@]ﬂttﬂ@bavvﬁgmwe 2780, down

activation enbodi mrent shown In Fi hr ough
thettiee aféhé EE’O’C%ml UE® md@mmerlaﬁtsmnsle@dles 8p¥ of thg nﬁambkhNSO into

ts forc on a fl and drive

the i BRIg s S Al by, Boced Brechis bl 1 drcskintietat some point
beftheg dr kO tHFRGAR! fiha)] ht RAPATon MEcKBAIEE 2780 W pRfed, ouseiﬁg %8 of the

the needles into the skin. Potenti al energy of the
preprygiAetion teelsiiqnss desstibgd eleaviedoes not di ssi pate over

time, and the magnets can be separated sufficiently to

V .

(0466 28 Pt dvof Bk Pbh Xy 8L fy AEURI et B8y RS b Wihler device
and hrehudby arrediiced mgmbiee ep parlh eclamgniot ccﬁﬁbxa[calhl devicdssargingsesuch, is

and t he stre gth of the magnets n djusted in
casti to fgRRle B PYATIRIS ReCarERiANeL ﬁpﬂf@ﬁsam MRS §fllgsnand the
Valg’-lgg d:féE&l% %n&%cﬁérﬁﬁﬂhcquﬁvﬂocécﬂ'o%r %d R g tymcatllge o‘iilﬁéfét&f" by a tube.

18 has an upper housi ng 180 [ owner ing 18
Thig 1friplrcmenmé cmuoctmmnbl rapdaes Vi ﬂaraesacsnmanm foindd pnam’{mg parts of the

o e RS B HRE e S Y s

pie¥d, ayith BAY hORN@! pasi H@»ﬂs?é’tmg%@rhsémglé r&nﬁﬁﬁcﬁﬁ%g%& Qotfaﬁﬁg? Bfece 2770.
of the magnet i c upper and | ower housi ngs

The §ecblertebipacvhivk cgn be baidig asssydihids rffpdﬁccéswtm@ eas1er to assemble
ngl%%)% ents fromthe reservoir 1815 via the fluid path
and into a patient via needl el822. In the
cross-sectional device view of Fig. 112, the repellent

[030QTE &s yetfanathbt imfroastlaciatog efbodigienbsivwisedrige Mornk®ugh 115,
the contents from.a reseryoir_ positioned above the
the disyisq san Hesythe plractipg ovfepsling faiess pPhmpeRets 1o apply a force on a fluid

andCHEA ARG gﬁ% frdid e;%xt}? ETembBdndrts PAS hfslig%gﬁjs(elﬂﬁfi’;{ﬁlg?etmally

pi ston 1835 engag an upper nmagnet
appéy(ﬁm:tbﬁzp répied go drite ﬁmlr&edﬂbshﬂo trdkan Btadiat eheakpof the magnets

. .The_.u net en ctlvated is repelled b

insilig e (0E NI L0850 | TS, en e, i pascls ) e separated

suffdieM$y fFbdase meﬁoit?ra&ﬁ}eof@rce 6P L& GthEP Snd HRbOTHrdB3xerted on the
into the contents of the chanber 1830. The contents

POlml‘ fh@t eadainh thsoy hhqcbsom@nclng ct®p0 ”J(hmn@gnet aepapagion distance and

thef e\{rzlialgl\éeets AR bé g %gtle ?ndstraeggt\flet% {] mlzeqche mec na{nfls% d
188 ‘T‘

[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 fold can be constructed of a material with a | ow
resi stance to novenent when driven by the manifold
wepnisrngs7860, such as pol ypropyl ene or pol yet hpCems2004/026111
[0310] In yet another activation inprovenent
enbodi nent shown in a device crosssectional viewin
1825' On thd 3roskREctbaYl E&iddGleWISSTRN 1YPPGE rgé}#ﬁhﬂﬂaré&(séf a $irst and
'ower housing 1870, a fluid reservoir
sec@idearagﬁﬁuaré Wénﬁbefoyce thef contentpaidm 12886)56r\@ml pesitiogrdeabove the
o %é{ ¥ magnet 1882 and 1884, respectively. The
NERETBEE ST 1882 or 1884 can be replaced with a steel
pl ate (not shown) which would al so achi eve the

[0309]r A6 shewn 1OFRe 1 1Bt IERdovWRaThae thmabad 8BDiis Positivied above a
a button or _simlar neans), the attractlve forces of

pistond 83 gegagsh ¥ hGwePPengHens B8 Linines @awle, dpvinggriitpole above

oS LR PP QRGPS LGSR, SEPREILEN] g s

184p 6(iﬂd l&ﬁli eXIan:]pla, Ineary o 3Gile aboveedmiden Nin[fooéaﬂbeifaW) efa)trcmg the piston
nee necnani corporatin an nu er o

1837dBi0dfP SARICHS ﬂ%ﬂﬂn’é’gb&@o c B Benteate are 9recdhraugh an opening

1856%&%&% H&t}éfe*d' Va@&édoék %@nﬁ&?&ﬁ&v@ ) bfld fo JiRAARI 9855, The

d space. [0311] In yet another activation
maquld oue be pensgntiod ofre matsied writh mldvhessptance semamement when driven

ost - si.de w_FEi 114 nd 115 devi ce
oy BR G SrngHbE P e R RS nct udes
nunber of needl es 1894, and a magnetic | ower housing

[O3U21h v ﬁﬁ)tl@er%ﬂbﬁ[onof ?Be&hélﬁselﬁMméﬁtOHHb)wn in a device cross-
concentric wth the needl es 1894 and each havi ng

sectipnaaiedy insffe ild3.cthe dleelcalln@uﬂ@aehum droasing 91365,oa ,baefe housing
187\;@\;%2 i % ee(l)l} tﬂ?ﬂ"@%n %Ieaﬁhm]dﬁ ng %ﬁ Iga\% li’?%dé %.Bh af %gper and

lowai triagadti 1382 faﬁcﬂ Qe84f eqspebmbly the naxghetvﬁ’t 1@82 Wei118§4 @an be replaced
mechani sm 1896 pl aceabl e .via a push button

witly . SoeH BIBle A HelSh L B (PSS Gede GHTEaMn, A required.

r 0
W e A O e Duito el Sflal Stane)CHTABRRL &R & e upper and
lowbnnmgmgs 18&22amhd1884jtom rhdpnepand plate, skmmgstmgéﬁelefot%&hasontents

shown in Fi 115, ev] e eac
fromh R Feseopro7Aria e Nttt A G i & TR Aedle 1881. A

cenfé?‘ﬂré‘@pat@ﬂ?ﬁee@%&é}ﬁﬁﬁ% 9160@0%%{; aﬁ{z‘ ﬁuﬁﬂ%&x‘ ¥Bh6chanishR described
user typically | eaves the déevice in position, or

aboveyran e usebtodksel the ne¢dies s&ftedyyimgi agtivasfont andgesudisdn aheimimum of
dea enoves and di scards the device with no danage to the
ﬁ Iylng ti ssue. However, upon intentional or
accidental renoval, one or nore safety features can
[034ex]! By yarsarbaises rctieationningroaédént d@tdimeel mwmolnstﬁee;bxe-use and
t he exposed_needl es resultlng fromactivation. [0313]

postugsends wew Bighdddiapd 1d a5 beyletips dnghdes armesneeeslpp@kiwsmg 1890
that 'RcRid8Y L WML r FRYAIES 1%94 bfd 2 magnetic lower housing 1892 having a

number of openings (not shown) concentric with the needles 1894 and each having a

diameter sufficient to allow each needle 1894 to pass. Once again, the magnet of 1890 or
1892 can be replaced with a steel plate which would also achieve the attraction force
required. When activated using a mechanism 1896 (i.e., displaceable via a push button or

similar means), the attractive forces of the upper and lower magnets 1890 and 1892, or
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self-protected in case of accidental renoval or if the

user "forgets" that there is a safety step. Since a
woypisoag7osse for this device is for providi ng RAOWAIS2004/026111

grow h hornone, which is usually given in the evening,

it can be expected that users such as children that

Rhnd PRl eNte theREIRE Y B4 I oGRS hﬁg@'ﬁwm@hh

fna%l%oughﬁt he delivery 1|%n t%lis cc):ase I|’es nlly expect e%ustﬁ-}gef‘s% and
intot thi patiend skinlsarfack0l 896 e tlesyn if Fighkl devi ce falls of f

during this tine, wthout a passive system the

dles .could.re-sti.ck the user. or caregiver.. Th . :
(O RS AETREST 085 B o 1 e F0r e T i Fgetylise dovice
Ond¥ pdsitfonbden a pasHidvRtisatEtNe 8368 titallyd3dal (W ddvice in position, or
. respect to safety systens there are typically three _
wegpt i thndevige, forrsemedstipd af times andrtben ramoven anthdiserdsthe device with
ice opk | IS 10 .shig t he needl es

no defadl ¥ i undBuRRE Uik Mo R el s 10 Ry B ecleRl) Sipga. ome
or meadkefsty featurssayart deplopravasstsbeded brater cdetailAbbldou@hshield the

versi ons of each can be constructed, no substantially
expQsediicedlsp rosBiiing frogpastvatigk st s to destroy the needl es

that does not substantially risk breaking a needle and
[O3GYR Hhetdle pia6ive bOrRREHRSE Tt dSifable. THRLBORs ¢ ice to be

as ‘actrtve systens, expl ore a manual shi el ding and/ or
selfdwetecigd tin @ase of aqeidentl remdwdoe ibfthesmbet fprgatdt thaethew tsha safety

ap.addi tional button,.push. sim/j.ar, action. o
sterf R P faCese 51 PR Ao isdir BieVidiBhbitfem BBveh bopone, which i
usuflEERBA ih EERIhRI & @n Bt éx;;),e@cgd gk Quers s VEil1dP¥h fhat wear the

detail ed description of active enbodinents of the .
deviseanan actupiie fiepofen] ogasishfever dhaugh thaalgliesty dntthisrcase is only

y de I d s 1l ng.i re-use of. the .
exp5E4 SR 1AL fo Bhipfts Bl LB Tl OF diBButhig Wi, without o
pasgiee 8y sterp athe tngedeCctuand sevstiokithb @is@t @Vdagkedvern diRCdoluidhed to either

. automatijcally upon renpval of the device fromthe skin
limig ther agbixitiey fulingisieo Qiclyde a pyssivecia ity sYi®bodi nent s can

be provided in a nunber of versions,including a
03" u " i . . - . .
103 198018 1 B Sy (PSS NPl BE& g 4,y opion i
to retotchthegeedEedite thadeticd. d At sepends aptadnyis (tachieldethemeedles to remove

assive)..[0316] .Still other i oved safety nechani .
300%_%6%4' Flhicd pheh i %%&e%ayo eil}?gﬁl%aén SpV'Ph el gt nocdlestick.
AlRIugA VeRfors NSHRTAR BRI dnk@hctE® GltARIbaMRLMY PiaBRImethod or device

wi thout a "ratchet" style |ock feature (passive),

existwtioudestrey the neeies Sabdise dobsubglaniéal lytiskrbrealans ¥ eesie and exposing
e BREA FBERRRDRD s 5hi Bl o e SShe R b g piecing
and/of WRSWESISE, Hahbimel rélpas Vr\sefety SafureOwah SinSdddflions] Biticdthush or
. heedle retraction "sled" (passive or active), torsion

simigyrackigny o dqtaijed: descrintion) cfpasnive gpbadingrty of Hiariyesent inyention are
outlgl{éﬁg%e?ox»f fokﬂgﬁ?g(g byoef p&gﬁe(ﬁg&gﬁbt\@} éf g&ﬁ}g\éﬁlzogﬂglgnts of the present

ng nee OW nNg use" s

invention.

[0815] 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
wofhodshespsesent i nvention, or nouse-trap saf et pCTiUS2004/026111

shown in Figs. 37 through 41. In this safety device

enbodi nment in a ready, or biased state, a sleeve which

o g )

el 8 SR 0 RPELS Bl SnSRLERN Rl ey i
or pAkeve)t el awiitog nesdlﬁemmmbbﬂ fype mafetyqasthieroriphssiadr i ng

deflects to its unbiased state, and extracts and

1081 §lfianke iy S Py e et B0 hesaTy iRt Bileay include
sprizgaoiled, pRdtifg waaﬁzeiss@f&&ﬂerdﬁw&ﬁlsﬁﬁ% iafd RlithouBd “rdichet” style

gush-button deV|ce 700 i s shown wherein the activation
locly nigaterre (paseivey ofanpdle flge \ippe sma:ppa@ c«mgluedhé@lwn ntrapsverse barrier

me(%}aggllgwéég? glg Cotélg %ﬁ{l glé gﬁp slﬁ m%e(;)%,p 1ve(3 d s;?r?n%v foaded 1ift

conpaitting-tb ithe@svereclodrier @fas31vﬁ)y§;ﬁfngsa(s§f[s%ﬂl t1ba¢d héedle retraction “sled”
activated using a side push button and including t

t he
(PagsYeSPT FGHYELVEI0BPERG @ #@o@? mepleoputt (Rassprepshinged flat shield with
| 3 e f
and Wtﬁlﬂ%ﬂutgctﬁ%ers]{vg 8@%51{[‘5 aﬂ@vﬂ ﬁm i%ég:eld% Sg)Ylg%gée%aﬁt rgactwe or
pasﬁ?é)) and atntssabld Ieastpmxgr(aGt% orpasrkb@b. latch 791, and a
door pivot point 792. A flat spring 793 and a shield

10371 Rb i BReas, S R RS i 86 ekl bt gpouse-rap
saféthcis RUEWA RN THE. opeRBugh 4 €38 thid @@fe?ﬁhé&@cJ&Qbodihﬁh@ﬂg@feady, or
the spring re ention di sk or pin 7 renoves a

bla@dmﬁmta plestsewhichds 1@thmh}o 2 sprng Fiee.pasafeit sprieghi|ie retracted and

pr0 i 84 LGRS AL B8 S bRAT oI o e

spﬂngtd%ﬂe&Qﬂo it ONWINRH stads ahlexEed 88l pSitRelo &S yedvy about the needles
positioned against a_users skin, no novenent of the

in sgefpp way@s feengasoipsehicid thgneees.aspect of this
enbodi nent of the present invention is that in this

(018 i 1 sSalBiple fus Gz g %31@?? dleﬁc?lsﬁ&%tlﬁ‘% ¢ S§ALL p0h-button

t1on towar an un e., the“stdte
devidedii0 i shdwmgwher8h thh B.Gili]\glltloﬁ apd efdngzingarfshaddviesxie ntdomplished in

1s, countered the surface n, whi ¢ch the device |s
a Sl&gké&ﬁé‘df%{l?tlﬁgeﬁ ROCEss %ﬁa%ﬁcr{lf}qa aBAYS- d18-)3 72 FOSH éectlonal view of

an &G ﬁ@cch@ﬂ“{g itjectdt bAmitydot sys_{éi‘ﬁ ek 9¢ Sotivhle® BHoe! ¥ide push button
spring 793 is Known to be working in a manner

anddocindiog rblnfoﬁut: e vedsadety enbodignent efithe preged invension.
pati ent and keepi ng them enbedded for a desired anmpunt

[0@9{42;[‘ 1c? L 3¢ {3 ?ﬁ dnc ceﬁ % r}dussfh%u 2%(? %pyupfggli l%(?u%ing 705, a lower

housRI 176¢a Slih"usél@raﬁ Ql%of P96 & ddor ¢d’tclﬁfil911 r28d afdodn ﬂoi&ixﬂt point 792. A flat
shi el ding of the needl es 760 when the device is

spring vy ¢d frbisld H@4 s alsgprgvided anthaprer Jeaslyt howanttag. 38. As the
pusil htJu‘ftoﬁ 9535 Ss g@she& rt’hQ ?ﬁox%ﬁ"@:ﬁf: 6 AL vLft6n ?g@ %g%r{geﬁtl?a Bﬁé@alve 750,

I nv the 1 nc u3|on
dls]bég&i&he sprivecretemition dlSk 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. [032 ] The nouse-trap door 790
acts to trap the safety spring 793 in such a way as to
woedusmasthe anmount of feree actually transm ttedCcrastdoe/o26111
skin surface by the safety spring 793. The trap door
790 uses principles of |everage (such as those found
03 ) . . o
03205 OFETI CPURE skioblbe PUPHSEA RRIALIE Mt i e, 0
safernggringWiEhistine chostant/dge o exatice thvoardy ant ebissefiestaje (i.c., the state

sSpri 793, ,the . safety.spri 793 .puts pressure at a
snof P faf o OGS BOE TH SRR S eBFERLES B shrace wpon
whieh €Rtedid8 1B 8ladhied (B CBle kKA R AiRBe) ahd ALadhBdve usMdite Rttach it.
reduces the force of the safety spring 793 by a _
Thaveffors, ghe saifety Spring79hisi loovm tofhe viisingris @ ames epunterproductive to
sure .of the saf t he

e RO B 9 o O BB A9 o o

timed THis fdreh@Eesreni$ Hecsdaiptt the Aumetiohd)idy af theahedhafie®, sifice it is this
t he safetg%ﬁprin 793 rather than its full force
127G

exeftgd spring\% oh casyres pwbire ghiclding phéhespgedles 760 when the
r.
G A MRIFl AEY 0 TORLID B BR RN s Ppct o
the ietnbotlimdny oflihp lppssent iavattmnads thehindmsiomof~ vt st. codRl hdst mtidgscribed as
41. The i ni tg'bal force of the safety spring 793 on the
2 MQP¥raEPATI7Pi ght due to the mechani cal advantage of
the door 790 being hinged at 792. However, as the door

[o The WABELAP AoBF YOO Sctd V& Yrah HINABS heMb @3 thRBch a way as to
nmechani cal advantage is proportionately reduced. The

redgesfthe gmopntiaddorze 3cimplly trazsmitied odhe skin sedadedryahe safgiptspring 793.

t hat the [l strength of the fety. spri 793 1.8
i {18 ab@rid otss s ne ener s SR Y AR 08 B a flpmon mouse
trap)b prRteh YneRaNiB4 ad9antsdd GMBE BodrS7I0eS RS HRY 34fdt) sPiSdIVSS. Thus,
that any | ocki ng nechanism such as a first detent

whepsthg sloph 620 @ﬁ@lﬁgﬁsi oyer thp salslf ripes IB3. the sefcbepeing 943 pHig pressure

st HRISEEANE HOL SF o TROP Tod Bl T B Do §8RuRE) SRARISRom the door
hinge 29 pwhich reduces tist farceeofahe tdfetydptieg 793rbansmultipliehef the ratio of
end, when the safety spring 793 is fullydepl oyed,. the
the gtingg beerstdhs BresHTe [POB 0F fficetatfith _ﬁW%%% éﬁff e Hipge 792 of the
dod290! méiiﬁfx &RE, (HEABA sWifhde WO thBEEY dnly ?tﬁraéﬁtgﬁ Qf‘tg]e AB@lal force of
subsequent |y prevent access or reuse of the needles
the 2@ty paid2 3P3 Tatberdbaondfullnpreeved saf ety nmechani sm
enbodi nent, or needle lift-and-cover, is shown in Fig.

d n.incorporate at.i s, .co nly known,as a .
10322}, HHepdRE axGESiHRRR e MR ng SRR ot PSR T door 790 is
urgbdl ghivhy 86l thedbvice by @e @w&hg s%—iri?TM iffrevdls aCtOR@ deploged state
text entitled |Ingenious Mechani sns for Designers
as shpwanis Figsab8 preagn 41. pganitigh forecef the sefolrprias 1P3 wndhefoor 790

o L e bOFRRAE BRI Bl 708 SO R g o

the Sqoiok MY0! ieaggel andPivokd aay Tiaem cthanievik85 Zhehakclianidah advantage is

1954
proportionately reduced. The safety spring 793 will, as a result, accelerate such that the full

strength of the safety spring 793 is realized at or near the end of its length of travel. This
safety spring 793 strength is necessary to ensure that any locking mechanism, such as a
first detent means (not shown) on the safety spring sleeve 794 and any second detent
means (not shown), can be engaged and locked using the safety spring 793 force to

overcome the resistance of the detent means. In the end, when the safety spring 793 is fully
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in communication with the mani fold 1956 such that as

the crank 1952 rotates, the manifold 1956 is driven
wdawswasawst o enbed the needl es (not shown). Thectmamo4/026111

1952 is stopped in rotation coincident with a point

representing the full enbedded depth of the needles to

: Lt I

depflyellint By 404 BN BEShIERE B P FPHUR (of Hefclifmeans will
not fperrhin eatrantior, fod subkeqently aveienitteeesssar dguse héthemendled PER

is "released" and allowed to continue rotation which,

(05 dheartond iheyPL SHEN mEa DrssathiiRegy oY 1o hapover i
sho'i)v‘i’l ift I@é‘fIQ6@9§ ichih ﬁﬁorﬂo@ﬁg Hhat's c%ﬁﬁﬂ\é’hly Hn(ﬁk/ﬂ as & k6otchi-H6ke 1950 or

tlng i s achi eved USI&% a scotch- 0 e nmechani sm
a whnk:hnd slotiedy axpesi hoad’h Addtipeal idstails @éwcphsa meathgdpig disclosed in a

xSty R B S5 GO R3S s, e v

con@é?ﬁ?sl bf YRichCare idsolsrdic@N@keis B/ rofrdis.2 Ih&hi@rdi’l\ibdﬂﬁdeﬂbl tHe needle
pin or cam arm 1954 having a camdriven throu

ma@rfqiﬂtlééﬁ ifeatuplsH vitherrBrzinglosded aagnk hB2sppe ﬁ’@’nkg@gz has a pin 1954
<] t
i TR R QLR SRR S LSRR AR SRy maniol

1958 is dribw ddsnardttb embed ah/eaheedfes (et shovm)l 954 .cratkelD52 is stopped in
renoved, the arm 1954 is free ot avel d.in dai

rotagign Gt & PORTSPERRRE s Si SEDsaded gepl ol g necdles 1o

alldW?‘l‘f@ﬂﬁirdatB AN HeIReRC Ry kﬁﬂ&@ﬁo@fﬂéoﬁvf%nﬁ&noﬁle Jisers skin which

ty nmechanism are passive systens, which require no

alloarckdla s]ughn ahrtlsarepanfm}d f1H%6 trees] dowmnmandiéhe craaknldéd|igSreleased” and

saf e, si.ve te sone, e to .
Sl eGperotER® BRI MBI GRoq e a it prRGBIc e sSaigh-voke, will
withf@w RS heid REAIFIE 1086 Bhokeou ¥EiR¥RINADQ shitgsRitionat

sense proximty to the skin surface and when renoved

fromthe skin surface, deploy the safety nmechani sm
[0324F Assdawinnig” Flgf liﬁethg Kiffing perhieved iR @t scotch-yoke mechanism

N cﬁllsa ter|1 ag?c?lv?[h oye leqj?%ﬁﬁ)n §%a%ne%f§§1§2\f§1 Cli;‘}% TURIIS position

() adamb@tanﬁmmvla&e lpbmioﬁ Qb)vardtd pospapesition @R &t gorsimml gmsng 1952
reduci ng the forces of t he safety nechanis

is nreatﬂp@ sathohpine Ry ﬁmb)l phbayig gt AnyRy @é@tgnﬁw yloftggymanifold
me}ﬁ%lenu? 56.1 f%l Ch%@ﬁgl E%"it @%{h i ffcel B ﬁhﬁ%@@& drives the

I nven i on t| ng e needl e or needl es
mahidcld 1066 irab therskirskirfaca{na rshmme)ywlhlalw elsb btovksl &ptley &dvel of the arm

19345 5WVHia "R 988, PR RCFOTATohanT T A ahel i S retracts he

mahﬁ@ﬁtw@@.e drive spring which acts to enbed a needle or
an array of needles into the skin of the user. The
drive spring, by design, is positioned in such a
[03&511 é"&letm@tsemapce@d wofoleyokn dypreertbedimcpts ot hgafsti Fechanism are

pas§1ﬁ/]e &gggws \gﬁc}tl requl Vémn& Qd(f: fiShal lteps Q}D ghell:lls%r to re%laelt El% needles safe.

Such passive systems must use some means to trigger the deployment of the safety

mechanism, and the most effective passive systems are those that sense proximity to the
skin surface and when removed from the skin surface, deploy the safety mechanism. This
“sensing” of the skin implies a direct relationship between the element that senses, and the

element that is deployed. The embodiments described above improves upon conventional
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conpl ete, a nechani smsuch as a ranp 1004 can be

provi ded and positioned to allow the user to engage
woOheosroasns 1004 with the mani fold 1000 or head ®€TmIS2004/026111

needl e or needle array, and by pushing the ranp 1004

toward the mani fold 1000 the needl es (not shown) can
pas%}geé %zﬁgﬂ?’e& %Hs 9? I;rcj\:/délt:fs g‘rjdlnﬁ S&Fno(%ftﬂsl gafgﬁ?ﬂ%@gﬁ’f reﬁﬁfed on the skin
by thk lueewed irhpers¢panply lowpodudsi on exerting force on the

mani fol d 1000 of the needles, then this [ifting of the

d s, done ain e force.of rive ring.,.
LV sifoamepiffor £ 2P e A SaSRL i
neclRt 5@9&:&9& pedoRutesitHe sk %ﬁ@ﬁ""fhéﬂzaﬁéxfégbéerpaéplﬁi?éd uses a ramp

needl e mani fold 1000 having a subStantially round pin

medipoBIess Bawinry FﬂgSoM”bﬁg@sgh B iAgawtecharoyef the guie gor includes
anlncllneofar nth

ot 1 e P S o5 i bF Bty S tlpgno e sian

of th®Q¢er] Bhs@buty Deink NI RIposRioved id such@ thiimeraiat ftebsl drive the
1000 by slots 1012 secured by an adhesive skin sensin

neeglgs fnte fie fapdartha gpbodimeat Wfﬂ@ Higstivbasd 118, avhepdbeniusion is
confl £ SLALEN0 50 LSRR GmpAEH o atow e

useﬁtdh&gageethp wdthp O0G4 w&h‘mlm* mafifAdi180@ ut head cfohvamwerdit @rwieedle array,
of t deyi ce as i tuck to the n su not

ands%mﬁ;l a/%s.ﬁal%ln.lgo% st tﬁ% Fendplg: @@dh% nS?‘{l @g& glm.m can be

ram\%é@ gelne #8864 vhEeMut be Y |si(1n06’ft {HEBRRE I Tf ]tﬁg erﬁf@ dslphlﬁg (not shown)

I's driven against the pins
howmrnr,ﬁmld;bvmi]@ stay mlpomon exéitigg fares onTlirﬁ mamlfcmtlsl 0p0ef the needles,

tho B ok ot i e s P cvinstane et S0ft hudiiingy 1 s
cover ed |nternally by the wedge 1004. [0328] In this

[032odis NedBivn inhEigWetite ad@048, 8rpasdiv€hélractisn avdlak dBeign is shown
part and is positioned bet ween an activation button

havingog pshesiiicedismaolérd AP9 drving gosibsianggiy ryndans 1062 extendmg
{
o oA IRGH PE UEER: MEERIBERE o 1A 004 05 kbR s aiven

towhat theheardfold e0@Nbeaispring A068. Ths vepgn 1®0ne1smamre@ ﬁ@ﬁdprematurely
travel for retraction. The wedge 1004 is

h
hftltﬁéletég Wi&ﬁow be/hﬁofékw\lzs%q%ﬁeﬁgbsb@m &délﬁﬁlv?réh’é‘eFePé’@S pull-out
me1£P %@qen §ROSHAY &ggéﬁlmg Hfaﬁ %nﬂaﬁbﬂ d%c@ as described
sl 1 da sho

e button conpon int
abomet Afees ui€) tde dévichs rpnnlokfe(bfrbmmhmskm drndOtGe aﬂﬁ)@%] pul‘heut member

ooz ot daunSeftySt o die Aot ioauh o frekin Sufacd ot shown),
Whek ithis 8Bk n@le F%wté 1014 o%?& 1869 GrCRIRSRE AbnAd pull-out member
si mul t aneousl y npresses the spring 1008 to its ful

100¢i g the wrdgst 1004h@dlsk¢maméthngmmﬂ 002011? theweaniéeld 1100@ as shown in

rign LAY 2 105 rbifiol €10 FBt 2 8RE0 e ek ol e tsfino the

devidei and thépdedleaspemiak if Earddiatesdally biyliBe ddhgsiood. on the

| 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
waawsingies spring | oad. The wedge 1004 noves f ecwaiseno4/026111
lifting the manifold 1000, retracting the needl es and
covering the access hole. [0330] In this enbodi nent,
1004. Ip[?l%%kinsseﬁsﬁgﬁﬁﬁ -hehREHRr 16GHR heWb§ R sB@dbldButton component (not
control e spring 1008 that drives the wedge 1004
shovbroseﬁlef&mdwtdss|101‘éﬂibt%n@gll ophmendei 146 drive spring
(not shown) disposed above and pressing down on the

if,pl d,1000 is increas ' .
o3 g8 Bt i ioprie e mh o S s bl e he sice
notcHéd YEIL YL eesidfBehsinkhpidll-6@nmbbey 0GP s8mpbicnt and ermultaneously
strongly biased wedge spring 1008, however this
compesgeesi tholsyring 468 40 tk o ligdaceaal. Hae slgnsprssg pyiout member
100@%8 ! el%ug%c e t L9 ﬁ]%yres E%I’ v\ﬁf tﬁ% ng.g. 11?8151&)@ HBHOR rglfea§ea%nd seats

i's’s e concept of
the AdtiRs @rﬂﬂﬁcbkm?ﬂil ohﬁellnuvkﬂfrcﬂn tteenkirothd atiedvaod the large surface area

carriage 1005 thatmﬁre I hed forvva %Eel g[et her d
of thershit SRENBPRVOUSHE ST R s AR, Egarge wedee
00Rifi 186w ¥ iR dedB90 008 MOVR! fwid Nifting th
10@%hgﬁggr§|g§%-?%%P%pﬁﬂglagg e 10e4§|n this case, is Hne e
maniferill G00, telmantngqhamad:cﬁesta‘md cnmmlfgilhd ad@89hdleom t he
carriage 1005 upon safety rel ease by pushing the
|fo d free.of d tents 007 Thus_t he V.
103D b e Tt > Rt 40 G onfih ¢ B ihgbiiea. The

spnﬁ% TB0S 18t edrtved tRdaledss 100£ 16RW fortdeRein Cbﬁfiindsafl"he aMHfold drive
332] Yet another version of an inprqved desig
spring (106 S{!Fs\@n)t e)qsml gbaie andyessingf dovpeopdigaanidld 1060 wélﬁreasmg

in fqrgggg {th% %‘ori res %gsnlycﬁle 1Vhlﬁt he Q{a‘ﬂ iCRhRYLy BE dh'v&?w%@ge 1004.

| 'ed can no on er exXert a no
This| @a&ﬂb@rbvfehﬁrﬂﬁimﬂwh d/eii}E)@@oﬁglylb’l@eﬂeWe@Bt bpring BoAS) tefwever this
t hese versions al so have a benefi% in that the
negatiely mmpcEoboiosegreqpiredse rress the ph dHHoreused. [0333]
In the enbodi nents of Figs. 117, 118 and 119, the

[03§|1it] ol frd. 2&}1%%13{/%%&% RO TR R EhYo kAR 1§ shbRn e &l egg The

mat er 1 I's constructed of nolded parts wi
coneephi afhitiésg embodiment riecigdds anamfsdd 1960 mdphycaﬂ‘mgyelﬁ)(bi that are

kin surface n ction.or e SRY
st dorond gt bt B 55, Pl ol S e B camiage
1005 raﬁx%&egsa'aha i inaﬁlf@laq 0008k ¢4 1Pk ith thel @PBadeS1 0TS NI THRI Watge 1004
over |ife. The enbodi nent does require a force

in tnualcmcs used o thnatsenamte &wpaqui@ 1890 freg thocarrisgedPe% yean safety
e d ski
it BB By e AF gREEI 8P, 158, 8, RS of e

marBfie 86 8Bt Aedhib BB ofvéﬂcﬁinle 04k theyrddenin bxermdcagainst the now independent
Additionally, three parts are included, contributing

carriaged§9&nbl y conpl exity and the need for a |ong throw
to work (i.e., increased device size). Also, as with

[03‘§f1t 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
wonaelswdegwsi n this enbodi ment of the present i npPemuiSe4/026111

includes a ranp profile which is shall ow enough to

overcone both the friction on the ranp (i.e., friction
deglt%gt g%ﬁeng% Rad h@@@na%pilﬁm?cel%ﬂlevykm @uﬂfdc@tdu'ﬂ]ﬁg MRRthd 6 affect
and the force of the drive spring (i. force

adhesiv ptgsqnhe aprdld heddde 21690 'Hm/mvdlegsa)fe hgjdt m&malbeaﬁq@ usg and the

o T SR Ol GRS BBy A batnce
sucht ﬂia?tl@'"@@ﬁhd"fﬁg@pﬂr% 1008 désfréked fhe diivaRphia ktha @fﬂntafdﬁeswn area
ranp to affect the manifold spring, such as to "knock

is reghtrodiiol elsaspie safershiald. Basrekre, JpokintBcsiemeY ek tiction can be
of Cfl?ggegg S-miﬁ onn?loslt}]gg ar? ; O%ﬂﬁlga%c{é %&Hﬂsb%%ia% qg L S%E{e%)w )compleX1ty
and gké ﬁeedJﬂIr 4 ngl thovdl s iw@ﬂg@ &, hacasededesiivel sige)( nAlso, as with most
shown) fromits engagenent with the needl e manifold
compagreed PRRS TRChARISAE SHEN SINEIZE 61k RS §IDISHE &YCIEP t he dri ve
spring and maki ng the corresponding lifting of the
' DlinAudedr ih@ls 88B6dEmeRf of Mies t inventi
[osﬁ%dﬁérmle?rtle quggc %S|(£ég 1of sst ruct urees \(I)VI‘]I chp{/?ns)%nl énven on
inclpdeswi impepro filenshieh sseshblow iepouginte rovgmemﬁ;é@dl the fyipiéon on the ramp

. they. have been sycces fuII ut of

o PigRBR TSRS HG 00 e 0t nbBhile P B o e force

of B8®kive %?ﬁﬁg hi.&.h@drcé Q@g{ng Winﬁﬁlf&ﬁemo@' ddveaiaies v¢1ﬁhout being so
ensur e nbe properly into the skin of the user.

shalftwe sleat e dheow e ot treadatianofithe Gridoris adyersskleng Anpoted above, a
rar}G* S8 r hlCerfiBodi B dnd DL 3P tﬁe“ﬂrllr{s}aglﬁé{/ogﬁég Farn$QWarect the

manifi1€ Bpréxy kekhodshe rwhedk the ﬂﬂvamhﬂgr &faiks wiréh’t dbeve dedhasifold 1000.
Thi s enbodi mrent of the B’lr esent invention therefor %

Thip ewhpdissnt eploys sirpriuren Moh shamdieserspryita ot guly Lift the needles out

r .

of (3£ BTFAIE 4RI Elee thOAIY el Ror BT Her) 4o Elgageiaf with the

neebreqhﬁﬁfdh@edd)@sthﬁ@alhrdlﬂaﬁng} &renﬂbrde éxerted dydhy idrive spug and making
[0336] sStill anot er embodi.nent of the present

the porgesneRdgRe Sftng ot ?Beefigg &Yt ch- yoke type, includes a
mechanismfor lifting the needl e or needl es back out

[osésé]t Rensikinadetess thieombaNAback (88 paesh Uf btRtdes which would

| ot nmechani smas shown in Figs. 120, 121 and 122.
provide uhempmm hammmeathemﬁdlss whenjdsy @ﬂ%beemilgcessﬁﬂly lifted out of

e SERCELAER R i 16, By BB e, MR SpyEADER et

reqied kyRif ﬂazi’tﬁreﬁ Ettdléh@ure/’tﬁé)e embled E&f@feﬂy infetheséin o€y @ser. These
the device fromthe skin and the adhesive pulls a

needh:afqatur@e Koyouetugst extsed gigyend fthe ﬂ?ettﬁaau af dhg éévwerr?@d unless fully
n fo t d t
retrm% c'i l(.jlldI ﬁ (\il\lﬁfﬁ]cugt H1 %8(7& g:ltﬁ 9 stug g'\c'll'é{scvlgs Q%a\}'lélglg (‘:i’v%(‘i/h could

R 6ug € needl es pro ru e
othéﬂih&ses béde 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

70



[0337] As shown in Fig. 120, a passive retraction slot
design is shown having a slide 1015 having a pin
wexbwsrdsrg from opposite sides thereof to engageTas2004/026111
V-slot 1020 formed in a nenber 1022, and is driven
within the slot 1020 by a pair of springs 1025. The
beefNeploYe@ISRIFNA W k15t HiceRASEH ngmvﬁ iﬁ@igélfmﬂ, qglda%}i' 8. I the
as described above. As noted a ove, the user begins
pasgipe refracton eipt deregriel/thiscerblyodimentsifithe arasemrigyergioahthasiser begins

ifold or. a buttagn (na ho ubstanti a .
opdlu I B b B 00 Sy e B P A very, e
uses fbidves thkW2bica SroslMeRkinhnkitBe adikSive PABEa b1 UK £€of Bie path of
activated by a rel ease neans, such as a user push

the pipin glide. t Hee mpifeld ds thenpgetsacted: intaeths al¢viea dnd the/kolegrbegh which
f [ . ' 10 toward the skin surface as
theé%%dg%sﬁ%@%gé% g&’fg%b%?%éﬁ%l de 1015 travels to the
poi nt of maxi mum needl e insertion and is stopped from
[0F37]t Ae rshdwmin\ﬂ?igf 120gaepaskiye tréc’itﬁlc&'ls]h @llcﬁ gieﬁigﬁh s GR®¥n having a slide
own), Stoppe romrearward travel by the springs
10133%}3% gt @lgﬁg@&emcil%ﬁfom CRRGsite sideartherephine Fogage eh¥-slot 1020
forfhéd"BES nfinSHek Y9! & drlen Sk T
° is no | onger qi@%@’tr:%lr(li?lgct Wlnt lﬁ%uﬁéﬂes%?tn,l&t}ﬁgyél [ Hggf\ll%?ﬁ\gs 1023.

The entpwe sssethbioisndifposed withiman irfusibis dévice e dedopibedmbovent As noted
t he, upward .sl ope of slots 1020. The travel of .the .

abol iyt BsEE s BRFan 1Bt el witanh e i6h 4ighgmanifold or

a bidioaasedoRanadshntifiey 8 46 vddla tlé]enéﬁové Qﬁ%ﬁnﬁ&ﬁsg to compress the

retracts the needles back into the device and covers
spripgel §¥) as, shewnpn &gl 2O0e fdicoshndevitreismetivated by [2081884e means, such

Thi ' [ OVi compl.et e. cover.ing of. n .
o {4, oREPBFIE i, 554 920 BLELEL SN S B0 Sy 928 g
slidsti0ehgivad théegkin kintfidecasf @ided HyssleRAIO2ed The s1ibe 163 Bavels to the
durjng .injection and the nechani sm does not affect

poi (M auaxigupt Becsic isgitionad|ie stopperd fioae firther slownwatdirgvel by the

. 1 r . t
Skn{(;ﬁéarc F Cgrsg%é%ss v ﬁjg‘]iija if]éeéda?‘g%?k&%%f b% Eﬁeuglggl%g P%Sﬁsaglg--sttvpped
frors thartlees foraraed trevplibyehe Pamgedtpratrgsidiissof tHOwWR®ET(020S KiVRen the device

. adhesian is required to release the safety, therefore
is 10 JRPER 1B KCOBICh NGt {OF (SKith OB e B0 npushid P ieabs and travels

furthddbiv 28 #tb Yhe L&r%vat\m El&gé EPs(llé‘tQ gvﬁo.ﬁ%%lv'élfgf the L% 118%hen exerts

for a long thrc_)w 0 ., increase evice size
upwiagd foressemthe ndrgfold dispasiet! bemmdlt thesiije €85% thos plidwig) and retracts the

nec e D @R S e Seick A s BB i ol G s enHigpae Judieotine
device life and the rate of deploynent.[0339] Anot her

[0338)r Dhig embadieteyit proviadh 6B:apleRf covBen Db L5RAtes MAMERLEAR dnd can be
assive fully enclosed shield as descri bed bel ow.

a > ! > A : .
mol#@(ghaﬂ%vw highh#trengthst Vo listle forgs id anpliedl tay gceeskurc dyring injection

[ : | [, y di ment. of ket - e
st HSAR Bt Ml i SURRLIET BB HRLAP e sy
heldainternedlyl after usd)dudhi that he4nitdBndif IcEAEY tpryd dEOHERNAEIBNEL of “in

,Of a degyice |, iIIus,tratin% ) )
use” or “used” states, and requires no extra parts. However, skin adhesion is required to
release the safety, therefore low stick or high friction can present difficulties. Additionally,
as with the above embodiment, the need for a long throw to work (i.e., increased device
size) is present. Also, as with most compressed spring mechanisms, such springs can be

subject to creep, and there can be concerns about high forces held over the device life and

the rate of deployment.
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a view of the bucket-type safety shield feature after

activation. [0340] The rotating shield 1030 can be
woawsroasioby a prel oaded torsion spring 1032 andCraszion®26111

| oaded in an "up" rotated position until the push

button 1042 is pressed. The shield 1030 is then

r‘ r‘. .

O B PG P eatmerl i (h pRESH AN Goh 16 Tpassive fully
enclyfsed Keicldsay descghédbelgwi kst tA3eisadhespactive botiomdview of a device,

... surface .1045 of the.device. en the device is no : .

TR UGN e THORE & SRICHE YU RS S (A of an infusion

devilRWebSte hétiv-80R\RE 19§, 12811 & pbisp&otivh BBt vedw o9 3BviksS, MAstrating
| onger obstructed by the skin surface and rotates

a vighauthellggkdielype safetyshitld Eateakerfactvationcked into
pl ace, fully covering the patient needl es 1040 and

. _ C ok i ni . 034 h .

(06" 0L LR ICRIUE 1530 S b 8T by RidTohg ) 1R BRY Bt 1032 and

rematrds o dedninofe MigTorot&léd positien aviBthe pEbhcHitlod POAPEkEftessed. The
surface 1045 of the device. The user secures the

shigdé 108 1pHhanriglearadnand fise ttnaotaten dut iepsyprtad diompagiating to a full
dep%ﬂ@ﬁnﬁ?@s?&(ﬁfb;t fie .pgé(;sghc‘yxﬁ&ef r’gﬂ{‘ﬁ%&% PR aégfﬁét t‘;ng %glif/égia)é%%)ﬁeered surface

ust on “devi evi c
104shifeheddeb20 Whepthedievioe d&mb longlisagaimspihaaserdy/skin,tsheh as when the

dl 1Q40 _t th er fromseein r )
deviig FR e SR e L 1088 3926 Rerc apeptetsaged by ghe skin surface
andvs\fﬁbt?ahf@%%goﬁnl@_ofd%é%g_aﬁﬁ ¢StherB A 1P info ke ﬁlﬁf&'\f%ﬂﬁ%g% patient

a torsion spring 1032. As can be 'seen In Fig.
neeilleb 184G aitd prgveatipg negle stickanjuiriesy of t he opened | ower
housi ng of the device show ng the shield 1030

racted within devi,ce, e front .edge of, the. .
03 RS SEb i R 1A TS 10 e Pyt 8 Fesid Vilfin g opening
1035TaasSloh@r, adBesiey col8RE stffadd 48 itiecedevideu STHRAIsEH dtgurel the device

fixed. When the button 1042 is activated as shown in

on thegkimwigh ithq adhesixe swidace 1945 and dhen presses fhepfotivaigomopetinadl 042 to

. . N D e, ) h .
sctiy38ihe BRI e, WWEof BELRFR0 Mt BrelsR Todbtps g ana
lockshin plek oaenthbOdebdiekf1040etocpresent the wsemtiem 34¥3€ bO touching the
al low the shield 1030 to rotate under the | oad of the
neegiﬁﬁ-i ng 1032 when clear of the skin surface. Fig. 127
illustrates a perspective view of the opened | ower

03RS ThYsEId11080 dey kiampal bed f b&! Ingt is pre- i
[ rotat ed.S The tabs 1042 ext en%@?%%ﬁﬁl’?ge%@% ﬂgutltsgrrle foaded with
a torgide spungll832. e pampbeveant inpFige M2 5 gllustrating agicrspebtivaveiew of the

th ush button _and the . cross bar . 036 .dur.i.n .
opehf G ot 345 SeviorrO R e ilF d0 S8 refbgti Wik the device,
the &nBéliLe oif @itadhicdd MVIMREUIBOIMbCk ia8m A0QY kit fesBion a cross bar member

substantially 90 degrees to the |lock arm 1034. This

103graf thp deded dhust haldisgdt fiked. aXhen B tatien P42 inpctiviated as shown in
F ig.?ir:g:?t i@ﬂ;t?agi%g %%L?gspga?vequlexg lo‘fl thleoo?i)%ng& i(o%xger %%Bs%g? of! t‘ch%'dew\/%g ré'hovving
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
wdnrogs/oismsugh a sl ot and rel ease the shield 10BOTMISRGD4/026111

only a small force applied. This also hel ps renove the

tol erance sensitivity of button 1042 position while
[o%é]oﬂi aﬁlgﬁlers Hi'l&lsg ar}lgg(@irﬁe?lt, raﬁsidfﬁtfb aﬁrpgfolﬂgh i§ Provided at

I"'s"al so can provide nore roomtor the torsion spring

subdBdZalaned degreéy ® theslscldaxth Cl®3AeThist arnd 0841 pdihi hleng Hke axis of

ot of s giton 22 bl Baghelb RS bt Sreises be the biton 1042
is predsE@C&m \@Fgﬂregsﬂ g(ng? \éfli&?@n)' Sn HRATBURGn 104D RRSKdSY tHRM additional arm

_ acci dent al bucket -'type guard 1030 flips through
sidevireys sp ehatiy car0@Sp deugly atdhes andrrsicase thprshistd 1¢8Pwithdnly a small

| ocks. gver. a.tab 1046 in the hol e 1048 .where.the o
forde gy s G PelD S0t P g St SR L (B im 1942 position
whild hBo @B aRé BEBLd, 1030etol 1@6Klok&r AC MY REaM ThisalkoaédR prddtle more

and/or snap configuration |ocated at the front of the

roogHpeths toBRO. spling 1034 sl requisnigagdevidedheiglitel d | ock

pushes the arm 1034 outward across the snall dinension

t ha . - i eni. f .
losphar Wi GERIEA6 |80 BIRptRHAP A Bonp g SuleI M0 s, 123
thrdugh 9827 ir6%$ Sin0 theo bkihhgurfice s IVisec thco devios el rehmvedepurposely or
T N T TR

def t i i 5 >
o8 b AE6Le (B0 T lc] o LS AR v

durmgsytivaigpnar m can be | ocked under tabs (not shown) on
back of the spring, thus preloading the spring and

i ng. | - mbly.,.Th jeld ‘
o4l s e aBinS B SRR Aeic RVl b AR A0 ogfor snap
conffiBBratibh Usdagid Aaué GonP6f Ae shitld ho3® UtHeorde b amE RSO SBikld lock
ressing a pivot neans, such as a main bar (not shown) .
pusgﬁs thh @y 1084 guivGad a¢rassothe warall dimermons ofibs crassseaiiephys keeping
the %rtch &’V.t ”Phee %o?cvget[) cﬂ AP {H%gsh}e(fd g()ﬁﬂsea gﬁgd QérX%sttP %%ge Hnsion of
o F e spring can be release 0 pP o< 6n Bott 0

the Revssisé@ionadmane the MovEmehicofSthe lotl. ThR dilews Aik falceivtaigage the
tabs on back of the spring, thus "energizing" the

lock ter et Ypwowhidg hpvingysmprh gheitorcarty defrb@iE At shown in

Figs. 123 through 127 are anot her exanple of a passive

[Oiﬁﬁé]etl“)ie orSbe Fbﬁx%foﬁq,‘lﬁ 'b%tlﬁicﬁéd ORYFA ?int (HSt %‘1%%5 88 tH dReld 1030,
w t'h material. e material 1's constructed as”a net al
ands & aspping germwbanc he dotkedsursien [thtsr (nedilishowh) okresk.ofl the spring, thus

pref5aFE (abmring A g BT ERGEPgSTRY. ARE Shd s aould be
top FOWRE aRBRbIe@ AntoOthe KiditoRY hblkeng BT BlediniffsidrAnéhey %)ﬁMYatb the button
from needl e contact point than other enbodi nents. The

subg¢sembly WOBEsteg e piot mearfy isudsasa weigrhae (adt shpwrleofihe ghigld 1030

intd tt\]N% sets of snaps (not shown) within the lower housing to create the pivot. One arm of

the spring can be released to press on bottom housing, and one arm of the spring can be

locked under tabs on back of the spring, thus “energizing” the safety shield.

[0347] The safety embodiment shown in Figs. 123 through 127 are another example of a
passive safety system that completely covers the needles 1040 with material. The material
is 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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device, which can nmake the device |onger, and the
shiel d 1030 presses on the skin during delivery. The
wehbwsldsmpeni ng 1035 further renoves a | arge adbe”iSy®4/026111
surface near needl es 1040. Also, as w th nost
conpressed spring nechani sms, such springs can be
minitAPkGES gﬁ ie01t6 §Rin BNHe 5HBIEIs TR R Qv TS ASedlS Bartaét Hbint than
spring ection and the ability to €Construct pivot
othet whibsdiasentseqihe ediield 1838 hoWerermbogwresnbddgmvemi waee wathin the

ot 5L B2 I8 0 B0 RN B AR R urin

deli\%ﬁf.e@‘gg ShiRRBbFenBRS1035HartReH rehdveda 1416 adldRie susfaée near needles
nol ded part and instead of having a flexible Iock, the

104(i #dxo, af Withemesticomprassad springaneshanigmeysigh SAENgHEAN)s subject to

revept reverse rotation...Fig. .128.1s r '
ey G B P S PR ol RO gplt o comsmacs
pivot bEShORgtliedd.ce before activation, and Fig. 129 is a
perspective view of the safety shield feature after

act i ti . 0349] As sh i Fi g.
(0348 thandoavit CERBAISTS oA o ferihet HOKHEG | Wt GBS ThRegy Tocking
mecﬁugrﬁs& Yt tct}%}@n%géto o{ shi@ll q@g@ taydib Erofictlabed @D ?xt&i%ed positions. The

ease résts on the skin substantia
shictieimahishage, 4b awsolddsparhendiesiced off havieguWiakilile dopkt the pivot of the

sickin SHab s S B S el bR Sri S bthpective
view 8 & m;ﬁ@@éﬂéa@&% 2his R b olBRdnt OF ah herusioN ldeFic®Berestivhtion, and

~rotates, such that the ratchet mechanism 1060 hol ds
Fig.t188 ishperkpkclios Siewnofshasadety Bhigld featngoaftiriagiyati®nes t he
rat chet mechani sm 1060 in greater detail. Ratchet

teeth 1059 t ' : .
(03355 A 8PP E5R01 5, Ehyin 1000 BA) B pd TR FRIAORE pricia 1055
Whid €hed BUH6€ 1050 Yis Rrbdsbd| the aghadld or055sisnieakal kndl.regt®2mOFhe skin

The ratchet can provide teeth 1059 sufficiently |ar i
subssarsiadbi a5 descaibpd ebayedds therdemige iprEmoved fisvethe ts%@%u%@éeg the spring

ngt sqQ }.a : oA it . :
oo A 4 A5l 1 Pk O O SARBAOIND] oL it i
engf.%ﬁg ahc_gcolhldmé &t dietheatestvetboll6R it oestes,enpol thet rte edelieh gnechanism
e shield 1055 into the devjge, there ddi.n o.th .
106ﬂé§o§1§tth@§h1fsh}el (&g\;p 106 AP Ig1Fer 13(9 @Hﬁtr:gﬁsr &% dgth?t égecrtngmsmel 060 in
grefl roﬁéﬂﬁ.d #a&h%géfe%h t180 S{ik sk 3 HIRC ERRRNY 853 Yar@Y €057, and a
e ratchet 0, however ‘care nust be given to force
corfegpoading wedgeeencdteh 1061 nletated dn dhedeyite Suwspariiglggtation is now
final assenbly is sonewhat nore intricate as the

lockedr i ng has no natural place to be held and nust be
| oaded in the device at the tine of assenbly, which

[O%H(ﬂoTﬁ@ Sk Sarl PloRideaadth 1959 BeffleientioNarke en@mph tb fresist a defeating

ifold and shield.[0351] The ratchet | ock pf[ %viddes .
load,dtowemert they amg@isoéarggfagﬁg/pmgiﬂ%{hevmt@ﬁl of the device and into

the user. Additionally, to achieve these goals, the ratchet 1060 does require recessing the
shield 1055 into the device, thereby adding to the height of the device. A sufficient spring
force is provided to drive the shield 1050 incrementally over the ratchet 1060, however
care must be given to force balance between full travel and creep issues. Also, final
assembly 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.
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conpl etely covers the needles with material and can be

nol ded of high strength parts. The enbodi nent requires
wonbos/ongms addi ti onal parts and will | ock on foPCTAIS2004/026111

partial deploynent for robust safety. The force

applied to the skin surface is further away fromthe

[Oégmd’!l“ﬁe Shfcfief N8tk Mld%f 3@_ celtv\%i’ ts%?we;éﬁ‘gmdﬁﬁb%t which

odi ment reqU|r
contpdatelyeowdis tie waedlesmkith mhien@lemd&en Ibe ngdded Ahigh §th3ntgﬁﬁparts The

b nbaod he shield 10 h
S0 SO G RGOS PRISITSE] SR 08B0 o Partioh igloyment
for ?d%nesgay SYhE a66e Ek%fedtt@ﬁlerbﬁﬁ%tﬁ‘ﬁiﬁeﬁ:' Bthery @nmeedle site
chani sns

conpressed sSpring Springs c
thars withetler tembodaemts hdweher, ﬁmramig)dlmsttt rbauites andb@rasbmf ispgee within

nb t t chet k | ta th .
the BEOET W gps e Pa ARy ARG LERLRYT ATbp@aiea, the shield
10580688 ol TR R LGSR @dleBBRIdHERAe1Ob etnh‘% RuRYENH large adhesive

invention is a passive folly enclose pull out design
surfapdrochr teaeeedlss d ddey, iap edthbebsiwompr@ssed spRihganmetha@gme,rsaich springs

ive bott V|ews of Vi Il ustratin
cangtﬁb%%}eﬁém Creep an 891‘11%% i‘nrngs?l be i X d%§ dug]ng A58 n}]l;flﬁg dev1ce. A
ratceMbeiesHEb &y 10 tﬁ@plwaiﬁdlﬁxrhlsoaec;iuﬁsgery Bigh saaebtl34 are
perspective bottomviews of a device illustrating the

safety shield feature after activation. [0353] In the
[0372] Apothgeimapmesed ﬁaéﬁtffsen&odml@@ of he pregeny ipyeniion is ¢ passive fully

ench36S RACRA ﬁ%& dﬂﬁscrl EirlehE ab Nidisd %@Ié'v@eFxéee’%l and 133 are

ant i ed above en the vice IS
perspemmeelmbtfommeMeDfsakdel\uceaﬁumnt aw enbatinhent 062 safetyastheld feature

shleld16 Wil . uII shield 10 out and
of ‘I“b fien jdqyige Relee aSEY 198> &R ‘2 e@%vaél]d @&Weﬁ’%ﬁ&?@@"e bottom
viekB8f liicSHnt R the SR WNicROUSIRTa i@ hedRtiiehd 1065, s
provided which includes a flat surface portion that is

in contact with the patient's skin. The flat surface

[0358] Indthe usa ddhesmbedinesis ef Bigoskd thineushold3s thehuseh grepares and

useV\'Eﬁ% 1‘?1%18 c?lﬁ]gcgl (?60"181%%/3%? ?JIIP})/ g% hdeef:gn%t&g pfil té))\//fez OW}}elqethe device is

rendo®bd &G e i) A€ hdhdsive idhel @b2186kehéd mtsﬂh&ldl r1065 lwan pull the
t he device, thereby shieldi n&whe pati ent needl e

slneie 666 3pitcand dogkeif te al%mfaredhe adiistied 0gp éﬂea\Séﬁﬁwkmoﬂurface A
s S5 AT e ok B3 TP S oo i
condeeCivith m]ﬁa;]]batleﬁ]: 5l lslgn% I(lsegﬂal csatfa@t 1hdudd§mﬂpatﬂleﬁm l?@erﬁblt&Sed thereon
0354] The I.e S net al, .pa a .
such M WieB i P HaoRERed Dy o tonaom i fiib &Lae@hwe 1062 will
act 1'% ?daﬂl ¢1 N rdiffefot &tl%? Y dhi élﬁ' q 0§£h ﬁ%h‘ldthé Qheridr Fihe deallce thereby

act| prior to u adhesive |1 ner an
shmiéag Ithee pzza;pn‘( mﬂdm HOH )theoth@mmmdouldfbe eapibred iupen t@doval of the

devbcﬁ' IE(grg]\c/thg E?gu' tt Sé}% dg@ é‘,}g %\ﬁgﬁg&ﬁ%clé%ﬁeen ?orc]:kctacr fato place and

prevents accidental injury or exposure to the patient needles.

[0354] The shield 1065 is a stamped metal part that fits within the device 1060 and is
held in place by the button 1064 to prevent the shield 1065 from activating prior to use
when the adhesive liner and needle cap (not shown) are removed. The adhesive 1062 is
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
wonvs/oismependent |y and the shield 1065 i s nowpaohisk@4/026111

since the button 1064 has been pushed. In the

enbodi ment shown in Figs. 134 and 135, a number of

the &ﬁ;‘ }gﬁqﬁg%«%reaiﬂg F#e?;?én&ﬂ}p% {h@ shﬂ:‘}"d § £{thkPeobiltNnce the button

out until econes trapped
106bRisEen ptlkifedt hpthefentﬁmdlmérm skovam m Fige lﬁwdﬂ@és a ngmpper of guide

aor L BB 5 s DT 08 S NSTP A P B o

trap}gé?lnoé?\@ee?ﬂﬁg t(ﬁﬁ Bf ih@ts%t§ Q&i f#e\huel desomd EQhéi@Ej? Eked hifo position
utton i1s also snap f into place as it is required

by theargigldgles erhideishietd 15065L ock. The pull out enbodinent is
yet anot her passive safety enbodi nent that is provided

[03§§t] algfei %enﬁtﬂg 8? htHandR&Fl lafjceaiﬁ% 59%9 it @i@e\é&%%%g ﬁ\%ﬂ Jche bottom.

The rb%%h ieSls@ shipUfeROblasAas &t Wi rbiired tengdeyd the, inaiat locchnThe pull

be difficult to expose as it requjres a | ar]%) (ﬁahe&
out embedizeat iSpiebaasherDAHES SR DOSHEERARRE i RIS acnele part
o P LB RITHAE R EE Sh Ly koo, e
embodavdnd esuiresrh idegree oY eparg evithin thealehime kariddrn bal &ficult to expose as

|nterferen such as_a coul reyent d.e ment
it reaﬁjéw 3 gﬁgﬁ, 1SSV S5 th%g?azg ’fhﬁﬂ}ﬂg&gg %Wg}‘@b 1n8 ud¥d"E Yeast one
non SRS JERerddfhdid18t (RE BORGh. ITNEMk RBuit$irPa NAKSRI kel required, and
torsion spring retraction design as described bel ow,

yet proyides 3ﬁmt®1 @vprigs padhe backsidsw Akoaintasfasense weh app fipger could

Saf&]%_ |d feature of an infusion device in an
prey et 49rse PPPROH™MP®Yy. 136 is a perspective view of

the safety shield feature in an in-use position, and

[0356]- Addtier ifnpRoRATSAREE binb&diieavofithe pfeeerﬁ afivehyios iN &padsive torsion
feature in a final retracted p05|t| [ 0357] The

spriggiysttheriont dpsign g edesarippce bslete ot entldonia 2 B?réﬁ’%‘ﬁve view of an
embpa] nrg \}ng s }f&?%ﬁ@ldrfgﬁf]% (gf‘ybnugglg Snld(fbeah ahhﬁltﬁf\’}@ésflt%lp Fig. 136

ngs cou I'f necessary
is a@&ép@étuﬂeoﬁ5wl of thelslaﬁty shibid fomtnief inl ah thOwe riosition) embEig. 137 is a

and the spring falls off blqck 1071 and es a drive
PerspagtiveqIow @ﬁthewefer%ﬂ?lfﬂ&faﬁ%?% atfl abﬁﬁgﬁct?%g %’rﬁ?ﬂ ‘fol d

1076 downward to a seated position at the appropriate

r]D Phd ¥1}1b3/&ﬁ‘f3nf feludevi ﬁﬁldaﬁe&ﬁﬁ@iﬁﬁﬁ@f&cﬁf@mhg 1090 which rests on

romthe skin, one of two things can occur
a pdg 1054 ontth@mumf@lﬂd|oa6 1Dwe swirigs lsoild b@e@@%ﬁ@@cmwnﬁlhen the button

xtra over-trav f
o ShtefE s g GO B LOBRE, et B BATbIgK 107 anc
pusH&IS 88%6 p @%@0%1? Hﬁ‘rzsm%lfcﬂ& n8%é kOpudee h%ﬁfomlm?ﬁedownward to a
mani fold 1 lifting the manifold 1076 thus

seateéippa@pn agthe hippm@ggqeé@lc(cﬁm %ﬁ}@m devjgs is gxhavsted 3¢ & is removed
oS80, B 55T Bt AR Ao g s e
having extra over-travel, continues forward and the spring 1070 slips off the drive peg
1072, flips through 180 degrees, and catches a retraction peg 1074 on the manifold 1076,
lifting the manifold 1076 thus retracting the needles (not shown). In an alternate version of
the embodiment, the manifold 1076 is allowed to move sideways slightly, thus releasing

the spring 1070 from the drive peg 1072 (which is somewhat shorter than the retraction peg
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the spring 1070 fromthe drive peg 1072 (which is
sonmewhat shorter than the retracti on pegl074) to flip
woaodsheset racti on peg 1074 on the mani fol d 10P6T/US2004/026111
lifting the manifold 1076 thus retracting the needl es.
[0358] The noving end of spring 1070 shoul d have
107%?/‘% ot ﬁf‘%he?ﬂeﬁr%t%ﬂcﬁegt Ro7aBEE iHeNBariRAd 1974 iR QH% manifold 1076
avol he risk of cadsing 1njury as the armof the
thus ptiantingoths sesdlés om t he drive peg 1072 to the
retraction peg 1074. However, once retracted, the

j 1070 hol.ds the i fold, 1076 and edl es up_an o
(o] B 219 e ReeR s /o i o P en B e e e 150
rotzABdi fuk @Rl tRAF§lSof (SR liniiSy 1 thb at S ePGHINERIESes from the drive

descri bed above, this I's a passive safety nmechanismin
pegnHi7Zhtotthe reteastipn Peg i1§74-riéow\reg,g@rceemt§aqﬁ@{ dlari PR 8070 holds the
e Lt lanal . fo re. lLjed .
maff 14307 Bl S i ARt R Ricen 55 Bp iR als8 fequives no
addsdmal parteel d internally after use. Unlike the pull out
desi gns, this enbodi nent does not affect adhesive

sence at needl es. wever, clearance is required to . .
03RS} ds podsibg e OH}IEWS’_Q%SCFH@ thoyp, Wifeis pPastEe fYgigechanism in
whidh ThehadiBiil Rhd @{Eer MG Ro a8Bti¥hA ?aﬂ? r ﬁg}%ﬁ?wgdditional forces

an be subject to

spring nmechani snms; such springs
are @pelegul, todinelskin dneng ajedbion caonictbe neediasgae difoly Isybd imgmally after use.

UnieR ol Bbin, B BbaiimsREdash 80) piesh pAive RRFipgS at needics
Howaset! MBarhhdeds deciiveg tél a P18 ipg BsiSIe gy BNhs usst W86 thdR@ving arm

below. Fig. 138 is a perspective view of an enbodi nent
of spring lé)aﬂegi,s% B &1 mestt epmeprefsed Apting merlanisdesyisueh springs can be
(ng-driy i Ition, Fiq. .139.is a
sub B LSed AP et A BSb FRultprhgirfgfion ang foree profiles
adhesi ve-driven hinged position, Fig. 140 is a
[0360}s Peodr | ivrovedvsadéty eerstddirynts fofethd phedeht invehtioniliadlude passive
. integral huckle spring held in a retracted positian, .
hinggshislé desan ebodimeats a5 described belew: Bie- d i imparprective view of an

. i i i vait it i.0 A . Ei as. .
cn SRS 64 8 R OB B oIl 6 g ins
positemp &cg. i N381 iy .a Mrgpectve viesw dfwuisafety shieldhfeayes irs bn eldbssive-driven
hi 1%)3?0 nd 1085 are flat. The shields 1080, gd. 085. are .
ingestReSF K18 DI 1F 2 BRESHSER YO HOWORA 5 AV IR i Sigdr integral
buck%?iﬁ? ERI Mo feRadtBd HESIGGS eandtpg%e 12hijeh gérsg&,%{%e% %tﬁﬁg buckle

are released but an adhesi've holding the device to

springdy aw edfiviated pokidioshi el ds 1080 and 1085 in a fl at
position against the skin. Wen the device is renoved

AL 130 g 40, A0 8 AR, B

WhtR 83 the @SRRCthie\tedged shirttisalgo laAg kegh iretiat. PrRe chidlis 1 @dtand 1085
1087. [0362] h each of these enbodi ments, the shields

are {onkgd dia8 unidigthe dytomd 082 apd 408G srpushed, respectively, in which case, the
shields 1080 and 1085 are released but an adhesive holding the device to the body secures
the shields 1080 and 1085 in a flat position against the skin. When the device is removed
from the skin, the shields 1080 and 1085 “pop” up as urged by spring elements 1081 and/or

an adhesive surface 1083, respectively, and are locked into place by tabs 1087.

[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
woodriig®a by spring el ements 1081 to an ext ended/uamm4/026111

| ocked position. Specifically, the shield 1080 can be

constructed having a nunber of bent arns 1081 that

shle]%l"h hhSPE dfSers By gﬁﬁgagﬁhﬁﬁfs 08 sdihaggemfedt AR dRkeE q;osmon

arms 1081 are | oaded agal nst the bottom housi ng
Spedlﬂ@uyemec@ueamdow earbhe comstioBd Havilgsa nwabér Gfrieny prmh é081 that

i S5 S KBS LBk SR RO SR dBans v

bottdrd hBHﬁH% @thh% h.t%w%@ bl ghe HARON 11637 T8RS the fropt af tedpinids, typdcally at
Inge 1 but the skin keeps the shield f]lat. Upon

a poimnfoxthést (ﬂ‘om the hinged0%h indbe seractedpashions jyhen @Pthvétpn 1082 is

o RS D M oS BB e i
flat. thiSorS Findvils of @ROindingonl A8Ace Wown btk kel dithek shd spriny fingers 1081

pl'ace with a nunber of tabs 1087 at the front  of bgg
alondeet ecorpiadn WHe aprdhagvedBdtRmbraddeyth iSpere dBdvepulls the

Shleg% ; gg%‘ Iemﬁ 81'0%3/ GRS RHE I&S ﬂiﬁ\ﬁ flto gféﬁcgg}lﬂh' 4 YurhBer’ FSBL 1687 at the

Ioa since each can 'ong and/or thin
ﬁnnpafﬂwcwﬂﬂeilonally, the springs 1080 and 1085 are
adapted to prOV|de a suitable anmount of protection,

h and | . .
[03g\é3 g”g\gostpnpﬁ gngﬁaﬁ ok %g‘gb S_{% g@%g&gal&aéogls%% cf gviﬂg an ability
to r&s@strﬁjhgfegﬁh%ﬁ%dhhﬁ&e cd8&n2hd 8rofH ARG EITHh R8t. Additionally, the

required shown in Fig. 140, an alternate
spnmr msomndflosﬁ ereatdap@déﬁipmldmmultab&q aremt o grateqtigns ey with a

longS?ﬁ g) ?@gt intge ;ave (ﬁ\géec%@% %I otﬁg Shﬁl\%ﬂss%gd’]%d T?@S are also

suffp:‘{entt BSheld DR thehihes 1 63CHfer ehemsa@nt dshequitudel d 1090 is
bi ased to the shape shown in Fig 141. Therefore upon

activation and renoval of the device 5@% 1090
[0364]a8s shewrin Fig: d40.ma girapue RGN %thﬁ.agovel ?Cﬁmaabﬂlcludes a

shichd\ SOt s €l Bt 31 AL g BRUBA G BN OIS held in the

positlbﬁl she@nah Higabt0 byldlmpushrbutlmatl(l‘;)an Ouwkreldased; dlag sladlge1090 is
of the shield 1090 el.s 036 e hi

biasge 0] e SRBSCRIER @ BitscH-bOPeRoie® %4“6{ difdfoval of the

devﬁ:@t 'ﬂh]re byin 8650 i\é%ctnsaltélgin%o ﬁiees?ﬁpegﬁ{o%rﬁ/m%g ej4c[ t ﬁﬁh!hé fction of

to assenbl e and activate with a snap of t
a ndttutaﬂ dingeTlhevdriat the esedies (@ rshowe).t Hdedwse @é thedayige gen further

L RRLSh e, D e S RRES DR B L5 0 e

views and part stiffness. Access to the needles stil

[0368]SThe BRBBIEAELd hboRerANdRPEbEd Wovepebvideeansiliet ! Blglre}yrpasswe
be 'easy to defeat in sonme cases. Al so, the, enbodi nen

singlpplispe] sefatls shislds hddk isnsiple e asseriiceandyastivaly wah; avéw of the
buttoﬁd ﬁ“ﬁ!e'f%g'tmteg AsHhfbe C!ﬁ‘g 'f&fict RRSRERIE 16 ﬁ%ﬁ'ﬂé.y However, the

embodiments include flex elements, and requires a balance between obstructed views and
part stiffness. Access to the needles still exists somewhat through an opening, and the
spring can be easy to defeat in some cases. Also, the embodiments apply loads to the skin

at the needles during delivery and relies to a great degree upon hinge integrity.

[0366] Still another passive design for shielding needles in a micro infusion device is that

of rotating the needles either back out of the user or allowing the needles to “over rotate” to
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[0366] Still another passive design for shielding

needles in a mcro infusion device is that of rotating
woOheosegnbes either back out of the user or al POWiUSZN04/026111

the needles to "over rotate"” toa safe position when

the device is renoved fromthe skin by the user. In

. Cati | ) : '
AP HE 10 AP FoATHAIED) 100 0 v
rotdtionelndhéeld tehibodieetk sisowhOin Fignt42,hke primanf featuee Hatihe use of rotation
T T T R T
. i 0 o g : o
TR S O e M S n s
142 esigds nédddd-secunng @tm tIH60 skiatatsdimbaden firk04xistln@2. As the needles

eedl es .1101 are s d,and tra about. t he_ axi 10 .
11l G015 i BT el GriediFi! Flingio dPeted A Gigh Rt the axis
1102'9dpP&d. s KipBn SobRESN AP fomdAe of tRVERNiRERIH thdWkiRKirPace 1104,

1102 resunes, carrglng t he needl e-securing arm 1100

the deaykl #lrod thehaxisld V0L eespmes, catrying) the isedlasecirmgsarnul 109gback into

rm110 an also be .rotated abo second axi.s, 106
e B R FOURF o #alenieRiE AR S0 e R dfihe a sccona
axif\$1 (oo SirtBRGURId DB QceBEd T1ablagtef gt ure of an infusion

device is that of a continuous fluid path, which is
[oé)ﬁrjeferred since it has the potential to reducge th

it évs 19tedsaber - oae Yasiabler satirpolanipfusianglvickds that of a continuous

. L G T . j .
TR ERD G oSt RV SR B Rl NG PHACE e Wby of sl
barfié 4ndisimphiesnthe dhamufetue ofitheadavickl Tbus, ai dnitieiment that includes

t hese advant a .. Thi.s enbodj nen urt her provides the
rotdt g g aRegIos DL iBlITaR aer fim 104 i St peiissectignd om 1100
facBIREOiHE RavaARged. Mk &hb%eﬁ@ﬁrt‘ﬂﬁﬁﬂﬂo@ﬁieﬂ- ﬁ%lrottélidh%ﬁf&e needles

rotate” to a safe position when the device is renove
11Glriptn thiaskins 040 skibed tietn, afiflitberoalborwsr the aceddes 1101 to “over rotate”

capitalizes. on.the single pa t need| es lare .
to § PR AT SR ok Bt Bristiol il o e FSGS iy Btk R Gver-rotation
cap@RliZs dn\Be SAERIpASIHS hesdle Bl 1t Are Bk élihg dndecai®ebaipleyed either as

has the potential to provide safety while not _

a pessiysr OVrPEB|asHve IﬁéfeiYn%@gqm-tI}d(bFlOWé}Yu filac mechasiism thps dhe patential to

ol S B T RS 5S8R S 5058013 o i

fromehd anig3B3ciaoir @ the Ac«dldsr1fi0si on devi ce provides for the
unl oadi ng of the activation spring upon renoval. As
ed ahove, suych an_infusi on_device uses. an array of )
W?é%h Astie cirgpiliasnt ofip DAt By T8 BEr A phgangpsion device
probides thrte ﬁﬁl@&ﬁnggf theSRfildtni sPife Lh&h RAldvaNt A&hotel Gbove, such an
vel ocity necessary to penetrate the skin layer. After
infusion deviicesisen alnagay akesedlsk s delivier sulscuthmsousabjeetionpoifhese are fired

renoval of .the device fr th tient to, shield the ..
by reaRu G Pt s FeloRRbRER ity tpaperplite' e skin layer
ARBF BiceRtusi@tHhetakbh plack Nit US ldBSrbW Lpch sRSRUWEThe device from the

handling. If the driving spring can be unl oaded or
patight tor shaeld the now-exposed needles in some fashion in order to prevent needle-stick

injuries during subsequent handling. If the driving spring can be unloaded or altered in
some way, the needles can easily return back inside the housing of the device where they
will 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
weoasws/asthreat. In this enbodi nent, an armis pcowiSe®d26111
conpri sed of a bendabl e beam whi ch can be | oaded by
means of a cam and made to function as t he springfor
for fﬂrfngr’tﬁe tn@@dl&e qlde943 ’ﬁ‘ngﬁ M@ 11'11&% Eodﬂﬂe#ts Fdr #c€omplishing
an enbodi nent for acconrp I shi ng t |s tas
thissiaskgivish aditigla asiditiongbpart. [ 0369] As shown in Figs. 143
through 146, a cross-sectional viewis provided of the

1o A5 L0%H " a1 1 RN, GaSk Sl St Arasidas of the

deveoelifElding thd QM-bHE nRCHArAGE. The ARBAMIG HRIRESs Wh bn 31 F@Mving at
openi n? 1114. The armfurther includes a patient

1eaﬁ’ﬁ ond falloyi fld R extendimgfrom thj mraaanﬁdiabM¢®mlquWlth a cam opening
11 EL’FI%Z%?L %uelﬁl%!q %éil?delgl ﬁa%egy neaedi [ C%ﬁglgr@ 2&12'61'8 ﬁé wh1ch is

releh@ably fidlére paice b&@%g@ﬁ&h&h&ﬁl@heﬂ 18hathetdat epepael NEALis provided
will see in use, of which are depicted and

withigacslidaklg nil"fmlgﬁréé%r Thrae arq fopebasis stftesstk@] the grboiment will see in
o) Qr m 1110 is

usogdll SRR A AL SRR Bregl et I T, (o by
the user. This is typically the asserrbl ed and shi pped

[0 70 Irgaufasb; on rcﬁdytﬂmitmncshuwn inIFﬂ'g al4e tlondym d 18 fis angpest and the

ass Ry 0 bt PLABER By (L el M ER s s eisbnd shipped

conﬁ%ﬂrah@n b e Prefiiot. Iﬁ% debéndrerisinglebRtted ?oéﬁ%&?glowi‘l ul8e. 144, the
ied fo pin 1120, the arm 1

right by a force
butiogkaetshownhisi a@h‘aa’cséf gﬁﬂlen@erohndmwes homamber | Rdtie cﬂhe right. As the
e AT b, BRI S lrkd ) B 2 BaE rmin

statidhiagyogid id aﬂlﬁerﬁih&) Hatfecaddtpacitiot by Thd ﬁ@véﬂdéﬂt%‘fﬁ thee@ﬁhopemng 1114
shift Iacmathe arm 1110 into this bent state
e

aboRbl St O e IA, 153acE e P igater 18 arotheth attached
to GPbLA! SR ARE plibidd 12 AN Mo HHEpHRSatR by k! dFihe cam

opeaﬁge]riﬂklyandffoﬁbwm hEi2. NThd heingt is esmed ualﬂds Ei R Pr by the user at the
. 00|a W|th Ioadedsrln? In this state,
tlm? P wew 5%%? QLD 3 RF Oéﬂ%@séanlawfre@wttns the stresses

andfdrée‘fo é@%cﬁaﬁ@d Wifla 1§£HEH%% és’efncﬁn% SHRE thd 9’%}%1] ff urét?nﬁleleritch 1122 are

ird, or fired positi hown in Fig
engmdsmdrreadyftOtfhebblthetmsar ﬁm)stlsnbwﬁ)med the tri gger 1118
far enough forward to unload the spring (i.e., release

1110 h 6 to th
to37 ) B Lty & ssefl Po¥ipR e BREL EB Lities lvPmiiCardlie Button has
now dvéed tlﬁ:ﬁﬁ%% INBG ElRilgh Forafl tRiSAd thd4priRk leBN' r’éE:ase the arm
the arm 11 and nenber 1124 to both rest upon

1118)idgivéng ﬁlﬁd@e‘fﬂf&’ll 16rido disnakin seidans! 11dd. She ﬂaﬁ@h ﬁbZZ bagealso now
tng%e}r%%\/%;a%]@)?% %lgll?? 1&é|d]1ﬁ 'th, ggm%gﬁiel%{aal%o m'gnlge érPn {ﬂ% Al Thember

pressure
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 1117. [0372] In a fourth, or safe position
shown in Fig. 146, the device has been renoved from
woheosgugnssurface 1117 and the nmenber 1124 hasPcotat@do26111
due to the coupling of follower 1112 and cam openi ng
1114. This allows the arm 1110 to relax again to its
witRthd lﬁ@&ilessiﬁ%e Wabfd LG t'ﬂg%IuQﬁ 1146 Lokt aa%B@é’ mddhhism can be
t he housi ng. e entire above chani sm can
dispbssqb esthoh an infismonadevicef Wsi additdenal o ofAmmdﬂoltam attiarsia use with

. rdfol r_ac nin use wth evi ce hown .

2 RyioqtisghonIn i, Which dhihots Sa xaafto B Hac i ember is

useli 6 GRAERE §PRIHRE LsdStoURRAME Pati@RGel e SR AANDSuILTESE f)ﬁlent as well
camthe patient needles into and out of the patient,

as rassswetd thagesprvosrnenients. t he reservoir contents. [0373]
Specifically, Fig. 147 illustrates an enbodi nent

j at's.o L e drrerrbr125toload
17 Redgdallys Fig - ha MRESGE AT EBLARy iRvigd ] gwisy gr threadea
meSBEUT 123 tBYoad Pring@) 1028 wahinkhe devits Thesprirk 8236 dse secured by a
forces element 1129 forward, wherein a pin 1131 riding

pinjo batten dd 2 ent whea released, foroes, elﬁrrgerftdrlé&fommh%re@n@pm 1131
o R0 10 SO, o St v
corgespondiig togthe esderwithin e&cﬁderﬂl d&di)e Fassagihy pihl BB1 downward further

downwar d. Furt her nt of ele 1129 f
foroes 1 PIYARS EFSSRYATT 4y peedlecassmbiyel gSonﬂ ﬁg%ri’f%B ﬁwvement of
eleﬁ%t POO R ﬂnli‘q 18% %RSW&M’ arkdt 3ith Egﬁﬁﬁetfﬁﬁn QJ@IYG in contact

3 upwar d. noted above, a passivée safety
Wlthylmammlslyriﬂ)ﬁ fdmsas ﬂakalswmhiy)\hkﬁb’empwadt ive safety
systens are also functional and can be used in severa
cat Al so as bov 'th.r pect to .
‘ﬁet“ﬁ H&F e=tah"e%5%V%P*’Ce{Ie‘iy¢5’ Peal? %“%f‘%séra ’rs? ﬁ%‘ﬁ%"e’f active safety
systeﬁﬁs' atelaRE fidtionsl dndkahne use@ el &setalbpplidadoBle VAL, as noted above,
shi el ding the needles to renpve access, and destroying

with Hespeeleldl wdety Fystems therm e hynaceadiyt tbrWe@mwé@x ineluding retracting the

nedl Yieh 8 iU O 0 1 PASSNS$ABHY adiBEI AR 3B BB She needes

escri

in sahethat PRBRE Irﬁ&ll&ﬂﬁ@kdhjﬁlﬁﬁi sAafunitiee oﬁpﬁ@%tsafdty @fdch@tisms have
are nom1descr|bed in greater_detail_ bel ow

[ 0375
beepdispsiped 1 fetpl Shows o SHmBER OfrAcHNE H st B AATRboghiments of the
preéﬁg@lrﬁ%ﬁé&fﬁre 'nB%‘lecféEérﬁ%d'lﬁ QUPBethil bEloGS: 148 and 149,
e 1Tu

nction evi I's substantially the sane
as above except when the deV|ce is renoved, the user
[037 5] AnangphoeddflipisBiEld swﬁntyancbﬂanismsemlbrdimhhted) fothe 3Pesent invention

s Qo355 eSS, 105, BT RHRlod I B AR SR BRRHIEE same o
abdvé eRcept RBkAMd d@dvicet if kadhowRide®R 1Rér Bipk RhidM 2530 80w and locks the
nmetal, which is held in place by a press using a

shigléql é}@ imgdgeedp preveniidgaeestles 1135 from being accessed.

[0376] As shown in Figs. 148 and 149, the shield 1130 is a substantially flat piece of
either plastic or metal, which is held in place by a press using a detent 1137 at the edge of
the device. When the device is on a skin surface during use, the shield 1130 is essentially
flat. After removal, the user grasps an extended tab of the detent 1137 on the shield 1130
and flips the shield 1130 about hinge 1139 to “crush and cover” the needles 1135. A lock

(not shown) can also be provided such that the shield 1130 is irremovably secured with the
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the device. Wien the device is on a skin surface

during use, the shield 1130 is essentially flat. After
woensas7ost he user grasps an extended tab of tReTast@®mn26111

1137 on the shield 1130 and flips the shield 1130

about hinge 1139 to "crush and cover" the needles

devi%‘%'\gvge? ﬁlggés%ﬁikfg{r[}@% 3 w&f]‘éhecsﬂﬁl@ll Eﬁ/ Relo&fe@\’lhqﬁﬁjces Y6th the needles

S Irrenova secured ‘wit
1133 sirdexile @petieg acl cosedetelytoevenad end Weked.t he shi eI d 1130
is |l ocked in place both the needl es 1135 and needl e

[03’22 Egd%;g%saeg?ebl et e%%c}lﬁ]gﬁtte caglgﬁa}l%%? D 11t ef;l t %Jre]:gﬁﬂlw&h fnd press

fit 1198 ea!h ihfigl Bbé(f?(gn 'Hﬁ‘@ cﬂ{ 8§ Yohd Verdydaplyan 1h£ﬂ1ifacﬁlhre such that it is in
tron. This can done very early in manuf act ur e

placs unnﬁ drhiite battons Otfrthpldalme awileothet rest BHhcoAPESE dh@ssembled. An

th t _of..th
dheéafﬁéagp @é’n @gﬁilsgpgegr%gtoasogﬁlg Sﬁﬁggﬁﬁ ?8 Sﬁ?ﬁaﬁ ﬁ%gfe‘(cfl%echamsm
is prévlled %y%uaglb ﬁ@rt M@ hedh @implaegdamm}smmsg plaw priefile byd providing

single part, and has a sinple assenbly having a | ow
robugt pfoitdciionn d-Iom‘e(yg]i, dhe\greebBus 1 peftvee pv,h%f,]p IOl &} extyaaser step.

Alsq, g.geas?\:&lscg} {h% dd Yf30 WH :ﬂl g%udefvg,%lt?%o%(taﬁﬁ dtlﬁs%'in% the needles

, esi ve on can cause

11351 el Beepxbﬁleiﬂaﬁat Addittbnaliyisthé piyot hE3unest! tescatelBly plaunedo@ get full
robl ematic. Addi t| onal Iy, the pivot 139 nust be

rotagert aid avoyd ippermplgtelscket full rotation and avoid

i nconpl ete |ocks. [0378] As noted above, the
[03'7@3 r QY ﬁai%ﬁtab%%% r{ﬁﬂﬁr@ve‘ﬁ{eﬁ ahBbilinieRe 8t bﬁﬁﬁ/ £RBhREmMs can be

ded 1n a nunber of versions, including a
prommdsm 1 nambety@%vqabm, pclgdmggadm@uq;q frap Hpgcaldy, @ pplle lift-and-

oGl 3BT S e AT LR B AR e s

mecHEhi&hb aﬁéb&éé@nbédqml alsoR¥ eﬁ@beﬂéﬁ%ﬁé‘rhbﬂiﬁclﬁ@ﬁnbecan be provided
provided as either active or passive. A nunber of

as ertbeti a:caﬁ@ as pissEesAfmpbet Belii AN EYD s iranechapem pabodiments of
the Ergﬁ% i %@g}gﬁr}te Ildesft]:n% L& nggt%gfe Eeggil LAoRr eater detail

i regard assive safety
enbodlnents descrlbed above, several enbodi nents, such
[0359]t ke ragad| & | htt pamlvec ety eafbaoliimentss desaribati s @bdw several

provi ded as active nms . that t ser, e
embguiraente r@ich (A8 xihe ﬁ?P&é %HBY%C‘?@P@ aﬁg‘g *ﬁ%‘? be Provided as
actlfré) P?ﬁémé hat'8R ueP b b whith tahe 1&%5&15@6 to manufacture and are

and-cover enbo [ nts the force needed to enbed
very fubustaa dbe Fobyxantyde dnithenssdld liftyand-coner embodinieptsihg force needed

to %&%%ﬁ@p?}l\égélgg glgntg%]tdglt%g esg%lgé ggn?)ﬂ%tiitﬂ 3&8%%22—16%” a&/eﬁcomirdg these
forcteg1 a/pﬁfeeﬁgef 3 ahoérdiﬂﬁﬁ}@ RBHRS Safsty §)sthndEnBf likéveise ebedlhlgls and the

possibility. However, several of the Lift and
potmmls forantsoatlete shislding of itiroeeedlss ie 2 posbility. Hoveaensgveral of the

lift %mjgdcl ﬁzn%gtrei@g;lﬁn Y4 eég p lulsélgé) agagasggiér ﬁgife{ reﬁn‘t?od1ments are
advantageous in that each offers a ramp. Therefore, where apphcable as active safety
mechanisms, lift and cover embodiments can each offer a ramp to gain a mechanical
advantage over the drive spring to lift the needles out, and also includes the potential to
dislodge the drive spring completely which greatly eases the forces required by the user to

shield the device. A final advantage in both the active and passive mechanisms is that these
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mechani sns, lift and cover enbodi nents can each offer

a ranp to gain a nechanical advantage over the drive
weoepnisrgsts |ift the needl es out, and al so i ncl rdedastdoe/026111

potential to dislodge the drive spring conpletely

whi ch greatly eases the forces required by the user to

Lel v [ : h

con P ot AR Ayt R rALNARE AR bOh b WlBerpto the ramp
strucane faadithdréfatesinedqEhayetnmanifactute, ingpletosese pardrobust in use.

whi ch is integral to the ranmp structure, and therefore

cture, .sinple to use, ng r obuys

(0385 BE R b seprov Rl SOOI BB VECE b gHier an sctive

or PRsER ﬁl%EhaQ?snPrQ\ﬂchﬁg gt E'ﬁ’étya&eé‘l%ﬁs‘ﬁ? ceh W%ﬁdv‘{@ed In this
mechani sm a needl e bendi ng saf éty mechani sm can

em]flf'd)mledte@mt ishowi), $heemsolariniemtcag iotludhevmidte wikie a hole 1n Wthh the
ned S AoE SRR ueR Ateh A e Pivy R B N ol QL vk B pssive

maddrEthe p3fe cl bOoved sach Bt theCedpe dTABRShYIe iNEISlate \Rrb@ld exert a
pl ate can be nmoved such that the edge of the hole in

shegries [oadtoa thptiery seedlrgauge spesdes g hepd dhem sidawayse while at the same

. needl es and bend them si deways, while at
tlmi%ggjv r%g %ﬁrre covering them [0381] However, care nust

be taken to avoid breaking the needl es and varyi ng
[O3B1) Elsvevtr, tar asusthe tdlren mceamimi ettating the ndedéreandeanyiag degrees of
as t sho | d. be t he nou

y e ery nt
ford b FEN b 16 Reeice. s Foy SRaRIALE o] YA Hopgo the mounting
poifRGE TRAE isGRE Rfle IRV 88n AT hR dnliRidiRcht 361 bé’ pro¥ided as either an

passi ve mechani sm and i nclude a sinple single piece
actiys senpdsyiveitnérhanisowapd dhelbde af 989K singlespietd asseobhewith a low
iﬁ)roved saf ety enbodi nent which can be provided as
@ her an active or passive nechanism a bi-stable
| eaf spring mechani smcan be provided, having a single
[0382] MY st bedth&rdithpdidd sdfdty emdbdiniept xedh danebe B GHdes as either an
By using either a thin piece of plastic or netal, a

actiye £% passivpsneshapism, Bdi-ctable leel soRag meshrwswsar bepravideds having a
sinfl 555 ooy Dbk Gp L Al B U, gp pico of

plastinapiiethld a bivdedtyesm sirabd ereated tieat wouldiwprkoni e(ithefmhﬁotion With a
. vel ocity seat i ng. Conversel y when the device

bi-stghle sptiRg, the e, wepld\pRlydnesH| tp AvEerm ﬂ&@abletrﬁeste% then the
SIS P 0L S TR B M EIOLRY heot e CORRIERy when the
deviidw Waspb)dmusted cthepeerewbuldnatly sieedrtd exart the spme\sirciédfoagedand the
one end and conpressed slightly fromthe
deveﬁ 15\‘7%@1‘?[]@6@8 ?ﬁ is applied to the conpressed end,
t he pI astic wll snap through to the nore stable
0383 9 Yetinbter vMbRA dffikis BaFRAimérs, 4 eiue RS cérfifonent (not shown)

pl astic conponent flips back. Such
can be provided and supported on one end and compressed slightly from the other. When a

moment is applied to the compressed end, the plastic will snap through to the more stable
configuration. When the moment is released, the plastic component flips back. Such bi-
stable springs can be provided as active or passive mechanisms, and can be constructed as

a 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
woizes@ig®senbl y having a | ow profile and provi gcngskioghzeii1

velocities. [0384] Most of the previous design

enbodi nents can be made into an active version, which

o0 ¢ . o o
oovifi 9 ¢ Bbtisrod BEFYhiloblTh (0RS AR uee, TARS AL B0 8 Shitiad of
concdptd @pivaioeatradiion ¢eadeypmplishedses a dirherfercarfenatteoiser on a button or

nyrjiad of concepts in whicgh ret tion i.s _acc | i shed
othex,Sush FOPPPRL Yl rer Feates Fis TERFOIGHIE N pteBRoGF s g or other
Cmn@&gﬂtconponent, whi ch then noves the nanifold with no
nternedi ate spring or other conponent. [0385] In
addition to the inproved safety enbodi nents descrj bed
[0388Die, additidrheo fhapmameneshtsatstib caibadiments f desprébadr @beyes further

. invention include _.inproved .mani.fol.d Sprin j .

PP OGRS o Y BUSE RRRi i REE AL L cprings,

improV BYieseaRdias; dap@vid ghdakhis Mechainsrand [BpREEd Aad-of-dose
not ed above, the patient needle manifold is typically

indicatayaechenigre.d when rel eased by one or nore patient
needl e mani fold springs disposed within the infusion

I ce, X ry..devi [ | teR e

(O38Y 7 ofel, BRFEHE Ph R U5 FIe e MR FAHiritd when
reled¥BAiYyObk 8PMmidigPatiéntFhagdle RiAnif@8 spnithgSYlispased withirethe infusion

include the inproved sprin of. Figs. . 150 t.hrou ,
devigm o ARIBERDIFY Grass 5o AP dpwribss o f?é%*?}“ i Eﬁ%%?*?@ §nd 39.

S lof IFIGA! 9Y€ 350l HRhéMclude the i d

Ho@%%&?@mnﬁggogr%@%g%%ngé g%%?;g 151 and 5%12? ° POV
sprimrofiégst il S@throveghs] 56§ desclibadsin geedberdietrelrhel®?. an i nproved

mani fold spring are shown. Figs. 150 and 151 show the

0s875,8% i B AR . b1 BUERRSEH bRl dRmons ac

showh €SPl MG 01 1sH0add Iy gaspertilé Wizivsdfd fiscartsbdadéraof ah improved
menmber 1148 and 1145 coupled to groduce a

mangfobk spring atel shozaut Biganh? anghd Al showiBe SgEng iy Rrlopded, or flexed

Ei g. . en in [ Li on, i I Sty :
posi) g 5ol RPRLSE OB s B b i 114
inclﬁ%oélcﬁr@l;mdi@fse&éﬁl af&jabalt gﬁerﬁga‘r pestliand| Br4Smeotdpded ldlﬁproduce a

is provided on the first nmenber, 148 t age oo
s e oS b kSR is 138 153, RESE FlRilbosion,

& i i | ' 1145. A
s L A R, BRI e
largt heerpamiitethraperiay 11426s povisied ioni the Sidst aemter 4 14810 prgage a push
within a devi.ce. The spri 140 j s itioned ab
but B8R APt ojaase Qi Aoy e AR R o R §ha epply
presafire W8 s@istankihBy cided Aesioht NA6581 1S provided 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 1140 can be positioned above the
mani fol d 1140 and provide a force to the manifold. In
woies/019H89 and 151 the spring 140 is held i n arPCoasem4/026111
state by the engagenent between the first and second
menbers 148 and 145. \Wen the push button (not shown)
untiL&e%@édnH%ﬁﬁbeﬂlh@S REfRBOH, G U refiB S the Mifidailtil§ REBMEFcontact
y contact wth a button nenber 1159, novi ng the
areasHdond thesdoend htd®ealkdl dnnemthdmasifeldildhbr Yhé

14 EPBEseB D Pl el SRR FE Bl sy omicona 151
throt @%ede%(iy%gslié{iléﬁth@ kpihle1 RRC Wieh BBRRE fuAAdEnbiitey Bptih@anifold

[ The circul ar contact area 1146 ensures

cirgitlar contact area

ni f ol . .
travshr St othsr wabioflishantcofthadmpreyep mearifdd) springareshpwp in Figs. 153
Qj of , t he mani f.al.d.t hroughou expansi on of the
- throglﬁl? E%%arld&fr BHCH E%%tf%fgtas ar 8? aﬁe%’gem es proper
mani fold travel. Still other enbodi nents of the
[0389] BVEd. 183\ thelsdcgfiy a9 1dHe oftiipn150isiepdaced 5dth a substantially
t hrough 156 and perform substantially as clgscri ged
largghmgaiber 38D pxtendipg from ghuttop engagement negpter 1147 s the button
| g ' bl 13 d Priny ah@pBREing the manifold
eng%%%ﬁ%%é%?%grgggén ingﬁkégﬂig§%g%%%ﬁ¥é%gagene?t &gﬁbéinenlo
1151 if4Bvardssubsenhisily an destghgbsbevee hikebase 1R@, 16Hethe securing arc

er 47 re] eases. the sprin n I essi t
11kt G0 EEP b b, SoTBEET ey s gebgr  §g) and 1143 and
wh@PRYS sed- B Subfafiilly dkOPoschibl SRF4! | Pahaieludddt4 safall detent
Fig. 150°is replaced with an engagenent between
means tdppreseitt p4didental releagesand when rel eased, perform
substantially as descri bed above. Each includes a

I et ans (o) t .
105t ol Figh "7, BFE o, B FFR el BLOLRR Bl shELF R nechpniem and
methb@ id sidvat) "whitch lcati®e haed siihas, eetheodfiisbonsionde emboditments and
~can be used with any of the infusion device
impsensorfniaessigddbPHPr oveent s present ed above. [ 0391]

Step 1, shown in Fig. 157, illustrates a filling

CQSS- | 58S | oV f ' _sectional
[OFSHTSER 1, Enh i M, 372 ASEEL BMina R, (7RI Edss-ectiona
viewhef & dseicy dil50 ahews reg pahbhuttod hibd3e p@siiGneadsadjamshti de thd reservoir

t he push butto 153, i.ch allo filll t he, devi ce....
opeppggbir ugle 1 e s SR uiipBA 13 W Ting the
devARSEARB throubR 15 RBerdoR gg\é\ﬁing 1154 Gvenldor aBseh@IY.E In step 2 shown in

assenbly 1156 is assenbled within the reservoir
Figops%i myalie Sésenfblyr11506] isiasspmtied wgthin iee brsetvolr opsnig 1154 after

2153. The val ve .ass 1156 can
cuh L S5 R 2180 ot RS0 BB B b8 ons
the 3l2LB, tLc¥R), V& udelBi@, buttbe 1163 €o ddbdenkesdslve A1b6, the hole 2153
restricted in sone manner. In step 3, a _nenber 1,

3 158 i
neegs b befeagirictedcingomerantisyt Tbsfehd) & nenger dd é@ sspropided to dlose the
butﬁ@‘lﬁgm\%ﬁé’\? 1n§30ac%leis%\f %vﬁl%og},: ttd Xl?o% R a%{ivatltib% <yfadl¥ @al%&%%@ﬁs shown in

Fig. 159. Once closed, as shown in Fig. 160, the push button 1153 is ready to be pressed,

thereby activating the valve assembly 1156.

[0892] 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
woheoswagwe assenbly 156. [0392] In an alter nat PC®US2004/026111

enbodi nent of the present invention, the valve 1156

can be inserted through the opening 2153, then rotated

t P 8hetlg- :
prop Qe PG LR 5T TR D M A1, AR B (Bbp iR-ymmetrical by
rotgmnsasshewva dn l:imnrn@ -sectiots tviemt oﬁ]ﬁgyl@ﬁ;ahclpthaf bhe, inydokition in the
can. be slidaply inserted 1) ar shaped ho
res 5 st Ay TR TD UL BiF 1458, Lo VRS Beof Pivesismes to be
ex?&ﬁficgﬂzﬁ‘(:{ottﬁe Q?erﬁﬁ@ SR &v S e ﬂ?ﬁéh hafteh 119 93 3SR NP e opening
he cross-sectional view of Fig. 163, such that once

2153 tp 6815111 ithe Vlah’et hs6r when i buisgre il i is trhevedofoawamn dhis option

the, val ve al ve .f et
clsyiok g Bedt P e sl ot Proitod DPRsc e Rustpwindow 2153 to
alld tHe@Btiiatd of EveVhIVE il Fibh e 5PBeBId01 6153, to push the
valve 1156 when the button 1153 is noved forward. This
tion elimnates the need for the nenber 1158

[0 3, Sl pthes immseeernend ashodispenii Atfotslatad b devige Ifdling wed content
, S u
%gggrg }\ggﬂ?\glfl ol% E%' V%ZY rﬁg(\S/ f@’ an %ﬁg oE‘ HB%’ Sﬁglrcég)? clan Pe growded
with chel em/ﬁmenfdekziclem glea:mﬂ>ed mbbemfaLll@\?xﬂlgCaahsﬁntg % i$ hbwﬂrugghas been
Figs. 164 thr h 167, end- o se .indi catQr can be
adlwpg%wa%anm hics¥s dRgieh <V CHiEyt Ak haliedteen BRI HYRRE.
allowing a user to see if the drug has been
[0304] N Sdifs Rfusial @exh@esa itl 1§§§§f505§1‘%9§ Bhav¥ataRydeit ref8¥oir where

have been adm ni st er ed I n some i nfusion
thedieeti eassee |CDmpbet¢1Etthl}9@gb |ﬂtﬂ @Smlha@naraﬂyawhpatremr)arent materials

e .us C ee.co ete t.hrou
canp R B R o N AR iR SR Ry Benr o rates are
to Ifigh) RQfo RN USSR GndMidd thle dé! bElS coMBinhBort ?hrent and non-transparent
interaction, or water/gas transm ssion rates are to
maierigli, AhegnttTwAPEaN MatHaliecanhe @Be TMber cfivBiziesielsosuch as a
lam(rf]rgarﬁéc{ AARPA! &ith am trrt?e';l?o[fggglﬂ relﬂgﬁtg,h%raéoate%d-rrrﬁgtenals for rigid

Fansparent erl a S can

requigéreerital sThes Hﬁibodﬁn@t | b qireﬁénmiﬁ\%htlah déséribed béTbWUicludes a
for, flexible requirements, or coated materials, for
reS?rV@lrrdlﬁﬁécﬁ%ﬁtrlé r?empgsedrﬂ%aél%aa%mtr@ﬁpqrﬁ@ piisgighfor a membrane
1162méﬁﬁ‘td ?i %J?%? habey llq | ugxe%s%lé SRGCYRE rll%&ﬁtg distinguish
i's onpos exil non-transparen
betwad:IEtﬂlB hkgihning anmﬂlﬁtmmlrcff tid&idg aénndmaratuog |1sja1tsas prwnhde fﬂhls visible
mat er i I 1164, A visible indicator 1166, to disti nglfl
indisgog.&mr0s f b i WRFHEH AT FHEP@FAICE PT £ Mignfepyring af the end of the
infid¢4H. ni stration is also provided. This visible
i ndi cator can be either the appearance or
di sappearance of a sign occurring at the end of the

[039531us shown gBBmp. 16d adohdd, # risidgsliel 1848 snustiesed of a soft material
on {h%llﬁ(%gatof" i ic%f is 11%c8>nt%&n\xsiﬁh Hlth‘Iaemb% memsb(%;:u{e f‘i%tze dﬂjl 1s some distance

from the rigid transparent material 1164 due to the contents of the reservoir. However, the

[a

in

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 flexible
menbrane 1162, and is sone distance fromthe rigid

wonrensapsnent material 164 due to the contents 8CTmIS2004/026111
reservoir. However, the raised relief 168 creates a
visible distortion or outline 169 in the flexible

nbr .1 i i i Si I Ok h

meniFgghg 137 15 Teere s ic) 3 Shéuh B, P48 i ARRRBHER thercfore
can 5&QY¥ {oproividie al AirectOnewalizhgorn of €revfliid diyfidseds hempyeredtill other

as shown in Figs. %&6 and 167, the rahggd %glief_1}38 .
embpdintepistas mEevidy BE X 408° WdiGRtion dn ALY PHTOFRAK [aYeReluding timers

' | to the lack of contents in the

andﬁ%é%#%%#w%%%%8fﬂ$he di stortion 1169 in the

fl exi bl emenbrane 1162 is thereby elimnated, as shown
[0396] Hiogprotide. thel bmbedinit wé the presemfinvantionnlehaibgd eioves a flexible

provide a djrect visualizatigon he fluid dispensed,.
matfisds aroviadd by the istBiang difn: 8t b Spriptiget R on, e
“fle PR Esifi*d 1 £6¥ {ORppledasy the!FleRibld et nd ME6LIGhDAs lsufTBe force
and pressure control s/sensors. [0396] To provide the

applexdbiodthergmisedfelichiel 168 8 dr farpy epplieshtodtechilib dd6%aped, he geservoir
flexible material _i ' / g '

contb B ARIEILE el BEBUL P68, Y PRERSANG: BEOF: o 116

appehisb8AL 6 PR ltheehd Bf tHeeinfust dil iajcoromrths enchifZneandfilas 1162 is in
such, the force applied to the raised relief

| 168 is

contagievihnihe darhpmsparenbparhbl 34 olihq 195rvaKdl 0Reandeloe Fyjesd relief 1168
. .Cont Bl I her ef ore
s coifth R0 Ganli belrRof ah R, B Bl BB E 2 o it o

near the end of the infusion or injection, the
[039Firin et amsthéri inmprotE&P vissali indicetivma embadintent e theaprdsent invention,

rapnsparent. part 164 of the reservoir .160, B and e ..

snothig g P e B or e L R SRBE MR oe it s Tl agipate when
the RBEcAR (féli_g’@ry]@%o%&ﬁétﬁpgﬁsrﬁoted QeS8 séveyRtdesighs beinfusion devices

I nproved visual indication enbodi ment of the present i
inclidveerreilsrmanifodd fre combinptier withrsirhdar eepmnopentatand Wiielbmove in the

the.m cro i.nfusor, ,dewvi to visually Indicat. e
eengracRaEPORT darronrs Sh S bbbl Tre nes e AL IR s away
fron$ B¢ §afibnt deskig s refradtihu Thizfestard, Gesssbeiatisideith theashed and lower

mani fold in conbination with sim|ar conponents, . and .
caseygfi thp onisy shelh of e devies, an dierused ifonpoviding giGhest ingproved visual
indic?alﬂnn for insertion. The needl e mani fold then noves

away fromthe patient's skin for retraction. This

feature, in association with the upper and | ower case
[0398] tiheringuhe infakioh| prodess, ke thevdr cese is attatiedue ¢t padient’s skin while

the &rﬁovkg;etnlg éﬁey %‘q}ﬁggﬁg&ﬁ%\é E%d h?/eis‘fs E@L}f ign%}di ﬁ%taéfcén[ 1.j itoi:;’ %EI]S upper shell

whid (PRI OvikBE R Phticht,Sé Per¥bl LiSink RBe WRRSHN GRERe] SLocated
the Shell "conponent furthest away fromthe skin. It is

withimitlee infipseon divdce, isha chmpenepé rromandnly vefsitod do tag a heedle manifold

subsQa?r}tfa 9 tab d25c %(risa%%vg.slgen a%glﬁlf Pl;(é'lds 1y thqg\ﬁlegcﬁé mLa%?t%fde gre 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
wdeswsroiges above. Permanently fixed into this reeaisen04/026111
mani fold are one or nore mcro-needles, or very snal
cannula. This needle manifold is also attached to the

 dqr bl j : r f
103881 4129850 ekl bR JERRS ot 1 B gy, e ol

punshwes aelcentas dd maenfie sifih o deliver theaﬂmld hquidy gdse)rfvlapmdnedwatlon

Vo t hr ough, one or .nore trol . deviges,
pro RS it reseRo P ATRCHGHED 55 PSSR dh et ped hto targeted
§'b8l eveﬁel RlerBRG Y Pati tufr AR kidk
1reg{lfhlelbbggl nnleggeof the i g%tuglpgﬁd 1ELEchess for ?%atﬁﬁ?g’dehvery ean
occys| the emqedlet menideldnisl argednizt massfolih dpmrgseirs at figection substantially

perfidiiir G 200 Mo pPobieaRtiony* ehin Ritigry 4 o f edon generaly

parfAlslivwig! tReMNos@axRe Bt aliflh. t Ashptaehboiel e hdetR manifold motion
targeted regions below the epiderms of the patient.

may glsp b clesigeed 39e2 wkatimgsneahpismdhergevsal the erfrusing méncator elements
f.Ql
of gﬁe eng[?r?g%qde g Jl&ltcgtok I%ilﬁﬂ)per I n?% pgrb%t 1?)108 %a@%iz (f% near the

terthin@tip@bf e ﬁnfhsﬁh ipPocess, fteeceanneladird withddivmefedrh ke patient by moving
gener al | yg)g%r allel wth the | ong axis of the cannul a
the meedlsiraanifphdie 2 ¢irpeting egneraiiy ey omdhe @hlwgﬂ% % ning the

dfth fex il SHPoBRCB A the
neprot%ggg%g ngﬁggtofﬂgfenentsp%g)lﬁls |nproved Vi sua

i ndi cat or enbodi nent can still be incorporated. At or
[O‘HD;Q} Thé dotaledistaneet pOneadiie tarifoldftaiebim pn esasple ¢nhiwdiment can be

annu e mnthdra fro the at ent by t.he
PRI PR OF 0 R SCE: B Gorfe R y B o g feature
howie! i@ Bh@imAe tHBWbisst 61h‘Qalﬁfé§§|’| & th® [ﬂfﬁﬁbﬁi devicé fewhich this travel
di rection opposite to its previous notion. [0400] The

ocoutst aFor pthen fewtignalneauiremerini the Ingedle auanifald istyndsedlypone of the
tallgmﬁl%ggﬁé}ﬁs ﬁlqg ?rﬁ’u?gﬁ) 88\)/(1 h}; hr &% ¢ gll’sclhregclt]lop ésa?ﬁp%ndlcular

ePre

to theVWRiteEurfdcs ih Qhénaftia%fzﬁ‘lﬁisﬁtﬁl ﬂ@l@ihblaﬁémeﬂta| Foemsse fkfasons and to
t he infusion device in which this travel occurs.

accgppdate the neesseary mmagiony tedap surfages of diegnesd }?amaméqlé il be close
to, Eny 'c%ﬁjcalc‘ywﬁﬂ ﬁleqfnm%lg @m%‘?ée oF e agéﬁtggflﬁl,e' 1 s&ﬂg e, gnor to use, and

usion device I'S Sense, irec
befpxer the nebiedlal mamit‘@idtrhetmk |cmuses1 rchanda iimsettivn mteathe)fskm When the

i nfusi on dev | ace these re son and to
infusiQn pHaEEss 55t ﬂbec‘&? alﬁg’?‘ii g1vey ﬁ\@aﬁf @‘Ffl%%%%s‘%face of the

|
upﬂetq @as@ %ﬁ{éﬂl? ﬁzglﬁigledc 1?5%112\{1: eCIag gl & %Q[ﬁ grpéelrearglgd\;’eeﬁe@wgéfﬂh@ ﬁﬁp er case and

thesnbcﬁlagamfpludl Whendlm:@ mfuaom isowhplge,tthe nn@ﬁ@hﬁnﬁaldl andlcannula are
nottL o causes. Ca sertion,. |nto

refet TS SRR pE cRe L Shafla pERIOT noThE GamodHasntr o the present

invERIASnAWe o fetilid di@pdseé htOBe S IfAEndMdle M8ni6NA at €ASEe visible to
duri ng cannul a i nserti on, causing a gap or cl ear ance

the patiens enusen tropghes festise inatha upper case.

[0401] In a first embodiment, the needle manifold can have a cylindrical prismatic or
similar prismatic feature that can protrude from and/or above the top surface of the needle
manifold. This protruding feature can be integrally molded with the needle manifold body,
or it may be a separate part attached to the needle manifold body. The protruding feature is
a highly reflective and/or bright contrasting color to optimize visibility.
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the needle manifold. Wien fluid infusion is conplete,
the needl e manifold and cannula are retracted, thus
woebasrongng to their starting position. The enmbedrmsmios/026111
of the present invention includes a feature di sposed
at the top of the needle manifold that can be vi si bl e
With Y/E AbtHiden
[ofggﬁhsPegk??&% alfﬁréf&g%bo |nen§% E£ nee %H@(Rg&ﬁ%dzmow;
botham géreal lo@biohavd approyirmarnel size,adn qprehmgahn be quroxadasﬂ 1harugh the top
rlsnatl feat re that can protrude.fro r ve .
cas? hee Plz%l d 3 5 frangpay g%pp Tk q”l%ps gc{ 8ev1 %tted into or
thrafgettﬁyfypr&sé aak b pioniciy Peeuir@bﬁ %@ﬁéemermmf&d Woluld §lf8ﬁbly fit into
needl e mani fol d body, or it nmay be a separate part
or tatcmah lizeckop @asemenmedm:aslxdabﬂwffﬁlmto opcavehepqoketed udiang the inside
eat e is hly reflective.and/ or .bri
reglB th g Sl BhdPy” SR SRE Rl otig dfgsyet type indicator, o
lar%'é@ rfeQaReiel Bidoval §lhpbd & inRREER BBbTiabdlimsthe e dadei ng
e

ature descri bed above both in general |ocation and
roxi mte size, an oggnlng can be §§OV|ded t hr ou

a

[04013] Aspneied @bovs. {he wioliading sfeaturg o hsr Beadl wmbfmﬂdg is a highly

reﬂgpﬂl\%eagld/bo? %Isﬂﬁﬁll L%Bﬁ‘ st Vdo?cﬁ tI) %){n%gze' \’?él?}%lg géf&ﬂé} Jntbeodlments, a

case. ng feature on needl e

smmben tdloted mdnuhtﬂr shm dmmhde fekt, such as dlie tvord tiRbadylig “O®P, or “Start”,
case openin or slidably.fit into a concavely

Wh}fgé%lé‘ls 15,tBS,Ca5R OPFRENG RS H¥oWegi on of the transparent
wi ndow. To acconmpbdate a pivoting or textural type

[04@4’] %@Hﬁfo’nal@y | Ab@RF emb@&ﬁrﬁﬂgﬁaﬁﬁg a%o%\é@lltloﬁ hﬁd-l@aﬁor is possible by
wi ndow can provided in the top case. [0403

addieg afdeasb omeadduﬂtmlabpm rXhd$ ep-pesation, or pivotihg méleanoe can include the

| ect.ive.and/ or

b ey i - iRl oo ARG fla JhuP e pspatg oppgytold has

tra@IP A6 WE A8 is dn TheTRdtBnCatdkecd dpfilh GafedFal GRMttablddu@ethe pivoting
text, such as the word Rea or "Start"

indigateshcansflip @ indicatar { ela&aéfesﬂals edrlitigna tews Aesduas theaporl “End”,
“DEN bt AL, ?Hé’ Vin fé@f&gé th%‘ ﬁ@&g oty 485 BRR! feloBVe to the
y addin ne

I ndi cator is

ncéﬂhihhhﬁﬂ@hmﬁﬁdbfpﬁhhﬁgtmo-posit|on or pivoting,
i ndi cator can include the above text in quotations

' , in i nfusi.on nd, when _t he ne dl e
[o‘ﬁéﬁle%ll %5‘3 a‘?’%ﬁﬁ%‘? fifgmreéﬁ%]f lfl%ef}“ﬁntdﬁ%“ﬁ’éfl @Eﬂ"e allows ambient
hgl‘?ttté ?ﬁ’thﬁuélpfﬂe'?ﬂmbﬂhtr@rﬁ és o fwiddvr &@d 4 ca{sg ewlfﬁbH %ﬂe@& from the

cator, can fl the indicator to ke Vis
proauidmgumhaaton &uxfaceubhata@ cloke tonorr withiBril concBoa pquebof the window.

The FFESF et Shehtinpmateiitk Sutfhiteb e vApEAAhaE thefl réckived by
theRis¥0d éyrf.- ESQAREY, Wherni$8 nedd1€ nRAFOMI i RIthe @b, bhetridt&SSdkition, the

i nventi on descri bed above al | ows anbient |1 ght to pass
indidatas gihdewi of theaindprere d@vweh@e@rs agi  boghti abjqoh surreipnded by a clear

b TR B TR e
surficed HRXh¥ ¥é.

[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
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The reflected light is then transmtted back out
t hrough the wi ndow and is then received by the user's
weyes/niEssential |y, when the needl e nmanifol d i eCrstdoe/o26111
up, or retracted position, the indicator w ndow of the
i nfusi on device appears as a bright object surrounded
thalp ¥rdfoafih€ Hhelt@Pehe 8 Ha0 %k iall ofiFElPUR Ofhe infusi
t hat aol.i gt [ r?ct Iy econt r aast s&ﬁ’%&al@eo sur}?ouﬁ%ﬁﬁégad i the infusion
devigranddaty e patientt ddowese, otherABihoM efi usdeambedisad by the user to
.. manifold.is down,. in.the "cannula inserted"
miepyes 41? Sfiblg %nﬁ?%?gﬁ%}nﬁbcaf%d‘f”& Yor feature is sone
di stance away fromthe w ndow. Light passing through
[0 The Ela¥odMich® deferilRil beREARIoREN IR Badl@ged RroRGerihce and
reflect fromand scatters inside the 1nfusion device,
protepiegre f bresclipree inw et dswthapivente seneknt kmbpdingwt nfthe@resehi mvention, a

pecEIRAELTRDN 1€ b AE L AR AR L 251 it B79RL Bhcrte
abovattheet Starilizedd iteatporgddedonermihited, bt dillRaswiieeRdntents, such as
or. fully discharged fromthe infusion

artially, Cf ( .
mecg@w é eﬁ%‘ﬁ 3 higwids igas, popydshtandHbediker , Tha Hevicesethpoae vest are not
dec&iﬁ%nﬁﬁféd?@utlﬂﬁ@ﬁac%%ihg@uﬂf&%ﬁs to interpret the visible

c

changes in the in tor wi ndow. [0407] The
enbodi nents descri bed above are commonly packaged for
[0468&] VB pavkeging dygerntshowindn Fighdogfilovegh 175 yempasstdesrray type

| pr ove enhodi nent .of the, preseni invention, a.
Pa"‘ﬁa%k%fg‘?eﬁgms@s?‘&w% LAY Y EHORAT P il3hlg dp¥iess 1173t e defined
positied i (€65 vertihl)asnd fp@@ﬁd&eéﬁéﬂnap?a&!agﬁﬁ WRicRSan be flexible, like a

_sterilized, transported, decontam nated, and £111 ed
pliahjetbag d bt et 51905 oicmgidslikesaibay He80as either a |iquid,

gas, powder, and the like. The devices thensel ves are

(049 SRESRLARLAR S8 sV obASPASKRS ALY’ R0, pipmnts

desctibbd abon tteatevives asm by aﬁsymelenaﬁd@a@emn?g 10561 th %ﬁlf;y nest 1170
Iyxlm ch majintains a nunber of prefillable devices 1175

of gy (% el 2p S8R & FL3- 169, Sl sy Buiiged 0. Bach

opelglﬁé ?Jrfh%k iRARkag hﬂﬂlg\éqg%l{'i‘bscﬁ@6 b&esgﬂ’i@%&: ieg%at%gd%?ai@%flow. Then an

rabl e bag 185 an or rigi
extef10d B¢kaginge sughr amdbag il B85 ad bapy 1190 (#sishowdeuiRig, 174 illustrating a

compliy aCHding BETHREL o1 BUF | 80 Bl pHlsl e TS oopen Fig. 175
illusGiaRhy an&ﬁﬁplét%71§hcﬁﬁgi|ﬁF %xfa%l?%),u i plovideh! toa%]aﬁg}ﬁg@ 6111’59%‘1;‘\{ hagainst

Fl_g. 169, or partia as shown in Fig. 17
bactgp@ vontgrtinatione rTherhaigdd 88 can he phestidedf with bs idiefial vacuum, and bag

119085 b M08, SR b FoeinBeR Hag P o de-SEd Tiin. 199 can be
P bl ek ik TR S8 BB Bt i
or wiithpyicany igicrra) vacuusmp [Lapisalba dhagitegaknashpging can include still another
pack3gf Yiaf f‘sdad'iigd a)uﬁre@&{t%sé (TE?Q rdiuétyco%:‘ril iﬁr%%{ 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 1190 can be provided
WQi2005/008708d t hout an i nternal vacuum The ri gi dPooUSIDB026111
can be provided having a Tyvek, paper, filmor rigid
cover, and the bag 190 can be provided with or w thout
[ [ I
bagdfle! Iritrilg(? BRN 149G ok afs%g%%l gfi?oﬁe&t 8110 R BACHBHR91170 and
the meetvwrth dbwses (lil72.is placddsh € dlkg nfackine c(nm ﬂg)wn)tto then fill the
éa&g with the box or bag. The conpl ete packagi ng
devqes ‘the nest 1170 and external packagi ng) can be
sterilized by gamma radiation, ethylene oxide, E-beam

[043! 1]0TB asABRY ﬁHﬁl@aﬁr@ce%E efh!el ﬁﬁlﬁ% 'rﬁ:ﬁbh’ﬁfet Qﬁldralt{eoﬂﬂao&evm? M175 as
devi ces 1175 need the conpl et

ShOE'adkl é’gg ng liusingxtbe riballl 95 d@t oG mndl adreel op@fmggsehl&ﬁtprowded in the

t f
ol RER TR SRR En ! SRR A o5 MM A 0 gt in Fie
173t hﬂléﬁbﬁd 1108\4RH)1106, aﬁﬁr@eﬁﬂlganqm be fewded Rﬁﬁn;{rbv@the laminar air
1180 or 1185) of the external packagi ng is opened to

flow apepnd theedenicss 1175 @nd maoyide an@mpow fon tefededes 11157 sf asforce is

req@ké%lc e;[/hl%cr:l[ 8@ ﬁ%&%milﬁ?é ﬁlos eas ef%ﬁﬁl% 211} f"? H%ethep o}éoég §he devices

11 75hendfribsl 1196 cmaciu msed Gal’a:efﬂﬁr fies %d%ce?- S}gm@amﬁgﬁﬁihag processes, the
sho 171 usln the ribs 1 an and

devrchég7 % ﬁéf# ?fgée ﬂ@@ta}ae VP dAGCHrat RO Bnhave afdling head of a

ﬁlhﬁ %Mcﬁﬂle J(ﬂc?c]shQ\];va B ERh t14é3&1&§ sﬁ ?9 églﬂdﬁg?e]c_l 1@pth\é' ﬁigfws in Fig.

he nest I n 173. The ri
1710 @dnvmgsheld@&ceampwprcbas shed/nt io Higprdvadlomsehé fiftinyamactiine to have

roun t he i ces rovi de a support for
add{t}?élmjd@’fﬂl{:eé 9 4l85 f’ 3"1?%%11]:& C?e?‘ﬂbgi red on the top of
the device. The ribs 1195 further can be used to hold
[04i1] da\telﬁgs padikhgingnekidid RS ukd WL ARins, UsiRek iR sfy%ﬁgssr are placed

the devices. For specific filling processes,
in agesst eeraposed 9f p@dastie late andichimmereand an aﬁeraalcmﬂchagng is provided

and%%ﬁ t}dc égi Vé]f;)a H@M%ogw&thﬁl I{l‘ﬁ’%dpew 8gghelpf%seglsmlv O&Ia oga n8§/1nclude

a plhfeer ammwy bur sﬁnlgy aik éfranddavent §f £HE1 BBVine €3 96 PTAE BseASF ribs 1195
shown in Fi 171 allows the filling machine to have

andJddp erites Ko freflte@rfa@eaaqndgq%lowséha BpiigEsin g present in the room
o 18O s AL BUS B ABSHARL 09 Pl el froviain
theﬁﬁh@ﬂ&dﬂydéammﬁdamxmc pIate and chi mey, and an

external packaging is provided and constructed of a

T AT
ab11ﬁ§/ t@ MR Mexitle bhPd 189 Mstdid HHe ribiEHHSS 180 a§ 'g*ﬁﬁ dkgcﬁe external

and 1196 ensures a low front surface, and al
packaging dherapllowing w yaceemnin the bagd 18% donprovide a Vlsual 1ndlcator of the

package integrity. In this version, a lost vacuum indicates no integrity. Additionally, a
flexible bag 1185 is less expensive to provide than a box 1180. In a preferred embodiment,
a configuration is provided with the nest 1170 and the external bag 1185 having no
vacuum, and an added second bag 1190 also without vacuum to prevent dust from coming

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
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to fl ow around the devices 1175 and i nprove the
quality of filling in addition to providing the
woOi2bdsiongroabi | ity descri bed above. [0413] O her poemustios®26111

associ ated with the enbodi nent descri bed above
includes the ability to have a flexible bag 1185

mod! ngﬁsd afdf p(‘i%ﬁ)lé b 'tlgz Q}?anﬂ%%oerﬁﬁocﬁﬁi%ﬁtso&ltﬁ&ﬁ rﬁ&%ﬁﬂﬁahepartmg
packagl ng, en a 'ow ng "a vacuumin the bag 118

fromp Ith indeela taschings amdda&ahmgesofof tthes packboe |Ap@g‘dmg&y all such

t.hi s versi ndi cat no integrity.
modiigrafiphomarnde] t Pesithided B s Spur watis Myealbfoe 15
provi de than a box 180. In a preferred enbodi ment, a
configuration is provided with the nest 1170 and the
external bag 1185 having no vacuum and an added
second bag 190 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 inthe 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, and a top surface; an injection needle
adapted for penetration of tissue, said needl e having
a lunen; a reservoir disposed within said housing
form ng a chanber for containing said nmedi canent, said
reservoir defining a body opening having a
| ongi tudinal axis, a reservoir end and a body end, and
a reservoir port wherein said body opening is in fluid
comuni cation to said chanber via a reservoir port,
and said body opening is in fluid conmunication to the
| umen of the injection needle via a needle port
di sposed between said reservoir end and said body end
of the body opening; a pressurizing systemfor
pressuri zing said chanber when the device is
activated; and a val ve disposed in said body opening
having a reservoir seal for sealing said reservoir
port and a body seal for sealing said body end of said
body openi ng, and novabl e
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along said | ongitudinal axis, between a first and a

second position wthin said body opening; wherein when
weoeabw/ngdose is in said second position, fluid PCT/US2004/026111

conmuni cati on between said reservoir port and said

needl e port is established, thereby all ow ng
whiEdiEa0Eqts.to flow from the chanber, which is

pressuri zed by said pressurizing system through the

reservoir port, through the body opening, through the

neetdl e pArdeyicarfor ddhivetigha triedichimerinintf the bedynefaba&idnn by injection
. the patjent. . 2. A device as .clainmed in claiml,
Intq ¢ rou Lt%P?eSkHbﬂg/a RELNL SARIPHHBST eservoi r seal are

conprised of an elastoneric material. 3. A device as

cl & BRidghaAf MbatiomQBERL Addi&l BAUMtSCRE skindfAGfatient, and a top

conprises a plurality of body sealing rings adapted
surfagg; an interference fit with the interior of the body

openi ng, and the reservoir seal further conprises a

plural it servoiir- seal ] rings. adapted.for .an .

P Pl bl SR o a9 PR g Bivifia omen:

openiddgrybir disped ogittds seldaidiihgl forthingM @heinBert o8 doataveing said

i.s conpri sed of a plunger portion_and a stopper ) ,
medigprperinsaid Eserve slshaing forady owering tharing g lepgigdingl axig; @ reservoir

dPLANGEoBPT &d0Mand' Y ko i SEAY Uldy G Ys in flui
- t hle boz?y(/) ge£ , alnd sllaé}S %1? ?pdgte?‘ﬁ%éérlﬁi %E}d/gdglrnggﬁégrl%gs m fluid
conimamratiomatoesaidichavhbarhvia 2 resdareoif |pext, lahé stidabodyaogkning is in fluid

| unger portiqn. 5. device as clained in 1, erein
confEiEiy Qe e 2S b ssbn Tesfla Nagaiedeiontiiagosed between
said feQdFvbiP 8nd BSLEN@bEA LM JPhd By RpYingnd and the body
end has a greater relative dianeter than said

r esepigssurizangisysgm forduedsuezing saidaihambler whan thehdsvagenis activated;

andthe body opening a first section and a second section
t her ebet ween sai d reservoir end and said body end,

sai gl vhiive dispeR6d i@ RaidabddyJopentrg Bhviflg aMRkEK oRNalb Brtsealing said
second section having a second dianeter, wherein said
resqryQis porg iaadrabedy peal &oraralig seidhpdying of exid hadyliopening and movable

Lces: - A [ 6 ei n.t ransi thon .
o, pQSENEERIT, BT WAL g U0, BB D bR ooy
opeflindevi ce as clained in 3, wherein the reservoir

seal jng rings have a . fjrst_dianeter, and_ the body,K .
sealnEny Vhgssadvalve isBessmd sesondwestion, fad comnypiieption between

said dljege?’(foig g@ﬂ%.fﬁ Eaihgleécﬁec'é?lrt ﬂae@tfﬁﬁg dSBERRY HbRIBIfEdicamertto flow
evice as clainmed in claim1, efeirn said réeservolr

fromdhe chambehr swhisbds ptessurized by said pressurizing system, through the reservoir

port, through the body opening, through the needle port, and through the lumen of the

needle into the patient.

2. A device as claimed in claim 1, wherein the body seal and the reservoir seal

are comprised of an elastomeric material.

3. A device as claimed in claim 2, wherein the body seal further comprises a
plurality of body sealing rings adapted for an interference fit with the interior of the body
opening, and the reservoir seal further comprises a plurality of reservoir sealing rings

adapted for an interference fit with the interior of the body opening.
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said reservoir end. 10. A device as clainmed in claim
1, further conprising a fluid path as defined by the
woheosines705t he reservoir port, the body openi ngPCThis2004/026111

needl e port and val ve neans for maintaining sterility

of the fluid path. 11. 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

hodisi ngAhdewiiceg as claombd rn sy r¥lasrein twedvadve op compfisedeofan plunger

_injggtion need|.e aquted for enetrati%n.of ig@ﬁgﬁ :
portign apd ASEMPE’ PRIFPTrgS2L FORRST POLHYTL AR MR oey e%‘?rsoﬁjosé unger portion,
fonnYﬂagt Bt tefdeBHSe0ard P theQRial R, BAd SAidcktePpdt paRAbeing formed

said reservoir having a body opening; a pressurizing
frommeaatsriflorhiph ésware fiéxnpledbancsaideplengasiportidien t he devi ce

is activated; and a val ve neans novabl e between a

first and a second position within said body opening;

t he val ueidvRans dlafldddinng wherdh @Y BoBt SRPETe, hasht ©Per, said taper
maintains its integrity, whilst in either first or

exteding fdmptheiresenyeir enghde dienbadyerndsaiddtbe dode end dias ajggegter relative
. sai d second .tion, fluid comuni cation between the
dlamregﬁg}a\?osfur%r} sAOERED | S cotabl| shed, thereby

all om ng nmedi canent to flow fromthe reservoir, which

is pressurized by said pressurizin ans and through
t hé- needl ¢eVigh & ElRBNEAIY énW.ierfE! ﬂﬁgl&gg'i e 2 skt Selion and

secoﬁfﬁE LdYish HPetReWE &i Ervioﬁte%dtatﬂﬁ sgﬁ%dgfena, P ftiFs'E‘ bedB¥n having

njectron rnto or through the skin of patien

a firstodiariesirnand saith casomly sévdion Ngpving ot teoomd drdnaater, ackegpeincsaid first
. to contact the skin of a patient, and a top surface;
dmn&ﬁ”ﬂ%?%@%?3Wnﬁggﬁegm%ggﬁF§ Ifor penetration of tissue;

a reservoir disposed within said housing adapted for

contai ning said nedi cament, said reservoir having a

body opeAidryiteass olgimed dn@gi Mdwreialthekassitiem deteged ssiskfirst and

o&enina i% inﬁfelective fluid conmuni cation to the
secopdh SUOTYIS HELEe: a pressurizing system adapted for

pressurizing said reservoir; and a val ve disposed in

sai d body opening adapted for sealing the reservoir

deBi ni nd devi¢e 83 cloimed AR, WASHPIIRETSSRIVAIr isalingriggs have a first

diarrlle?er}%ill& %ﬁé D& y ge)éiiﬁg ntn%s Ravs Q&‘gng %‘f‘elrﬁét&? Wil i #rd diameter is

less than said second diameter.

9. A device as claimed in claim 1, wherein said reservoir port is disposed at

said reservoir end.

10. A device as claimed in claim 1, further comprising a fluid path as defined
by the chamber, the reservoir port, the body opening, the needle port and valve means for

maintaining sterility of the fluid path.

11. 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, and a top surface;
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body openi ng; wherein when said valve is noved to said
second position, fluid comunication between said
woeswsrugios and sai d needl e is established, therebgs2004/026111
al l owi ng nmedi canent to flow fromthe reservoir, which
is pressurized by said pressurizing system and
thr d tQ.1 he t Sht.
ol B nBEREM Bl Br bR ERL sy e RoBEY bfipt jumen:
a résejv@it disposed tvaithin shfﬂrlmighlgtfaﬁf cdliathifd séld pAddi€tbent, said reservoir
conp i ng: @2 housing having a bottom surface, and a
having, é‘t’fif%ﬂ?@mgan i nj ection needl e adapted for
pen | L , .
Cor & PES P gk ol ERF S L P HRER o RS is activatee;
andsai d reservoi r haV| ng a first flow path, in fluid
conmmrunj cati on he reservolr; pressurizi.ng system
adaht'a effa?anﬁrreg i DetRgen & st a8 pvepnd RoFfiGn dViffue (faid body
op egg%gﬁ gfel m\}ﬁg\%er?%an% %lﬂ;défé% % aﬁc{cv‘a%\lvev %ﬁ%?ﬁla Pfglc?intﬁﬁﬁ%lﬂg itd iBWerity, whilst
méu'@nnfmt@aﬁep@tdpqsﬂtdme i nJ ection needle; and a val ve
sed | ﬁ uid path havgpg peser. vmﬂ %eal .
g BEER, rd i “6bth eBK 1Pl SesPpd BSOS il hrapavnication
betﬂ'@érhth‘é&@éerﬁﬂﬁﬁlﬁi?ﬂl@che@&le% ¥ahyBhBQ dMert %eﬁmﬁl‘gﬁﬁéﬂlcénﬁl%t to flow
fluid path seal having an inter nal whi ch
fromdhe geeyorhwhich is preparired by daig mT@ﬁngameémSc@d\ﬁhi%lﬁh the needle
int§BESa contact the fluid path, the reservoir seal
% ed entirely within the fluid path and novabl e
between a first and a second position within said
fluid path; wherein, when the reservoir seal is i

firsd podideviss ordeliverngamsdicementiniaibe hedy of Realiont by Tnjection
mtém‘ﬂr h*eh@gmls ﬁr%ﬁ%gm@hﬁwgpath is not allowed and

when t e reservolr seal I n“the second position
fluid conmuni cati on between the first flow path and
t hea bewsorghavinga fpetom stk hdapgel tolobntas e skinefagpatient, and a top
|aimed in claim13, wherein when the reservoir seal
SULESi n the first position, in the second position, or

t heﬁrﬁﬁ?&cﬁ@@ﬂeed‘lé‘zﬁiabféﬁqgfpén)étrgﬁoﬂ heiss@servoi r seal is
mai nt al ned. 15. device as clainmed in claim13,

whet é@swmechansed wathisy sad housing aflaptedhforipentainiag said medicament,

t S OSI tion t.her ebe
3 o5 s S 8 gL M8 Rps enin
in seleetivd Hhiid cﬂﬁhhhunchﬁonfb thevhjetidnQieedie] i vering a
medi cament . into the body of a patient by injection

a pressurizing system adapted Tor pressurizing said reservoir; and

a valve disposed in said body opening adapted for sealing the reservoir defining a
first position, and movable along said longitudinal axis, to a second position within said
body opening;

wherein when said valve is moved to said second position, fluid communication
between said reservoir and said needle is established, thereby allowing medicament to flow

from the reservoir, which is pressurized by said pressurizing system, and through the

needle into the patient.

13. 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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into or through the skin of a patient, conprising: a
housi ng having a bottom surface adapted to contact the
wekbes/ag70a patient, and a top surface; an injeeCrTas2004/026111

needl e adapted for penetration of tissue, said needle
having a lunmen; a reservoir, disposed within said

housj [ f, ' .rigid plate and

a gﬁ%@%ﬁ%?ﬁgﬁ §%§ﬁ%§f%ﬁg§ﬁ§%%?§ﬁ2&%%ﬁ%ed t heret o,

f ormiimgetionotvadib edaifted for patetiationgs dsaienedi cament, sai d

reservoir. havi ng a. .body..openi ng havi a |l .ongi t udj nal..

rocraesitibis SRR S el SR Ry drn Sony 4 Rticament
said TERBVIMPhAvilOd tirs16%ath, $Rf1G RSN RREMoRTo tHe rEdewidir;

communi cation to said chanber via the reservoir port,

and rsedsdriting yystase Adapied o pressurizing sah¥eservedit i on to t he

[ unen .qf the injecti e e via a.nee t .

o Sl B BRIy A8 Balifols BB e cxprein e
secd?itl flRep&th yindRENERBmuAichi @SHUhE #ijEuios Yisédten dnar

pressurizing said chanber by conpressing said . _

mefovadvredispaser i spid Yud mathpeiving 7 resepl spd@pd g BHT path seal, said

: Vo Li : i .

s 4 o SR bt Sl 7203 58 858K ey
sealliadingompanicng) sidadwhiol abhtecta ttenfiuid path, boden extdinabside which does

axi s, bet n afirst and a second. position. withip.
not §%%°tb€‘aﬁ‘ﬁ‘g BAinde Wﬁ%lwe%rr?ee\lh@_ﬁp%saﬁ AN ihan 35 Bid path and
mO\;aF)%{Bﬁx%é}l { ﬁﬁ@%ap@%%ﬁ@ﬁﬁ%ﬁmn%@mqnﬁd pagi tion,

conmuni cati on between said reservolir port and o
saiwheneied whepdht ressredt abali ishind thet fisst giopitioh) dlwich gommunication

nmedi capent, to flo romt chanber L.ch .S .
bervfedE R cis i SeRend T RARES o Vel Bt s reservoir
seall RSB 1Oiskcdddl fositioh! M ohtiBuOfonORERESRDthet fifsOWIBN HAR and the

needl e port, "and through the |umen of the needle into
secaridellqyapatbng allowed. A device as claimed in claim 16,

further conprising a needle conduit having a manifold

end and a needle port end, wherein the needle port end

i s 140 flAligdviceapunimat inoflaim 18, Wheemeehidrethp atderaditisdahés in the

mani fold end is in f]uid communication with the | umen, )
firstaposttipm, ik thglsecondesition, pratierebrvesdthe dntggratyiof dhe gespiey seal is

ecaeedle. 18. A device as clained in claim 16,
erein said reservoir is substantially planar and
substantially circular. 19. A device as clained in

L84 Ut oL Pl G5 5 OB iy b R o e

first position, in the second position, or therebetween, the external side of the fluid path

mai

seal does not contact the fluid path.

16. 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 adapted to contact the skin of a patient, and a top
surface;

an injection needle adapted for penetration of tissue, said needle having a lumen;

a reservoir, disposed within said housing, comprised of a substantially rigid plate

and a substantially flexible membrane bonded thereto, forming a chamber for containing
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20. A device as clainmed in claim 16, wherein said

needl e conduit is integrally fornmed in said rigid
woheis®i18783i. A device as clainmed in claim16, weeraiSmo4/026111

said needle conduit is fornmed froma different

material than the rigid plate.22. A device as clained

0

soid IrelcAih Cotd MR il A e p ey PR axis and
resegecioredd pmsli 4 body esdi ahdfd rservio@spdrt avhedn rsaig Pgyigi dSIQnIrIg in fluid

t he needle be thin_the housin and .said secqnd
COnyRUMEAAR oo%a g‘%&%r Y 16 Tesrevateen e‘%’e?%‘é by epeangfs in fluid

contB€niBANH #0the d8mer of 8 ﬁ'@ﬁ%%ﬂ%@ﬂlgeﬁa lahek 1@' gll,sléosﬁd between

further conprising a nee wherei n the ‘nee
said wservleiperd andsdidbatlyt dnd afeledbeiyanpdninge needl e hub is

rigidy attached to ni fold.end of, sai d _needl e . .
conaduﬁ’*t% SULGRE SYIET e PEFSSITIZAE (9! BHbE" 1Y | qompressing said
me@BRBMneat i on with the needle conduit. 24. A device as

clainmed in claim22, wherein the needle conduit is
cart VREgetignpsedidh S{llldahodb’h@memh@ﬂn@mdmsmbs sgef Farcteeling said

N T

alodgh ealﬂamhgﬁdlcﬁnaﬂnzdﬂs ShetRiednhe HEE @ﬁ&j P 8&dohll QibsitRAdwith® said body
mani fold end of the needle conduit noves in an arcuate

OPCBEEh fromthe first position to the second position.

25. wheEaW k& @54 92}1% {Eelﬂ%%{?ll £oR Ml fest &rlttl&} {o said secand position,

conprising a needl e sta Zer projec
fluith cynropanativg, betveem eeid| esatvatni ﬂmrz and heaid lngedie rmm fsokdablished,

N O I IR
preﬁﬁﬁﬂzhﬁk esy[éx’t%ﬁi'1 t%ﬁ%m %@reﬁ@r&bﬂqﬁfry tRou gﬂ'tﬁie e o ?%flﬁe%]rough the

opposi’'ng thé needl e conduit. evice as
neeflls portaimd théqughtiks kimentofi &qm@dbunﬂozthﬂgatwylst emis a disk
spring, adapted to conpress said nmenbrane. 27. A
device as clained in claim 16, wherein the

pr esgur i Zidegics ¥$¢18iddsn 3laBa! 1|66ﬁidﬁe€c<§ﬁﬁﬁmg a ﬁé’éﬂﬂ’é &Qldhﬁ having
conpress said menbrane. 28. A device as clained

a maguatold 2end apdraingedlpeport cande woeini the ge@ﬁmpqmmdea in fluid

conﬁllll&rﬁ?z}t{?)gtvéltrt]lg ﬁler}le%&ill oqgfa | %} 2% ofdf 6@5 tsglﬁ élu{cﬁcgorﬁlgglaifgtion with

the hummgh o ftthé ﬁeddeas Sndllﬂn% Ineahﬁiem éﬂaaa alldptéde Hold the npedEt i on
when the manifold end is in the second position, and
the manifold end of the needle conduit noves in a

Subggl antAgielVYceasfsCéié’ihgeél%t aalfgj\i/ ﬁ?ew}gref“? I3l 1%9&%& 90 sﬁl?stantlally

t he second position
plar2? andvdrsteintialihercubedl e conduit is canti I ever ed

19. A device as claimed in claim 18, wherein said needle conduit is in an

arcuate path around a periphery of said reservoir.

20. A device as claimed in claim 16, wherein said needle conduit is integrally

formed in said rigid plate.

21. A device as claimed in claim 16, wherein said needle conduit is formed

from a different material than the rigid plate.
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such that the needle conduit has a first potentia

energy when the manifold end is in the first position,
wanastongroneedl e conduit has a second potenti al PemaISgn4/026111

when the manifold end is in the second position, and

first potential energy is greater than the second

potential energy. 30. A device as clained in claim?22,

further conprising a needle actuation spring, coupled

to 2he nAedvicecnalainted intdaimi 17t Wikersiaeiiik enaifolthbhd Bf the needle

i. f t tial when the manifaol d
corgfis F dn bl Betiept o S Rtsan HUS LR B GO oA g position
corfa@ﬁémgl% fheS GEONE BGhEN iRk ALYt erﬁnhhgalﬁmgﬁcgﬁ)& dhosition

is 1n the second position, t potenti
Cor@ﬁmlgl}ng to the perdés beihmoutside oﬁthedndsmgxt ential energy.
31. A device for delivering a nedicanent into the body
of a patient by injection into or through the skin of

a pzg.i enp, desRI¥Rsi cHiRgd iR cﬂtﬁﬁsﬁn %&H@Y IcBgpAsiAQ tal FUle hub wherein
surface, and a top surface, and onglpudlna axi s;

the gipedlaj et isomlapied d chodd it aepdic ami)élmnﬁqm bnb 6§ rigidly uaetached to
g8 B RN Sy S 2 8 el n e

conmussietimtwide tHolrigbdle coMEMINi cation to the i nj ection
needl e; a disk spring, having a central aperture and

sel ectively, operably engaged to the reservoir; and an

act 24’ ati R Q}:& @rclanﬂécfﬂloéia%% M t\%l&é%mfﬁhéjn%%gblsé}@lgu%% égﬁtilevered

a first and a second end d on
such fieat ﬂmnmdleamidhuaw defleatep iwhen dﬂaqomaﬁhféld rend s the difst position, and

renpval fromt ece raI re of _the ring
the RIS Sppdi{ FoHOREREAN TR eelsd b the Gt ol s B e second
posltlb% phdthle %éiiﬁi%ﬁpé:fﬁidof'tﬁk ﬁ&ﬁle‘&ﬁ&ﬁﬁbo@@@ﬁf dflrzﬁctnﬁafé %Iﬁﬁ ﬁ:logn the first

di sc spring, and a second position wherein
pOSrt@ndvélmbﬁepmdpdwmlentral aperture of the disk spring;
wherei n when said activation nmenber is noved into said
second position by application of a renoval force. 32.

A dBs/i CepagevidehdTBirhdll & @lafh 3D, MRBECEINMEH: tzalhlfeedle stabilizer
activation nenber is in the second position, said sk

proysimgw&omssaal besicepeningpthesedle stabiliverhaving » msinifold end attached to

the S{b?ﬁtgﬁz tlﬂg:]?écgg c&ﬂﬁx Jnsr‘lii- re?n rétcl}etg?lﬁgga lll?g%ﬁj linrﬁns,afcuate path
arotnited perrphef;eoﬂseﬁﬁrey@mr,lo@p ﬂie&ﬁédl@ﬁoﬁﬁtu bstantially

rigid plate and a substantially flexible nmenbrane
bonded thereto. 34. A device as clained in claim31,

wheseei N A RfyRkBs chifled th Whin'h 8, $H&efSRE bRssurizing system is a disk

spring, adapted to compress said membrane.

27. A device as claimed in claim 16, wherein the pressurizing system is a

Belleville spring, adapted to compress said membrane.

28. A device as claimed in claim 22, wherein the needle conduit is cantilevered
such that the needle conduit is deflected when the manifold end is in the first position, and
the needle conduit is less deflected than in the first position when the manifold end is in the
second position, and the manifold end of the needle conduit moves in a substantially

arcuate path from the first position to the second position.
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aperture of the disk spring, at least in part, by

friction. 35. A device as clained in claim31, further
woanproigiong a detent di sposed on the pin whi chPengag®s/ 026111

the di sk spring. 36. A device as clained in claim 35,

wherein the pin and detent is segnented, thereby

reduci ng the renoval force of the pin fromthe centra

aperture of the disk spring. 37. A device as clained

I n 29. ai N\ dyiceaeckimed fieclfin22, Svisegnein gebdld doRdeidys cantilevered

reducj ng the rempval force of the pin fromthe centra

such et iy Bocge eontugfi s asrst pefentid enalayeyherethasmanifalgnsad is in the
ﬁrst)%bts?tﬁcﬁ‘l', %@&Ig 4&9&1% Q%ﬁdlgpg%[ja el gottaﬂéi feg%gi'o @ﬁgéjmanifold end

ween sal Irst en econ
is iadhé wedond positicheend ffine rpeintibb emdrgy 14 beeater ttharathieosecond potential
nenber into a lever, wherein a first force applied on
“N%&Ye first end of the activation menber is transnitted
t hrough the activation nmenber to produce the renoval
force of the pin fromthe disk spring. 39. A device as
cl a¥red Andeyicsi an BBimdduint hiim cAPypnithérngpnapriming emeedle actuation

nmovabl e | at h..subst anti.al |. arallel to the .
oo e fra e Rrd LORMED aufercil e meroash Bt ooging g o frst
potéiiél Bkray ¥R, th¥hhGifoRNBIRDRSInt the frétdsitRNd afd tHdeedle actuation
activation nenber, thereby the ranp forns an inclined

sprigE diAe 2 apronduiereial eerey when theanatifoldendiistinvihe pesand position, and
qgﬁ ' . np towards
ﬁm?ﬁe a%%F@%?f%ﬁgﬁgﬁﬂgggggg%%gggé“%%%t %r “force on the
first end of the activation nmenber which is
transmtted through the actiyvation nenber to_produce .. .
t hedr emoAr S ViEs ftedehveringa predicpmgph 1nfodhg pegy et pafipnt hyinjection
: ' i ol i 8, wherein the ful crum
lntﬁrqgﬁégg%g}%ﬁkg{n@%ﬁglaeg{]icgllg?llll%gnenber. 41. A device as
claimed in claimd40, wherein the fulcrumis di sposed
on & hasmgthayagi adrotisenbeface rmidiagor g fged anda daigdudinsllaxis;

ing. 42. A ' | aj ned in. cl ai m 40, wher ei
¢ heiitieghdintedtedepBader derBhn sttt o patn 43 A
devi fRedirCiBpoRE Withifi| stidMALing R B atdh8mbel ForWdhiatning said

di sposed_at |east 20 degrees along radial portion of
medipanelit.swidsisperrefr imseplechive dluid eommupicationt the ingectiomngedle;

0y 2 e BT kit BREREAREIET A AT eRR o e
resdridigtan@nd and second end of the activation nenber.
an activation member, disposed within said housing, with a first end and a second
end and a longitudinal axis, the second end having a pin adapted for insertion and removal
from the central aperture of the disk spring, the activation member having a first position
wherein the pin is disposed in the central aperture of the disc spring, and a second position
wherein the pin is removed from the central aperture of the disk spring;
wherein when said activation member is moved into said second position by

application of a removal force.
32. A device as claimed in claim 31, wherein when the activation member is in

the second position, said disk spring is allowed to pressurize said reservoir, thereby

discharging the medicament to the needle and into the patient.
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45. A device as clained in claim42, wherein the disk
spring has a plurality of radial voids extending from
woheosmasms al aperture of the disk spring, and Parmisem/026111
is disposed radially so that it spans at |east one
void. 46. A device for delivering a nmedicanment into
t he3pody AQfevitePRl di8ied dALESE, Wherblfle RscHUiIOHI i fIfRed of a
skin of a patient, conprising: ‘a housing having a
subsentidiy sgid biteanbaptbstintially fexibletmdnizaskbonded tlwereto.
patient, and a top surface viewable by the patient

during use, of the.,device,. and.a_ | ongitudinal iS;,.a

oy B0 o dedicaios SHAEHY e BR SenbER e b e Fhe centra
apdrRBesMAé Bisk Ohra) aeRaiih Ba 5akidtiousi ng, formng a

chanber for containing said nedi canent, said reservoir

in fluid communication to the injection needle; a disk

sprihg, Adlevisg as plegpedingdaimntl, fethsn gogpiaung a dgisat digposed on the
inRRit ka8 L dial void extending f
pin; e&%e a aﬂh@hmkggﬁﬁ%one radi al void extending from

porti f the disk spring, wherein the
di sk spring has a start position, and an end position;
and3@ spAideyice s eildimgd whictaim 36t e tdimh lapd fdeent isheegmented,

central . tion and substantially covers the at_.]east .
trefsg et 1Al B A pobaihd SAEH btttk Stgpring
of the disk spring. 47. A device as clained in claim

46, 3mher gi devidi€ad E18RAMOI clafin CAWHeESH t18f p is segmented, thereby
substantially rigid plate and a substantially flexible

redpeing therrempv detge o Breatin fpatthe sentesab eperire o eidigdk spring.
contacts the flexible nenbrane. 48 A device as
cl akgred | [ . i.n., the ' Ver | .
Consfoc MYSAE B Elmabs] Sy 10 30 Mo | e cipos
betwbai sabdl first end andrs#id sevdrer ezidroftthe adipatiog nember,i therebs forming the
adapted to match a geonetry of the rigi | at e,
ACUVRROT RFRAST HiRaf ;lﬁwgegdgf redth g st rf°¥cﬁ_eap_r1’g§g rFofle fiFrend of the
actitvﬁﬁoﬂjhl_%hlbgpis' t?ﬁllshﬁttéd;f?ﬂr 1S B RV ARSI ﬁlbﬁgelgﬁé}gf?dﬁgevfh%eremoval

as clainmed in clamdé4yv, erein the rig
foreeoofps i fofm theglidksspaimigi al | y cl ear material. 51. A

device as clained in claim50, wherein the spring

cov iIS,C osed, of an el as ric material.,52. A .

dovite 4 GTRR RS Phed ot 18 by S ndisig ¢ LV ovable in a
path &8bstar®iaBy ipaghlieRtd M RnRithdishlonkisliof PRS 86tivafoh ReerStr] B8 button

covering wherein when the disk spring is in the start
haviyegs p arep, Whigh angegesahe dstpnd: ofLibe gativaionapembery ghereby the ramp

formb G ii&'liﬁec['ﬁﬂﬁé #hén NS BRst 30a bFRESREV AR member is engaged, and

movement of the ramp towards the activation member applies a reaction force on the first
end of the activation member which is transmitted through the activation member to

produce the removal force of the pin from the disk spring.

40. A device as claimed in claim 38, wherein the fulcrum is disposed on the

activation member.

41. A device as claimed in claim 40, wherein the fulcrum is disposed on the

activation member and is engaged to said disk spring.

42. A device as claimed in claim 40, wherein the fulcrum is disposed along an

arcuate path.
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in the flexible nenbrane, which is visible through the

rigid plate, and when the disk spring is in the end
weoasistoigns the i npression formed by the indi caPCIgS2004/026111

protrusion is conpressed by the rigid plate and is not

visible through the rigid plate. 53. A device as

cl ajgred AReGlc@hdbia; ' : -

[ ngJigcht in plr %? %lg%%%m?i ﬁhﬁ% P@Iefeﬁ%{hgffﬁ %r 0 r?sucshl %%ngl at least 20
degsaes ajangeydiddeontiorcdfthedskispring. ai m 53, wherein the

plurality of protrusions forns indicia, thereby

i ndj cati J state of the vi ce. . 55, devi.ce. for

del /H:?e_r iﬁngi_e%e@ﬁé‘a eRifedin Py %ﬁ@ﬁﬁ&’&visffﬁﬁﬂﬁ%ﬂ% giipossg between
the béjog¢ thdof the betivatioh RiuaR _aﬁ@ﬁlestﬁi'd?oiﬁf bétwieed tfeMrst end and second
end%%qpr|3|ng: a housing having a bottom surface adapteg

{

heastigptionHemBes n of a patient, and a top surface
having a view wi ndow, an injection needl e adapted for
pe ratj : ' - e voir,. disposed w thin .
s airlg){' houéigﬁxél?é 8%) h%?#g%l 9 l?rgg%’o‘gheﬁ%%%b%ﬁg,ﬁ SQB‘H%&:‘%%?J phrality of
radial woibsexdending frymahe aentribdrivad of dBdisk prRS! A fu@lhok is disposed
d.fJ(h(!exi | e.. menbr apne bonded thereto, form ng a chanber
radipdly S YRt LrpAnR gt Sast@np8ideanent, said reservoir in
fluid conmmuni cation to the injection needle; a
pressure generating system having a reservoir
corfibact i4dedes foadlelivasmgramaditimenp s shi Bodyesres Sdtienthy injection

S h . st.art .pgsition, and an end position, the
1“”#%3%5@%%@%é%ﬂﬁ%@ﬁ?ﬂ%ﬂsﬂFﬂﬁﬁﬁﬁhaving a resilient
portion; and at |east one indicating protrusion

di spessidg aavihhe boeoml sutfte fRplet 96 ced Shd s BPa bient, and a top
ressure gener ating systemis in the start position,
surtageaviewahle BY fhegpappritduniae gpe efthe deviee, end aflongifudinal axis;

menr: : I ' ion.i.n the flexible
m{%;@gglﬁ F@E a@t%gr%@%ﬁaﬁgﬁaﬁhﬁ%, top nenbrane and
t hrowgitvaihelistiossd wiithétowsid dodsivg)eforhit® DeR&SBrSor containing said
enerati.ng nenber js. in the end position the
e 'W@géi‘lg geﬁeévoﬁdp 14 poypeunisationtodhe injestian neediesmed i n
cl 3l ROsHMIChSifle FrE HdPLRESLAN LaL r%ge é&)?lgié)n and at least one

Jdndicating protrusion is conpressed
radigteveid axfending fiosn thet cenirsl rtion bf cheghisk bysrirte) pvhvedih HiaN@isk spring
ereby..indicati ng the pressure generating systemis
has éa%}a'ftﬁgg/@%r&f@ﬁ aBSE&PP%H‘.’IE d A device as clained in

cl aispild covhial SViich BeteRds hE@RY ﬁ%ﬂ?tﬂe%hﬁgit%dggo ar(ljd substantially
protrusion is a plurality of protrusions. NS (VAL

covezssthe |ahleas @np woigl inithe dizk spubnsra at 1easethp finstaldetof thod disk spring.
protrusions fornms

47. A device as claimed in claim 46, wherein the reservoir is comprised of a
substantially rigid plate and a substantially flexible membrane bonded thereto and the

spring covering contacts the flexible membrane.

48. A device as claimed in claim 47, wherein the spring cover is composed of

an elastomeric material.

49. A device as claimed in claim 47, wherein the spring covering is adapted to
match a geometry of the rigid plate, thereby eliminating dead space in the reservoir when

the disk spring is in the second position.
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indicia, thereby indicating the state of the device.
59. A device for delivering a nedicanent into the body
wofho@/petsent by injection into or through thepPekius2mfi/o26111
a patient, conprising: a housing having a bottom
surface adapted to contact the skin of a patient, a
neegl e a b sur f.ac
Cur Toice. avite s Meled 1f Dl o7 R EY B TaRitle & ffosea ora
subgﬁnﬁﬂg&ﬂ@&nanaﬁﬁervoir, di sposed within said housing,
form ng a chanber for containing said nmedi cament, and
a ppvot said.reservojr in fluid connunlcatlon to
the%]i nj etgdezslﬁe e stiaed i plaws o0r whaebhesPEpPE §pVge composed of
mlﬁ&@ﬁﬁ&&hﬁm@ﬁﬂthe reservoir; and a pivot nmechanism
I sposed within the hou3|ng for retaining the
reservoir and which allows rotation of the reservoir
wi t#.n tAdlericass n@uratﬁbm clatve Spi fnothermsdmsprisitgeatpleastone indicating
cha isn1 avi i rst 05| e nthe . . .
proffiFGE ABRHHIE Poingi eRE bRt &Rp e dlrkeorsisedadn the start
posRivel theGAdivdiRi Qir@trliéikﬁl édtitRed the rﬂeﬁ%@éﬂn@mlﬁf&k 1@ €Srofs @Mnpression
t he housin ron1sa|d needl e aperture; wherein when

in theyflexipleverm avicmisivisible augly bewiead plate, a@d wﬂg@ls fhtei digk spring
is i} ﬁe e%ﬁ% ?iﬁ&(f ncﬂe B e§§1&{]f0n§1%1rlg glﬁe %ﬁijca{nil% ) %1 ylo 1s compressed by

o0 pres s I'ze sal

the dighicpiateghd ¢ Ao @isitde ticangnthe igid pleteneedl e and into the
patient. 60. A device for delivering a nedicament into

t he_pody, of a pati ect on into or through the
ski #b 4 (5iSeet © %ﬁ% lf‘s‘f a4 2novhssg tg‘ﬁv?tn a%f one indicating
promléﬁma%lﬁﬁaﬁ%@&pﬁs@&lsto cont act the skin of a

patient, and"a top surface; an injection needle
adapted for penetration of tissue, said needle having
a | n; Adlevies a3 oleimeddinsglaizeds, Wheiin theapldraioy of pptrusions forms

1nd1c1 rmepe%r‘/,mfﬁgﬁmﬁ%e gt%t%§§%bp ining said nedicament, said

reservo S Cﬁg having a | ongit ud| nal

axis and a reservoir end and a body end, and a

reservoir port wherein said body opening in fluid

comtuni chidpyife {3 deliveringrammedicampnt inforthe Bepdsoka pasient by injection

‘lnuﬁﬂqm%ﬁg?ﬂe%ngﬁ%' ?%%h ééh%é}ud comruni cation to the

via a needl e port
di sposed betmeen sald reservoir end and said body end
of aleisingdyvingertiotigm surfacesdaptddzo egntaytshe skifiof a patient, and a top
V@reﬁsur|2|n§ sahd chanber when the device is
surfgeq hayme.aview yindow;

an injection needle adapted for penetration of tissue;

a reservoir, disposed within said housing, comprised of a top membrane, composed
of a substantially clear material, and a substantially flexible membrane bonded thereto,
forming a chamber for containing said medicament, said reservoir in fluid communication
to the injection needle;

a pressure generating system, having a reservoir contacting surface, wherein the
pressure generating system has a start position, and an end position, the reservoir
contacting surface having a resilient portion; and

at least one indicating protrusion disposed on the resilient portion wherein when the
pressure generating system is in the start position, the indicating protrusion contacts the

flexible membrane and forms an impression in the flexible membrane, which is visible
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a rotatable val ve disposed in said body opening having

a reservoir seal for sealing said reservoir port and a
woaadns/ggmb for sealing said body end of said bedy/us2004/026111

openi ng, and a fluid channel disposed therebetween,

and rotatabl e about said | ongitudi nal axis, between a

[ 0 ositi.on.wthin sai ody, openi ng; .
toreygh ¥e @B ARELLN BRYh Y by P dR P PP enerating
merpbaiit irothetead paditlors e ORPraRsish I B wisitleli d communi cat i on

between said reservoir port and said needle port is

established via the fluid channel on the val ve, -

t hereby all owi ng nedicanent to flow fromthe chanber,

whi IS [ Y S i Zng:

t hr%gh thI;Hee%fce%;ges r \g/lglﬂ}elaplgr t@ﬂdﬁirtl %:Sgﬁgﬁre{rﬁg{%w %stsi;o?a%or%l‘a d by the
indichiing rotrufien mewdipeessed by tertdp ttendugie dndds hotnesiblfthtdugh the top

needl e, into. the.patient. 61. A device as clained jn _.
mergpiney thyeoyindfarhe @W@%w EeReipg By SioHe 1 sy pead Rfsigion.
are conprised of an elastoneric material. 62. A device

as g7 ai nedddviveChaiclrifidd imhasial B5! RgndpQdYing el 1ch4" b indicating
conprises a plurality of body sealing rings adapted
profrgsonyis g ealifveri@meteusidns. with the interior of the body
openi ng. 63. A device as clained in 60, wherein the

val IS DL . . I Ay L t opper
113 o A ST b Sl 3 SHHTOE ROUL LB Po P OB e o
indiplaythgeeby paditatiog, thd snteiofithddzvitet he reservoir seal and

the body seal, and said stopper portion being forned

froma material which is nore flexible than said

p | er i . . Vi |- ai i in. ..
o et S L

intofar glrongletheskiarofai patiemtdedmprisieg:body end and t he body
end has a greater relative dianeter than said
reservoir .end. 65.. A device.a | ai med, .n 60, wherein
SRRt s S Bufief o aita: L sbpipriaionha necdle
apetttite veitleh WRejdtteal fHirfabs ahd Qitdp Sifhcgnd sai d body end,
said first section having a first dianmeter and said

seddrincstion nesAlerrdontad for psaettatign@if sisseer , wherei n sai d
ey L 80 (e R O 3 Sy i
medieinvene and aipivdt iak 8] saidts&e 6w idflsdcoh@nsitBiohad Bedjection needle;
a pressurization system, for pressurizing the reservoir; and
a pivot mechanism, disposed within the housing for retaining the reservoir and
which allows rotation of the reservoir within the housing about the pivot axis, the pivot
mechanism having a first position wherein the injection needle is within the housing, and a
second position wherein the injection needle protrudes from the housing from said needle
aperture;
wherein when said pivot mechanism is moved from said first position to said
second position, said pressurization system is allowed to pressurize said reservoir, thereby

discharging the medicament to the needle and into the patient.

60. 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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a housing having a bottom surface adapted to contact the skin of a patient, and a top
surface;

an injection needle adapted for penetration of tissue, said needle having a lumen;

a reservoir disposed within said housing forming a chamber for containing said
medicament, said reservoir having a body opening having a longitudinal axis and a
reservoir end and a body end, and a reservoir port wherein said body opening in fluid
communication to said chamber via a reservoir port, and said body opening is in fluid
communication to the lumen of the injection needle via a needle port disposed between
said reservoir end and said body end of the body opening;

a pressurizing system for pressurizing said chamber when the device is activated;
and

a rotatable valve disposed in said body opening having a reservoir seal for sealing
said reservoir port and a body seal for sealing said body end of said body opening, and a
fluid channel disposed therebetween, and rotatable about said longitudinal axis, between a
first and a second position within said body opening;

wherein when said valve is rotated from said first position to said second position,
fluid communication between said reservoir port and said needle port is established via the
fluid channel on the valve, thereby allowing medicament to flow from the chamber, which
is pressurized by said pressurizing system, through the reservoir port, through the fluid

channel, through the needle port, and through the lumen of the needle into the patient.

61. A device as claimed in claim 60, wherein the body seal and the reservoir

seal are comprised of an elastomeric material.

62. A device as claimed in claim 61, wherein the body seal further comprises a
plurality of body sealing rings adapted for an interference fit with the interior of the body

opening.

63. A device as claimed in 60, wherein the valve is comprised of a plunger
portion and a stopper portion, said stopper portion on the exterior of said plunger portion,
forming both the reservoir seal and the body seal, and said stopper portion being formed

from a material which is more flexible than said plunger portion.
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64. A device as claimed in 60, wherein the body opening has a taper, said taper
extending from the reservoir end to the body end and the body end has a greater relative

diameter than said reservoir end.

65. A device as claimed in 60, wherein the body opening a first section and a
second section therebetween said reservoir end and said body end, said first section having
a first diameter and said second section having a second diameter, wherein said first

diameter is smaller than said second diameter.

66. A device as claimed in 65, wherein the transition between said first and

second sections is tapered.
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