PATCH LI KE | NFUSI ON DEVI CE Field of the Invention [0001] The present
invention relates generally to a substance delivery device having inproved
val ve, sypijigsagshssaf ety nmechanisms and to a patch-|i kecHedhosRbiai ned
substance infusion device that can be used to deliver a variety of
substances or nedications to a patient. This application clainms the benefit

under 35 U.S.C. 119(e) of a application of Chris
Cndrich et al. entitled " Pﬁ&%ﬁ%%@?ﬁ%@&qgg Serial No.

60/ 494, 286, filed on August 12, 2003, and of a U S. pr ovi si onal patent
application of Chris C ndrich et al. entitled "Patch Li ke I nfusion Device
Wth Inproved Val ve, Spring And Safety Mechani sns”, Serial No. 60/558, 611,
filed April 2, 2004, the entire CFQ tent of each of said applications being
i ncor por at ed herei n by reference. —%ﬁi@&éﬁ%@ﬂi on contains subject matter
which is related to that of a U S. nonprovisional patent application of
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Background of the Invention
[0002] A very large number of people, such as those suffering from conditions such

as diabetes use some form of infusion therapy, such as daily insulin infusions to maintain
close control of their glucose levels. Currently, in the insulin infusion treatment example,
there are two principal modes of daily insulin therapy. The first mode includes syringes
and insulin pens. These devices are simple to use and are relatively low in cost, but they
require a needle stick at each injection typically three to four times per day. The second
mode includes infusion pump therapy, which entails the purchase of an expensive pump
that lasts for about three years. The initial cost of the pump is a high barrier to this type of
therapy. From a user perspective, however, the overwhelming majority of patients who
have used pumps prefer to remain with pumps for the rest of their lives. This is because
infusion pumps, although more complex than syringes and pens, offer the advantages of
continuous infusion of insulin, precision dosing and programmable delivery schedules.

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



[ 0003] As patients on oral agents eventually nove to insulin and their
interest in intensive therapy increases, users typically look to insulin

punps. HexEM84e18h¢3 addition to their high cost (roughl Ye@ri§odfodsiodes the
daily cost of syringe therapy) and limted lifetime, insulin punps represent

relatively old technol ogy and are cunbersone to use. Also, froma lifestyle
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are intended to be partially or entirely disposable. In theory, devices of
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particul arly when short and/or fine-gauge injection needles are used. The

possibility of needle-stick injuries to those who cone into contact with the
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many of the advantages of an infusion pump without the attendant cost and inconvenience.
Unfortunately, however, many of these devices suffer from disadvantages including user
discomfort (due to the gauge and/or length of injection needle used), compatibility and
interaction between the substance being delivered and the materials used in the
construction of the infusion device, and possible malfunctioning if not properly activated
by the user (e.g., “wet” injections resulting from premature activation of the device.
Difficulties in manufacturing and in controlling needle penetration depth have also been
encountered, particularly when short and/or fine-gauge injection needles are used. The
possibility of needle-stick injuries to those who come into contact with the used device has

also been problematic.

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

improvements for insulin and non-insulin applications.



Summary of the Invention [0007] An object of the present invention is to
provide a patch-like infusion device which can be conveniently worn agai nst
the skin W b@shisayd di ng i nfusion of a desired substancepcpgs00i/eMied N9

m ni mal di sconfort by using one or nore m croneedl es. [0008] Anot her obj ect
of the present invention is to provide a patch-like infusion device which
provi des a hi dden pati ent needles X fﬁ@hﬂ%'BB to and during use, unlike
a conventional syringe. [0009] An ‘Eggretr‘ﬁk“r%e present invention is to
provi de a patch-1like infusion device which can be secured to a patient via
an adhesi v§000T] ace, Aancbjedief eleef presena idvemort is¢o provsdrua patcivjike infasiomdeacd
reservoir, patient needle. inplantation and reservoir content .del ivery.
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[0008] Another object of the present invention is to provide a patch-like infusion
device which provides a hidden patient needle or needles prior to and during use, unlike a

conventional syringe.

[0009] Another object of the present invention is to provide a patch-like infusion
device which can be secured to a patient via an adhesive surface, and thereafter allows the
pressurizing of a content reservoir, patient needle implantation and reservoir content

delivery through an activation step.

[0010] Another object of the present invention is to provide a patch-like infusion
device which provides pressurizing a content reservoir using a bladder and Belleville or

other disk-type spring assembly.

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

Belleville spring retaining disk.

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

push surface in an activation step.

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

use.

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

more motions.



[ 0011] Anot her object of the present invention is to provide a patch-Iike
I nfusi on device which allows pressurizing the contents of a content

reser voi ywghok/6i8905 Ng a Belleville spring retaining di sger/i§84d200p0t her
obj ect of the present invention is to provide a patch-1like infusion device

whi ch can be activated via a reasonable force applied to a vertical or

hori zont al surface in.an. acgtivation.step. [001 t her, obj ect. of the
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[ 0014] Anot her object of the present invention is to provide a patch-Iike

i nfusi on deshnigueqbetvgempsedis for renoval of a patient needle cap and/ or
adhesive cover in one or nore notions.

[0016] Another object of the present invention is to provide a patch-like infusion
device which includes improved shielding mechanisms for protecting the patient needle or

needles upon intentional or accidental removal from the skin surface.

[0017] Another object of the present invention is to provide a patch-like infusion
device which includes improved valve mechanisms for providing a sterile barrier and

pressure seal prior to and during device use.

[0018] Another object of the present invention is to provide a patch-like infusion
device which includes improved Belleville spring and spring pin mechanisms for use with

the infusion device.

[0019] Another object of the present invention is to provide a patch-like infusion
device which includes improved molding techniques to better utilize construction

materials,

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

device which includes improved microneedle construction techniques and materials.

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

apparatus.

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

device which includes improved manifold spring mechanisms.

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

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

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

communication with a content reservoir assembly that includes a rigid bladder portion used
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spring and spring pin nec ani's | lon evi ce.
one or more spring-loaded patient needles into the patlent s skm and establishes a fluid

communication path between the patient needles and the pressurized reservoir contents,
thereby delivering an infusion of contents into the skin of the user. Upon completion and
removal of the infusion device, a number of safety mechanisms can be engaged to cover

the needles for disposal.

Brief Description of the Drawings

[0025] The various objects, advantages and novel features of the preferred
embodiments of the present invention will be more readily appreciated from the following

detailed description when read in conjunction with the appended drawings, in which:

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

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

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

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

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

injector or infusor system of Fig. 1;

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

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

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

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

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

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



[ 0019] Mot her object of the present invention is to provide a patch-1ike
I nfusi on devi ce which includes inproved nolding techniques to better utilize
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subassembly of the patch-like injector or infusor system of Fig. 1;

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

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

[0035] Fig. 10 1s a cross-sectional view of the second embodiment of a patch-like

injector or infusor system of Fig. 9 subsequent to activation;

[0036] Fig. 11 is a top view from a first perspective angle of the reservoir

subassembly of the second embodiment of a patch-like injector or infusor system of Fig. 9;

[(“)-037] Figs. 12 and 13 are exploded views of another version of the second

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

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

or infusor system of Fig. 12 prior to activation;

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

of Fig. 12 prior to activation;

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

of Fig. 12 prior to activation;

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

system of Fig. 12 prior to activation;

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

or infusor system of Fig. 12 subsequent to activation;

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

of Fig. 12 subsequent to activation;

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

of Fig. 12 subsequent to activation;



devi ce which includes inproved fill nechanisnms, fill indicators and sterile
packagi ng. [0024] These and ot her objects are substantially achi eved by

provi di ngy@g  fuéplies and method for a patch-1ike, wearabl crighfoupeiibpi ned
substance 1 ntusion device which provides one or nore substantially hidden

pati ent needl es which can be placed in fluid communication with a content
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[0048] Fig. 24 is a cross-sectional view of a valve subassembly of the patch-like

injector or infusor system of Fig. 12 in an open position;

[0049] Fig. 25 is an exploded view of a third embodiment of a patch-like injector or

infusor system;

[0050] Fig. 26 is a cross-sectional view of the patch-like injector or infusor system

of Fig. 25 prior to activation;

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

of Fig. 25 subsequent to activation;

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

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

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

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

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

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

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

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

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

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

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

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



Brief Description of the Draw ngs [0025] The vari ous objects, advantages and
novel features of the preferred enbodi nents of the present invention will be

nor e reac{*,{ﬂi @Rﬂ&ﬁ,ﬁl ated fromthe foll ow ngI ﬁem: Icﬁd de%ggi@%@é&m&yN@n r ead
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subsequent to activation 0028]Fig. 3 is a cross- sectional view of a

reservoir subassenbl l\é of the patch |ike injector or infilsor systemof Fig.
1: ig. 35 is another top view from a second perspective angle of the patch-like

injector or infusor system of Fig. 34;

[0060] Fig. 36 is top view from a first perspective angle of still another version of

the fourth embodiment of a patch-like injector or infusor system;

[0061] Fig. 37 is a cross-sectional view of a fifth embodiment of a patch-like

injector or infusor system,

[0062] Figs. 38 through 41 are cross-sectional views of the patch-like injector or
infusor system of Fig. 37 with extended safety;

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

injector or infusor system of Fig. 37;

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

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

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

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

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

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

embodiment in a closed position;

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

embodiment in a closed position;

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

embodiment in a closed position;



[0029]Fig. 4 is a cross-sectional view of a Belleville spring subassenbly of
the patch-like injector or infusor systemof Fig. 1; [0030]Fig. 5 is a

Cross- sec\g,P%@glmlwogw of a first enbodi nent of a push valpﬁ@gg gl y of

the patch-like injector or infusor systemof Fig. 1inac p03|t|on
[0031]Fig. 6 is a cross-sectional view of the first enbodi nent of the push
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[0072] Fig. 65 is an enlarged cross-sectional view of a fifth variation of an

improved valve embodiment wherein the opening includes tapered surfaces;

[0073] Fig. 66 is a cross-sectional view of the improved valve embodiment of Fig.

65 in a closed position;

[0074] Fig. 67 is a cross-sectional view of the improved valve embodiment of Fig.

65 in an open position;

[0075] Fig. 68 is a cross-sectional view of the improved valve embodiment of Fig.

65 wherein the opening includes both tapered and flat surfaces;

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

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

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

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

embodiment of Fig. 75;

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

valve embodiment and fill cap;

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

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

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

closed position;



subassenbly of the patch-like injector or infusor systemof Fig. 1; -
[0033]Fig. 8 is a cross-sectional view of a third enbodi nent of a push/pull

val ve subggSgedil¥73f the patch-like injector or infusor RaRhefbd- 1
[0034] Fig. 9 ?@Ja cross-sectional view of a second enbo ineﬁ? ggﬁéf

patch-1ike injector or infusor systemusing a top push button surface prior

to activatj - ] 0035LFi .10 is a cross-sectional view of the second...
bbodi moat (89841 Dot btz Bk is § pisePefion ViGY 6L bR Bypetven el e s B He Figent
to activat gt ad §RAGEHGn; 11 is a top view froma first perspective angle of
the reservoir

[0085] Fig. 82 is a cross-sectional view of an improved Belleville spring and pin

embodiment in a secured position;

[0086] Fig. 83 is a cross-sectional view of the improved Belleville spring and pin

embodiment of Fig. 82 in a released position;

[0087] Fig. 84(a) through 84(c) are perspective views of a first, second and third

improved Belleville spring and pin embodiment configuration;

[0088] Fig. 85 is a force vector diagram of an improved Belleville spring and pin

embodiment configuration;

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

induced pin release;

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

embodiment of Fig. 86 in a released position;

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

ring pin embodiment;

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

and split ring pin embodiment of Fig. 88;

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

accordance with an embodiment of the present invention;

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

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

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

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

[0096] Fig. 94 is a top view of an improved reservoir embodiment of a device;
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subassenbly of the second enbodi nent of a patch-like injector or infusor
system of Fi g 9; [0037]Figs. 12 and 13 are expl oded views of another

ver si on nd enbodi nent of the patch-1like inj el qy or
system u3| ng a (ﬁg‘g’gpush button surface; [0038]Fig. 14 is /({%%04\//(1{3&6%§”0m a

first perspective angle of the patch i ke injector or infusor systemof Fig.

ot o 11 keRIRI L o BIE: PRAEEP ik phs ey &l S3nEH R BBodlinil of s dkVEe

[0040]Fig. 16 is a side elevational view of the patch-1ike injector or
i nfusor sypo@O8pf Fi Fig. 98 i troks-seatiandl ivieat ofthe improved arm/fluid path embodiment

of Fig. 95;

[0099] Fig. 97 is an assembly diagram of the improved reservoir and arm/fluid path

embodiment of Figs. 94 and 95 in a disassembled position;

[0100] Fig. 98 is an assembly diagram of the improved reservoir and arm/fluid path

embodiment of Figs. 94 and 95 in an assembled position;

[0101] Fig. 99 is a cross-sectional view of a first sealing device for the reservoir

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

[0102] Fig. 100 is a cross-sectional view of a second sealing device for the

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

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

a patient needle manifold;

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

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

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

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

magnetic activation assembly;

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

safety embodiment;

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

state;
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[0041] Fig. 17 is another cross-sectional view of the patch-like injector or
I nfusor systemof Fig. 12 prior to activation; [0042]Fig. 18 is a top view

froma fi ctive angle of the patch-like inject ' system
of Fig. 1‘86;28 selg-@gnt to activation; [0043]Fig. 19 is aq)rgfrgfsss%{-)@eog@%nal Vi ew

of the patch-like injector or infusor systemof Fig. 12 subsequent to
activation; ]0044]Fig. ls a side el evatjonal view of the patch-1jke
i nj ect or 0[0%[ ]nﬁusor g‘ﬁs? Sot p?fﬂbe.c“‘i?v‘§&'b‘¥]e‘gﬁé‘ﬁfacf‘BH Qedps shielgrpf Fig. 117 in

an extended state;

[0112] Fig. 119 is a perspective view of the carriage return mechanism of the shield
of Fig. 117;

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

[0114] Fig. 121 is a perspective view of the retraction-slot shield of Fig. 120 in an

in-use position;

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

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

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

extended state;

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

retracted state within an unactivated device;

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

retracted state within an activated device;

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

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

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

extended state;

[0123] Fig. 130 is a perspective view of the ratchet-lock mechanism of the shield of
Fig. 128;
[0124] Fig. 131 is a perspective view of a pull-out shield in a retracted state;
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WO 20051018703PCT/ US2004/ 026109 [0045] Fig. 21 is another cross-sectional
view of the patch-like injector or infusor systemof Fig. 12 subsequent to

activation; [0046] Fig. 22(a) through 22(e) are nmultiple views of the
reser voi rWOBEXYEMEl y of the patch-like injector or infP&IUSHHRMBT Fig.

12;

patch-1i ke injector or
[ 0048] Fi g. [@M25F a cFigssl38eista prmbectivewiod of thal mdl-sutbsteeldndfl Figofl3t he an

pat ch-1i kee)l(tg cEecc:its?arte;or

[0126] Fig

[0127] Fig

extended state;

[0128] Fig.
position;
[0129] Fig

in-use position;

[0130] Fig

retracted position;

[0131] Fig
[0132] Fig
hinge;
[0133] Fig
spring;

[0134] Fig

spring;

[0135] Fig

[0136] Fig
state;
[0137) Fig

cocked state;

[0138] Fig

fired state;

[0047]Fig. 23 is a cross-sectional view of a valve subassenbly of the

I nfusor systemof Fig. 12 in a cl osed position;

i nfusor systemof Fig. 12 in an open position;

. 133 is a perspective view of another pull-out shield in a retracted state;

. 134 is a perspective view of the pull-out shield of Fig. 133 in an

135 is a perspective view of a torsion-spring shield in an initial

. 136 is a perspective view of the torsion-spring shield of Fig. 135 in an

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

. 138 is a perspective view of a hinged shield with an integral spring;

. 139 is a perspective view of a hinged shield with an adhesive driven

. 140 is a perspective view of a spring shield with a circular integral

. 141 is a perspective view of a spring shield with a buckle-type integral

. 142 is a view illustrating an over-rotating shield;

. 143 is a cross-sectional view illustrating a cam-action safety in a ready

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

. 145 is a cross-sectional view of the cam-action safety of Fig. 143 in a
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[0049] Fig. 25 is an exploded view of a third enbodi nent of a patch-1ike

I njector or infusor system [O0050]Fig. 26 is a cross-sectional view of the
patch-1ike injector or infusor systemof Fig. 25 prior to activation;

[ 0051] Fi gWO2p05/88#3cr oss-sectional view of the patch-I|i IRET/E§20&H036106r

I nfusor system of Fig. 25 subsequent to activation; [0052]Figs. 28 is a top
view froma first perspective angle of a fourth enbodi nent of a patch-Ilike

i nj ector o[0189Ysor gystiamipaicedssisectdabl Wiawiddnhe t4ANR3MdM gafeRDi Fganotiner top
view froma second perspective angle of the patch-1like

safe state;

[0140] Fig. 147 is a cross-sectional view of another cam-action mechanism;
[0141] Figs. 148 and 149 are perspective views of a flip shield;

[0142] Fig. 150 is a perspective view of an improved manifold spring in an
unactivated position;

[0143] Fig. 151 is another perspective view of the manifold spring of Fig. 150 in an

unactivated position;

[0144] Fig. 152 is a perspective view of the manifold spring of Fig. 150 in an

activated position;

[O 145] Fig. 153 is a perspective view of another improved manifold spring in an

unactivated position;

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

activated position;

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

unactivated position;

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

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

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

after filling of the valve assembly of Fig. 158;

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

assembly of Fig. 158;
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i njector or infusor systemof Fig. 28 subsequent to activation and prior to
retraction; [0054]Fig. 30 is another top view froma third perspective angle
of the pa&,%’ly ' i.nj ector or infusor systemof Fig. 28 o]
activation ar?légléérﬁ?dgr to refraction; [0055]Fig. 31 is anoﬁgﬁﬁﬂg@%}%w froma
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 val ve su&&c@m y Big. 1Ak ipaview phouang yplve: buttasy valyg helgrand hiittematignmmeny. 28
in a cl oseglef&%sri {?'h&q,; [0057]Fig. 33 is a cross-sectional view of a valve
subassenbl y" 0 PHe patch-1ike injector or infusor systemof Fig. 28 in an
open position;

[0154] Fig. 162 is a view showing valve, button valve hole and button alignment
after rotation;
[0155] Fig. 163 is a cross-sectional view showing valve, button valve hole and

button alignment after rotation;

[0156] Fig. 164 is a top view of a reservoir illustrating a sign visible before
injection;
[0157] Fig. 165 is a side view of the reservoir of Fig. 164 illustrating a sign visible

before injection;

[0158] Fig. 166 is a top view of a reservoir illustrating an absent sign after

injection;

[0159] Fig. 167 is a side view of the reservoir of Fig. 166 illustrating an absent sign
after injection;

[0160] Fig. 168 is an isometric view of a nest-type packaging system when empty;
[0161] Fig. 169 is an isometric view of the nest-type packaging system of Fig. 168
when filled;

[0162] Fig. 170 is an isometric view of the nest-type packaging system of Fig. 168

having four devices for filling;

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

having four devices in an up position for filling;

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

[0165] Fig. 173 is a top view of the nest-type packaging system of Fig. 168 when
filled;
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WD 2005/ 018703PCT/ US2004/ 026109 [0058] Fig. 34 is a top view froma first
perspective angle of another version of the fourth enbodi nent of a

pat ch- | | ig SGsAs oF i nfusor system [0059]Fig. 35 is 1;:5)1% %29&9\” ew
froma secon perspectlve angl e of the patch-like injector or infusor system

of Fig. 34; [0060]Fig. 36 is top vi ewfroma flrst perspective angl e of

il i op. he f N8 Li ke i
ot usor. sy TR [ ooohiert 31 BRI uF RS R s her A PERA el o ST ©
enmbodi ment 16§ indddBledags;idna

[0167] Fig. 175 is a cross-sectional view of the nest-type packaging system of Fig,
168 when boxed and bagged.
[0168] Throughout the drawings, like reference numerals will be understood to

refer to like parts, components or structures.

Detailed Description of the Exemplary Embodiments

[0169]) The embodiments of the present device described below can be used as a
convenient, patch-like device to deliver a pre-measured dose of a substance, such as a drug
or medication, to a user through an adhesive attached infusion device. The device is self-
contained and is attached to the skin surface of the user by adhesive disposed on a bottom
surface. Once properly positioned and activated by the user, the pressure of a released
Belleville spring or other disk-type spring on a reservoir surface within the device can be
used to empty the contents of the flexible reservoir through one or more patient
microneedles via a needle manifold. The substance within the reservoir is then delivered
through the skin of the user by the microneedles which are driven into the skin. It will be
understood that other embodiments are possible in which the Belleville or disk spring is
replaced with a different type of stored energy device which may be mechanical, electrical

and/or chemical in nature.

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

short as several seconds, or as long as several days.
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I njector or infusor system [0062]Figs. 38 through 41 are cross-sectional
views of the patch-like injector or infusor systemof Fig. 37 with extended
safety; [0063]Figs. 42 and 43 are top views of the reservoir subassenbly of
t he pat chw0 2085/18fa8ct or or i nfusor system of Fig. 37; [OOBU$008026102 t hr ough
48 are cross-sectional views of the reservoir and val ve subassenbly of the
patch-like injector or infusor systemof Fig. 37 in a closed position;

[0065] Fig. (7K I e fioysmhwdimemaf the devied, shownon Shgr 1phrousht 4, reepusheéutton

gg n| fold s ”J%%‘Fg%‘i%'ié’ sh%fwnt \Dﬁergl%ttﬁg éclt{.vggorg Qﬂae g&e?éizi%é o% HIeudSeglrcesié/ aséc%rnr?pﬁghe'c:liig'
a single multi-function/step process. Fig. 1 is cross-sectional view of a first embodiment of
a patch-like injector or infusor system using a side push button in an unactivated state, Fig.
2 is cross-sectional view of the embodiment shown in an activated state, Fig. 3 is cross-
sectional view of the reservoir subassembly of the embodiment shown in Fig. 1, and Fig. 4

is cross-sectional view of the Belleville spring assembly of the embodiment shown in Fig,

1.

[0172] The device of Figs. 1 through 4 includes a push button 105, an upper housing
110, a lower housing 115, a reservoir valve assembly 120, a Belleville spring 130, a spring
retention disk 135, a manifold assembly 140, at least one patient needle 141 and a reservoir
150. The device can further include a needle shield 111, which protects the needles 141
and is removed before use. The push button includes at least one incline member 106
which has an inclined surface 107 to engage the outer diameter 136 of the disk 135 as the
button 105 moves during activation. As the button 105 is pushed inward as shown in Fig.
2, the incline 107 displaces at least one side of the disk 135 upward, which results in an
inner diameter 137 of the disk being displaced downward. In doing so, the inner diameter
137 of the disk 135 is pulled from the center of the Belleville spring 130, releasing the
spring 130 to then apply a force to a flexible member 151 of the reservoir 150,
compressing the contents against a rigid member 152 of the reservoir 150. As shown in
Fig. 4, the reservoir 150 includes a flexible member 151 and a rigid member 150 adjacent
to a Belleville spring 130. The Belleville spring 130 is held away from the flexible

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

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

fluid path arm 155 which can also be used to urge the needle manifold 140.
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[ 0066] Fi gs. 50 through 54 are views froma first perspective angle of
assenbly steps of the patch-like injector or infusor systemof Fig. 40;

[ 0067] Fi 90 zgéi/%g@gugh 60 are cross-sectional views of apc??llftézﬁw{ 2lﬂ%gspri ng

and fol | ower J]Fig. 61 is a cross-sectional view of I'rst “vari ation
of an inproved val ve enbodinent in a closed position; [0069]Fig. 62 is a

cr 055 SOt |30l VA S Ao ¥ Bk iR AbooFRHENBS 168 RoSEPRYl BN
a shoulder 142 of the manifold assembly 140, allowing the manifold assembly 140 to be
driven downward toward a patient’s skin surface (not shown). The manifold assembly can
be driven by a number of means, such as coil springs, or through the flex characteristics of
the outer diameter fluid path arm 155. The fluid path arm 155 can be configured to force

the manifold assembly 140 when released by the support member 109.

[0175] In the embodiment shown in Figs. 1 through 4, as the push button 105 is pushed,
three functions are achieved in an ordered and/or simultaneous fashion. First, the
movement of the push button 105 opens at least one valve assembly 120 allowing fluid
communication between the reservoir 150 and the patient needles 141. Second, the
movement of the push button 105 dislodges the spring retention disk 135, releasing the
Belleville spring 130, and third, the movement of the push button 105 removes a support
member 109 from the patient needle manifold 140 allowing the manifold 140 to travel as

urged by a means, such as the fluid path arm 155 or a manifold spring (not shown).

[0176] Specifically, the push button 105 includes a series of inclines 107 which engage
the spring retention disk 135 as the push button 105 is slidably moved, and release the
Belleville spring 130 thereby pressurizing the contents of the reservoir 150. The push
button 105 also engages the push valve 120, initiating flow between the now pressurized
reservoir 150 and the manifold assembly 140. The push button 105 further removes or
displaces one or more support members 109 from the patient needle manifold assembly
140, allowing the manifold 140 to be driven by a drive means, such as the fluid path arm

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

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

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

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

222 includes a plastic button 223 slidably engaged within a rubber stopper 224 in fluid
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[0070]Fig. 63 is a cross-sectional view of a third variation of an inproved
val ve enbodi nent in a closed position; WO 2005/018703PCT/ US20041026109

[ 0071] Fi 64,4 enl arged cross-sectional view of a f jation of
an inpro%gg‘@%(égﬁgnbodinent in a closed position; [0072] ﬂgamégﬁﬁégan

enl arged cross-sectional view of a fifth variation of an inproved val ve

oo e e by AR B T R ERGPALARE B of P e 0 1
an activated state, and includes a large diameter distal end having a distal set of radially
projecting fins, or ribs 225, and a reduced diameter proximal end having a proximal set of
detents 226. In the initial state, the valve 222 distal ribs 225 serve to prevent microbial
ingress into the fluid path 227, and the proximal detents create a seal to trap the drug safely
within the reservoir 150. Both sets of ribs 225 and detents 226 are performing critical tasks
in preventing fluid loss from inside the reservoir over long periods of time as well as
preventing contamination of the drug from outside the reservoir over the same period of

time.

[0179] In use, the button 223 will eventually be pushed into an activated state by the
movement of the push button 105 and the set of detents will be advanced from engagement

- with the rubber stopper 124, which permits the drug to flow from the reservoir 150, past
the detents 226 and into the valve fluid path 154. At the same time, the distal set of ribs
225 are by nature also pushed in and the location of the ribs 225 themselves translate into a
position such that they direct the fluid from the reservoir 150, through the valve fluid path
227, and down the fluid path 154 to the patient needle manifold (not shown).

[0180] In the position shown in Fig. 5, the plastic button 223 includes a reduced diameter
proximal end having detents 226 seated securely within the rubber stopper which 124 and
prevents any fluid escaping the reservoir 150. As the plastic button 223 is engaged and
displaced within the rubber stopper 224 by the push button 105, an opening is created at
the proximal end which allows fluid communication from the reservoir 150 as shown by
the arrow in Fig. 6. The valve assembly 222 can be included in the reservoir subassembly
150, such that a continuous fluid path 154 can be provided by the reservoir subassembly

150 between the reservoir contents and the patient microneedies 141.

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

pulled from the reservoir 150 opening, the gap produced allows fluid communication along
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65 in a closed position; [0074]Fig. 67 is a cross-sectional view of the

I nproved val ve enbodi nent of Fig. 65 in an open position; [0075]Fig. 68 is a

cross-sectional view of the inproved val ve enbodi nent of Fig. 65 wherein the

openi ng i WOI200H8HEt h t apered and fl at surfaces; [0076] RGIEUS2801/R20M06ugh 71

are views of an inproved val ve plunger rod enbodi ment; [0077]Figs. 72

through 74 are views of an inproved overnol ded val ve plunger rod enbodi nent;
the conical face of the button 247 and to the fluid path 154 toward the patient needle

manifold (not shown).

[0182] The valve assembly 242 has as an initial state and an activated state, and includes
2 large diameter distal end having a distal set of detents 243, a conical section 244 and a
reduced diameter proximal end 245. In the initial state, the valve 242 distal detents 243
serve to prevent microbial ingress into the fluid path 246, and the conical section 244 and
proximal end 245 create a seal to trap the drug safely within the reservoir 150. Each of the
detents 243, conical section 244 and reduced diameter proximal end 245 prevent fluid loss
from inside the reservoir 150 over long periods of time as well as prevent contamination of

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

[0183] In use, the button 247 will eventually be pulled into an activated state by the
movement of an alternate push button version (not shown) and the conical section 244 and
reduced diameter proximal end 245 will be advanced from engagement with the reservoir
150 opening, which permits the drug to flow from the reservoir 150, past the reduced
diameter proximal end 245 and into the valve fluid path 246. At the same time, the distal
set of detents 243 translate into a position such that they direct the fluid from the reservoir
150, through the valve fluid path 246, and down the fluid path 154 to the patient needles

(not shown).

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

patient needle manifold 140 (not shown).

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

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

20



[0078]Fig. 75 is a view of an inproved rotating val ve enbodi nent; [0079]Fi g.
76 is a detailed cross-sectional view of the inproved rotating val ve

enbodi me§¥,0%05/0|1970375 [0080]Fig. 77 is a cross-secti On?kTX}SQW@gﬂgﬁlmt her

ver si on nproved rotating val ve enbodi nent and fi cap, ]Fig. 78
s a perspectlve V|em10f anot her inproved rotating val ve enmbodi nent;

[ 0082] Fi gs rough 79(.c 2 Ccrossssection fi second
and thi . SeagetyeDRe! Mhaerids ff Gnh 33138 PO oty & oftve i fafnen

of Fig. 77bputside the reservoir over the same period of time.

[0186] In use, the member 263 will eventually be pushed into an activated state by the
movement of a the push button 105 and the enlarged proximal end 265 will be advanced
from engagement with the end 266 of the plug insert member 270, which permits the drug
to flow from the reservoir 150, past the enlarged proximal end 265 and into the valve fluid
path 267. At the same time, the distal set of detents 264 translate into a position such that
they direct the fluid from the reservoir 150, through the valve fluid path 267, and down the
fluid path 154 through openings 268 and 269 to the patient needles (not shown).

[0187] In a second embodiment of the device, shown in Figs. 9 through 11, a push-button
design 280 is shown wherein activation of the device is also accomplished in a single
multi-function/step process but the needle manifold and reservoir assembly, are rotated
about a hinge disposed at a point opposite the needle manifold. Fig. 9 is cross-sectional
view of the second embodiment of a patch-like injector or infusor system using a top push
button surface in an unactivated state, Fig. 10 is cross-sectional view of the second
embodiment shown in an activated state, and Fig. 11 is top view of the reservoir
subassembly of the embodiment shown in Figs. 9 and 10. As with the first embodiment, a

single step can be used to activate the device.

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

end.

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

compressing the contents against a rigid member 288 of the reservoir 287. As shown in
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[0083]Fig. 80 is a cross-sectional view of an inproved val ve subassenbly in
a closed position; WD 2005/018703PCT/ US2004/ 026109 [0084]Fig. 81 is a

Cross- sec&,ngﬁéﬂlyogw of the inproved val ve subassenbly q;C'lFﬂIﬁoo @QQOPI an open
e

position I'g. 82 is a cross-sectional view of an’inprove eville
spring and pin enbodi nent in a secured position; [0086]F|g 83 is a

cross- sect Lonah 1w asbiS deBB%REL 1RYnbhifold RLRB1385 BhA reservoir 287

downward toward a patient’s skin surface (not shown) and away from the disk 284,
releasing the Belleville spring 283 and pressurizing the reservoir contents. Any number of
valve assemblies can be used to establish the fluid path between the reservoir 287 and the

manifold 285.

[0190] In the embodiment shown in Figs. 9 through 11, upon release, the Belleville
spring 283, manifold assembly 285, patient needle 286 and reservoir 287 are rotated into an
activated and in-use position, and the desired three functions are achieved in an ordered
and/or simultaneous fashion. First and second, the activation allows a spring 290 to rotate
the reservoir 287 and manifold 285, which dislodges the spring retention disk 284,
releasing the Belleville spring 283 and initiating flow from the reservoir 287. Third, the
activation further allows the manifold 285 to travel as urged by the manifold spring 290
and seat the needles 286.

[0191] Another version of the second embodiment is shown in Figs. 12 through 24. In
the version of the second embodiment shown in Figs. 12 through 24, a push-button design
300 is shown wherein the activation of the device is accomplished in a single multi-
function/step process. Figs. 12 and 13 are exploded views of the second embodiment of a
patch-like injector or infusor system using a top push button surface to allow a user to press
down upon an upper housing 305 and rotate the device into an activated and in-use
position. Figs. 14 through 17 are views of the second embodiment of the patch-like
injector or infusor system of Fig. 12 prior to activation. Figs. 18 through 21 are views of
the second embodiment of the patch-like injector or infusor system of Fig. 12 subsequent
to activation. Figs. 22(a) through 22 (e) are multiple views of the reservoir subassembly of
the patch-like injector or infusor system of Fig. 12. Figs. 23 and 24 are views of the
résefvoir subassembly and valve subassembly of the patch-like injector or infusor system

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

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

reservoir subassembly 325 further includes a valve spool 326 and valve seat 328, and a
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enbodi mrent of Fig. 82 in a released position; [0087]Fig. 84(a) through 84(c)
are perspective views of a first, second and third i nproved Belleville

spring angoRhs@ehadi ment configuration; [0088] Fig. 85 iprdud6&@eie6Ct Of
di agram of an I nproved Belleville spring and pin enbodi nent contiguration,;

[0089] Fig. 86 is a cross-sectional view of an inproved Belleville spring and
7 S0 PR S S PIFL PLET I SRSAT s BT Byl
vi ew of t hpini dpeniagSd9edpoesd onl thedpweripusing afiowirgnthe dppartousing B0g, Bdkville a
el eased pgl;srlintgl r%trcla;ntion disk 310, Belleville spring 315, reservoir film 320, reservoir subassembly
325, and patient microneedle 340 to rotate into an activated and in-use position. A user can
press upon the upper housing 305 to release the Belleville spring 315 from the disk 310,
which then applies a force to the flexible member 320, compressing the contents against
the reservoir subassembly 325. The motion of the user further drives the patient
microneedles 340 downward toward a patient’s skin surface (not shown) and away from
the disk 310. Simultaneously, the user can activate a push or pull type valve subassembly
(i.e., valve spool 326 and valve seat 328) described in greater detail below with reference
to Figs. 23 and 24, to establish the fluid path between the reservoir and the patient

microneedles 340.

[0193] Figs. 14 through 17 are views of the device 300 of Fig. 12 prior to activation.
Fig. 14 is an isometric view illustrating the rotating components (i.e., the upper housing
305, Belleville spring retention disk 310, Belleville spring 315, reservoir film 320,
reservoir subassembly 325, and patient microneedles 340) prior to being rotated into an
activated and in-use position about the lower housing 350. Fig. 15 is a cross-sectional
view illustrating the positioning of the rotating components before activation and
placement into the in-use position. Fig. 16 is a side elevational view illustrating the
separation of the rotating components from the lower housing 350 before activation and

placement into the in-use position.

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

position.
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[0091]Fig. 88 is a cross-sectional view of an inproved Belleville spring and
split ring pin enbodinent; [0092]Fig. 89 is a second cross-sectional view of
the inproved Belleville spring and split ring pin enbodi nent of Fig. 88;

[ 0093] Fi gWOR0FVY8Y3per spective view of an overrnol ded BAGTE§209040269Pi ng i n
accordance with an enbodi nent of the present invention; [0094]Figs. 91 and
92 are cross-sectional views of the ovennol ded Belleville spring of Fig. 90

in a rel eaf@Y98hFigy @6 thyeugh P2 () are spitinle viemws: of tipmpsemepiy subass¢mbly of the
cross-sectional 34 SPFY 13 $8Y1256) SRS FER o 4RL AlefSl SB¥ALESbly of the device
300 of Fig. 12. Fig. 22(b) is a first side view, Fig. 22(c) is a second side view, and Fig.
22(d) is a third side view of the reservoir suba}ssembly of the device 300 of Fig. 12. Fig.

22(e) is a bottom view of the reservoir subassembly of the device 300 of Fig. 12.

[0196] Figs. 23 and 24 are detailed views of the reservoir subassembly 325 and valve
subas§embly (i.e., valve spool 326 and valve seat 328) of the device 300 of Fig. 12 in a
closed and open position, respectively. Specifically, the spool 326 includes a number of
raised detents 332 which, when in the closed position as in Fig. 23, block a fluid path 333
between a reservoir path 330 and a patient needle path 331. When the spool 326 is pushed
inward into the valve seat 328, the raised detents are moved clear of the fluid path allowing
the contents of the reservoir to travel from the reservoir path 330 to the needle path 331 via

path 333.

[C197] As with the first embodiment of the present invention 100 in Fig. 1, the second
embodiment of the present invention 300 can be constructed to provide a patch-like,
wearable, self-contained substance infusion device that can be used to deliver a variety of
medications to a patient. The device 300, provides a hidden patient needle or needles 340
prior to and during use, and can be secured to a patient via an adhesive surface (not shown)
disposed on the lower housing 350. The pressurization of the contents of the reservoir (i.e.,
contents contained between the reservoir film 320 and the reservoir subassembly 325) can
be achieved by removing or displacing the spring retention disk 310, as described above, to
pressurize the contents, and the device can then be further activated via a reasonable force
applied to the top push surface of the upper housing 305 to seat the patient needles 340. In
doing so, the device 300 facilitates self-injection and reduces or eliminates variations in

injection techniques between users.

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

25 prior to, and subsequent to activation.
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spring and pin friction to hold the device in an activated state; [0096]Fig.
94 is a top view of an inproved reservoir enbodi nent of a device; WD

2005/ 018703PCT/ US2004/ 026109 [0097]Fig. 95 is a top view of an inproved
arm f 1 ui dWP095/dRW3di nent of a device; [0098]Fig. 96 is PETHB8H3E¥P | onal
view of the inproved arnmifluid path enbodi nent of Fig. 95; [0099]Fig. 97 is

an assenbly diagram of the inproved reservoir and armfluid 2pat h embodi nent
of Figs. 9 hﬂg?gn\r,theﬁhgd gmbadimephpiiie prasentiigypntion shown 1n Figs. 25 through 27, an

infusion device 400 includes an push button 405, reservoir subassembly 410, a Belleville

spring retention handle 430, at least one Belleville spring 435, a reservoir film 440, a
reservoir firm surface 442, a T pin 445, at least one patient microneedle 460, and a lower
housing 470. The T pin 445 further includes a valve assembly 450, and the lower housing

470 can include an adhesive surface 475.

[0200] As shown in Figs. 25 through 27, the embodiment of the present invention 400
can be constructed to provide a patch-like, wearable, self-contained substance infusion
device that can be used to deliver a variety of medications to a patient. The device 400,
provides a hidden patient needle or needles 460 prior to and during 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 between the reservoir film 440 and the reservoir firm surface 442),
can be achieved by removing or displacing the spring retention handle 430, thereby
releasing the Belleville spring 435 to pressurize the reservoir contents. The device can
~ then be further activated by slidably engaging the push button 405 inward towards the
device. As the push button 405 travels, a stepped opening 406 in the button 405 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 driven forward by a coil spring 408 disposed in a circular
opening 410 within the T pin 445 . In doing so, the patient microneedles 460 seat. As the
T 'pi»rkl 445 drops, the opening 451 of valve 450 aligns with a fluid channel 452 in fluid
communication with the reservoir, thereby creating a fluid path between the reservoir

contents and the patient needles 460.

[0201] Figs. 26 and 27 are cross-sectional views of the device 400 prior to, and
subsequent to activation. In Fig. 26 (shown without the spring retention handle 430, lower
housing 470, and the adhesive surface 475 for simplicity), the T pin 445 is held up by the a
stepped opening 406, compressing the spring 408. Once the spring retention handle 430 is
removed releasing the Belleville spring 435, the device 400 can be placed in position on
the skin surface (not shown). As the button 405 is pushed, the stepped surface 406 releases
a right angle member 446 of the T pin 445, thereby releasing the T pin 445 and allowing
the patient needles 460 to drop as shown in Fig. 27. In Fig. 27, the patient microneedles
460 seat and the opening 451 of valve 450 aligns with a fluid channel 452 in fluid
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[0100]Fig. 98 is an assenbly diagram of the inproved reservoir and armfluid
pat h enbodi nent of Figs. 94 and 95 in an assenbled position; [0101]Fig. 99

IS a Crosg j | view of a first sealing device for ir and
a1t d AR Cenbodi ment of Fig. 98: 10102] i g B Skt

cross-sectional view of a second sealing device for the reservoir and

mfluid h nbl y., di 1.0, : I QS h h .
o111 Bl SRR £ RO OLRBY, Sl AR F B, B0

mani f ol d; [cOaRAlskng thelfdbiehtSneadies @6@.- secti onal view of an inproved patient
needl e hub and

[0202] In a fourth embodiment of the device shown in Figs. 28 through 31, a push-button
design 500 is shown wherein the activation and energizing of the device is also
accomplished in a single multi-function/step process. Figs. 28 through 31 are top views of
the fourth embodiment of a patch-like injector or infusor éystem. Figs. 32 and 33 are
partial cross-sectional views of a valve subassembly of the patch-like injector or infusor

system of Fig. 28 in a closed and open position, respectively.

[0203] As shown in Figs. 28 through 31, the device includes a button 505, a spring 510, a
manifold arm 520, an activation ring 530, a pop opener 540, a reservoir 550, a valve
assembly 560 and a valve engagement detent 570. The spring 510 has a first and second
tab 521 and 522, at opposite sides respectively, and is secured within the device 500 to
exert a downward force via the first tab when the second tab is raised, and to exert a
downward force via the second tab when the first tab is raised, the force being exerted
upon the ring 530 component (i.e., 511, 513, 514) or the manifold component (i.e., 520)
beneath the respective tab. A Belleville spring (not shown) is also provided beneath the
reservoir 550. A cover (not shown) is also provided to cover the above components but
omitted here for illustration purposes. The device of Fig. 28 is configured to operate
between a loaded position, as shown in Fig. 28, an activated, or fired position, shown in

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

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

first time, the linear member 508 of the push button 505 is retracted by the spring force of
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mani fol d; [0105]Fig. 107 is a view of a porous patient m croneedl e;
[0106] Fig. 108 is a view of a patient m croneedl e having a nunber of side
hol es; [0107]Figs. 109 and 110 are cross-sectional views of a device having
a pivot aMMP YIRS} [0108] Figs. 111 through 115 are crifsKUSRMABHY views
of a device having a magnetic activation assenbly; [0109]Fig. [16(a) through
116(c) are illustrative views, of a scotch-yoke function saf eta/ enbodi nent ;
the pivot point 506, releasing the first activafion ring 530 first detent 509, and seating
behind a second activation ring detent 516, shown in Fig. 30. In doing so, pushing the
push button 505 a second time rotates the activation ring 530 further, releasing the opposite
tab 521 of the spring 510 into opening 517, and diving the previously lower spring tab 522
up an incline and upon perch 513, allowing the manifold arm 520 to rise and retract the

patient needles 541 as shown in Fig. 31.

[0205] In addition to the above, the push button 505 also engages the valve assembly 560
via a detent 570. The valve, shown and described in greater detail with reference to Figs.
32 and 33, is pushed into an open position allowing fluid communication as provided by a
continuous path 561, between the valve 560 and through the manifold arm 520. As shown
in Figs. 32 and 33, the valve assembly 560 includes a soft plastic member 572 extending
between a contact surface 562 and an enlarged proximal end 571 disposed within a rubber
seal 564 when in a closed position. The valve assembly 560 can be constructed within the
manifold arm 520 (i.e., within a molded coupling between the manifold arm 520 and the
reservoir 550) to provide a continuous fluid communication path within the single reservoir

assembly.

[0206] Specifically, as shown in Fig. 32, the push valve assembly 560 includes a soft
member 572 slidably engaged within a rubber seal 564 in fluid communication with the
reservoir 550. The valve assembly 560 has as an initial state and an activated state, and
includes a large diameter distal end having a distal set of radially projecting fins, or ribs
573, and a reduced diameter body extending to an enlarged proximal end 571. In the initial
state, the valve 560 distal ribs 573 serve to prevent microbial ingress into the fluid path
574, and the enlarged proximal end 571 creates a seal to trap the drug safely within the
reservoir 550. Both sets of ribs 573 and end 571 are performing critical tasks in preventing
fluid loss from inside the reservoir over long periods of time as well as preventing

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

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

drug to flow from the reservoir 550, past the enlarged proximal end 571 and into the valve
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[0110] Fig. 117 is a perspective view of a retraction wedge shield in a
retracted state; WD 20051018703PCT/ 11S2004/ 026109 [0111]Fig. 118 is a
perspective view of the retraction wedge shield of Fig. 117 in an extended
state; [OMOIB187819 i s a perspective view of the carri%‘éﬂ%’é’f"@?%l%chani sm
of the shield of Fig. 117; [0113]Fig. 120 is a perspective view of a

retraction-slot shield in an initial . ) .
fluid path 574. At the same time, the distal set of ribs 573 are by nature also pushed in and

the location of the ribs 573 themselves translate into a position such that they direct the
fluid from the reservoir 550, through the valve fluid path 574, and down the fluid path 561

to the patient needle manifold (not shown).

[0208) In a second version of the fourth embodiment shown in Figs. 34, 35 and 36,
alternate spring and valve versions can be used in place of the stamped metal flat spring
510 and valve assembly 560 of Figs. 28 through 31. In Figs. 34 and 35, a spring 581 is
shown having a substantially circular cross-section and coiled above the reservoir 550 and
manifold arm 520. Additionally, any number of valve assemblies 584, such as those
described in greater detail below, can be provided in place of the push type valve assembly
560 of Fig. 28. In addition, a combination of activation ring and spring can be used in the
other embodiments described above. In doing so, the benefits of an activation ring for

multiple push button functions can be provided.

[0209) Figs. 35 and 36 are further provided to show the pop opener 540 which engages’
an incline 582 as the ring 530 is tumed, which serves to disengage the pop opener 540 from
the Belleville spring (not shown), releasing the Belleville spring and thereby pressurizing
the reservoir 550 contents. In Fig. 36, a second version of the Pop opener 583 is shown,

which engages the incline 582 substantially as described above.

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

system of Fig. 37.

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

an upper housing 705, reservoir 710, a Belleville spring retention handle 730, at least one
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position; [0114]Fig. 121 is a perspective view of the retraction-slot shield
of Fig. 120 in an in-use position; [0115]Fig. 122 is a perspective view of

the retragld fR0scis?s shield of Fig. 120 in a retracted posii{;§dosd810d6] Fi 9.
123 is a perspective view of a bucket shield in a retracted state;

[0117]Fig. 124 is a perspective view of the bucket shield of Fig. 123 in an
extenced S}g%gsqlggﬁgiﬁg P38; aYerlcir BiROTRP A aitht he¥aR Bdhit¥la®NhsOTat 115 BEKe!
patient microneedle 760, and a lower housing 770. The reservoir 710 is shown in greater
detail in Figs. 42 through 44, and further includes an outer circumference arm 711 having a
fluid communication path 713 extending from the valve assembly 750 to the manifold 745.
The reservoir 710 further includes a rigid portion 712 disposed opposite the film 740,
capturing a substance therebetween and placing it in fluid communication with the valve
assembly 750. The manifold 745 can incorporate a dissimilar material dovetail bonding
746 described in greater detail below with reference to Fig. 101. The device further
includes a valve assembly 750 adjacent to a push button 780. The valve assembly 750 is
shown in greater detail in Figs. 45 through 46. Finally, an improved safety assembly is

provided to activate and shield the microneedles after use, and is described and shown in

greater detail below.

[0212] As shown in Figs. 37 through 41, the embodiment of the present invention 700
can be constructed to provide a patch-like, wearable, self-contained substance infusion
device that can be used to deliver a variety of medications to a patient. The device 700,
provides a hidden patient needle or needles 760 prior to and during use, and can be secured
to a patient via an adhesive surface (not shown) disposed on the lower housing 770. The
activation of the device 700 following proper placement can be achieved through a simple
motion of the push button 780. Specifically, the slidable engagement of the push button
780 serves to release the Belleville spring 735, thereby pressurizing the contents of the
reservoir 710. The push button 780 engagement further serves to open a valve assembly
750, establishing a continuous fluid communication path between the reservoir 710
contents and the patient microneedles 760. Finally, the push button 780 engagement serves
to release a support member (not shown) from the patient needle manifold 745, allowing
the patient needles 760 to seat and completing device activation. In achieving the above
functions, the push button 780 engagement further serves to release a safety assembly
described in greater detail below, thereby reducing the risk of sticks by the patient needles
760. A significant benefit of the embodiment described above includes the ability to
achieve each of these functions in a single push button action. Additionally, another
significant benefit includes the use of a continuous fluid communication path comprised of

the reservoir subassembly.
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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 wi tﬁ%’ﬁgg‘fﬁf&i vated device; [0120]Fig. 127 is a pel,rcs[pﬁﬁw]“y({:?GQEternal

vi ew of t shield of Fig. 123 in an extended state W
activated device; [0121]Fig. 128 is a perspective view of a ratchet-Iock

o el TR Al B 0572 et S oyt

per spect i VaedtiB¥d Move @ie'dRl1eb900 {sickivared BRolidAy te puRR baRbEYS0 Bfward towards
the device. This slidable engagement drives an incline 782 towards the retention handle
730. As the incline 782 and retention handle 730 engage, the retention handle 730 is
displaced from a position securing the Belleville spring 735, allowing the spring 735 to
preséurize the reservoir 710. Specifically, this step releases the Belleville spring 735
allowing it to press against the flexible film 740 of the reservoir 710, pressurizing the
reservoir contents between the film 740 and the rigid portion 712. This activation step also
serves to displace a support from beneath manifold 745, releasing the patient needle
manifold 745 which is urged downward by the compression of the outer circumference arm
711 (or any number of springs as described above) and seating the patient needles 760.
Finally, the activation step also serves to open the valve assembly 750, establishing a fluid

communication path between the reservoir 710 and the patient needles 760.

[0214] Specifically, as shown in cross-sectional views Figs. 45, 46 and 47, the valve
assembly 750 includes a plastic button 751 slidably engaged within a rubber stopper 752 in
fluid communication with the reservoir 710. The valve assembly 750 has as an initial state
and an activated state, and includes a large diameter distal end having a distal set of
radially projecting fins, or ribs 753, and a reduced diameter proximal end having a
proximal set of detents 754. In use, the button 751 will eventually be pushed into an
activated state by the movement of the push button 780 and the set of detents 754 will be
advanced from engagement with the rubber stopper 752, which permits the drug to flow
from the reservoir 710, past the detents 754 and into the fluid path 713. As stated above, a
significant benefit to each embodiment described above includes the ability to achieve each
step in a single push button action. Additionally, another significant benefit includes the

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

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

prepared to drop onto the lower housing 770 as shown in Fig. 53.
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Fig. 128; [0124]Fig. 131 is a perspective view of a pull-out shield in a
retracted state; WD 2005/018703PCT/ US2004/ 026109 [0125]Fig. 132 is a

01261 Fi FOPUSRNRY LorsPect i ve viow of another puil - ouf CAReRpARS = ©

retracted state; [0127]Fig. 134 is a perspective view of the pull-out shield

of Fig. 13&)& PGan %ééhegr% gdi?r}e%% géscribed above, the reservoir (i.e., 150 of Fig. 4) of the
infusion device can be comprised of a rigid portion (i.e., 152 of Fig. 4) used in conjunction
with one or more non-distensible but flexible films (i.e., 151 of Fig. 4), such as metallized
films, and can contain any number of substances between either a first and second film,
where either the first or second film is also positioned against the rigid portion, or between
a first film and the rigid portion. The rigid portion, or reservoir base, can be comprised of
and serve as a hard portion of the reservoir against which the flexible film can be pressed.
The rigid portion can contain a dished out central section and a flange, provided about the
perimeter of the rigid portion to allow for heat sealing the flexible film, or film lid to the
11gid portion and forming a content reservoir, or chamber, therebetween. As at least one
wall of the chamber comprises a flexible film and at least one wall of the chamber
comprises a rigid surface, one or more Belleville springs (i.e., 130 of Fig. 4) can be placed
adjacent to the flexible film and used to apply a substantially constant pressure to the

flexible film, and pressurize the reservoir chamber and contents.

[0217] The Belleville spring, which can be further provided having a spring follower as
described in greater detail below, is provided to apply a substantially even and constant
pressure to the flexible film of the reservoir, compressing the contents of the reservoir
between the flexible film and the rigid p;)rtion, and forcing the contents from the reservoir
through one or more flow paths via a valve assembly (i.e., 120 of Fig. 1) where desired.
As noted above, the reservoir can also be made up of two or more flexible, non-distensible
films, wherein the contents can be contained between the films and at least one film is
attached to the rigid portion to provide a rigid base for compressing and pressurizing the
contents of the reservoir. In yet another embodiment of the reservoir subassembly, the
flow rate is automatically adjusted from an initial high rate to one or more stepped-down
lower flow rates. Additional details of an adjusting flow rate are further discussed in a U.S.
patent application of Jim Fentress et al., Serial No. 10/396,719, filed March 26, 2003,
entitled “Multi-Stage Fluid Delivery Device And Method”, the entire content of which is

incorporated herein by reference.

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

reservoir of the first embodiment (i.e., element 151 of Fig. 4) can be comprised of a first
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[0128] Fig. 135 is a perspective view of a torsion-spring shield in an
initial position; [0129]Fig. 136 is a perspective view of the torsion-spring

shi el d ofyK in an in-use position; [0130]Fig. 137/ ctive
vi ew of tﬁéztg%sr/%?‘gﬁ-spri ng shield of Fig. 135 in a ret r§5®ﬁ%@@?§1$gn;
[0131]Fig. 138 is a perspective view of a hinged shield with an integral

G O e 3, SecorAhORES] G Mo e WAL T ) S S 530
an attachment mechanism for a third metal layer which is chosen based upon barrier
characteristics, and followed by a fourth layer comprised of either polyester or nylon. By
utilizing a metal-coated or metallized film in conjunction with a rigid portion, the barrier
properties of the reservoir are improved, thereby increasing or improving the shelf life of
the contents contained within. For example, where a reservoir content includes insulin, the
primary materials of contact in the reservoir of the embodiments described above include
linear, low-density polyethylene (LLDPE), low-density polyethylene (LDPE), cyclic olefin
copolymer (COC) and Teflon. As described in greater detail below, the primary materials
of contact in the remaining flow path of the reservoir contents include polyethylene (PE),
medical grade acrylic, and stainless steel. Such materials which are in extended contact
with the contents of the reservoir preferably pass ISO 10-993 and other applicable
biocompatibility testing.

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

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

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

described in greater detail below.

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

energizing mechanism used, e.g.,, a disk or Belleville spring having any number of
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[0133]Fig. 140 is a perspective view of a spring shield with a circular
i ntegral spring; [0134]Fig. 141 is a perspective view of a spring shield

with a bl{gglz&-s;s%pﬁ?i ntegral spring; [0135]Fig. 142 is apﬂrﬁ)@mi;oldo?(ﬁw ating an

over-rotating el'd; [0136]Fig. 143 is a cross-sectional” viéew illustrating
a camaction safety in a ready state; [0137]Fig. 144 is a cross-sectional

view of thgi,Ga00-afd h&ghls(ﬁﬁl%ﬁéioﬁg. Edcgtion]aﬁi ﬂsﬂ]gaarp%tfﬁﬂecﬁhéziﬁl;e reservoir during
filling minimizes any air or bubbles within the filled reservoir. The use of a flexible
reservoir is also very beneficial when the device is subjected to external pressure or
temperature variations, which can lead to increased internal reservoir pressures. In such
case, the flexible reservoir expands and contracts with the contents, thereby preventing

possible leaks due to expansion and contraction forces.

[0222] Yet another feature of the reservoir includes the ability to permit automated
particulate inspection at the time of fill, or by a user at the time of use. One or more
reservoir barriers, such as the rigid portion, can be molded of a transparent, clear plastic
material, which allows inspection of the substance contained within the reservoir. The
transparent, clear plastic material is preferably a cyclic olefin copolymer that is
characterized by high transparency and clarity, low extractables and biocompatibility with
the substance contained in the reservoir. In such applications, the reservoir includes
minimal features which could possibly obstruct inspection (i.e. rotation during inspection is

permitted).

[0223) A fluid path between the reservoir (i.e., 150 of Fig. 4) and the patient
microneedles (i.e., 141 in Fig. 1) in the embodiments described above is constructed of
materials similar or identical to those described above for the reservoir, and that satisfy
numerous biocompatibility and storage tests. For example, as shown in Table 1 below,
where a device content includes insulin, the primary materials of contact in the reservoir of
the embodiments include linear, low-density polyethylene, cyclic olefin copolymer and
Teflon, and can also include a transparent, clear plastic. The primary materials of contact
in the remaining flow path between the reservoir and the microneedles of the patient needle

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

Table 1
Path Component Material
Reservoir Polyethylene, cyclic olefin copolymer
and/or Teflon
Reservoir Film Metal-coated film, such as
polyethylene, aluminum, polyester
and/or nylon with a chemical tie layer,
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[0138] Fig. 145 is a cross-sectional view of the camaction safety of Fig.
143 in a fired state; WD 2005/018703PCT/ US2004/ 026109 [0139]Fig. 146 is a

Cross- seq{,b%&g;m{wogw of the camaction safety of Fig. 1§%T}Iﬁzﬁ)4ﬁﬁ?glﬁ9 st at e;
4 ani

[ 0140] Fi g. 'S a cross-sectional view of another camaction nmechani sm
[0141] Figs. 148 and 149 are perspective views of a flip shield; [0142]Fig.
150 i s a perspecfive view of —am T mprov Qﬁéﬂ%ftﬁé’bﬁdﬁ&réu@ﬂ ab thePtoduct
A83, manufactured by Beacon
Converters of Saddle Brook N.J.

Patient Needle Manifold Polyethylene and/or medical grade
| acrylic
Patient Needle Stainless steel

[0224] Specifically, the patient needles (i.e., 141 of Fig. 1) can be constructed of
stainless steel, and the patient needle manifold (i.e. 140 of Fig. 1) can be constructed of
polyethylene and/or medical grade acrylic. Such materials when in extended contact with

the contents of the reservoir preferably pass ISO 10-993 biocompatibility testing.

[0225] As shown in each embodiment above, a disk or Belleville spring (i.e., 130 of Fig.
1) is included in the devices for applying an essentially even, constant force to the reservoir
to force the contents from the reservoir, and is hereinafter sometimes referred to as a
constant force spring. The constant force spring is used to store energy that, when released
by device energizing, pressurizes the reservoir at the time of use. The Belleville spring is
held in a flexed state by a retention disk, or handle (i.e., 135 in Fig. 1), that is positioned at
the center of a plurality of spring fingers. In doing so, the Belleville spring is prevented
from putting stress on the film (i.e., 151 of Fig. 4) of the reservoir or any remaining device
components during storage. The retaining disk is sufficiently rigid to resist spring tension

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

[0226] When the retention disk is pulled free of the Belleville spring, the fingers of the
spring drop, and in doing so, exert a force on the film lid of the reservoir. The edge of the
Belleville spring is trapped about an outer circumference of the reservoir. The Belleville
spring can be configured to preferably create a pressure within the reservoir of from about
1 to 50 psi, and more preferably from about 2 to about 25 psi, and most preferably from
about 15 to about 20 psi for intradermal delivery of the reservoir contents. For sub-
cutaneous injection or infusion, a range of about 2 to 5 psi may be sufficient. The
Belleville spring can be sized between about 1.15 to 1.50 inches in diameter, preferably

1.26 inches, and further include a spring follower to allow for a full 600 ul delivery.
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unactivated position; [0143]Fig. 151 is another perspective view of the
mani fold spring of Fig. 150 in an unactivated position; [0144]Fig. 152 is a

per spect "V?ﬁ‘f@}ﬁﬁ% the manifold spring of Fig. 150 in @@Tﬁgfzbo\gﬁ,gﬁgs,
I'g.

position; 153 is a perspective view of another |1 nproved nmanifold
spring in an unactivated position; [0146]Fig. 154 is a perspective view of

the mani f ojgb Py FIE. 94 thrbSeh dPiusatBixAipley BF CEHRRVeldiy of a Belleville spring
follower 800(a) through 800(c) which can each be used in association with a Belleville
spring 802 in the embodiments described above. In each version, a displacement member
800 is provided adjacent to the Belleville spring 802, such that as the Belleville spring 802
travels between a flexed and relaxed position (i.e. is released by a retention member), the
spring 802 exerts a substantially constant force upon the displacement member, or follower
800, rather than directly upon the flexible film (i.e., 151 of Fig. 4) of the reservoir. The

follower 800 in turn applies a more evenly distributed force to the reservoir film 804,

[0228] For example, as shown in Figure pairs 55 and 56, 57 and 58, and 59 and 60,
which illustrate a flexed and released Belleville spring 802 position, respéctively, the
example followers 800(a), 800(b) and 800(c) conform to a shape of the rigid reservoir wall
806(a), 806(b), and 806(c). Therefore, when the Belleville spring 802 is released as shown
in Figs. 56, 58 and 60, the Belleville spring 802 forces the followers 800(a), 800(b) and
800(c) tightly against the rigid reservoir wall 806(a), 806(b), and 806(c) respectively,
minimizing dead space losses. An overmolded Belleville spring, as described in greater
detail below with reference to Figs. 90 through 92, can also be provided to further

minimize such losses.

[0229] Each embodiment described above also contains at least one patient needle, or
microneedle (i.e., 141 of Fig. 1), but may contain several, such as the three microneedles.
Eébh microneedle is preferably at least 31 gauge or smaller, such as 34 gauge, and is
anchored within a patient needle manifold (i.e., 140 of Fig. 1) which can be placed in fluid
communication with the reservoir. The microneedles, when more than one is included in
the device, can also be of differing lengths, or gauges, or a combination of both differing
lengths and gauges, and can contain one or more ports along a body length, preferably

located near the tip of the needle or near the tip bevel if the needle has one.

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

intradermal microneedles of between 1 and 4 mm in length (i.e., 2 mm), and the
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[0147] Fig. 155 is a perspective view of another inproved manifold spring in
an unactivated position; [0148]Fig. 156 is a perspective view of the

mani fold spring of Fig. 155 in an activated position; [0149]Fig. 157 is a
cr oss- sewDi20052018%3ew showi ng a fill hol e provided by treTuszi@n26109150] Fi g.
158 is a cross-sectional view showi ng a valve assenbly in place after

[0151] Fig. 159 is a cross-sectional view show ng the closing of the button
w ndow afdrahgdrhédrt iofithesé pathent viaddles canberiblajlinehr ér wonlihbd; arfay ] &t Eangincli®® i s a
cross-sectional view show ng the closed. w ndow of the valve

any number of needles as required by the specific application.

[0231] The patient needles are positioned in a patient needle manifold. In the patient
needle manifold of each embodiment described above (i.e., 140 of Fig. 1), at least one fluid
communication path, or feed channel, is provided to each patient needle. The manifold
may simply have a single path to one or more patient needles, or may provide multiple
fluid paths or channels routing contents to each needle separately. These paths or channels
may further comprise a tortuous path for the contents to travel, thereby affecting fluid
pressures and rates of delivery, and acting as a flow restrictor. The channels or paths
within the patient needle manifold can range in width, depth and configuration depending
upon application, where channel widths are typically between about 0.015 and 0.04 inch,

preferably 0.02 inch, and are constructed to minimize dead space within the manifold.

[0232] The devices described above are suitable for use in administering various
substances, including medications and pharmaceutical agents, to a patient, and particularly
to a human patient. As used herein, a pharmaceutical agent includes a substance having
biological activity that can be delivered through the body membranes and surfaces, and
particularly the skin. Examples, listed in greater detail below, include antibiotics, antiviral
agents, analgesics, anesthetics, anorexics, antiarthritics, antidepressants, antihistamines,
anti-inflammatory agents, antineoplastic agents, vaccines, including DNA vaccines, and
the like. Other substances that can be delivered intradermally or subcutaneously to a
patient include human growth hormone, insulin, proteins, peptides and fragments thereof.
The proteins and peptides can be naturally occurring, synthesized or recombinantly
produced. Additionally, the device can be used in cell therapy, as during intradermal
infusion of dendritic cells. Still other substances which can be delivered in accordance
with the method of the present invention can be selected from the group consisting of
drugs, vaccines and the like used in the prevention, diagnosis, alleviation, treatment, or
cure of disease, with the drugs including Alpha-1 anti-trypsin, Anti-Angiogenesis agents,
Antisense, butorphanol, Calcitonin and analogs, Ceredase, COX-I inhibitors,
dermatological agents, dihydroergotamine, Dopamine agonists and antagonists,
Enkephalins and other opioid peptides, Epidermal growth factors, Erythropoietin and
analogs, Follicle stimulating hormone, G-CSF, Glucagon, GM-CSF, granisetron, Growth

hormone and analogs (including growth hormone releasing hormone), Growth hormone
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assenbly of Fig. 158, WD 20051018703PCT/1JS2004/026109 [0153]Fig. 161 is a
vi ew show ng val ve, button val ve hol e and button alignnment before rotation;

[ 0154] Fi ' vi ew showi ng val ve, button val ve ho
al i gnrrenlgvgg "e/rollsr$78 ation; [O155]Fig. 163 is a c’ross-seck‘)legﬁfag Oo\g}idae%/lv%s]hovm ng

val ve, button valve hole and button alignnent after rotation;
antagonists, Hirudin and Hirudin analogs such as hirulog, IgE suppressors, Insulin,

insulinotropin and analogs, Insulin-like growth factors, Interferons, Intérleukins,
Leutenizing hormone, Leutenizing hormone releasing hormone and analogs, Low
molecular weight heparin, M-CSF, metoclopramide, Midazolam, Monoclonal antibodies,
Narcotic analgesics, nicotine, Non-steroid anti-inflammatory agents, Oligosaccharides,
ondansetron, Parathyroid hormone and analogs, Parathyroid hormone antagonists,
Prostaglandin antagonists, Prostaglandins, Recombinant soluble receptors, scopolamine,
Serotonin agonists and antagonists, Sildenafil, Terbutaline, Thrombolytics, Tissue
plasminogen activators, TNF--, and TNF--antagonist, the vaccines, with or without
carriers)adjuvants, including prophylactics and therapeutic antigens (including but not
limited to subunit protein, peptide and polysaccharide, polysaccharide conjugates, toxoids,
genetic based vaccines, live attenuated, reassortant, inactivated, whole cells, viral and
bacterial vectors) in connection with, addiction, arthritis, cholera, cocaine addiction,
diphtheria, tetanus, HIB, Lyme disease, meningococcus, measles, mumps, rubella,
varicella, yellow fever, Respiratory syncytial virus, tick borne japanese encephalitis,
pneumococcus, streptococcus, typhoid, influenza, hepatitis, including hepatitis A, B, C and
E, otitis media, rabies, polio, HIV, parainfluenza, rotavirus, Epstein Barr Virus, CMV,
chlamydia, non-typeable haemophilus, moraxella catarrhalis, human papilloma virus,
tuberculosis including BCG, gonorrhoea, asthma, atheroschlerosis malaria, E-coli,
Alzheimers, H. Pylori, salmonella, diabetes, cancer, herpes simplex, human papilloma and
the like other substances including all of the major therapeutics such as agents for the
common cold, Anti-addiction, anti-allergy, anti-emetics, anti-obesity, antiosteoporeteic,
anti-infectives, analgesics, anesthetics, anorexics, antiarthritics, antiasthmatic agents,
anticonvulsants, anti-depressants, antidiabetic agents, antihistamines, anti-inflammatory
agents, antimigraine preparations, antimotion sickness preparations, antinauseants,
antineoplastics, antiparkinsonism drugs, antipruritics, antipsychotics, antipyretics,
anticholinergics, benzodiazepine antagonists, vasodilators, including general, coronary,
peripheral and cerebral, bone stimulating agents, central nervous system stimulants,
hormones, hypnotics, immunosuppressives, muscle relaxants, parasympatholytics,
parasympathomimetrics, prostaglandins, proteins, peptides, polypeptides and other
macromolecules, psychostimulants, sedatives, sexual hypofunction and tranquilizers and

major diagnostics such as tuberculin and other hypersensitivity agents as described in U.S.
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[0156] Fig. 164 is a top view of a reservoir illustrating a sign visible
before injection; [0157]Fig. 165 is a side view of the reservoir of Fig. 164

i1l ust rat\'k,a%@g/(ﬁ?.g,g vi si bl e before injection; [0158]Fi g.Pg#%[zg(%QgT ;pp Vi ew

of a reservoir 1llustrating an absent sign after injecti g. 167
Is a side view of the reservoir of Fig. 166 illustrating an absent sign

af ter i eghiio LSRN Boich @B 138 of BRARAhSIYIAAE SbAGRES! YRS enire
packagi ng systemwien’enpty: :
content of which is expressly incorporated herein by reference.

[0233] Vaccine formulations which can be delivered in accordance with the system and
method of the present invention can be selected from the group consisting of an antigen or
antigenic composition capable of eliciting an immune response against a human pathogen,
which antigen or antigenic composition is derived from HIV-1, (such as tat, nef, gp120 or
gp160), human herpes viruses (HSV), such as gD or derivatives thereof or Immediate Early
protein such as ICP27 from HSVI or HSV2, cytomegalovirus (CMV (esp Human) (such as
gB or derivatives thereof), Rotavirus (including live-attenuated viruses), Epstein Barr virus
(such as gp350 or derivatives thereof), Varicella Zoster Virus (VZV, such as gpl, II and
IE63) or from a hepatitis virus such as hepatitis B virus (for example Hepatitis B Surface
antigen or a derivative thereof), hepatitis A virus (HAV), hepatitis C virus and hepatitis E
virus, or from other viral pathogens, such as paramyxoviruses: Respiratory Syncytial virus
(RSV, such as F and G proteins or derivatives thereof), parainfluenza virus, measles virus,
mumps virus, human papilloma viruses (HPV for example HPV®6, 11, 16, 18), flaviviruses
(e. g. Yellow Fever Virus, Dengue Virus, Tick-borne encephalitis virus, Japanese
Encephalitis Virus) or Influenza virus (whole live or inactivated virus, split influenza virus,
grown in eggs or MDCK cells, or whole flu virosomes or purified or recombinant proteins
thereof, such as HA, NP, NA, or M proteins, or combinations thereof), or derived from
bacterial pathogens such as Neisseria spp, including N. gonorrhea and N. meningitidis (for
example capsular polysaccharides and conjugates thereof, transferrin-binding proteins,
lactoferrin binding proteins, PilC, adhesins) ; S. pyogenes (for example M proteins or
fragments thereof, C5A protease, lipoteichoic acids), S. agalactiae, S. mutans; H. ducreyi;
Moraxella spp, including M catarrhalis, also known as Branhamella catarrhalis (for
eXample high and low molecular weight adhesins and invasins); Bordetella spp, including
B. pertussis (for example pertactin, pertussis toxin or derivatives thereof, filamenteous
hemagglutinin, adenylate cyclase, fimbriae), B. parapertussis and B. bronchiseptica;
Mycobacterium spp., including M. tuberculosis (for example ESAT6, Antigen 85A, -B or-
C), M. bovis, M. leprae, M. avium, M. paratuberculosis M. smegmatis ; Legionella spp,
including L. pneumophila ; Escherichia spp, including enterotoxic E. coli (for example
colonization factors, heat- labile toxin or derivatives thereof, heat-stable toxin or

derivatives thereof), enterohemorragic E. coli, enteropathogenic E. coli (for example shiga
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[0161]Fig. 169 is an isonetric view of the nest-type packagi ng system of
Fig. 168 when filled; [0162]Fig. 170 is an isonetric view of the nest-type

packagi Wo%&gl(ﬁmogf Fig. 168 having four devices for fiﬂéff/@gﬂ“%%@g] Fig. 171

is an isonmetric view of the nest-type packagi ng systemo havi ng
four devices in an up position for filling; [O164]Fig. 172 is a

CLo83) ootk Yo B biDe ORI Shufid B
when cholera toxin or derivatives thereof) ; Shigella spp, including S. sonnei, S. dysenteriae, S.
flexnerii; Yersinia spp, including Y. enterocolitica (for example a Yop protein), Y. pestis,
Y. pseudotuberculosis; Campylobacter spp, including C. jejuni (for example toxins,
adhesins and invasins) and C. coli; Salmonella spp, including S. typhi, S. paratyphi, S.
choleraesuis, S. enteritidis; Listeria spp., including L. monocytogenes; Helicobacter spp,
including H. pylori (for example urease, catalase, vacuolating toxin); Pseudomonas spp,
including P. aeruginosa; Staphylococcus spp., including S. aureus, S. Epidermidis ;
Enterococcus spp., including E. faecalis, E. faecium; Clostridium spp., including C. tetani
(fof example tetanus toxin and derivative thereof), C. botulinum (for example Botulinum
toxin and derivative thereof), C. difficile (for example clostridium toxins A or B and
derivatives thereof) ; Bacillus spp., including B. anthracis (for example botulinum toxin
and derivatives thereof) ; Corynebacterium spp., including C. diphtheriae (for example
diphtheria toxin and derivatives thereof) ; Borrelia spp., including B. Burgdorferi (for
example OspA, OspC, DbpA, DbpB), B. garinii (for example OspA, OspC, DbpA, DbpB),
B. afzelii (for example OspA, OspC, DbpA, DbpB), B. andersonii (for example OspA,
OspC, DbpA, DbpB), B. Hermsii ; Ehrlichia spp., including E. equi and the agent of the
Human Granulocytic Ehrlichiosis ; Rickettsia spp, including R. rickettsii ; Chlamydia spp.,
including C. Trachomatis (for example MOMP, heparin-binding proteins), C. pneumoniae
(for example MOMP, heparin-binding proteins), C. psittaci; Leptospira spp., including L.
interrogans; Treponema spp., including T. pallidum (for example the rare outer membrane
proteins), T. denticola, T. hyodysenteriae; or derived from parasites such as Plasmodium
spp., including P. Falciparum ; Toxoplasma spp., including T. gondii (for example SAG2,
SAG3, Tg34); Entamoeba spp., including E. histolytica; Babesia spp., including B. microti;
Trypanosoma spp., including T. cruzi; Giardia spp., including G. lamblia; Leshmania spp.,
including L. major; Pneumocystis spp., including P. Carinii ; Trichomonas spp., including
T. vaginalis; Schisostoma spp., including S. mansoni, or derived from yeast such as
Candida spp., including C. albicans; Cryptococcus spp., including C. neoformans, as
described in PCT Patent Publication No. WO 02/083214, entitled “Vaccine Delivery

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

[0234] These also include other preferred specific antigens for M. tuberculosis, for
example Tb Ral2, Tb H9, Tb Ra35, Tb38-1, Erd 14, DPV, MTI, MSL, mTTC2 and
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filled; WD 2005/018703PCT/ 11520041026109 [0166]Fig. 174 is a
cross-sectional view of the nest-type packaging systemof Fig. 168 in double

bags; ang,dRdfkFis9. 175 is a cross-sectional view of t
packagi ng system of Fig. 168 when boxed and bagged. [0168/Q%§ougzﬁout t he

drawi ngs, like reference nunerals will be understood to refer to |like parts,
conmponent gr@f1 STPMiAY f57 M. tuberculosis also include fusion proteins and variants thereof

where at least two, preferably three polypeptides of M. tuberculosis are fused into a larger
protein. Preferred fusions include Ral2-TbH9-Ra35, Erd14-DPV-MTI, DPV-MTI-MSL,
Er‘cil4;-DPV-MTI-MSL-mTCC2, Erdl4-DPV-MTI-MSL, DPV-MTI- MSL-mTCC2, TbH9-
DPV-MTI. Most preferred antigens for Chlamydia include for example the High
Molecular Weight Protein (HWMP), ORF3, and putative membrane proteins (Pmps).
Preferred bacterial vaccines comprise antigens derived from Streptococcus spp, including
S. pneumoniae (for example capsular polysaccharides and conjugates thereof, PsaA, PspA,
streptolysin, choline-binding proteins) and the protein antigen Pneumolysin (Biochem
Biophys Acta, 1989,67,1007 ; Rubins et al., Microbial Pathogenesis, 25,337-342), and
mutant detoxified derivatives thereof. Other preferred bacterial vaccines comprise antigens
derived from Haemophilus spp., including H. influenzae type B ("Hib", for example PRP
and conjugates thereof), non typeable H. influenzae, for example OMP26, high molecular
weight adhesins, PS5, P6, protein D and lipoprotein D, and fimbrin and fimbrin derived
peptides or multiple copy variants or fusion proteins thereof. Denvatives of Hepatitis B
Surface antigen are well known in the art and include, inter alia, PreS1, PreS2 S antigens.
In one preferred aspect the vaccine formulation of the invention comprises the HIV-1
antigen, gpl20, especially when expressed in CHO cells. In a further embodiment, the

vaccine formulation of the invention comprises gD2t as hereinabove defined.

[0235] In addition to the delivery of substances listed above, the device and method can
also be used for withdrawing a substance from a patient, or monitoring a level of a
substance in the patient. Examples of substances that can be monitored or withdrawn
include blood, interstitial fluid or plasma. The withdrawn substances can then be analyzed

for analytes, glucose, drugs and the like.

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

damaged components, expiration dates(s), hazy or color-shifted drugs, and so forth. After
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Det ai |l ed Description of the Exenplary Enbodi nents [0169] The enbodi nents of
the present device described bel ow can be used as a convenient, patch-1like
devi ce t@oigbdyi8hosa Pre-nmeasured dose of a substance, Wﬁoﬁozgfoyg or
medi cation, to a user through an adhesive attached infusion device. The
device is self contained and is attached to the skin surface of the user by

adhesi ve @iesesRer &4 chcb AkhilThspett the BevibdolerBiRARE kitie Aokd WasaelivdnRd. In
activated by the user, the pressure of a released Belleville spring or other

di sk-t ypethigregerd, the devicesaninelndes an erd-ef-dpsetindicatpe ag deseibed am gieater detdilt o
enpty the ntent s i t nt

i or oneedPd8vy PirEadtinlgted it Biact ' Abie, RBHHRE PR PhoSRGuBE MR ¢

t hen del i war Bat fast@oghof the sﬁﬂfada adda dflige dishde Hoyisinp @ndiacdupate esivithinwil odvsar e
driven into the skin. It will be understood that other enbodi ments are
possi bl e Phtha#abeledidese.Bel | eville or disk spring is replaced with a different
type of stored energy device which may be nechanical, electrical and/or

chem cal 0 e art,
thore. ar ol SRR} ShE neki d4%)s 45 hiuonRE, FEDRERLALELN M, BBGCS K cifet fulif?, L0
syst em di &ﬁfaﬁsemkl&%rpaltd‘h tt&ldsbpﬁn@klyrpaéseesen@eemd dntd chergkite Th:e devizedndladbisnent s
depicted in the drawings and the foll ow ng descriptions, the enbodi nents

di Scl osed Reiam SUEKE hisineABAdhesve BYCrdR et the deioe e skin ke wiere Rt | ve
designs a t hat C n. In
each .di sc %g)g’g@%q d&;r}:o r‘lﬁ'tﬂgszﬁ %&{tﬁkg?cogrgpg&rﬁgﬂ er &esﬁi‘h?bgggg&aﬁls %ﬂ? Iﬁrgb\g)l?d% ﬁgweve
t he devi cedhesiye didysntherqoﬁp‘lvh&h studdmest 1&ielyebenaovhretlgaioe to doppisg.r Bitier tbhed) i s

comonl y acco hed b usor devices., For xa | e nt en an be
del i ver edfers SIB%F a%‘ éﬂﬁ?seveagovgev%rw §§éofﬁ n&stﬂﬁ’ 6&1&53@ é’é(F@V al
days. I n a first enbodi ment of the
devi ce, s @gﬁ{ggﬂ%?(g‘séquﬁﬁ%ggﬁ%%g%b%‘g%Elg)‘ttton design 100 i s shown

wherein the activation and energizing of the device is acconplished in a
si ngl e nu[0238Lifnce me,\tedpthpmc:eis shenfablg. to placs the desccsegainist thelskin aw ppéssa

first embodi ment of K { f i d
bush but ¢ B PTG onsa AReSp R AS agtEd SBOGF, o STEPEDL pORORGhaRe ikslteos ¢ he
enbodi MenfctRARWLyIHdAR aa?&ttow@clostm? 1Ebgpre§smgsa§ﬁ9§§nfaeebf9 hotkay of

the reservoir subasserrb y of the enbodi nent shownh in Fig. |, Fig. 4is
cr oss- secfiiear}8b of Fegy 13). Thieadblatiew step eclegses thg Bellseitlolspring altldmemg nttogiress nt

shown in Fi 017 The_.devi ce af . h 4 es..a pus

but ton Tosgstish e AEROR IS R M sSerust: e e i rord o, TIoS B barion SEpye
assenbly 320 seraesaalrhmel the Ipﬁtﬁ’édt ReedidManoldRbi @Qatrtﬁ’é gzﬂie'npﬂeéé'le%k Finhly, fhe
mani f ol d assenbly 140, east one patient needle 141 and a reserv0| r 150.

The devi cectiyatiorf step hlso sq:rmcs ochpen oneevtineresval el agsembljeswoniflukd pathy asotescritied

needl es 141 and .i efore us button includes, at st one
Moo e iR SpmishiEoK Tl Coftofintfefion oty DRSSt b TRee Uit 408 pelicite

di anet er jexdiesf A L‘lgnﬂicﬁﬂﬁ vedefitd éabl‘?eﬁubdlﬁi&ntl&'icﬁ@é@ﬁoo%ﬁxhdlﬂde@%é MﬁtlﬂyQB AS
the button 105 is pushed inward as shown in Fig. 2, the incline 107

di spl acesachievegach stemin ssidglepush adion; ddditppallywapther signifisantdbsuglitanglydegn

et )W o7l oS AR B e

Bel I evi | | gssefablyng 130, releasing the spring 130 to then apply a force to a
flexi ble menber 151 of the reservoir 150, conpresSing the contents against a
rigid nmenpe 52 of the reservoir shown in Fig t he reseryoir 150
i ncl udes "E’%ékpm afyaied t ﬁspsarnkvpacauvdﬁweﬁé%éﬁvwsonaﬂsa@anpr s the
Bel | evi | | ge3 if0sohDpertdioPiieCMich! & ¢ Belb AR i Qibdibe
flexible Se er 1851 tﬂ?%ugﬂﬁgn |ntcer e?lgr@é@g “T:Lt?tp\?\%vt%ﬁ t he %ﬁyrudl nd5|anner
di aneter délﬁ(/em‘ oftthe Kevi8s corftéxit¥,3ind Then femioyemnartiodisdands the devine withe® dansagef ace

108 to conttgg Yal ve. menmber 121 of the val ye assenblﬁ 120 to establish a
fl ow pat hi%BeHederiYIng tissice BWFVEIJSW%WGE‘H%“ Aridsrideniabgamevaly Pne K MYEwn i n

Fig. 3, thgehushufidl dant oy VRes@be TR eétzpda%na@éwmes 1&%9%9@&
bet ween a reserv0| r outlet 153 and a outer circunference |d path 154,
when t he weidies rosittiovey fra@ladtivaiers h&ble safelyr fdatukds o wewsheah bmwrfrgurmlntoeudtar ged
val ve nmenber end 122 is displaced froma pocket 123, allowing flow fromthe
reservoir 150, around a reduced dianeter of the valve nenber 121, and into
the fluid path 154 towards the manifold assenbly 140, and needl e 141
therein. The fluid path 154 is provided wwthin a fluid path arm 155 whi ch
can al so be used to urge the needle rran4ilfol d 140.



[0174] As the push button 105 is pushed inward, a support nenber 109 is
noved free of a shoul der 142 of the nmanifold assenbly 140, allow ng the
nanifoldwqﬁﬁg le¥p3140 to be driven downward toward a p3gdemsymkies surface
(not shown). #ﬂ% mani fol d assenbly can be driven by a 2ﬁ%ber o( nmeans, such
as coil springs, or through the flex characteristics of the outer dianeter

fluid pat lL Wi I I t he
i 1o o S B uf R okl BRACH AW febd A 10 BT pUA Fle e, 1€ |
ermbodi menpreséming prerusd Gdety Ueploymegh 4, as the push button 105 is pushed,
three functions are achieved in an ordered and/or sinultaneous fashion.

First, the: f th h button 105 at | .east. I mbl
120" al | ovlQRFG] APCPTEBSHIHACIRFEDh OB AeRBENEL ABLAIGSUF i PSR IONATG R TP ont
need! es éévmesﬁﬁcpgfsslﬁél@%xﬁ&\ég l@iggﬁsl?sgé 1«%@%@&%&%9 thetlanisth %Mﬁagﬁgid&ﬁi rd.

spring retentron 135, r e spring 130,
t he novenamt actifvatet eutpuskbicdiy inomediftBlyrupon verso el sfi fiieatevicedrne thelsRh furface.t he

tient dl i fold. 140 all i t.he,. i I 40 to t l. db
D eans, | BugHs VEREn LT QR At erasORe, JrRr & SRR GO b Koy .
[0176] Spﬂ@iiﬁleﬁs%fe‘t)ymehﬁ%r R4S Be ?l-ﬁvti&'a witeh gfwi&eéq% PArtS 8 h&fesRe doP&kings 107

whi ch engage the spring retention disk 135 as the push button 105 I's
sl i dably swfaedpordiod thatliemsmentactwilk theepatientés skon.iThg mM@obarharcebglegedssbeldzi ng

the contents of the reservoir 150. The h .button 5 al,so,engage he h
val ve_ 120 PosanY i TbstRtcneReq HE Siotoech doeaed Bam LEGkTb PR E80End { ne
mani fol d aRg®EPkyteddOto I%sﬂi&hsk@élﬁihg rlhé%ti@d{rﬁﬁh%nereﬁk@.}/?ﬁe ‘éﬁteﬂdeﬁ%a@&?s one

or nore support nmenbers 109 fromthe patient needl e manifold assenbl y” 140,
al | owi ng membemisithel cketDintmplaee and prevenityy aceidéntal énjmyaorssxpesice taathe paerft| ui d

th 15 : dri i hown)., .and seat. -t he.pati ent
et os 1Hsed1e80 ST ofes Vergenson ¥ s, EARut Binog it ingidha Eainit PG Shown
in Fig LlnblCOpst bUql edrime B ivhichisehve®¥o PREMRRE bdtfnt ReQNe40INE HHREDST

(i.e., as provided between el enments 151 and 152 or the reservoir 150), and
t he pat i esterilecledtier. ndhe fnsedle 1ehp cant $ervep tes hededt rthe patiend praediss sluting ndebiget he

push button %85 and Qgghbe conBr'sed of, any. .nu eﬁ.o% val ve assenblies 120,
222, and FFBUARHrePRICC heUseE PRBEIR ¥, FidRIPEIAC deteltity Barmish, At pyIPRft IO st
enbodi Mento RinoalP Y néadlY Bafiemasiiithctedd i §}2)1%'§Qﬂﬂwitﬂ tid Shtientne®ME nanifold. S5 IS
cross-sectional view of a valve assenbly 122 in a closed position and Fig.

6B is cross-sectional view of the valve assenbly of Fig. 5 in an open
posi ti on. [02@1] & edditien tonthie performange ladvhatagss deseribed atimyer anotlez 3dvantaggisify

engaged w,t hin a.rubber stopper 224 jn fluid co ni cation w.th the
Feservoi r MestribRiints desR Bhovs 5,18, anitycro, HEAE HoZR afdtectibglet aferr
activat edcdtaih€d subasheinbibs!dRS adresetV LS bas@IRIbLES artll $bedy QibdsseAviy)that albwt al
set of radially projecting fins, or ribs 225, and a reduced di aneter

proxi mal Endssembly flexibgityx iBeah sulasseniblyl s sehf eongaraed and stafle, andiprayides thee, t he
al ve 222 di.stal ribs, 225 serve.to,pre t mcrobial. ingress i.nto,the fluid
path 227 2 I8 sepatie Mg Pevaiy, SuRsEPLy froni remafhipy Componentt Rovig) | -

Wit hi n t hgeparefiNidisland 3hkpeBedho 5Bt Sesefvolr] hile prevanthdtieamhscedsiBy harfiling _
performng critical tasks in preventing fluid |loss frominside the reservoir

over | ongohdeiremaingig eqmpongstsyeddditienaly cshould ay elothe adiiignelospmeonenis bar ug

f t sj ] i fioll . , th
but ton 228t HeESEHERpor Lol SrRe BENAE, Nod WPttt 3ot Raig, o rron
of the pusdntsitid monurkebessg pdres aml aofa cheiilgnbrings & llowepativianioed ifitoofitling

engagenment wth the rubber stopper 124, which permts the drug to flow from
the reser QRfrationsoAlses all stored enstaypomponents arg 1 thepady subassepably S0 theysarpt 154

At the sage:ti ek I o by in
and the | DepldEertBEIGhNeR a3ty Rlink AT @UGy PIomRlitay 20 SIS EE O

t hat t heyindludedtin tthe rédemvadr Sulassdnitdy rvelselr \po¢ventsSthe ¢Hanceigh unlvanted| speing| ui d
pat h 227,6§nd down tgﬁ.flufg pat 154.tq the patient needl e ni fol d %not
shown) . [1%865 quangnBlimgsi 4% Mokt RIMRa FEYfrangous \remponents dnpihe Faeryo!

i ncl udes 1 i i e urely
Wi thi n thi“bﬁaﬁsﬁ%‘gf’déﬁgﬁ?ﬁ%ﬂdﬁa@d et %Jr}gg%g&gﬁﬂﬁnﬁ ré%’cg%ﬁgagssﬁe
reser voi rrei&foir Amdt hé. Noadengliniguparten a2 Breisent e pgditepicalhyl requirel aclgddreptihi n t he
rubber stopper, 224 by the pysh button. 105 n opening i.s created, at the

b ox el - SRR s A SR e Esrvain R be Speiim RO Tusditiis: Phithaae
shown by the arrow in Fig. 6. The val ve assenbly 222 can be included in the
reservoir subassenbly 150, such that a continuous fluid path 154 can be
provi ded by the reservoir subassenbly 430 between the reservoir contents and
the patient mcroneedl es 141.



[0181] A second enbodi ment of a valve assenbly 242 is shown in Fig. 7. Fig.
7 is cross-sectional view of a second val ve assenbly enbodi nent in an open
posi ti o, I@gmi/@bye assenbly 242 includes a plastic bup¢piisZddiozeaend 1S
configure%l operate as a pull valve. As shown in Fig. 7, when pushed
forward, the plastic button 247 mat eably engages a reservoir 150 openi ng and
prevent s dllow fhl amdrunotsanded nviéw ar thé @rugeseservoir rthiongh aVVremsppreht esnponem, t he
reservoir 15Q opening, the gap produced allows fluid conmunication along WO
2005/ 01878 US‘Q’G%% m&r@@rfﬂ@%‘ém&lﬂS?rﬁ&Wchﬁgerbutton 247 and to the
fluid path 154 toward the patient needle manifold (not shown). [0182] The
val ve assgpdy) Aty difbeRor &t édthpdnhts PréViGePROthRMbBGE eXEhSidrySébslimantd

i ncludes a | arge dianeter distal end having a distal set of "detents 243, a
coni cal seatbeoproidedalmying rdditionad functives end pleaturasaio batr 2dkievd thet fiesiredii ti al

state, the | ve,242_ dj.stal detents 243 serve it revent .nicrobjal i.ngress
Tnto the R PSS TRy, B 1heo JRPEFS SBEEBR, MAD i pPOIRRL BHAE 245
create a gR@iudtdnd, s@RtiENEndpatitasinf Hhethodstahil Tdidifald, @8 QEARIbE] %great%aaaai@f the

detents 243, conical section 244 and reduced di aneter proximal end 245
prevent fhealow, ¢anslse proyided nwitll ¢het exempdagremiiodin&0s ¢ echibventheplesiratieesalts. t | ne

hesare TRAEKEATD G efiTRne tp Bt the usth ey 108 by ttspihalvedobebiiatig  pe -
pul I ed i nfiGw aRtvddeh! the iR PicaiRizRY rkdevoiPYSITaRd thd nanifeldt &saabs RshTREt t on

version (not shown) and the conical section 244 and reduced dianmeter
proxi mal Rust/pREyaleldssamebly de@ ot the dmndinenishewn it Fig. lHs corstiugted ty oistrict 50

openi ng, ich permts the. 0. t0.flow from.the & ir...150 ast _the
Feduced oS Re Thd fortointr 0% atin RS Maf OB T 4C bR e R ah" e
sane ti Megpehfdsitiofttdl the Pusbulied €08 anddih b avmpaied 6Miny ﬂlrﬂSh&ldfliﬁhPrq'i/U@h t hat
they direct the fluid fromthe reservoir 150, through the valve fluid path
246, and vdvhasserabligs as dessatbpd mngreater datail pRdeWent needl es (not shown). [0184]
A third enbodi nent of a valve assenbly 262 is shown in Fig. 8. Fig. 8 is

Cr oss- sec 'fwdﬁl | f. &. f t S- eho. gg]?l i

posi tion, ltdan { nAé% %ggg] lg%ﬁéégs%tlitgmﬁgﬁnég’r ) ce\gnfl gu%g g lc?ggr%g? g&gsgktei t her
a push orofpalblshygllVealvéifods l20NsdatedAinGan éhenidger2Opulvitisie aohbustirgd1 208hia Mlidst i c
menber 263 obstructs a reservoir openi nl%aand &l‘reevents, fluid comunication

fromthe ¢uREERigation with thereserpis et showiayig pathel J2a dtige Oheaang 3 IHPSIEAR2 an
. Lo D ey ) |
ootrent nadfivetoat {HoeRTURERd A Sl E o4 DRSS KA BORE"Y

as an i ni ¢logdd pokiibe. and an activated state, and includes a distal end having
a distal set of detents 264, and an enl arged dianeter proximl end 265. In

the initial state, the valve 262 distal detents 264 serve to prevent
mi cr obi al ﬁ?@ﬂe?gnYeﬂlenilhéalﬂ Lasaerg%itqﬁ %w,ah&nlaclelﬁ@ ‘brﬂ%%ﬁtlﬁeﬂle 6% isheablend 265

creates : Of "h s r . r .he drug
safely waetﬁgédt ethiiﬁeésgﬁ) \l/)g?gmé@%lﬂé‘gg%eg% e géﬂti ev‘nnltf1 ’S‘ﬁ’x géié@ﬁ%%{‘ﬂg@}%ﬁ%‘gr ged
di anmet er the glastia Imesistr 26Gugese proikirhdl end seatsd sécunety iwighinleéhd hebber stopper to

prevent any fluid escaping the reservoir. As the plastic member is engaged and displaced

within the rubber stopper by a push button, an opening is created at the proximal end of the
plastic member which allows fluid communication from the reservoir. However, such
assemblies require a separate rubber plug or stopper, in which the proximal end of the

plastic member is seated.

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

valves of Figs. 62 and 63, have a linear measurement sufficient to prevent the ribs 1307
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reservoir 150 over long periods of tinme as well as prevent contam nation of
the drug fromoutside the reservoir over the sane period of tine. [0186] In
use, th%vg?g@ﬁ)ﬁ %53 wi || eventually be pushed into an ggiiadeedgbate by the
novenent %e push button 105 and the enl arged proximal end 265 will be
advanced from engagenent with the end 266 of the plug insert nenber 270,

whi ch per#fid $40h o Yenth@irgl 8¢ flui@patihesdaps peRing 194, afin 3804 BRd pobswiged
proxi mal end 265 and into the valve fluid path 267. At the sanme tinme, the

di stal sebpecominpdantaged264 translate into a position such that they direct
the fluid fromthe reservoir 150, through the valve fluid path 267, and down

the fluid . u h0S d t { gyt es (not
shoun) . (571 SpetifdlQy ReARPEIA oF Hp MiFsSn dtnti 028, 1 plifRS

t hr ough Igrovide® is Rulduddntruiestl ognwidtd thei résepvarhonsiesvai)n Aeédovid oparingf1204)e
device is _also acconplished in_a single multi-function/step process but the

needl e mahi®oprd A4ef Isauayided in Huldgemimunicgtion with thepatigpfreedlermay ©ldi(nghos ed
at a poin oSyt I hEol & 1 4l i r.0SSc t i ew of
t he sgcon%log}r%@'oz\lsr%g%w@? %gggall? %ﬂq{gpée&?n}‘@g% f)arvglgﬁ?xﬁn ucggsre§§§/sok) gﬂ‘ {)J%t:{énng atop
push but t sealing hfeadbers, or aibs U2aT! 130dtad BH0dS ef thei gilvelBodys120603306 and 140631 vi ew

of the second .enbodi nent shogwn in an activated state, and Fig. 11 is top
vi ew of tIEPsCH¥EYy Biove 40 PR wudens fJuigroonHaunicasion; path bebyrsireneRings <02 gndnd 10.

As with t fi al TP t ' : d Y e
devi ce. [E@é‘S}l §%e devi égﬁ %fl 4%?3@ m@fﬁ%&ﬁ‘gh&% ?ﬁgﬁﬁ’ess&cgnsgﬁ%d e@gﬁgﬁgi ng
281, a | oavrernohallswed) t@82ntact fBeldpeninks, spsgificaily @BRings 04] 1804, ehdnitd0drindi sk
284, a manifold assenmbly 285, at |east one pati.ent needl e 286 and a
reservoi r SUBZ WA Fs 4o ralley; e OPREIRE Sredgetoaprd 18 an; eI VrempRIcr 2EAINSY thet e
enbodi nmen i i : i} | jqn 31hs ;hel d
and subse%ﬂi%tg P@' rlg?(gag%g’ %’3}& P Eg&g@s%gr&@rﬂ%%g}ésgozgﬁtdhg%syr’%ol?r 287
subst ant i prievented m leach velve henlsplimery 1200, 130@karti354Ghdyrmeedig a shffitioft Fi g.

1, b i i d ition, h i gi.d nb 288
r eselrJE/o: P Clg%?‘ll‘iré\s{b%%%g@ttggggt Iﬁg P’F‘R‘}F ugq hi?g? L%éijr%}ﬁlir ff‘&ﬁ%d‘“ é%%&iﬂnwgééggﬁtlgﬁ“f i rst
end, and & d44096n BREGAN! opEh 4P doddd ISR Hr ek BASR) thé Bibk IS0EsBRRE! gent of

Figs. 9 through 11, through a rel ease neans, such as a button (not “shown),
t he hi ngeaterseffmiantlyrpla®d to avoidl masetwith ke epaningsl E4di wigent the vBbyelig glokéds

spring 283 to,then apply a forc o a flexible er .289 of. the reservoir
267, " SonpoREEE fhEebNien SEll o FBrOTsHBF ABHARCTIATS oL 1S SEUGo!
287. AS sheMBersfre prodided By i \Rilvd B8R %8 descBibe i 8atéO&t4ll beigw, t he manifol d
assenbly 285 and reservoit 287 downward toward a patient's skin surface (not

shown) and away fromthe disk 284, releasing the Belleville spring 283 and
pressur i zfORAThdhe eabvevaisemblynshomns in Rigs. 0édntheaugbf 68; afurtberascoontpliskes than be

dt tahlish the fluid h, bet. th i r..287 and..t h ifold
555 | 62ohtk P o ol Tl R S b8 ROkl B RErBRRL 1
Bel I evi | | @iofdds irdd®ictidd,; allGmioh® lpdrt 2SBE VY ertbadinkat 1800 eRRAS two 28Mpanshts,

reservoir 287 are rotated into an activated and in-use position, and the
desired twhish togathariform aafleidavalveesystent. iThenfitst eempeneahdy e wilvaplungrsood

fashi on. Fi{.st second, the actiyation.all a _sprin rotate the
Foservo r 13537 aafldRe ARG cormeRtls ' B Ry rBte e ek d SHPHS i
284, rel egighgd rb@a 5Bglis @vhdedewstiinl MhHe ftde aMAd ivalvel BbteDisl inbYypbratsd inbLa
reservoir 287. Third, the activation further allows the manitold 285 to
travel asfléidgeserygr such asanighbbejusedrionboldpg dings neliquid frrmwithingthe Tgfgsiop 0191]
Anot her v ' fe vk second enbodi nent is shown in Figs. 12 through 24. In
t he versi‘g{ﬁ%ﬁ%{)ﬁg% 'gc')nd enbodi nent shown in Figs. 12 through 24, a
push-button design 300 is shown wherein the activation of the device is
acconpl i sjO2¥8)n The siahgl ESQUhdsi A metinidal stateparpl ac eastvatéd gtate, iadancludd ar e

expl oded views of the second enbodi.nment of a patch-like injector, or infusor
syst em usPigime! 28p divaliset ’EaS}?llé{lBr?JE‘E%‘gt%‘saPTg‘EFjs?éé’l“f ﬂa&prré?gctafm 3pon an
upper Nouginfi s3Abin s, bR Rofeh BE 1A% il fag almﬁierszﬁaﬁgrggﬁﬁs 1 Sodieate

position. Figs. 14 throug are views of the second e I ment
pat ch- | i ke s¢ahjte trap thodruigreafedy withys themeseivdit (not 5Rovem), evhilechadistal aibs 508 Fi gs.

18 through 21 are views aof the second enpod) of the ch-1ike injector
or i nf usoter&R/OPEHet mﬁf@blah@g@%@gﬁ@s#ﬁ 51, Hath et of §§§ 50885t 15R8 ough
22 (e) are nultiple views of the reservoir subassenbly of the patch-Iike
injector or infusor systemof Fig. 12. Figs. 23 and 24 are views of the
reservoir subassenbly and val ve subassenbly of the patch-like injector or

i nfusor systemof Fig. 12 in a closed #4d open position, respectively.



[0192] As shown in Figs. 12 and 13, the second enbodi nment of the present

i nvention conprises an infusion device 300 having an upper housing 305, a
Bel I evi | {% retention disk 310, at |east one Bell g 315, a
reservoir f| F§/61§gog a reservoir subassenbly 325, at Iea@/%%§0%§15102

m cr oneedl e 340 and a |l ower housing 350. The reservoir subassenbly 325
further flg KALiVA (3830 pPdfenalél (MRl 18s 508 AR (8 TseRvaiPb¥ellon
mechani sm 3 as a pin. The pivot mechanism 327 1s recelved %t

| east onqaepods o)fmane g wWeH %is gireypoting cantarinatidrovk the hipug fnog mittlde\/lheges;dmoiupper
housi ng 305, .Bel | evi || ing retention disk 310, Belleville spring 315,
reservoi r° ]enhﬁ]sg%perp%cggtft@mar subassenbly 325, and patient microneedl e 340
to rotate into an activated and in-use position. A user can press upon the

upper hoyp2a® 31951SE0 tH’eeJ/aEI’{?’eS Flutn?& 1%@' 150y \bl'lleev%ﬂfdaﬂg b%é@lsflé@ Mté AR a‘étﬁaﬁe@ 10,
whi ch then applies a force | exi bl e ressing the

cont ent s stjabyshe movemeryerfithe pusl’ullzmme(nbtl @103@5 and' itfee fmpilams affthe nbs d§eq

furth d t t Ki
Sur f ace (i SORGhmEEa acRmAe g otk e Pudt R SRl o AR IS0 or *can
activat e wpatsiivahcaduinto Ay E@lal\g%}i \evityH PSIS RN colnrfunicaidh @it BRYesedvidir and

val ve seat 328) described in greater detail belowwth reference to Figs. 23
and 24, twhielsperpliisshe diug to fiomdirpaithe teserveisrpashibe peeamabriibs B andantedhe ent

Fi g 1o ARG o padt fond: Sh Feral G HRSA B Tack i B, B ] o

rotati ng guehgaoineMdsthé loction loffl ehe IBEL [ SOBOMEMBElvetOPansiBed {rfey ial JoSitidR st that
retention disk 310, Belleville spri ngﬂflS reservoir film 320, reservoir

subasserrﬁhc;y dipest tfemﬁulgafmreﬁhe rasemoicthaough thaoylverfluid peth 1940yt asidethede i nt o
an activ d 0 15 is a
Cross- setagt ’n“glllra W@&H??Pﬁgﬂ %’gtﬁég&ﬁé&ﬁﬁ tt#’% napg e%%eﬁgné )I ng conponents
before activation and placenent into the in-use position. Flg 16 is a side
el evat i orf@250]eAs tHdyuditecattienfuit vt siepddaholert 504, thealistall &t ofigibsaspemant s from
t he | ower hou5|ng 350 before activation and placenent into the in-use

posi t i on.NOoRmglionasyx highgressuis sgal to engiire the) fuid correqtlyeexits Whewprsaiats sidg g. 12
Subseaueriioid 65 At i bsclfchast e Uil SURLERCNEL el I AlilMbuld e
rotating conp upper ou5|ng e spri

retenti orbedbakTB ¢fsurddid 3\mb¢eesfﬁny actgevdlipthe vaberagsentbly ichrafusther ufce@eram r
subassenbly 325, and patient m croneedl es 340) rotated into an activated and

i n-use post @Bhtaa%étcyiln@qawme herdysonegingsl§04in whichghe ¥alye pluggerredd $9%nal
view i I1Tysfrat ng&ﬁ‘ﬁl Iﬂg?és't&%hgg 681 Thﬁ%aﬂePéﬁng%p%lgﬁgfi@gnggxgﬁiasttg{ distal

activation &and placenent i nto I'n-use "posi
el evat i omibs 1\508wh|1d11 fosthrthe floig sehiotesafeigEnket setl” viea in ah atitisigocclogedsent s Wi t h

bosi £ 1 on. 25 SEVD GO EE0 65 Hpesh 02 50%/be Db | 056} eiRYRESD 3L SEIBRGH 22 ()
are mult '\glilere %Wér e Withif 8RS P%ﬁhﬁlaﬁ}épé%? ‘?rfg)&))ﬁng}xce{l njo\fti.q)\é'd?%lpﬁrgg%%ozl: 19

12. Fig Is atop viewo € reservol r ‘subasse evi ce
when in a closed position. Therefore, over time the nbs 1508 will lose some ability to

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

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

in a non-tapered opening. Therefore, in the embodiment shown in Figs. 65 through 68, a
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300 of Fig. 12. Fig. 22(b) is a first side view, Fig. 22(c) is a second side
view, and Fig. 22(d) is a third side view of the reservoir sublssenbly of

t he devi Fig. 12. Fig. 22(e) is a bottomview voi r
subasse |y§°§%"@k"e3 device 300 of Fig. 12. [0196] Figs. %@%@OQ@%Q{%
detailed views of the reservoir subassenbly 325 and val ve subassenbly (i.e.,
val ve spogl.. I i o I cl osed
and opon oY sRted Raypafah 1368k Bhuk ifotiaK §fn haRimBlithsod nbiede
nunber ofasithe gied! dibs ESUBsmoEformkardfromvierinitial dtite te thesetivaied sthiepthepsvill be Fi g.
23, block a fluid path 333 between a reservoir path 330 and a patient needle
path 331. rwreqﬁsqrwegs;sﬂ‘smsﬁ@ reduses msile; ﬁw&rrimpwdﬁieb §revé°1§@adttae<zr8<} t he

ral sed debRhing 508, BRY AL GLERHPOS Car thdh bR RN HAS of PR & of

t he reser to trave romthe reservolr path e nee 331
vi a pat h $#83uring1Re/pertadl whenithé havé il &0 waendlostdnment of the present invention
100 in Fig. 1, the second enbodi nent of the present invention 300 can be

construct ovi de a patch-Jike, weapable, | f-contain subst ance
i nf usi on @&ﬁ?ﬁeﬂ?}&m@m%e}ﬁgwgt% 98]cP érta%r:rf%fiﬁaoeyyom%gg%ﬂ% & o a
patient. z%@gmgﬁéﬂégmﬁ@&e sehithe Qﬁﬁgﬁ'idhﬂ&d%jde@ﬁ%se@{th R h Qirie Hx%?daig At 32

prior to an uring use, and can be secured to a pati€nt via an

surface (Tyticallvelma) fatiwspos systems sund dsahisrindwoparatecan3dastoriibréc pragss pliugzan i on  of
the contents of. the reservoir (i,.e., _caontents contai ned between the

reser vo rcof’?m‘%‘kd” ‘_é}hoa tmlé“gﬂeésr_gfi viGi Fffgﬁbé?s &HF y>° Cg‘%?"i‘}é‘s%hh}%éhe by
removi ng QhbddimeitagbWe ih TS Bl Al d5aix@mblifts. dihakis3iiheanttRannsdtiRagwakove, to
pressurize the contents, and the device can then be further activated via a

r easonabl Bgs.drdcendapp) thedseabor phigt ispeliminited,uast the evabife phegerprodr 1303 ussedds 305 to
seat the %ﬁi,en eedl.ﬁs 340. In dolihng sp t‘He devi CF SOH faEiJoitat e%

sel f-i nj ETTRBRCARE 2r'ded cPé’gtl%P_°é|‘T‘?ﬁl At &% 8 SPYiek P Yvmo dnf’ﬁ FEEPTOH BRI ques
bet ween Us4iPbelb® WA refdtertet tbiFigh. 692G 7PEBincefthd &bstEMERS of TRV b 72 9S. 25
t hrough 27, a push-button design 400 is shown wherein the activation and

ener gi zi mgcomphshes al therequigeddiasks veithcismst patreit exhibats significant cost savings due

mul ti-function/ste rocess. Fig., 25 ..s an expl.oded vi of the thir
enbod menp 157t STl P S o oSy R LERIESE Paliautbe D eketly o o
Cross- secCib@iisds. Vi ews of the fourth enmbodi ment of a patch-like injector or
i nfusor systemof Fig. 25 prior to, and subsequent to activation. WO

2005/ 018703PCT/ US2004/ 026109 [0199] In the third enbodi mrent of the present
i nvent i on[ORARHNOne nethpsl ofx@nstictinglsuciva valve phingst wd 1$8¢ite elimpmite theingeds an

push buttgn_ 4 [eservoir.subasse 4 a Bellevill.e rj re tion
handi e 4o 214 SkE buRARTRRFE s olg padeRs Plma T o ipiing™
reser voi rinfRiggned U0 a7 ¥ 4Zigia pdlyeihylehd mentter 18261s cdRSrIvMd &Y cdtt afepibeed| e
460, and a | ower housing 470. The pin 445 further includes a val ve

assenbl y of3be valiel 1 §Qanditentend nigidgruetume, aad ingledes@e enlargadrdistplendsiil age 475,
body 1522 to later support a number of distal fins, a reduced diameter body 1523 to

provided clearance for a flow path, and a minimally enlarged proximal end 1524 to later
support a number of proximal fins. Fig. 69 shows a perspective view of the core member
1520, Fig. 70 shows a side view of the core member 1520, and Fig. 71 shows a cross-
sectional view of the core member 1520. In an exemplary embodiment, the enlarged distal
end 1521 has a diameter of approximately 0.288 inches and a thickness of approximately
0.030 inches. The body 1522 has a diameter of approximately 0.099 inches and a length of
approximately 0.25 inches between end 1521 and body 1523. The reduced diameter body
has a diameter of approximately 0.040 inches and a length of approximately 0.023 inches
between end 1524 and body 1522. The enlarged proximal end 1524 has a diameter of
approximately 0.10 inches and a thickness of 0.01 inches and having a 45° tapered end

extending axially therefrom.
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[0200) As shown in Figs. 25 through 27, the enbodi mrent of the present

i nvention 400 can be constructed to provide a patch-Iike, wearable,

sel f - coniygy NE&loygast ance i nfusion device that can be usge,&oblelsier 2
variety of nmedications to a patient. The device 400, provides a hidden

pati ent needl e or needles 460 prior to and during use, and can be secured to
a pati entrgg Qv 5. B ESSUnD 28 | h nts of
t he rese#?%??i??.gg?&ggnﬁgﬁ?g&gﬁgeéﬁggh%g?mﬁéﬁﬁfhzﬁ?Z%é@ga?$ %ﬁ?ﬁ?ﬁﬁ%ﬁand

t he r eseroveimoldilSa0 ssipfavideddeh®) the aore eerabdri 28 igs.ebfothrowgho?l. diig.pT2aci ng

th [ tention handl e.430, thereb I [ t I il [ 435
Lo pr ossORPYEs PRSPIREBR R o Ay emtloeTRbes eleh Lh T dh SHE bPERTIEY |~
activat edrhfe shérfiRfided &516 3 EnKEr {130 PARNFIRMTUORoAE % ErdVREREONARES of ke

device. As the push button 405 travels, a stepped opening 406 in the button
405 rel eavennclded gote magber hEher THES reshltingevaiveimrembes, ont Malvepjunget eedi ng

the T pin 44 | | pwi i ent d|.es .46 _dri f d
by a cor nnatFesitabireftk Ss 435 AR, PEiaE) SHEIGR 6 1vg 2o YT AV AT 1 445
I N doi RghisIP cart BRaRRad k&M twitHik RN ORUE j@?cﬁxﬁggfelﬁ@ﬁtto thsel previlie®@ by élée‘})aﬁbg@ps,

the opening 451 of valve 450 aligns w uid channel 452 in fluic
comuni catugnlwileing tshethe eabie\adiminateh theaippd dorcasenagate ribber olugaersteppenten t he

reservoir_contents and the patient .needl es « J:020 Fi.gs. 26 and 27 are
G oss. sectlng % Fxfitan FrBRlBEM, LRGP Yt i sty acflpPier of
activati Q?Brdxﬂnﬁklg'- 0261775 hnevds inkh@ Uthidkinesss BY | dpgrdx@iately @rolsanithes. 486k | ower
housi ng 470, and the adhesive surface 475 for sinplicity), the T pin 445 is

hel d up twyernelded praxiwel fiopéhih fasi @6 diamstasr efs sppigximetels gt 1 Hy inrbss aadcee t he
the. dovi Rt BRI B TR ok AR R b B s shown) - as

the button 405 is pushed, the stepped surface 406 rel eases a right angle
nmerber 4402&5]t Tige imprbvediddive phapatiodraidagpening it alylomd inptébedmdcianisav ng
the patient needles 460 to drop_as shown in Fig. 27. In Fig. 27, the patient
ni cr oneedireydabby dbeyembadiments ofHdsi prgsent inventigny| o yatanathergimproyadnvalve | ui d
channel i ui : ni | Q 1.5t g i T r .ereating a
Flutd patRisolain s, JARGRHTUERL Mnrhic's' PRaRFE SN 1534 "G BRI TR

[0202] | reomnh@iitation doadinfiesidn ddvideheFigels ga sidowiewi of ahiogRingA8vehamgig. 31, a
push-button design 500 is shown wherein the activation and energizing of the
devi ce i s/64p asrepeetiomakyiey of g ratating yalye iy p pre-pserand; iBrse peption oEs Ve gs.
28 throu t i . . i =L .
o ect or 373 eaf b PmAENSviRE s Bin it R0 B, 1356 nB55T 10 b
vi ews of fluid abmenusidaass drdmh i @fervbie (pétt showni) ke a ngedit d538 wheemfthes oslveyst em of

Fig. 28 in a claosed and open position, respectively. [0203] As shown in
Figs. 28 PRicdasHndicated Ry agaw §e SHEl anatsT Etaing wivaembodiment 1549 18 shpwny
mani f ol d :ar3. 529, t ] ' i . r [ r 550,
a val ve a{gs ? ??/ 7§g%dg’%a{”‘a/tﬁ@5&3‘é{@23@8@%‘@"%@%&%’? Sﬁ%“ssﬁﬁﬁatg%rigﬁgﬁ 10 has a
first andn$egsofid thralpghb?d tewbtding, vabte cap podudeca Bisttberlédp extending Yromaareh | S

secured w thin_.the vice . 500 to exert a_downward. force via the first tab
when t he 1948 gid %%%‘fss fit éﬁ“Z‘BH? sgraRdrigbeL5f4 a3d 8 RigsioR ngedles h346 econd

tab when i t | S Mal t f.arc ei e t: 0, LAg 530
corrponentatn?la?efg.t?s%ilf?%élug? lgkl"?l?g"o? l‘?ﬁ{a aﬁrﬁamﬁ#gl dﬁ%cl)lrr%lgﬁelﬁgu%. gn uﬁgi{)?f‘
beneat h tdpenings ferc aligrendnlto proBde| 2 Vill pesitgr, i glosedipositiomnind an ahjotigr ovi ded
beneat h the.reservoi% E?O. ﬁ:cgveﬁ gnot shown) is also provided to cover the
above coPSoRt % d58erbshin eweaiehdstal PYPW | | ustration purposes. The device of
Fig. 28 is configured to operate between a | oaded position, as shown in Fig.
28, an aé[txzm' €M, a A1 pokitiof, AOshotvinaR, Fi m»@ afilFoféhing §5ANH B0 secvid tabe
refracted position sﬁ%mn in Fig. 31 iozo | Spec???é%ll as shown in Fig.

28, aft erl54ppisi elignednvath fille openiegs I154% idethec &rgotibapbiiza thrichy sir flaik ( not

shown) substantially .as.described. above, a faorce l.] tot u button
S0 w 1 | ORRR e bR TR b B sGvoB crohife 337 ih i, i ahd R84 Ae  The
but t on SC0kiPaliewsStluit Renmnhif@tiofBeReen BopthirghBS 4 usd theltdservoh Ul OGt &Ct s t he
activation ring 530 at a first detent 509, rotating the ring 530 as shown by

t he arr ovnjact pesitigie shawyy is3e.r Bi(b), dbe filtk pperdpgsi hat35 10 thiy 6t thbo b 42 & ch 511
i nt 5 . dr.] . i f if.ol . ds.
A'so, “as gsEa e BfeHlon GRrbe ) 3 R Aef Riberif i€lizRitint o YA 12

582 (see Figs. 35 and 36) on the ring 530 which serves to di sengage the pop
opener 540 fromthe Belleville spring, releasing the Belleville spring and
t hereby pressurizing the reservoir 5504¢ontents. Once the push button 505 is

released a first tinme, the |inear nmenber 508 of the push button 505 is
retracted by the spring force of WD 2005/018703PCT/ 1152004/ 026109



t he pivot point 506, releasing the first activation ring 530 first detent
509, and seating behind a second activation ring detent 516, shown in Fig.
30. I'n dgiguheSers7e3ushi ng the push button 505 a second tp t he
activati orﬁpri n/g %@3 further, releasing the opposite tab @Eg%?ﬁéﬁgogspri ng
510 into opening 517, and diving the previously |ower spring tab 522 up an

i ncline and upo erch 513 | 1.0w the ni f.ol d.arm.520 to.ri nd
retract t‘FP@nB%trs nt d?eé‘gmgﬁ e\éig}%ho a?ﬁoigldgg_)osglfn TW%’S]“ ﬂ%‘ 2@&% F‘%n to
t he abovegpehligs BEBSth NG fiRPakPRcarERbeyFagRekéde val ve assenbly 560 via a
det ent 570p. The val ve, shown and described in greater detail with reference
to Figs. 32 and 33, isdgu_shed into an open position allowng fluid
comuni c 02l ¥hendhe devicpys ampeshend thsuplysaishinsthe closed meaton e shewy en 560
and t hrough_the,. i.,fol mH2 wn, LN, Fi . -he Lve
assenbl y 8§§-Jl]e %‘#%ggse%a%s%;@ ng‘gégt’ @ie %%@}&%‘-}‘Qh@?gﬁ% lﬁggﬁgg}l v?’/eééae %fvtggnt act
surface S5&omhhibans4nbatrigedppedoby s lsideneal Botlthel ifiggp dstdl 4Rt I thisgokitiohethe seal
564 when in a closed position. The val ve assenbly 560 can be constructed

wi t hi n t heeedignilpdé areaptiachedtq thedirst (e H5A2 Ry oledetdartbiids, hgweearnkerfluite

mani f ol d [ ) Vi t S }

communi caty et seh deaficl BREmERacotthe Kt Bt €2 FOR"REHRDAM of

Speci fi cadecynd fibe 59y anidrthéleer @n 154®isposhioned UearnastdThd 16 1A thededdes a
soft menber 572 slidably engaged within a rubber seal 564 in fluid

communi cal 140y theiskim ¢fdhensghi 1 550. The val ve assenbly 560 has as an
initial state and an activated state, and includes a | arge dianeter distal
end havin ' i ' ' i [ d a
educed AOaad Miith fhEteRle ISAPukd, (BE B BEL S48 RotaRld sibhthat Heheclly
initial st$Woe entehchevsklin S btationt tamsrthd firsh TdbesE¥42einside heeseeatd tabe uabl al
ingress into, the _fl ui ath 57 nd the enl arged oxi mal en 71 creates
a seal toswtler%ﬁeﬁﬁ%‘{ mtgg?%%ﬁw&eyléﬁeﬁm wléﬂ}ee%%r@ﬁ?ﬂ?é%@.t_ Bé‘icﬁng_&‘?@ 13f4ri bs
573 and efiwidd MICPRENOTHL Aokt §3n HRNE hdle ASSY At Gobid hile 1332 T rom
inside the reservolir over long periods of tine as well as preventing

cont am nathraughdhe $iiehaledds4 iothe dirstguloke]l 342antoethe camerrofabefirst hibesathe fhed i od of

tinme. [0207] .1 , th 72 Wil t ual b d int
act vat ecPh ifl DeliHek AT SUEHEND BF 6B STARIE R BI9ISS 366 (4R EHCSED8  ween
the det en&gé??h@&qe%& Iéggtigg}ﬁe Akt hAes 55@% loé@tegI REMYnht Fang}]s d;ﬁ@* fluld Fath

novenment of the nenber vances the enlarged proxinm 571 from an
engagenenénlpedict themeadlek 1 4tchaveleberedstbabkib Gttheihsicdd depthri t s the drug to fl ow
fromthe reservoir 550, past the enlarged proximal end 571 and into the

val ve flyj h 574. At. t sane t.i , the dist .set _of ribs.573 are b
nature a EAASEE RE, i iieid, BEORTR (158 s veR &S 1S Fottn i ERFETE Volihe ot o
into a poghbddimestols h&%qﬁil‘b%’ﬂé&iﬁl‘é%i& h bbtwetn iHeWE'l\té”ﬁdrt%ﬁée\i&!s.r A5§9’ )
t hrough the valve fluird path 574, and down the fluid path 561 to the patient

needl e nathe tinliog ofithe aplening Jof tHeOwadd isilimked dizeastydwitle thsi positioh dftilee ficedhesin

mbodi in Figs. 34, 35 36 t t i I [
can be uos S fresthy A g ppBowE e el e siBod e 85l Hcannly
560 of FiggperbBpdsitionedn hb-skinh Fi gs. 34 and 35, a spring 581 is shown having

a substantiall’y circular cross-section and coil ed above the reservoir 550
and mani fol d arm 520. Additionally, any nunber of valve assenblies 584, such

as those [9260] Bbeifluid patle andvalviag Hf theembadiments shewn inligaetd throyghadearef t he
push type_val: D60~ 0f  Fig.1..2 . L] ahi '
Dot var | otiplifs BRERBNCAH in@eRe firk oy fcpH R U B of oA BEVARE SR
above. | ningrtingtitmeedlbeime trefdaing aofiomandipdrt. vAdditionaliy) thef tabes184Rianpt @ Spdish
button functions can be prodeed. i i )

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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[0209] Figs. 35 and 36 are further provided to show the pop opener 540 which
engages an incline 582 as the ring 530 is turned, which serves to di sengage
t he pop fromthe Belleville spring (not showqh, jng the
Bellevil?gﬁﬁgé?ﬁéﬁand t hereby pressurizing the reservoir gg%ﬁ%@ﬁgggts. In
Fig. 36, a second version of the Pop opener 583 is shown, which engages the
incline 5 S tantial ly as d | ve. : I fift odi ment
of the dea\?/tlg %hee,%iqé oljvz\snilatﬁﬁ %tedspr %’%8{141&%gglﬁgg’l‘?it}é[tlgguéﬁ-hbl?? tﬁg%t tg{ées ?%n Fis
shown whestdtioRarty] suchCthhtvide i iiid Moo seffenh Hhez fitg e 1932 tdaké g€cond tabesD544. In
acconplished in a single nulti-function/step process. Figs. 37 through 41

are cros<aghyeidion the walke spetinong of aHEHNg Moksgi andipr geoves Dyt iakeerating theij ect or
or infii ' . ] - @r - I views of the
reservoi?ﬂéﬁ é%ggﬁ%nggﬁePﬁén%gﬁgﬁgpfﬁévgﬁﬁg%fgéﬁ%gﬁﬁﬁ#ﬁgﬁb'systen1of Fi g.
37. Figs. 45 through 47 are cross-sectional views of a valve subassenbly of
t he pat c{OREdd Innjeeahatherorotatinguwabie emywidanemfshéwg in Bigsi 80 and Bhstke irfadoropen
position, respectively, and Fig, 48.is cross-sectional view of ﬁ tmg-shot
pati ent r@@HPéaﬁé‘Fﬁof‘bﬂeoa‘bﬁﬁ%fggmt‘}P”@fv YFemﬁ%lliaé'F’F-“?i R&VGER | TepFV OB ChMreY s or
syst em of, Fi I WA : : f I F : t eps
of the paratplifmebndidioud Vg8l anPar I ckEihe A EERL IR € £ 1
enbodi merdpenfpotikien prespeetiveliynvianFigo8(, tha fluid pathoopehingscks S70hdi HSBuate sioain
upper housin 05, reservoir 710, a_Bellevj]l]e ringr ntion hand] e 730,
ar " east WHBA G foobE TRt AT IoaST T FEs ko A 19 S 550 & BRENGRMRced! o
mani f ol d gidskiorPbs hPGw A AEmPAH 1 Bt withifi TRHRA 18 56 G0 RO Hodtib® WdwiDBuUBigng 770.
The reservoir 710 is shown 1 n greater detail in Figs. 42 through 44, "and
further i&clsuchess whemtheepatent oerdiasr e ceated, the fluidhpath mpenings Ud 567 endnidisf cat i on
pat h 71315xtendt$% frgnhthﬁhéghve assenbly 750 to the manifold 745. The
reser voi roe59@e pligedand iy 8%rigid portion 712 di sposed opposite the
film740, capturing a substance therebetween and placing it in fluid

communi CqDR2@R)VRéthrilEto/RileY €, ARRBPBEIIAERe sprity MUNisfaflotndifi@eLanht A6WEPOr at e
a dissimlar material” dovetail bonding 746 described in greater detail bel ow
wi t h ref el08nfor applyiEiggn esSentialijevets\constarit forchde therdsentels ta forse ke egrdentdhl y 750

dj t h but t 80.. Th | |y 750 i h ' t
et a1 e Qe ralon e o ey 16 a0 R SeS abdng "L Bkl GRS
provi ded 6 catiint Mt 35thyP ICPskde, oAb ASIRES caiPhy aiiupydrecr | bed

and shown in greater detail below [021 shown in Figs.” 37 through 41,

t he enbodlewisas prefsuripes the resenvoiriahtherimeef WBeOlckig. héhe Ballewille sprimgtishgdd ovi de a
pat ch-1i ke arable, self.-contained subst i.nfusi.on device that can be
loed to quMPERe s Bitpigh ekl 3% 75 Tt BReiBORGIEH B cblof

provi des Rurili ARV lRNEprivgefRrOr IM@sA¢ 66, the Beleville shAn@NG0 4ipiehentetse, and
can be secured to a patient via an _adhesive surface (not shown) di sposed on
t he | owerfrémogpphang BoessThe thetfilmad p brofothetigeervieiyi 6@ g@ENY gemeining dpyieper

pl acenent can b hi eved {hrough a sinple notion of the push button 780.
SpecificéPF?Pn?ﬁ%ggwqgﬁﬁﬁaééengagenent of the push button 780 serves to

rel ease the Belleville spring 735, thereby pressurizing the contents of the
reservoi rj0263] When plustetdatibh ph V0ispaged fseof the Belleeille Spring $30,ahofiggera val ve
assenbly 750, establishing a continuous fluid communication path between the
reser voi rofthosprsg Brreleassd and exerh eiferce onithe Siadid by ofihe reserey §50.¢ Ble push
button 7 1BE 2@ : AHRERE ¢ rom
the pati oAee SR BARVIRAES 1 i EnfaNs EopHE R oI UIE cil B BRE inS ot
and conplretervogr tE)/arskcanchia somfigored td prededablg\arente b ipeesaire weitin tiet tesaregir bhe push
button 780 engagenent_ further serves.to rel ease a safet ssenbl y. ddscri bed
in great efroraé*ga&t! {TE_QIQ_RNPS‘{ Aet aare rpé"cfE'@B]rYggPWeatﬂ“éI@ % a‘%‘%/‘}ti%éspﬁy 3%41@06%1ti ent
needl es 7p§9feraﬁ%)y5fr&ﬂ' abb&ed tolRRE! 26 pﬁffoxI AR &rRA0aIRBEy SERE risBRAiraRAE.
includes the ability to achieve each of these functi'ons in a single push

but t on adfor subcutiidous ijeatiotyor iafisidnea raigg nf dbaubdto besiahay bé afficdsts t he use of
a continuous fluid communi cation path conprised of the reservoir

subasse a1l 021 Returning. to Fig. 37 nce the device 700 is properly
posi ti oﬁh&%sﬁgnﬂeﬁq IV§?H1§§’ ge"asc&?sbr@@eatﬁo(}%l, ?Wé{aﬂ_gv?cheafwnFt?_‘taB}fg% ed by
sliding theserestr teldupftiohdT tieadidnd TRYBENSVINE SpritpMhechanishi B3(5isiodale@ns
engagenent drives an incline 782 towards the retention handle 730. As the

i ncl i ne 782pravidingesedht Roncanganstant 7fo6cee whigle can ke translated do & anedit-eorBROL | s

di spl aced froma position securing the Belleville spring 735, allow ng the
spring 735 to pressurize the reservoir 710. Specifically, this step rel eases
the Belleville spring 735 allowing it #® press against the flexible film 740

of the reservoir 710, pressurizing the reservoir contents between the film
740 and the rigid portion 712. This activation step also serves to displace




[ 0214] Specifically, as shown in cross-sectional views Figs. 45, 46 and 47,
the valve as-senbly 750 includes a plastic button 751 slidably engaged

wi thin awghBensssopper 752 in fluid communication W thydheshesasy® r 710.
The val ve assenbly 750 has as an initial state and an activated state, and
includes a large dianeter distal end having a distal set of radially

ecting fi . q . o oxiimal end. havi
bt ox ol Hespuigy A BbisfnBouesgre it B e R I AL Br it e A AR ™
pushed i Rifehesprivgtdnddhsek $pint trdgh tiCermrgedriizsidecdiarhéer prige dpehingRreaftd. and

the set of detents 754 wll be advanced ?ron1eggagenent W th the rubber
st opper 7Epretyipite ja neardaflested pesitipmgthe dingers\inyst diwstitravel a distanse that reducgsast t he

detents 4. i il 713 s 0 [ gnLfl cant
pener ¢ ¢ AR il ik o8 PRSI Sine R o3 X HRARMS pBHSBe b IT
each st efiniano#led istigd. eTHggRnRhé Bell@wiNé SpringAd dheni simplyl &/ matierod fremosingthd | cant
benefit includes the use of a continuous flujid conmunjcation path conprised
of the rdibrhupbecagsmhsdingsrsyof the Betlpville seringeinduge & sigaifisayt fricgenal dead: 97y ough
53 show amnl S . i i.q..14% . the
over hoods R TEr AR o ERR L Yl DEne334n 480, £ b Pty e

pr epar ed “moniedtelsvapplib® ofi eseclever armabetweppeie fipess Mgl thepifi gmob4l, bechiges
reservoir 710, manifold 745 (including an optional needle cap 719) is

pr epar ed MYDFRSET i nto the | ower housing 770 as shown in Fig. 51. In Fig. 52,
t he upper housing 705 is then prepared to drop onto the | ower housing 770 as
shown i n gh . 44 061 : gohodi nent
describeéaggﬁggs1?%ﬁgréggééggg%Pgﬁggé+§§%prlE@bggﬁéqﬁ%@%ﬁ%q?ﬁgggfon devi ce
can be cahpwnsiadludingaa nugbet qfdiingeon1 562, e.pin 154, af lefergarmd ) Saésadl a fiulcrum

conj uncti ith ong or, nore non-di stensible but flexible films (Ji.e., 151
of i g 4RSS ERereraton i PP ok el SRl (e By S Ay e DR e i

subst ancqsaed whafe BelibAe p g ﬁﬁ%éi‘é“ilséﬁﬁpﬂﬁg,fﬁlchmx 1968 Furftlet BSSlichiiGh bf r St or
second filmis also positioned against the rigid portion, or between a first
fil m and thérforee wilbrgpate theopin 1964 untilgit dopofir¢d afithe Brellewlespring 1 36ds emavang be
conpri sed of.ﬂgg serve asgp rd portion of the reservoir against which the
fl exi bl e R Pi 108f 2pshy0ddg S57he rigid portion can contain a di shed out
central section and a flange, provided about the perineter of the rigid

portion ye2y6]oN shiplebrabvaeRblt bt aNGih 1584 Bédindity wnﬁgﬁraii'bhmvhicﬂ chRusdre 1gid

portion and formng a contenf'reserv0|r, or “chanber, therebetween. As at
| east onehisdhsic pfin¢ihke ac shrver indogp¥4(a)e 84(h).fand 8 (xl) candi includena ciaculirgms (a)one

wal | of the chanber.c rises a rigid surface, ane or.nore. Belleville

apri ngs (3 D185 TEVG0 Py (o g raak ST S0 0o dip SR ARIRG A METTE: SOFUPRMY (| m
and used degmaRplay shoWHbiat Rnkkdlativn ¢ANANBRE aPfeRasingfot@ FNEES k&bt bipBlidd | M
and pressurize the reservoir chanber and contents. [0217j T%e Belleville
spring, weywherearound theiputhreperpmesed afdhie hart (a)gtoa os hottom, avshovmen Fag &etecr i bed

i ter, detail_.below, .. i ded t | bst anti al | d
const ant TPFaEF #i7 §4@heTe bPed fever Eeomey dh habat by CotteuraiomPlAong & ne
cont ent s rgleasiMefor&SRIBEQIppliBEAVERIDstafialfyl oM e pEiimBlenBeltHe Hart'th BélhsB Mid i ON,

and forcing the contents fromthe reservoir through one or nore flow paths
via a valpie (B)s ee tipisellyiprevided by agpushibytton.) Thehaareovd devier @gometsy ap skavmiove,

the reseryoj . . exj -di s i bl e
s, won i Efh L aRe RS DR 88 RPN M 0o PG GHTRER)
one fil mthan tht eAd. hBtregardttb @onfigliratignofa) bORigt 84, ippl¢ationdf theiettabiag orcoht
conpressing and pressurizing the contents of the reservoir. In yet another
embodi merff! e¥tremp gdgcefdhe girpulanpin {de absipwiyindhg fases diggram of gt Shassuliain v

adj ust ed f LNt i nore st epped-down | ower flow
rates. Aﬁﬂ?@%%%g?&gggg?*ggggngiﬁggf&@P?ﬁgﬁggBM/rate are further discussed in
a US. patent application of JimFentress et al., Serial No. 10/396, 719,
filed MarfOR6TG, T\R0 B tore tiat tdreidfliéAdetwhest thgeforek us appliet] iaveeowerddehéigle ofitle

Met hod", the entire cqontent of which is. inc rpora%ad er?Ln ef erence.
[0218] THEVIEReadotase ©f 2sseaibly He MapuReigng. WEURH| Iyng t ndi51 of
Fig. 4) Qé@asQthFTB@ﬁe\i?lﬁe %;gqb SAFNP InXrEssRE fSrafl R wl'of IFRgY §€Tgﬁ‘é 87.SWhh &5

netal -coated filnms or other simlar substances. For exanp one possible

f | exi bl e plasiwitiirearn idfusiovhdohicecthat ibbutisreattivatet fthe beten VHIQ isafpicdily fushesk

enbodi ment (i.e., elenent 151 of Fig. 4) can be conprised of a first

pol yet hyl ene | ayer, a second chem cal |ayer as known to those skilled in the
art to provide an attachnent nechanismfor a third netal |ayer which is
chosen based upon barrier characteristggs, and followed by a fourth |ayer
conprised of either polyester or nylon. By utilizing a nmetal -coated or

nmetal lized filmin conjunction with a rigid portion, the barrier properties



[0219] The reservoir is further preferably able to be stored for the
prescribed shelf [ife of the reservoir contents in applicable controlled
envi ronngtpognRut adverse effect to the contents ang J§U F
applrcatrons In a variety of environnmental conditions. Additiona
barrier provided by the conmponents of the reservoir do not permt the

2 a0, ora st pa st B end e a7 T Befles Pl B Rt ol {ogdlvid F)GRNMAT

enbodi nentss6 &bemwéomeepmt1%4rfec$rﬂrﬂ¢@t3reuavatlersbﬁh§ 186@ Caiptisrevetsioref figs st or ed
and operated in a tenperature range of approxi mately 34 to 120 degrees F,

and can HeWpEovad slodiment sviyeh cap farthergeduseethe Jequitsdopyll-put fouees proydesc
tisf
oper at | onPlShEE1314 ¥y HREUCBEBRNR i 136k 82 Shoih by ERPpUIL O el IEHEE 88 i o

a 30 psi andrg9l &ht eplitadngrl STt @BuMi icdesshrillyeake ndowAedffidienalf ffictidn fagallost or age
and delivery benefl ts resulting fromthe configuration of the reservoir

i ncl ude FFMAPYH Pédh%@adéﬁé(ﬁé’namf intidp dimetsriof thespld<ing lrdd, and Efr%lﬁlﬂtanﬂet ai l
bel f
dgsg\rNr be%g#hg?geg grt II5 lif %TFP WBEIE \bglcﬁg?fng t ‘g?eés%esrht\?&"r pir:irggrg;9

filling, atalnd'1ﬁgahem11e)nllys;mrtg|15@btto dﬁpm&ssr on in the hard floor of the rigid
portion, headspace and excess waste within the reservoir can be m nim zed.

a0t " UBBEEING, Roh ot i atons GEGadmENLs, thepastiian B HUEN &Y he BIHR 1458havi ng
any nunbgafaﬁgex td gt?t@eatterh@ﬂmhg Ihgdreiqs'[ap?snanﬁxe &ﬂféhreoqra@tdnxnmm Bete grg o

evacuat e e reservoir mnimzes any alr or bu
Wi t hi n t heaximizeattle effidency) the filoamid 665 5hauld bepoiitienedemdrsealed so shatliswiller y

var  at | onEdSEGIEPRNEL B diteeisnt edReae P L30iorions dbf Dalils g (R0 1

such casgyt Hh"mrfeé £¥nhiRinfurh %ﬁt%h)(@éff reﬁ%ﬁﬂg' Gorc@ TGRS iHeaklctui 11588 tf%e? %h? nts,
t hereby preventing possible | eaks due To expansron and contraction forces.

[ 0222] Yehe zentetlime dfetheupia tﬂ64t el rpecs\edc/mqrermmldnsj:é@etmet athnlmd;ryast:m ther mi t

aut omat ed par.ti uIatetn pec n at the tine { the
ot - JEBRR e reuisd PBcbe J6ef amts repdve Bioatio dS6t nbikpVisPabBEPe B, can
be ol dedyRfuR 1568 R7R&" Bthe cEhtB@e IfaRd b f%ﬁ%ill%r rovitigi 168 h'd ckfgRection
of the substance contained within the reservoir he transpar ent clear
plastic rint dedredse the rpleasing &iste requirgon thedéver amn goysoioymtire pihd664.s
characterized by high transparency and clarity, low extractables and

bi oconpatjhildty wi.th the nce contained in the reser.v . In such

opp! § ot 110AES1 thetidsde e HMALR PREERR i salFe mnbietiais: SParTE BosePRINE! b y
obstruct yepspRablé @;th{g fifgers, A& hricORhniidl i@t b@ﬁ@ﬁ%ﬁe’d%ch %d@QﬁéfﬁIlérﬁﬁ) spah$223] A
fluid path between the reservoir (i.e., 150 of t he patient

m cr oneedhers than ene ofithg fingerFio§ thelsellervrﬂhrﬁenegrtﬁmf@mt@ndéa:)candttbhmalbgv@ is
construct f materjals ar_ | tic to t ri bed abovwe for
Che r esortbefre ity ekl Sl or Jherd anphidtopf doat San FERRI VR BRRER" ot s
For exantéhceftaalsy) Wofigiratian!(6) wWilbalew, with el Q’uﬂtltdﬂé“dfenéiﬂm eﬂbselyngjauetﬁs
insulin, the primary materials of contact in the reservoir of the

enbodi meringersnet it qan be made to werk taesimply widenipa ths, fuberam 568 onky. ét mpierthan
| Th
copol Yol @helebt B BRIk T80 Bl 17 SARELRIL F LR Pt o The

r eser voi rcoarndt mhyedeﬂect mdepdideﬁtlpéf thél ethraaﬁngemt axrtesifﬂeetlmrthé pindl S6A a¥ithaat

pol yet hyl ene, %e acryli and/or stainless steel. Table 1 Path
Corrponentmducm e shdmg of e pin relatlve to the other fingers, resulting in a spring release

t he

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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Mat eri al Reservoir Polyethylene, cyclic ol efin copolyner and/or Teflon
Reservoir Film Metal -coatedfil msuchas pol yet hyl ene, al um num pol yest er

and/ or nglPRo¥bishysd chenmical tie |ayer, WO 2005/ 01870?&6%@9&%{0926109

inches, and can further include a spring follower 1592 to allow for full reservoir content
delivery substantially as described above with reference to Figs. 55 through 60. In the
improved spring embodiment 1580 described below, the Belleville spring includes a
conventional spring body 1581, and an overmolded elastomer 1582 which covers the body
1581 and fills in the otherwise open spaces between the spring fingers, such that as the
Belleville spring 1580 travels between a flexed and relaxed position, the spring exerts a
substantially uniform and constant force over the entire reservoir film surface. The
overmolded elastomer fills in the “dead spaces” between the fingers of the spring without

compromising the performance of the Belleville spring.

[0271] The Belleville spring improvement embodiment 1580 shown in Figs. 90 through
92, can be provided as the primary fluid chamber pressurization mechanism. The above
infusion devices typically incorporate a Belleville spring suited for administering a desired
pressure on a fluid filled chamber when the Belleville spring is allowed to flex upon the
chamber and thereafter, expel the fluid in the chamber by displacement. As shown in Figs.
91 and 92, inherent in the design of the chamber is a rigid side of the chamber 1598 to
provide structure to the chamber, and a flexible film side of the chamber 1594 which is
deformable to accept the arms of the f3e11eville spring biasing into the chamber to displace
fluid in the chamber. Though the Belleville spring and the chamber may be suitable for
pressurizing the chamber and delivering the fluid, the Belleville spring is ultimately unable
to fully conform to the shape of the rigid side of the chamber 1598 due to the rigid nature
of both the chamber and the Belleville spring. This lack of conformity results in some fluid
not being fully pushed out of the chamber when the spring “bottoms out” into the chamber.

Such fluid loss is undesirable.

[0272] The improved Belleville spring embodiment 1580 of the present invention
includes an assembly that seeks to address this fluid loss to some degree by over-molding
the Belleville spring 1580 with an elastomeric material, especially between the fingers of
the Belleville spring 1580, such that the elastomer permits the Belleville spring 1580 to
more fully conform to the chamber. This allows the Belleville spring 1580 to displace
more fluid, as gaps between fingers are no longer present, and reduce fluid loss. An
example of such a use of an overmolded Belleville spring 1580 is shown in Figs. 91 and
92. The elastomer filled areas 1582 of the spring 1580 fill the ““dead spaces” between the

fingers of the spring without compromising performance.
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such as

t he product such as the product A83, manufactured by Beacon

Converters of Saddle Brook N J. Patient Needl e Mnifold
Pol yet hym@gwsﬂﬁnedi cal grade acrylic Patient Needle $caii,@g2§§4§02§{0@e
Iy, 1

[ 0224] Specifica

I
the patient needles (i.e., 141 of Fig. can be

constructed of stainless steel, and the patient needle manifold (i.e.

gr@?griﬂ mé‘éfaétk!ﬁfe?@ar?ég gﬁ’dlbf&f Nerhe etﬁtﬂ?%&f R BARVIRY &?ﬁg%@éf I C.

Fig. 1)
Such nmat

en 1 n exten contact wt contents of

pr ef er abl oregtes spririOvith -a @9 thphiantcsmnface ¢dpablietof permsttingghe Belleville spring 1580 to

both pressurize the chamber, and conform completely to the contours of the chamber to
displace all the fluid in the chamber. As shown in reservoir cross-sectional Figs. 91 and
92, the Belleville spring 1590 further includes an overmolded elastomeric follower 1592,
similar to the followers of Figs. 55 through 60, but provided as an overmolded surface to
the Belleville spring 1590. The follower 1592 is provided and more closely conforms to
the shapes in the reservoir, specifically the rigid side of the chamber 1598, such that dead
spaces are prevented as they are filled by the follower 1592 as the Belleville spring 1590

travels.

[0274] Adjacent to the Belleville spring 1590, a flexible film seal 1594 is provided
covering a fluid pocket 1596 positioned against a rigid chamber wall 1598. When released,
the Belleville spring 1590 forces the contents from the chamber as shown in Fig. 91. In the
embodiment shown in Fig. 91, the spring 1590 displaces the fluid in the pocket completely
by “squishing” it out via the overmolded elastomeric follower 1592. The advantage of
such an elastomer covered Belleville spring 1590 and spring follower 1592 described

above is that it enhances the performance of the Belleville spring as a “squeegee” to ensure

complete evacuation of the fluid in the chamber while not compromising its performance

as a pressurizer of the same chamber.

[0275] Another benefit associated with the use of a Belleville spring assembly is the
ability to use friction created by the Belleville spring in a productive manner. For example,
as shown in device cross-sectional Fig. 93, the friction between the retaining pin 1635 and
the Belleville spring 1630 can be used to hold the device 1600 in an unreleased state. As
shown in Fig. 93, an example device 1600 is shown having a push-button design wherein
the activation and energizing of the device 1600 is accomplished in a single multi-
function/step process. Fig. 93 is cross-sectional view of an example patch-like injector or

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

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

further includes a flexible spring follower 1655. The device can further include an
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[0225] As shown in each enbodi nent above, a disk or Belleville spring (i.e.,
130 of Fig. 1) is included in the devices for applying an essentially even,
const ant wiPfoeSoedsGost he reservoir to force the contents fgQmdRed8Re" VoI r,

and is herel na?ter sonetines referred to as a constant force spring. The
const ant for ce spring is used to store energy that, when rel eased by devi ce
ener gi zi n ressH he reservo t se. The Be ville
sprl ng i s SR aﬁezﬁﬁi’av‘g% OVByiéll??ethécqi s Sﬁc‘ﬁl‘gﬁw ot nﬁ%%%faé) Hl%etl , 135
in Fig. Jc)me stdpafbmosalpqalme aagee sownhia FEMT3ehs the pusPbuftéh 1605 Rfpusid, fgo
fingers. In doing so, the Belleville spring is prevented fromputting stress
on the flflumt(qns d@re aglgqveg mFargordsyedo@nd!cnesm@B@WBﬁ fashiong Fgthere than the dhreevi ce
conponent t he I i

esr st spanelin 3R aR AORRG PR iR, e Hatnicho of R lshitliph a5 P b,

tensil e |pwidvalyP6X) al\eng HlOR édiﬁrﬂﬂlﬁlbﬂibncbﬁ&kednsthéwésle%uf 1659 aﬁhﬁ thé Batient
Belleville spring, the fingers of the spring drop, and in doing so, exert a

force on miseoneedlas 1649 ofthe manifelddi635i The value é@dbca@fbetQQ@pBéP(i elanyambst i ng i s
{rapped ahohly 0B SLAGUTTIENENC Qe BR RESERUR br oI BuGEbLEY] ks SPrT N0
can be conf gure y Cr efey pressure w reservoir of
from aboulislddges the psing rerdtio®rdiskobepar absy, fefcasinghbeitBéllevillealmitg LE30psi |

and nost preferably fromabout 15 to _about 20 psi for intradermnal dellvery
of the rddevenstrth @% tionbstwaeg the pinch9 4 sad the sprpg d 63 s also bsmgdiserhto hold ange
of about S f el r zed
bet ween atﬁohr?ta%p%gef %@%r ggslé g%helgeltr?ﬂg%lpggﬁ }gr Wg%{de#ﬂgr %{H &Qgﬂgr@l ncﬁ tﬁé and
further iBellewille spriagnodQ dnelor evere mapifald drivefprings 1640 theﬁ)@otédes Gl neyeevqlr
[0227] FI}%S 55 through 60 illustrate exangl es of various versions of a

Bel | evi | 1'©38pavgvard|2betet hieas( mpchanisaudm Brodcdriveiten reedicededd miodbed in
associ atigg. m,gﬁmg Belleville spring 802 in the enbodi nents descri bed above.
I n each version, a displacement nmenber 800 is provided adjacent to the
Belleville spring 802, such that as the Belleville spring 802 travels

bet ween a[OIMerhcapdslr blttore d6@HO$d providefi with ai tpéret] sasface BG0G whidle fitrthen
menber) , ae spring. 802 exerts_a substag}pi ally co?stant force upan th

di spl acernBfitdesehtigt 1608 (nptshond exignding along @rcepick /f Hher tapsred surfass lpﬂ@a'quem bl e
fil

bppl | o5 ahroubfibtich fHehin $63)s HsK TS VAL Tag HRDUALLANFGHPR iBsbdiee o)

For exarrpﬁlcatedaSpﬁdsmmmfawlmmﬁercpﬁtdma\&’ﬁpanmeﬁﬁn 1635, avidctbfdrceartice ffl 16381 60,

which illustrate a flexed and rel eased eIIeV|IIe spring 802 P05|t|on
respect i Vi et%rr?éedeme?ﬁﬁé%%max figgoihg)springd ppl)- e "8‘2}@(11?)1 ehtheduMito a
shape of rq ) e,
ahon t he BBRC6Ty HuftEs RENAL Lo Bt ANty DGR 8] R hanglSRER T T o0,
t he Bel | esuffidientsprapen tB@})uﬂoxaMl&Zﬁ)e tieopinoVe3iSsis AtbdaguffiBieilp ko a¢lehs8Ab c)
tightly against_the ri res oir wall 806(a), 806(b), and 806(c)

respecti vsépi)gﬁﬁ%(ﬁﬁ‘}ﬁt?? eH@Hd@éace | osses. An overnol ded Belleville spring,
as described in greater detail belowwth reference to Figs. 90 through 92,
can al so o] f OSRR geer:pdl ment
descri bea[bggf)g e\s qggcilg,nttgg Ir?gﬁ%vtlm gﬁaiqugsr?gqglgﬂdent Eéegg%?&%lpgﬁ%gr on€eedl e
(i.e., 1lahepin Ri3g thadt)intetfetes math the miner ﬁng@vefﬁie speng 1633 anH de¢psrtbem from
mcroneedles roneedl.e i.s .pr. | east 31 .gau r.s IIer,
Such as. FHSTaBFE Olars (€. rusine i rife Ahmetel of fhe ek aifruTiirine Setee o
140 of Fig T%? The ﬁHgé‘r@%tﬁ?nﬁJvé%ﬂﬁeif B fhteﬁlpdsscmmgﬂl tﬁ@"cbﬁl@r M brdet ferelax.

reservoir. e m croneedl es, when nore than one is included in the device,

can al so Bus alfow 4 slamlenglm 1635t be placederiyeen thofingetsdibi tatinside dirmpter pf

di ff | h bod
ength. | peFaRGDTRAMe NS BEucAR o858 f20) Yo W8 B TB8 B3l o, OB Dovel”
i f the naesHich dfake spttng 16383 Cjowemed, ki deviee siuteslbs astomatitdIBdnsdate infldien use of

mul tiple 34 gauge needles to deliver the reservoir contents is practical as
t he i nf ugnigr a@%msSlWévhlah |atmg!éachgbfq B resrayPIr Pijiveay Pl ongs ebB1os: eapaiie h an

the. di sor SeEdPERE MU THER UG Yok 6 USROS Mo BRLE, 10,

an i ntr ades0o Wse@!at&ﬂdﬁﬂuﬁmeﬂm@ltﬁ@&@&voﬂﬂQmﬁ‘i’owesi\hﬁh mwrmwd&ssbm above
i nclude intradermal, m croneedl es of between 1 and 4 mMmin length (i. 2

m), and theware bengdessrted-8703PCT/ US2004/ 026109
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arrangenment of these patient needles can be in a linear or nonlinear array,
and can include any nunber of needles as required by the specific

applicati 4 The patient needles are positioned ppraisPelosiihe Needl e
wanifoldyaﬁﬁoﬁﬂééégtient needl e mani fold of each errbodirrgn’t%IS eségﬁged above
(i.e., 140 of Fig. 1), at least one fluid conmunication path, or feed

channel, ; ?QP% W ehBodinfet RRAWERL Fi e?jej,'tﬁc & fon Bt the By lﬁﬁﬁgﬁgd/ Fféave a

singl e pa 0" one or nore patient neg'd s, or may provide nulti uid
pat hs or GeHeniBé springitliodQ is arsed s sht oneas fieddihg tbepbuvat spipgs ThEG einpat hs or

channel s may further, conpri.se ortuous path faor e contents to travel,
Chor eby abpbeieRigp Ander Brece dful e auBated e THEAST Shgass el o
flow restfggs 8y -reﬁbeigghﬁe Nh 9685 Réth e \Henmige tsBEnpaleh e \tia HESEENBNtHeO! d

can range in width, depth and configuration depending upon application,
wher e chabngdn Wafi hEharemavwapof thel pin 168 veenordp allows .t teleased Bellevillmsgring

pr ef er abl 02 inch, and are ¢ ruct.ed to m nimze dead ce,Wwthin the
i ol d. f e Eopreniizn B 1auvaEaRsPo oot deas B Baphar 50 ao Aredles

adm ni st en i@/ RRdtO USwAWRRE Aifef the foréel ofth8ArVE dhedsi 1969, ARFtHRNARGVERRALS Ccal
agents, to a patient, and particularly to a human patient. As used herein, a

phar maceusuffiglentitpe imseit ¢ ndeHesal Gldbuta theepdiznt’ s gkini @ob ghaval). athd pint 1635hat
can be delivered through t bad nmbr ane d rfaces, and ticularly
Che ki n. el ok @ niihine SetTEF shaneToRhend e FRE inaes B bt 1<
antiviral rqa@es Snly ARA BEMotion tdRe il MBlibFwo ANIeSIy EffeRAt dcibhdIr i tics,
anti depressants, antihistam nes, anti-inflanmtory agents, antineoplastic
agents, vaccines, including DNA vaccines, and the |ike. Oher substances
that can @280} ilyethey demicesdbe usril ib yeqvired (o pgtiame 3w |of meredifferentesteps ocl ude
human gro I e, insul.tn, i ; | ereof . The
\éa\%cgmpglag?lge Spressuridandh of%%?es]e%u AaRht ?&éasé‘y%gtn;e; é‘:?i;éggﬁ%rd}e? st

pr ot ei ns can be naturally occurring, s

recombi nanthey devioelE@. thedslitfon qibafolnyt, the o dgapsCRitk e Brishi SR ithe asdr] but

t herapy, as during intradennal infusion of dendritic cells. Still other

subst ance$edNiEch AR Jeapdispied drusian; #sepllyrigatrcemplich the somest igmings of e
resent iny i fif t . . J S ) . .

Voo nes Py Thé loORuRA| Ehiin el BE SRR BRER it Blick 1BRs s

t reat ment acliievedutsye utifizielg SEaBelleville Bptine afd p@s systerh wdithe réeploir- drive spring

anti-trypsin, Anti-Angiogenesis agents, Antisense, but orgphanol , Calcitonin

and anal ogdleasedneshariam, uidieing the,fickion of dhe Belewklle, srignec 1030, §nefrs on the pin

di hydr oer ' ' Njst t i ha{ i d. ot her

opi o1 dpepty s, g FERRBY R8RS, Sorfilehs R BORL Srfte (FREE The MapRACH" "

Fol I'i cl e slimiasteltwing the piola3S iSreitgved Glorcthg Belle @t §5ing ti3aniteebyallowldgowt h

hor none and anal ogs (i ncl udi ng.growth hornone rel easi ng hornone), G owth

| ]
hornone &b dyssPERgs 1660/to ghsh the aceqles it iia dheRpdieBluch "as hirul og, 1gE

suppressors, Insulin, insulinotropin and anal ogs, Insulin-lIike growh
factors, k§b84 stEIb? Bve! dHeDitle shfih RHIBWA t LELRRY B!k

hor none r ?eas;% oer:drr%l)ne h%lg%angpgass? ili_l%\%v n%wgcuﬁg%m ?rglgﬁt é%ﬁéepar‘i%n, gﬁ}# CSF,
met ocl opr ¢hm flied inhdaeseharny bMbisplatenmant. Asmatébahoss, thhlaeseotiratse{ zhy exlcis,a

ni cotine, Non-.gteroid, anti-Jnfl. t or. ents, A igosaccharides, .
ondanset S0 BAF 309 AP ARONIEE HOHE TN AP BBRACIe4P ECTHGA ATIaRn o spring

ant agoni stfwelEQ e8GR Jinfhravdra@eits t mateHaRS hid | @AGRTion RRERMBIARAn SRl ubl e
receptors, .scopol am ne, Serotonin agoni sts and antagoni sts, Sildenafil,

Ter but al i peyvideds aandestyhados greptes dg@ilplelodvri nogen activators, TNF--, and
TNF- - ant agoni st, the vaccines, with or without carriers/adjuvants, including

R e g B i Ok e L e e T

geneti c bageth oheatéalatd/of drvg redistai padpeeties! FakSNitbddltunforiimatelyvédes dot bdial e
cells, viral and bacterial vectors) in connection wth, addiction,

arthritiswednuitepther ptesialfe BoriimenIPves regeryeir gBYOOdimands ahthe presens invention

di sease, R NGOG E%ﬁhro'ﬁ%@%bﬁ,figg%%gt 11[3&99‘8111: &he?’%&ieegﬁg W{c@%h'b‘%}‘}’d LRyer

Respi ratory syncytral vir apanese enc pneunococcus,
st r ept ocoes other inapdtalsy sucinhs neddles, ahd fidshi thtlades Nedddfls Bg nieehafidallySlodk 3, C
and E, otitis nedia, rabjies, polio, HV, parainfluenza, rotavirus, Epstein
Barr Vi r ugon-bendablematepialsdo thismew mateppk “Ehlérﬁsmaqeﬂshe nes-bonddablg maenglbhal i s,
human papill oma virus, tubercul osis including BCG gonorrhoea, asthma,

at heroschlerosis malaria, E-coli, Al zbeinmers, H Pylori, salnonella,

di abet es, cancer,. herpes sinplex, human papilloma and the |i ke ot her
substances including all of the mmjor tHerapeutics such as agents for the
common col d, Anti-addiction, anti-allergy, anti-enetics, anti-obesity,

anti osteoporeteic, anti-infectives, anal gesics, anesthetics, anorexics,



toxin-like toxin or derivatives thereof) ; Vibrio spp, including V. cholera
(for exanple cholera toxin or derivatives thereof) ; Shigella spp, including
S. sonnel teriae, S. flexnerii; Yersinia spp,

ent er ocol |?| ca%ﬁ@? exanple a Yop protein), Y. pestis, !@%dﬁ%oﬂ%z(\{m

pseudot uber cul osi s; Canpyl obacter spp, including C. jejuni (for exarrpl e

toxins, adhesin and I nv n .. coli; Sal mone I sp i ncl S
Lypht S, St 2% G Arseriant LA athifh Gordiing i el o resi e Sapriess St

i ncl udi NG bbndBRNAGHEHILENRS: asHHRE heCI@REE Ep paml' elousk g, 5. ’méltWo' sefvlfuﬁfe
exanpl e urease, cat al ase, vacuol ati ng tox ; PseudonDnas spp, including P.

aer ugi nosaiec@t ﬁaplmmtmfm@camd aspps ond with wakrhqgh@ viawrssakng Siterigs dmclnadrae Q-

Ent f I d

nct udi ng A6 <SRk Jack (5P e Sl REraseed bk 78l ¢ Sho v X Fias” EERR.
botul i numésb@dtlveryam oBqt Wl viBwraft DidsehvaRdaEFigy 851 & ¥iBRT &¥0f Yeservoirdirinl 1 Ci | €
(for exanple clostridiumtoxins A or B and derivatives thereof) ; Bacillus

spp., inc Iplm'lldlgg B fluzhpsthadiig 36f 182 pexspegrive iow Wi itheuresereir rmared F@@ r9i5veﬁlg ves

t hereof) ; nebact er. ncl udi n di her f

i oht het | 370 S G PTATPE 51 e Eostipf antiggth & FIARL B8 and o G HE' R

Bur gdor f eiillustrh@es a® easiRiRededponebC, DbpA, DbpB), B. garinii (for exanpl e

GspA, GspC, DbpA, DbpB), B. afzel |i (for exanple GspA GspC, DbpA, DbpB), B.

andersonii_(for exanple GspA, OspC, DbpA, DbpB), B. Hernsii ; Ehrlichia

spp., incl® é#ﬁ The iRgIAved feperved %@mm@ﬁs eheeﬂmml@@ﬁenmme@rerrﬁrng@m osi s
Ri ckett c] yd n di

Tr achonmat ?éssg %Pl’é(;)(d; anki hﬁ%\/ﬁathhg&grg]i%n é%“%{“%%?‘ ggn%’?x,p 18_2b,p%é%hn€% %o (for

exanpl e I\/&f&trubeaaﬂﬂt\no be;mlategncﬂdai }Qart’sS)TheGesepﬁdli 1700 of Figpt s 7 aad 9RPcan
including L. interro ans Treponenma spp., including T. pallidum (for exanple

the rare bamadeqbash ﬂr%bé‘-i frEoNg cirernwelrﬁrrd&srdalg rFSISWbEFVQ@T‘r‘P%rT%Fe“CGQP

derived f F ;
Toxopl asrrgll sp%ﬁﬁ [ nc rhfﬁﬁn%wg hgﬁzg%r%?g‘ rgg,Ag %ﬂ(@%gg c%}?ﬁ) ;
Ent anoeba oﬁpﬂy nurhbe! afcblmc Enatélnaﬂi cah;itcm mel&bEtheSﬂm seal glohg!cHen@nidBpath

mcroti; Zﬁanosom spE) , I.ncl udi nq(% . cruzj; Gard spp i ncl udlwg
| anbl i a; Ué&hhetwesn tspralve exdy hple g2 an FGFedl‘PH%ﬂWEﬁsylspﬁs Thegeseryaic] 198 ng P.

Carinii ; Lcho Sy, S

i ncl udi ng %[ t@n@%%&"ﬁ’?&dglwe ﬂ%éc?)% 3&%@%@# 172@3%& %gbglg&ltﬁppﬁévleudl ng
C. al bi camsech&nigtptl 33®EcLBI0s shown infRigsu 69 agd (00, riégé &9rsad d 00 aldustheecy firstehdi N PCT
Pat ent Publ i cation _No. Vao 02/ 083214, entitl "Vaccine Delj very Systeni, the
entire coft@Rf vawe li3Q and K7400F wseavith the @sse w%%rgﬁe‘?ﬂéhwusp Bef erence.

[ 0234] These al so include other preferred specific antigens for M

t uber cul og¢ MT1,
MSL, mIT aﬁgi %Ttgé?mérﬂo}@ilﬁ?;? g‘r/II'JIE\)/I !ﬂ?u%)-ﬁﬁgﬁﬁ gghlq sdligfﬂgoéfenre?lg(ﬁe"éf usi (\)én

pr ot ei ns Anb/sprang amt snclutles @afeserhar endifluidepath constructedeb£ombpart.t However, as

ol ypeptides .of M tuberculosis are fused intq a.larger protein. Preferred
Fust oo | REVGCO 106 TERBIRa 400 B GmistBpreaured (Bop- e pbe matenal thai*has

Er d14- DPV<{ig diehéal Shed/or &h@%és@%‘(p%ﬁerti’@@h@%téﬁéj unbRhumAiblf does hBBbnd

DPV- MT1 . I\/bst preferred antigens for anydi a include for exanple the High

Mol ecul ar withi other matsrielsn(i. (al-l\mP)lsaedBRFSreryawdll pukhet adventagerof saparating thiertwo

(Prmps). Preferre bact .1 al ccin se anti dernived . fr

St r ept oco@EGE %Spsg‘owinr}el il Ré O“ElhEZ'n%ﬁ’qgefm( FHIcT e 81? Eg]ﬁ Fdles s P8 to
pol ysacchad gemgand KPNTHERCES be teRGhold&d 8FboreRAinsfehd P nfdcl&iichlly fixed
chol i ne- bi nd| ng pr oteins) and the protein antigen Pneunol ysin (Bi ochem
Bi ophys Adite a nepdondablewaterial. Rubi ns et al ., M crobial Pathogenesis,

25, 337-342), and nmutant detoxified derivatives thereof O her preferred

b o : . . . . :
el udi ng |FEES SRRAD TRENE SAbE or CElpletile A0 MLIBEAP Rt YHE 08 are
t hereof ), siiown iry Bigabd%® airtl 1000 | iz 209, afualveemamgﬂreod)wths boﬂdfon&ﬂlva&ﬂh ar

wei ght adhesi:-ns, P5,  P6, prot ein D and |ipoprotein D__and finmbrin and

finbrin derlrrrﬁe&alp@ﬁpmels érmrﬂaﬁmrmg pathi hewsiag dr7 2.y dhe spens e/ fluid

t her eof \ i | he art
and inclu 51‘,h %ftme %ﬁ?a‘lﬁi@ Stil réigﬁ ég{%{ﬁgﬁrt ﬁ%é{%?ﬁﬁ%é %@ﬂprsehﬂ&\rgn‘éi asrBect

t he vacci operfigg MA02Atn ake ®éset\h:er i1 700G reinid asealed npith 2@ SOtrivg HY38.1 Thetihogel?329p120,
especially when expressed in CHO cells. In a further enbodi nent, the vaccine
formul ation of the invention conprises gD2t as herei nabove defined. [0235]
In addition to the delivery of substances |isted above, the device and

met hod can al so be used for withdraw ngs@ substance froma patient, or
nonitoring a | evel of a substance in the patient. Exanples of substances
that can be nonitored or withdrawn include blood, interstitial fluid or




[0237] The next step is the positioning and application of the device to the
user's skin surface. Like a patch, the user firmy presses the device onto

t he skin Jhsesaybfs | Ncl udes a bottom surface having an huRadgyer to
secure the é@ﬁ%e ?o the skin of the user. This bOttOﬁ]ggg acg)@éﬁg%e flat,
contoured, or shaped in any suitable fashion, and includes an adhesive | ayer

thereon, viildes WHLRbEDSE ribk KERY O 50 \RleEbdPpoRImAlOert i PIY RehicH fuMeliodL© USe,
t he user peels back the adhesive covering, such as a filmcovering the

adhesi ve, substantiblly eixplas it thost desadbessabore vath rgfesensedoFigsgfiand ©. tth&ig KA.,

0238] On d . is t ble t I t ' [ th
ki nd Se0T e (i e iRl SRR B SA0 B8 BTy,
posi ti onedurfideCofl®hd ¢6duced afdrhatad @sbniber S174¢1 NThe Rwldifing (Val® filRbond afd 9. 1)
or pressing.a push surface of a top housing (i.e., 305 of Fig. 12). This

act i vat i osubstantiallg pedesegbaedaboBe inl wegands to Bigr 9hg allowing it to press agai nst
the flexible filmof the reservoir, pressurizing the reservoir. This

activatio l.so seryes t ase,t [ edl e nifold seat
the pati em?éhgz %.U%i ﬁgl ?%Q'Q?ﬁ‘ékgct%?%ap‘?ngﬁgfs?t g@‘%&gog}é%algv%gmt 6A o%‘gﬁgrone or
nmore val veéndagseied irethedbllblitigthddtional iagreiadaicedie hudlmddirté&itabf theprédgnta
fluid conmmunicati on path between the reservoir and the patient needles. A

si gni i camtveptipref The embedimenis wse aityre shotdealdingmsereap whiichihas therbality ke haysi 1 ity
to achiev i j § i it Id: .
signifi caﬁyg%gn%e %?}P e‘l@@?@%@é Qgiﬁgssﬁglgg}or??‘gg ggeﬁ%ﬁglgﬁds%ﬁé%c ectg‘?r?rﬁuﬁn%aé Yon
pat h conprguéstidneard dissinylar)ithd)i mhérestly ASBE béing bandendledch bthed Th a@real two
activated, the user typically | eaves the device in_position, or wears the
devi ce, f §Potsmaidingeprogessop sealnis typigally sxeated vigithg adiiesivs npbire pfyihe RipsHesur s
for conpl L var ey ﬁoﬁme : t . i.scards
t he devi CZ’E%ES% k%'oﬁd%lﬁ%étsaé '? gt}&h%ﬁpﬁrﬁl er ybl ﬁ%ﬁ?q@ggtg E@q\l\%e?gﬁré Y&z’p%%% lg 1

i nt ent i onablhaiveatatird etwaden theplastics, ther=fare anmimebes af ahiqué datignesreatitizetbpl oy as
described in greater detail below to shield the exposed needl es resulting
from act i ERfempressyes fitaprg thup adhuid 88l however can be configured to not
deploy if the button and button slide has not been pushed and the patient
needl es e eyent 4 K&t ahely M (18249 r nt

i nadverteﬂ?ggﬁ?ggcqqgéz?g’l 4 Eg)esglsgc }S(B??lcilg ?n?%ﬁﬁpgngqa%relq ulsgélo% St eﬂdg'}\?iece,
and t o shiisdlades apfhsid patie @2 2, filan beat K75¥) and edfisst sladtehgldnigéham secondrshote

Prom the. SR 1EHS 1Chat e T T hRIE e B AR sty
descri bed elRr tgigh bel Figxidl! ¢ PRNE& Y ndBRP Blot (Vi ded
whi ch pr oﬂhge%rsi %{Oga{rrl?g g?r? hgﬁggmq%oﬁre ,’?ﬁ‘ I at‘?ési‘yurface‘f’{é)oolfuta;lrh n&t“%aa?l isin
cont act wicohfigiratignatto protvide shiechanidablock mhthrthe senoad shéteasldd, 758 ss Hel sdcond
position by the skin surface. ce the vice is renoved fromthe skin

o face. he' MBS 34 S b G AeB shi el i ng e pat § ent

m croneedl es. The extended safety menber is then | ocked into place and
prevents JOQB®} Hatifichlly! blBvifX REstépRate Ocddlifig Pald 8fAhd48eMuRBshobt mbldirt her
versions of a Safety feature enbodi nent incl u%e a flexible patient needle
cap (i.e. pracedurgs, the gecond, shahimald d@p§ as dore pr atraaterialhwith alesicable peasddsing and

rovide a ster,il.e. barrier. .The needl.e ¢ an. serve. to. protect .the patient
el e dSTRRECTRFT SRt AR ARG s: et STDhis SR i RISASY. g1 gdtecadia
provi de a cfdafpiabfid hatedfal.i The adanspayenQlédr pldsti® mdt€tidl §§TpreRérablyecyede dlefinCcap

can be attached via a press fit with the patient needle manifold, [0241] In
addi ti on repreliachERY thahischametenzed)by highsEmspagnapavbclaghp v extigriaesage of
t he enbodi . ¥:10) { e -1 14 %ggg Qr .q .diistinct,
sel f - cont égge%g&cgu ggﬂslgﬁgﬁ?@sﬁ%ies.ug;t?ﬁéa& croglgdééé\?o?ﬁr {hgu A8 s enb ylganrll%&ggblg(})
subassenbingjuré meapabld ofbdndingagihesibély td hrothér mateial dush has pobeabendit yund shesel f
contai ned and stable, and provides the ability to separate the reservoir
subassenbl¥ef r om r enai ni ng conponents, allow ng separate filling and

i nspection of the reservoir, while preventing the unnecessary handling of
the renai phog Resv fAdEL b f {45 @
component TOBER IREBEAGEY AL CCRIN, ho 30 B eR 100 DaRI O3 Sthar

Al so, the cressseotonal wews o eombletedomd Eings assemblieseEEA s 4753, platSt sand nld 5ascam

result, brin a lowparticle.lo into fiJling operatjons. Al so, all stored
ener gy conNMSOREATY Tymber ot %Vét%load@qeﬂ%%mﬁﬁuw@as-t Hb@achémtaﬁﬁeappmpﬂate

i nadvertently deployed during filling of the reservoir. Specifically, no
springs are included in the reservoir subassenbly which prevents the chance
of unwanted spring release during filli®f. As noted, minimal extraneous

conponents-in the reservoir subassenbly reduce particle |oad, and only
contai n necessary conponents, such as the reservoir and lid. No dangling



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

manuf act ] Any nunber of the conponents provi j ove
exenpl ar ;@r%)g%ﬁ%rréﬁt s can be provided havi ng additi onal qf(%ﬁ{é%%%g‘s@nd
features to better achieve the desired results. Specifically, the use of

i mproved i I Il evi.ll ri nst ructi eti,es and
packagi ng%ﬁ%gitﬁgrq\ésqﬁaﬁe%%%g’%dasgw gggrrlelslglead‘g ?‘ﬁﬁglr glgcthé% P8§{3§‘ibf’§%e’| aél\siv,qs can
be provi ddflje¢let ardund thy iopéiaily serbmdi thentedcdmpas ltacly dotdisil. OWskr ¢tk se2end t S.
For exanple, returning to Filg. 1, the push button 105 engages the push val ve
120, i ni t ishet materipbshrinks.aseall plagics slp tpsams epteedit Malgruy prossurs enhe sloped

mani f ol d I 0 u a Y3 h j:ent
hown i n Aecey dtE MovE B RR e ftal BeEBERRNGY, e MolbafiT InEMBNAES,
and the pair¢atést theeigt Quithsval bbttvedd thaittd Hispittfaechaterials that opari esivwiseobe by
the push hutton 105 and can, be conprised of any nunber of inproved val ve
assenbl i edneapable o ereptdeg 2 Huihssakkatwermthem. pel ow. [0243] As shown in Figs. 61
t hrough 63, an inproved val ve assenbly 1200 can consi st of a push/pull valve

fod 1206 : : ' DA . o .
comuni caﬁi on an ?ﬂs ?@é’g?g‘gg‘?‘%ﬁ hﬁ&ﬁ@’\fﬁ%&\?@“gg? h]d%%%gifa a&!"gés% g"f hgrnd 63
i 'l ustr at eapatpeibf creatinges dodfidueusdhiid Pathiim a singlegmetdoveo vd differens rchtdriabtyp6st
illustrates a sh valve 1500 in a closed position. [0244] Conyenti onal

val ve assdhbBb i e%?éﬁ 1 fﬁlmdasfé RartfoNat Paicherises §P$tda%1tw%¥f§a@éavw t hi n
a rubber i i gm' aYG TV ; SRR V@ ~ rei:n the
pl astic mseﬂr?ggtwlb?lgﬁﬁjgghg sglr oxli ﬁg?ﬁ%ﬂﬁgﬁ%tgaét %&Ilggé‘ﬁr el E/ S\?ﬁb{i ﬁ? %ﬁl?)higﬂgu ﬂr

st opper t ovquldéwenonlpmycrédsaitie emst dpé tgparheoung et farkhrer imkgedsh ¢hqpnasifactunmgrber

i s engaged and di spl aced wi.thin. the rubber .stopper, by,a push tton, .an
opent gt SRRl e A SegRAG R sams okt SBY dake L heRse onir T Ous
fluid compyiieritRR &ff AR LREnERSEIERN maHRWRY8id rédiel RRProTRistLthal QfId € @
separate rubber plug or stopper, in which the proxinmal end of the plastic

menber i s aheawisg hap @] made iEicomstrugtion wasdagie 16 8nlywaae e thendtbatinnaterial. 1200,
1300 and 1400 are shown wherein the val ve body 1206, 1306 and 1406 are

t t | ast . Th | , ib 20 307 1407
6" const N0REM PorPaTbfE By maldife B FET AP i ol76D i alraletd e G i of '
separat e rdpRimett WanWaphfltde i 11 beficRl drigd carBing AdpHvilitiRad the hirerival ves

of Figs. 62 and 63, have a linear neasurenment suffrcient to prevent the ribs
1307 WO Adofertonselp3 HETmasaid 4daes 6 exhihit pagvicilhoany ortherc commonhpositive d

th i 1204 d 130 i bl ] d.. [ 0246
Speci 11 calgiranihor Tive<ar gs g ErFosanmed, R lRFRy RBmS Vbl
1402 i 5 pread, i deboiahHOOWBINITS8) babetiids NPmbRSET Yohfas GSUlycHSAe, A

second openi ng 1204, 1304, and 1404 is provided in fluid communication with
t he pati enwhigleraadidy hendsimeedies todhe polyoabonats andéurthgr deestnotihavezdsersq gfects and

1406 travel s, from a .cl osed. to .open Sition al i ng nmenbers, or ribs 1207,

1307 and 1%’0“??“6"1%‘1?‘?1@‘{fa‘i°%a“b°8d§ﬁﬁ¥8’6‘§“h?§68f9§?- 1406, respectively, nove to
provide a fluid conmunication path between openi ngs 1202 and 1204, 1302 and
1304, and [0202]andvildBé apprsiaedt thdelthis colodpy f crédtinlg & ¢Rilid Benl rBeStvad € not

al lowed to contact_ the openings, specifically openings 1204, 1304, and 1404
in such a SeBISWAAt gissimylag| mapgria ﬁéaép%ia?@“@l’éé‘a’eén tsgveak Waps-ahhe ypder yies

manner agaj e q‘)éni% : - 1S i e 1207,
1307 and ?XB‘?M%E csh\éﬁll%é{%gte)é\?ent e glﬁﬁ tﬁ%ﬁ%ef%%gégﬁlnﬁqﬁgg,s@ O§fsaand
1400 by prseverdi matedalsinfsucie iacfashiad eatoamdecdie tighte prashiee Smhiced gealbetyares tH207,
1307 and 1407 .and_t.he openi ngs 1204, 1304 a 1404 in either an open.or

cl osed valTes; thivis a _e%%amﬂ fénflquﬁ_ae 5 egﬂﬁmseaf Py Ve fratuzg givention
suffici entyyy,dphReachrid oRRE HotQRi Qgﬁe‘P&l.t ?bst Jh%“ﬂpﬁ“!:i@ﬂ@ﬁﬁ‘omegbi he &l ve

is closed, “opened, or in between. rther 1 nprovenments an
descri pt i onediféd ideks,eshsiokdgeragamstbetisaland perpeniideldr byrfadee alsalcae beaded o as

descri bed i n great.er det.qil  bel ow
cre'atéga sufficient ﬁulg seal.

[0293] The concept can be further refined to include improvements for high volume

molding, assembly, and automation processes. The dovetail arrangement represents an

58



[0247] The val ve assenbly shown in Figs. 64 through 68, further acconplishes
the conplex task of |ow pressure fluid sealing, high pressure fluid sealing,
and anti-g.c i ingress restriction, all in one part.
enbodinenngégg&ghPails two conponents, which together 9352&§M?%§?Hmvalve
system The first conmponent is the valve plunger rod 1502, and the second
conponent _j [, ndri gal j 4 . . \, . r, [ od
1502 1'a hAlady e bhet GhfitcpgtReis AR PLAR P dhelplink; e i@ 00
fluid reseansding procdss amdnmdihyg thee shiirdinl therrhoplasticgmaldigs opératibiiuiodcrieatena
within the infusion device 100 of Fig. 1. [0248] The valve 1500 has as an
initial stPiessurgnsgahhetyeen dissunilay wanals,dhe qpilithde bond with pateymeedles il set
of radiall ' i f i ks ; Y.l s can be
sceni n Fi Gl Ebbain bEinpred i enitedin e adotied REARR AR thlarl® AN, PP
1506 create & seal to trap the drug safely within the reservoir (not shown),
whi | e t he [0294]] Eachlesnbbdfifiergef\tiee infusioredevidte desariteldiabbve cgrtaias ati leasd ohdier f | ui d

path 1510. Both sets qf ribs 1506 an %208 are perfaormng critjcal tasks in
prevent i ngn?qemaaeqteggﬁ?%s ricTengsdlesh aphmugrong 1%§£FefPr%@ % BYBe P ne as
wel | as preayat ishish &0 E&H%akﬁcf& &ende wilhitd el DR ABSURImbIIY SACEAPHL Over
the same period of tinme” [0249] In use, the valve plunger rod 1502 w I

event ual | yusbe tpuarigetdeither anamtrad¢rmahtoe dubduganeotsy spdve asorequieett bpfthe lspecpfics h
button (not shown) and the functions of the ribs 1506 and 1508 change to
acconplisﬁmﬂgﬁﬁp81es. When pushed in, the proximal set of ribs 1506 will be
advanced into an enlarged cavity 1512 in fluid conmmunication with the
reservorr [(ﬁgéi PR Patfedit Adea1ed arOpdsitidrle@'h tHePMibMENdeBRGNMATIIA, WA inkhi@es

proxi mal ribs 1506 and into the valve fluid path 1510. At the sane tine, the
di stal setatdéast pies flaio®mmenibationapath ¢0 edchopatiestestdlen Bieimahidoldonat sioplyof t he

ri bs 1508 ,t hensel ves translate into a position such that th di,rect 1he
flurd frofithe SREERIE! o ophpEae Paert deedles oy oy arot des TR TUChails ol e
1514, and o édieritd Aach nbbdle BHaPudIPOln BRAMVod Rt AT BB erit@e g ( not
shown). [0250] As they direct the fluid out the side hole 1514, the distal
set of ri by Fig0®6nastinimesedieundt 1700 i sonstructgd tpsesurain aessial 71 20ardtouhen behe
fluid correctly.exits the ropyiate .si ol e 1514, rather than escape
past the oﬁ“%?b?/‘“?‘? b%"‘l‘?osagmﬁﬁgﬂ%%ﬁ%@é’}‘f?jﬂgﬁgy the fluid woul d be lost. To
ensure this is successfully achieved, the valve assenbly can further _

i ncor por at[@2m6]! inghilivrot iaRRIoRdéNdel B ?Aseﬂﬁ_@irvtgpiié@w hey etditidesfddble forhi ch
t he val ve plunger rod 1502 travels as shown in Figs. 65 through 68. This

t aper ed bodgringpudi sugtainbmgidpyes i tiguid Herngli Bieagame; ieserv@p diopteveth dao farthersdsug | ui d

seal, to s ly .. set.” n..n L0} L L s_sShown in
Fras. 65 tHrolarbhes ad R iibs 8% bl spt porPnefil AREHFhAHE aBBeS

typi cal | y nckdsarfy@b @reattv£fobubtiupvdéliveny déiecd. Adihdegltditasaésimbeito hbee Gy lflundlr i cal
val ve body opening 1504 when in a closed position. Therefore, over tine the
ri bs 1508 Kgferyoif have disert capimuyniqatiop veilte the reedleswhigh il eyeniypldy deliver dbe t he
body when f]| : i . .t .Qn. en .t I ribs
1508 are. b Rip batkt e MRoBRsROGRRIE Lt 1 suon? BNy oo A USR]

67, this rahstarsleridisli Thu)heacted abbee, Mk Mieabi Mhpdseibld tbvend aksdtestol the Sdnd |
function conpletely. However when the distal ribs 1508 are trans| ated

forward asesgneRihmaierinl gnd exgatgrihe dpred fhid pathywithavd theneadlgs potentially faling of

hi gh pressysr i ow of arrow B instead of microbial ingress
barrier, t eagggﬁgfﬁ?g ?EFH§$%%£@508 are required to performoptimally as a
fluid seal. Thus if the distal ribs 1508 have "taken a set" when cl osed,

t hey woul JORO7]eFlse infprevdd hub entbodonarntpl thetpresentsinvasionshewn apEig. 106, sbleys ar e

el D0, TR NG PRSPk oAl Bif o D SRS, Bl
provi ded vididh titen@sesiktby hp 9970 EAESEEMRURA th hﬁnc@ioﬁtp%perriy%g%;é@% gé@ﬁ\’@

forward fromthe initial state to the activated state, they w
"r e- pr essureedledharifodd); @s tcar beettia adrug iressivdér (lieanast 2 biqguompiatield reservdin) @ohi cal

t apered openin 04 nd the di.stal ribs 1508 can then work effectively
Fobar di eoBTOWRE LR THRaEFTS oYheR A SEHE comhRIoR it St TRENF L i WEblEs s
closed.  actually adds overall cost due to the increases in tools, handling, storage (i.e., stock
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[ 0252] The advantage of having a conically tapered body opening 1504 is that
it acconplishes nultiple sealing and fluid flow objectives with only a
single no Typi cal valves for use in systens su i

i ncor por a{v@é@gbr?ﬁ/gfégg% oneric seal, or plug, in conjuncti on%l\nr/?%zogmﬁ%ﬁ%ger rod
to effect the same sealing characteristics that the enbodi nent shown in
Figs. 64 apdp®p iewp!IKWHSandl it likeS However) ehee i eRéit epdbddimér shoWs in 64
and 65, the seal or pl u? is elimnated, as the valve plunger rod 1502 used
i s conpri s@g W6, by its gimplpmanpfapturiog attehities; carasaye sesorcee i Be dangane as
described in greater detail belowwth reference to Figs. 69 and 72. Since
t he enbodi 1.RS17789 C i S { 1" t ‘S W th
f ewer part@glél g]( ﬂ%lgtsl 577§icga?i‘i ?(Z:rgorll (acglrs? L"%%‘l?’n%@ohl tél@?tgﬁﬁﬂ%ﬁgctg 1Soz\fllzﬂriglill
part count&yitaiwh. ftreavibdestdntdted htiiph speeds smicHndet molided ina chada Rk siitaple for

processes. [0253]. One nethod of constructi n% such a val ve plunger rod 1502
to el ini nateadingevite Bepdicsy sugh asinesdls igr 2. piltig ik 1479 1 LrthereindgRendensof haee

process as i i : . i , rigld

Dol yot hy ! oo e fhn g anEt ARPHER ddhinchibals, B ofithe ARRRaL Bl ¥ o)
and cr eat ethe andnifgidd1 E11r withwshep fian frovidel wgdes taperednduafage d 778, sdliadinating cbSL, a
body 1522 to | ater support a nunber of distal fins, a reduced dianeter body

1523 to prydtedas Edeprosaeses f ofdditiopdly, ghe Embodamentnpeiil eapy elestinggefl the
proxi mal epd..1524 [ - £ [ shows
a perspect{b\%gﬁ%?%%ttg?h?@%%#ﬁ%%ﬁ@?“?%@?“@ftg%%lgﬁdowgdgl%glll Eafgl\flllg\?\/lbf t he
core nenber 1520, and Fig. 71 shows a cross-sectional view of the core
menber 152[0299] As neiedngblose,ythe nnioctineedits of the dewicas gad b iof tdififerenpdleiftBd ohas a

di ameter of approxinmately 0.288 inches and a thickness of approximately

0. 030 | nchEREETRRY GRGPRi Sht, GEmara pRsalane oORIFR B NFSHIS P, Bf BRSGIA Hekles and
a | ength o QR AxtSHRE@LY ai®-wded FaICdE ey I RaticiRE GhéyPdeh GRELdRATYa dartety of NE
reduced di aneter body has a dianeter of approximtely 0.040 inches and a
| engt h of mppEmexilmeayet| snadhdd2 Bnpnowérk snebdle werebodimentl 374 then grasenty imveation, The

enl arged proxi mal, end 1524 has ,a di aneter . approximately 0,10. inch and a
Ehi cknoss BHEoRes e A ARRdsth Aol et 2sian PO Beteing: SP IS P e
therefrom ..l\R%a4] In a second shot nold process shown in Figs. 72, 73 and
74, an el astomer overnold 1530 is provided over the core nmenber 1520 of

Figs. 69 through 71. Fig. 72 shows a perspective view of the overnolded core
menber 152[0300)gA first warabion af giedeprovwemenf embediment isshowd it emeedienidevied20,
and Fig. 74 sh a, Cross-secti . view of .the overnol ded .core er 1520.
The resul (PEvBbiERar Seghe SFL s Cpmineler \HGe A PP TBsea A TS g

fins 1531 @RfoPbPhe HREdIS %@Ji)'{,riﬂo\fihﬁ‘lg_]fﬁﬁc?codM%hﬁﬁa@érPHétdr@e@t&Hﬁ:fi@&ﬁad"&ﬂtﬁl@e can
create a seal within the valve opening equal to those provided by a separate

plug. | n defithgnesd]e toraadesiaed/degrtd. rT hesefors if the needld 18b} tip ispipggest Howehiestill pl ug
or stopper _in yalve..Iln an ex ary enbodi.nent he over nol de i.stgl. fins
7531 have ol URER e Pordil FATHFRL: AlSyES A A50Y pE nddmBitetept FvidiBes

appr oxi mat goWmGn B 108.GiHeEein TRENQRMRS 1825 486k BRI tihi ﬂolﬂeé?relmsn%atdbﬁrret er
of approximately 0.114 inches and a thickness of 0.02 inches and having a 45

t aper ed endpertipnofthegnesdieshady, pieéralily eraunf gixs8p of the neegleolfdd, ssde/Bopithniger

rod and opening.is.onl e J.nprove chanj, sm. pr ovj y..the enbodi nents
of the pre@%‘ﬁt "h\%ﬁ‘f? gﬁﬁpl nihggtaﬁgwgtiﬁe r viarr%?ot\llrgyd?l\?%?\?@@%otg? r‘r’@n‘f?cmtnﬁ%

i nfusion devggd. c@achisariatismicah i iz ascahplisid3by tusind ithétea fjoroud safeRanicat i on
for an infusion device. Fig. 75 is a side view of a rotating valve, and Fig.
76 is a cregstruction; ghy adgingtheholss larat i ng valve in a pre-use and in-use
position. The valve 1535 can have a sinple valving alignnment feature between
pat hs 1536Goati1l ts i | Hj g:mgy' i i r t
shown) to neédﬁggd%%:?}gnpmér@ﬁ% \i;gl?je\yg 'S ?%%2#@3&%@%@6?%@& : ylal#sﬁaggv A
Still anotimproventeatsi qag alsal beeappitbd i deyites havifig iastivadtionnimprovemgsts a¥ descriBedand
79, wwth distinct fill, injection and closed positions, or_ st S. shown
in Figs. 7% '?ﬁ‘?’tﬁru%alkig’?lof”he 3t rtheig %qevlénpda%m%Sﬁa‘@nanfﬁls%ﬁt0§ @8@%@42
extendi ng ; I Qg -abl Lty dhicn ube.: nd
havi ng thelkl{pg@uegi %Ertlljvﬁfg%d%gg %{]g%ilg?t&gctﬁgddewgtetfﬁea(?imr%gg gHt'é(tE}b{{\1 ?gséll ﬁ?/mgal ever
arm 1548. faactiontsidpe and tinisie s preciseip eontoflied frynisngsa pivot atni AT et bdtb apresyi de a
fill positjon, a closed gosikion, and in'ﬁction osi tion .a? escribed in
o cat or - aehariseRalt ohl SReBR skinosfars fhsapatofishe SetRomT g0 SRS - a
fill opening 1541 in the second tube 1544 is aligned with fill openings 1543
inthe first tube 1542, thereby in fluid conmunication with the reservoir
via a reservoir opening 1554 in the sec6Ad tube 1544. This allows fluid
comuni cati on 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

B [ | .= aarN




[0258] When the device is activated, the lever arm 1548 is rotated such that
t he needl es 1546 enter the skin. This rotation turns the first tube 1542

i nside the second tube until a side hole 1554 in the first tube 1542 aligns
wi th the WiQdwo5ol82031552 in the second tube 1544 al | ow ngP@T/Us204/@6fow. The
fluid flows fromthe side hole 1552 in the second tube 1544 through the side
hole 1554 in the first tube 1542 into the center of the first tube to the
flui d pat tseptionah#iemegka fingt remb®dgnent ofsuchha pately-dike amipstonomimdusorsystéve imemd| es
1546 into the.user's, skin..The side hole.1554.in e fi . tu 1542 is
Focat ed. sulreoviE! pite ShFigEICr s e Bsftionah tir AL I HEbRbimCoabat k. e
ent er ed t hetisiedstate. t he desired depth. [0259] Because the rigid | ever arm
1548 serves as the fluid path, the rotating val ve enbodi nent does not
require a fl'exible fluid path between the valve and the needles. Al so, the
timng of HOROpEhe dgviee ofHaigy 4% endludesamcerpediand clowgr \ipusing Keotpghopm).on of

t he needl LD i |i-m i 1 1. Qi A~ hes, of .val ve
openi ng. barsrioit KB abenttt2 2R aBal IRk IIE RS SN R 275D e Y st i
fluid pat R70d Xglivetngno271h& £sd prbivided] exteiding betwdeh ghe mimifoldy D189handOa ar e
sinplified and reduced into fewer parts by integrating the actions of

openi ng t helviag pecds d78hs Antachyationanedamsis2 798t 1§ shown,cwhigh san consish f apwr t .
Addi ti onal Ji?%% ot be conplete circles but may
be j ust ar%%nbgkgg?%‘}g e§§u eh?pﬁslhclﬁg%{]%?? 'rfbe a groove (not shown) down the
outside of the first tube 1542 which aligns with the hole 1552 on the second
t ube 1544.[0B08Jf Iuile ¢abddineyt sHosa beFipsglo®aad (1105 as hleevdgvidoactivales, twsi de
of the second. tube 1544 which aligna wi.th the hol e é55_4 or11_,‘the first tube
1542, The RPelions3ae AChigXedriarg prapelcsAgndior simutageeis @shinpt Hmsbibg aqtyatior

i nner wal | . : I :

1542. . | nmgg&gﬁo??g?g%g%e?gﬁ %%ﬁﬁlﬁgg?%eglr&g% %{eg\g?llgg% g% ﬁébgre&bgﬁ%% e‘g to a
rotating osprigs 2095, sdlowig thebmvdtcdh 2%WiG to tdtae iaboetr the qrivdti 2796, tSdoend, 34

bei ng stationary, such t the fluid flo from.t first tube 1542 to the
Second t uHBTHGE PG B A Oy s Bihent e mpBp Ui SOEHt B TRFRiS B hol es
and/ or gr opmMgs i i ] DR HREE i ty- Qi th t he
val ve whi ch obgﬁi\s/al%ﬂgﬁ%lrsgglédo%é%g%fﬂgégwf}lh&{?&rsﬁnot he ﬁlrn?)tﬁ 2ﬂ n%]q&éﬂglgeo’
enbodi ment the hatating pivét ays. seB@s and {181, cotreunicdtionipath btweaethe acseniog @768 @ndin

i nproved rotating val,ve nec i.sm between.a reseryoir channel and a patient
needl e fl uﬁ?‘&pﬂtﬁ"ﬁ Peﬁlagxarqﬁeﬁg?%asﬁﬁ gRqimens tﬁﬂs?'%pwrageé él?ﬁowr?weglea osed
and open pgg thb g&aen&esmeﬁslvz&%pem Ve to8fect e dfd%ﬂlﬂwﬁﬁ‘%@i RENBASudPS 7
and 1558 are not aligned due to the rotational position of the arm1559. As
t he ar m 1543h¢ simpi¢ ptshcbfiardevive baitore (ot slrovaf), @rd alditionaliy phoondes Hicstransfenioh
menber 1556 into the sition.sh in Fig. 81, such as when the patient
needl es ar e%&f‘é"ﬂ‘f’eﬁfﬁ@ef?safvalfﬁam]edﬁé‘ﬁ%gs 1557 and 1558 becone al i gned and
allow fluid flow [0262] Returning to Fig. 1, a disk or Belleville spring
130 is al spp3o4 Wﬂéﬁnprﬂvéxﬂ&t@ﬁl‘bb%e]c%%hcfv@{ iy, 109‘%@1‘%(?&%@1@%5 fak o M@,

constant force to the reservoir to force the contents fromthe reservoir,
and is t he?BPpoe,tubef ehichdneludess a snunhes tadninjection anesdles 12553 48 s sulstantibly e,
the constant farce spring 130 i,s used.to store eper t hat. when, rel eased by
ener gi 21 noPRRITaT AREleH e, it b sinefe, TUFK BesdIg oo, pofind e SR iy
1, the Bel dig¢tibh 8t ROt ehd. TR wlbé Bf tefgivst@emSi7ababy fgﬂvdt ot 2795 betiwekn

handl e or %i n 135, that is positioned at the center of a plurality of

Bel | evi | | ethg gwprfnds ithajeallows| the dpfupigg sedlen @78k 2 @pEe [of mevemegt neEssasy to
prevent ed plYLNG. Si: : I . I YT any
remai ni ng ;%18??82%0%%55%%%{1{81 %Zé}wléﬁésqglgér sgg@éﬂggfﬁ&%e%&? Eeei"fr%‘gttg h%?%tggt%i n
135 i s pul thedegtimeassdmble78eldadinglinte thpresergoit 2060t Tiee pivoray sctioh is pewerpd | ng
are released and exert .a force on the filmlid 151 of the reservoir 150. The
edge of t heY ®19rayerE sarings 4789 and s hedd invthe ammqd pasiionrythe pefivatign meghagism
circunferepgg of the reservoir 150 and can be configured to preferably
create a préessure within the reservoir of fromabout 1 to 50 psi, and nore
preferably fromabout 2 to about 25 psi, and nost preferably from about 15
t o about 20305] Asrshowhriadéignal0,dehény theyaotivatidre meeb@ensni 2790 detaetivaed, Rhe

subcut aneous, i njection or infusion, range of oyt 2 to. 5 psi b
suf fi ci ents.pnflé%gf Siegs 1e Fridie t%?"??é@,f %?et prvet H@’s??}j&o‘f%@“f therpiyet R?éfﬁréta’ﬁﬁ-t {is or
near - const@ptyherifd fiVot arm 2770 pivots, the end of the tube with the infuser needle manifold
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pressure for the duration of treatnment. The Belleville spring nechani sm 130
is one neansof providing such a near-constant force, which can be

transl at qu;?qogmﬁqﬁg-constant pressure. As noted above, one et hod of

| oading a Befleville spring is to deflect the fingers of P¢HESYE#PI4%nd
insert a pin through the enlarged inside dianmeter of the opening created. To

return to 27500Rov8ido®at SekhRfdStht nedtilest 3783 fiht0ARE patehuss skih 2351 (TR Rher 2ndiogt ance
that reduces the inside diameter, which is not possible while the pinis in

pl ace, t hube haredointpetmieotsam AH/0 mozes umdushisg dhe valvinggagedind78hdrash thei | | e

of the ol R0 P SYheR P iFlng Heed BT Potelrt®s My o PR BHER R0 FR

the force dragi reRdsddofrditithe febeveir D76EMRTpadSdsNBroagh eieevalihghedd®e2 189, down
substantial. If a "monent” is applied on the | ever arm between the fingers

and t he pithe tubsiadihg Pibelcasmed] /A aaH ouhthie dnfusipp nesiles 275810 themppaifdd@i$0 into

enbodi nent Q i i Leviktle spri.n 0] J ihcluding a
munber of 5 Rgumy: Tagsfe R (Bycfirabe e Fefoib I 1aR B melo bR B i pERL
Wien a f ortgfores o @pthe &dnietirde,(thé taalivatiofl échieml mrisqfum;écﬁﬁﬁm%amyeﬁqhéonary
force is induced on the Belleville spring fingers 1562 at the ful crum 1568.
Furt her apPEssEEEAtOR teghniques descrbedghover ot ate the pin 1564 until it pops free
of the Belleville spring 1560, renoving the pin 1564 as shown in Fig. 83.

0266] A . . . j V- i i
Lo o can 93061 iSRRI selioRShuBhingiL iy 4P RsER MG L g Ll
84(c), andandnatludes areduced mambpi of par)s, refutive aadoheantiongdi devideg andad sach)ds r ow

| ever pin (c) to provide_ rotational lifting. The round geonetry as shown in
confi gur at §aSKr (@ rsseqblouiorexagipia dn fgny gitioaaldevices the dn%éwapt}ﬂeﬁléa apdfiher e

around the, I '!n[;gg% I h rige, Fi 9-

85, to rel eag‘gggtn ﬁée{ﬁ%n n i%eﬁndgéﬁgargé‘ggﬁ( %S%%Rd;g%r : %%ﬂggb rsuﬁegbema 1’n ol

conf i gur atTlus ifhpjovemehtosvabadimehterplanes fherthreet mbmordp foureldmaving mnlysdtfahe i al | y
narrower perineter of the part to release the pin (b), .as typicall rovi ded
by a push iflPaH injeilern gmbgdimentse thap isn Ak pyfca%ﬁgﬁwt) %Pt@eﬁ%?aag atfiesiple c) |

al lows a rekeasiiiboddhcfinpadCcatRitling fr b AHBIE B6nt 'L@s id RRatlr2VSibed $770.
r at her thalﬁ theleno. I'n lrngg)ar dcto éo%flfgus?{ag%on ?da %?%IFC% gb?até%,ﬁa%p?ﬁcati on
of the rel Basflexible tutieg,avhieln caxbe kard te dggemble, istvephced withranasier ta)asseashles hown
in the force diagramof Fig. 85, results in a |longer effective lever arm

t hus Iower“g‘ééfﬁ’it'r ed force. [0267] Two factors that can influence where the
force is applied are overall height of the device, and ease of assenbly in

manuf act urfgED7]NEeyerBhbBEr Riprated ?&i@;ﬂi&n@nédﬁiﬁ@n@éﬂgwﬁ%d 2911 fRou! il%}’i e

spring is shown in cross-sectional views of Figs. 86 an When 1 n place
wi t hi n an thaflewiconardesei the atttaativé er tepelting ferces ofanaghets tocapplyt 4 forced 6i7@ flugd

typi cal | d . to t i ght h dt 572 lies the f
ol t e pi gt it e L8 nath, TR SO Eeblice b, b Uiel B piagRnienly | ° °°
Bel | evi | | e;ppBy the Forke 8uirtd & Bﬁ%e fﬁ@:hl%éd?ék iago thBisRinl THREQY8CerRAROSK tHE RHagidit Ch

i
can further reduce the required pull-out force, provides a Split-ring 1574
on the outigiide thé sybtempidnesl BOY dassipsteonweri timg, podsihecmagectyicaw hen seagated 88

and 89. The lit-ring 1574. | d. necessari | ve | ow coefficient of
Friotion cOmrsly (el e Rdivaiaee 38 tack ittt e /ERE clsitdphofe e
split-ringpoliiér thatnebrefing MeR], itinébyereaugily trees.OThapsa@nthepamntioh d@apdcaaed t he
pin 1564 is renoved as shown in Fldg. 89, allowing the Belleville spring 1560
t o acti vattle strength of the magnets can be adjusted in strength to optimize the mechanism.

[0O308] As shown in the cross-sectional device view of Fig. 111, the device 1800 has an

upper housing 1805, a lower housing 1810, a film-covered fluid reservoir 1815, a fluid

pati1 1820, and an activation mechanism 1825. When activated (i.e., the mechanisms 1825

moved free of magnet 1805 via a button or similar means), the attractive forces of the

magnetic upper and lower housings 1805 and 1810, respectively, coming together forces

the contents from the reservoir 1815 via the fluid path 1820 and into a patient via needle
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[0268] In each of the above enbodi nents, the position and height of the
ful crum 1568, relative to the center line and height of the pin 1564, are

critical tion. In order to maxim ze the efficj e fulcrum
1568 shou@%@g/ggég%i oned and scaled so that it will indh@@ﬁé?%%{gﬁl in

di spl acenent such that the pin 1564 clears the Belleville spring 1560, but
requi res aigu2ni Hutheat®dsectidnal dedas virdy bOFe.11P) meiepellehe férobsCo anfith Ghd
farther fromthe centerline of the pin 1564 will provide nore pin

di spl acene$fcond magnplc preayied thdoree |they PRGNS o 3 6servadt pesitiond plamerthgrm t o
renmove thee@'ﬁg (ﬁx%g%'net}i kew se, placing the ful crum 1568 cl oser to the
centerline Ofcthe pin 1564 wil provi de |l ess pin displacenent, but decrease
the releasing force required on the lever armto renove the pin 1564. [0269]
I n order t[D30B3RAs shewhablFég Al atleanciveregiofitid ahmhberal830ris posidpeedi #bloby at hose
havi ng very pliable spring fingers, the mechani sm nust bhe designed such that
the ful cr uﬂ\sgpamS eBgaged rath o BPRST meagaet 13495 this exampladiaving 3 Nepodg)ahayg .

Confi gur at | ) 7 i g. f.ar I i t hese
applicati o%s ?%hg?)(lzon ?\ggr regb ?Sﬁb%&’%ﬁ{’t |e§ a%‘gaa‘?@.‘gé%%i‘%%t% Efzalullof;/?pmfagﬁet

confi gur at i85 (g thiviekdmpley kaving bn & polé abéwedendodn Nagole belosl) ofeting siapietdn
fingers, or it can be nmade to work by sij n'%ly wi deni ng .t he ful crum 1568 only.
If nore thi$Ponto tesgatentsrofithe cisabes\8p9.c Tap confgnts sepiareed hrougs 8 PENINE sone
cases, theygq ' ' j v 9f e her
fingers anélﬁsqqﬁbd}gdgkgo}ggé tf%@l&p%@%g%%%}igﬂgé%@%o SZ?ﬁ%’?ﬁ?%‘f‘?&?%S%f T?Jﬁe pin
rel ative tmahifield@hinbe constigpeted,ofraanatktialngith a lew sgsistange te loasmefitavhean driveh 0270]
Figs. 90 thrqugh 92 jllustrate i nproved enbodi nment. of the Belleville
spring 15883’ a}‘?i%‘ﬁ“%’%s%’é‘gﬁgb’ %“%é%g@&’rg?y ﬁe%R%y?tﬂﬂe‘??rpr oved pin rel ease
mechani sms descri bed above and in place of the Belleville spring 1560. The

| mproved Brdpe] i SePBrdtie AaRAbs inpReAby cfibafcRCLIRAD iR R0Mvick: drBsd O
1.50 inches-in dianeter, preferably 1.26 1nches, and can further include a
spring f ol bestienal &2 in Figl 118wtHeodeviael includeseary opper dousioptl 8G8) a J@wgr housing

The. | mor ov At BHGRSTER AR 0 st e B a Fil AR 18E shd oFi5PRerdBi ng
| nol udes aian veRhtOneh SAN8RA, RACHAPLTHE Mherlt AVAIRTNIARE4 Shil BE Aftfced 562

whi ch covers the~body 1581 and fills inh the otherw se open spaces between
t he spri ngwithregetesl, platectnot showas whivh Betlealsd hehieyer thegattra@®nt forscetequivet. ween

a flexed a rel axed, position, .the spring exerts a substantia uni f orm and
constant T Wthen S50eY AEF chier butiogaos Sk Tasansly L Auibve FYBCH L gPRRE gl

el astomer {gylek %;asgaett.; hgss %aqsgw,a&eﬁag&?wtmﬁgmé, f&emfiﬁg]l ﬁlep_ffort:&etré Rbhtekks

wi t hout conprom sing the perfornmance o Bel | evi spring. |0271] The
Bel | evi | | efrepr thagesermmin{/&tfevia theriflodi patintl 88%80d sito\arpatient-rigsa nédlet H8ugh 92,

can be provided. as the prijmar | ui d. chanber pressurizajtion nechapis The
Sbove | hf Lo Bied e BesTE MeclaniSne SEpBP B BEGnBIRTEST o] BEQIG T 1 or
adm ni st er e achiani dsed P 5as té fee@Rs 2881 Girthgl dckiv tbrehRR It @ minftRum of

Belleville spring is allowed to flex upon the chanber and thereafter, expel

the fluid deadtshacechanber by di spl acenent. As shown in Figs. 91 and 92,
i nherent in.the design of the chanber is a rigid side of the chanber 1598 to

i de st to the, ch . d aflexjble.fil i de. of, the ch
D564 whi cnlQEt HLEr R rancoRalion Moo damed SR oI It Lot Bhasi ng
into the cpesdaeed sile vibws Bigd CELL drdl T 5, the! de@iceadTidds. a thagntgild vpper iRalsingviigbbe

spring and the chanber may be suitable for pressurizing the chanber and
del i ver i ngthahénclydgs @ numberg] nasdles | 1894 pandhg magngti¢ jlomerchgusingab® hayingip| y

conformto S t o] | ~theach 8 mﬁ igd
nat ur e of B%r?ﬁert ﬁggﬁgﬁge@gggﬂ’ﬂe@@%’@%i‘{)lp’e trsﬁpﬁ%gr%ggs q%%smﬂisg?(cthgl? :
conf or m t ydiag@ter sefficiens Eldw sach meedle18Dn o pask] Yrpoeapsid, thetmaphnet del 890baiber
when t he sggri ng "bottans ouf” into the chanber. Such fluid |oss i

Undesi r abl &89% G7by replecersith v setloplple W iich Wpid lsoesbisae e BREsHEn dprehe
t] i onuhnel . , , . aak
o some denartd TWHB st hifie 3 gl o8 BEidglacRal 9RPe piliPbuliol'ed | 05

el ast oner i simitat ateand), thespeadtpel fprdee ofieienupgee ahd Nowersmagndthe3Behhe V893, @r
spring 1580, such that the elastonmer permts the Belleville spring 1580 to
nore fully conformto the chanber. This allows the Belleville spring 1580 to
di spl ace nore fluid, as gaps between fingers are no | onger present, and
reduce fluid | oss. An exanple of such a use of an overnolded Belleville
spring 1580 is shown in Figs. 91 and 92. The elastoner filled areas 1582 of
the spring 1580 fill the "dead spaces" HBtween the fingers of the spring

Wi t hout conprom sing performance. [0273] The el astonmer can be nol ded over
the entirety of the Belleville spring 1580 to create a spring with a
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[0274] Adjacent to the Belleville spring 1590, a flexible filmseal 1594 is
provi ded covering a fluid pocket 1596 positioned against a rigid chanber

wal | 1598w oWiedls8l;eased, the Belleville spring 1590 for L6/ BRhENt S
fromthe chan%g? as shown in Fig. 91. In the enbodi nent s OW% ?% gpg. 91

the spring 1590 di splaces the fluid in the pocket conpletely by "squishing"
it out vi 0 I | : T such
an ol ast onm et HEBREHRE U ENEETES Culloh WEkings Heine ING AR 185 Gha
descri bed iateatepatient kidh surfaceriisaf aeshowheinfiig.fldsmance of the Belleville spring
as a "squeegee" to ensure conplete evacuation of the fluid in the chanber

whi | e not omsing it erforpmance as ressurizer. of the sa chanber .
[0275] Andw]bﬂr_eﬁ?‘ﬁc <bgks a%%dfgaftm eriafista sgpsiancacis g\ﬁnat@-@ffr e
asserbl y | OnddRsiBhbd bY aWer's abfivfild, At isPRIRANDYedVBEHEALRY il bRIRGY IO 1 1
a productive ranner. For exanple, as shown i evi ce cross-sectional "Fig.

93, the f r'ivedarssthdddvives fortshme petiad of tirge,pind tHéh3bmanes anldadifdatdsdahie dévicespith ng
1630 can be ysed to hoI% the device 1600 in an unrelgased.sta{e. As. shown in
Fig. 93, d}?‘g%E%ﬂ%ﬁlt%“lfé%ﬂ EEYIEAESYs FLIVERNST HROT YU PRS- BHICBR 1898 OWher ei n
the actival aBrea0detgNRAGE 4h Qépléyh%s RV rRd LiA08rehter AEHANMISW NB0sHidld ansi Nal e
mul tifunction/step process. Fig.” 93 I s cross-sectional view of an exanpl e
pat ch- | i keexipnjedateedleoresulting from apfisateon.t hat i s activated using a side push
button 1605. [0276] The device of Fig. 93 includes a push button 1605, an
upper housj 0. a lower .housin 615, a reservoit,.pul.l val ve assenbly
185, o pdPPAR rokeofial aaeo as O Surings rlelFRTaHE TS thaw Be GuRFIOHY
assenbl y 1G#SroReed 3n ko VRciderab FomobAP of 6Vthe RisérUtbFRfs”i thal tekeSs @ shfepyi bl e
spring follower 1655. The device can further include an adhesive surface
1616 havi ridepa Stegartypigalzusevipr tits deyiceais fereprovudinty kumpregrowtlc hprmiamegwhish ipne
step renoval .,,In. the device. shown iin Fig. .. as the,push.hutt 1605, is
pushed. tviupth! Bkt on Qe ERindn 1 89a % bl ot Pt AR hun B nd
fashion, r@hitermiyacuiliewehr @Rl bVshigh) eved tﬂdﬁ?h dRY delvedy ifritlils cise Hiondf, the
novenent of the push button 1605 opens the pull val ve 1620 allowng fluid

comuni catgxpectpbtontakp lessdhaned@ myisptes. 11681t devdce Fdls odf during this tiowe sdthewt 4640

of the manjfQ 5. e | v . be c i s€ ny...nurber .of pul
val ves as REQLS A b8 D IARAck W Bior o Phlse Bl The St PO <l

di sl odges [ihi tisctiigies @ wRNodhslkdOs piisive 18RBy syseheasi ng the Belleville
spring 1630. However, the friction between the pin 1635 and the spring 1630,

is also being used to hold the rotatable reservoir 1650 in a retracted
position. [ It Wathggspechior sabiy systens tere ase typicallythree ©ptipps. nd firstawptiogde or
nore mani fql Lve I 1 he . [ VO] 0, rd
about a hitﬁdgtr%?a:t:%aﬁ%gi%g ?%éﬁﬁggg‘al:%r‘lﬂvs(rggéﬁcgﬁlr?éeglt%gﬁ%&tgk i[hﬁ%ugéttﬁg@gg%]@ent' S
ski n. [ 027attesshendoushird wptiom isl 6D dest®ypthe \tieedies w ahway tiap piednsuidediestick606
whi ch further includes a slot 1608 (not shown) extending along a center of

the taper ediitkanghaersionsol ¢ash cah hsuRsttnteds nerwbpaptiallyswable methadyer deyice
t | . : i : - Sl 1606
5 T or ce Pt ioRSFo il HBRMIEORR dips BRERBAUARTHR 1Rty 4 RIS bORAE
t aper ed suhé asee td GOllatick. a@eher kysems, 3ects gy actige $¥3€ms, Eliploroy eraandl shieldifie push

button 1635 further serves to _open the pull valve 1620. After, a short

di st ance, RA{EKlestaIckaRfQrcmanyal £ e%ﬁ@? ekl foatoresyuity an pagionglhution pusls ey | s
lifted sufdini : 0, i 1630 i

[0278] Speerfrcnipth WY ElsaRREr i R phdfc GlpgRiths) OF e G Kt are i ng
st or age byoutliredietowl,6688owhdbyi deailed descruptidn ¢fhactivareatboflimees of tie prbsenspri ng
1630, and .keeps them from novi ng any closer (i.e., reducing the inside

di anet er dpv?ﬁ@ncenter opening in the Belleville spring). The fingers nust
nove cl oser as they pass through the center in order to relax. This allows a
si npl e pi oBd%] T® prevent anailchgiteeacdidtd]i Meales stidks £ interitioRal AeLgte oflitReTet er
of the center opening in the Belleville spring 1630) when it is flexed past
center to desicd, anddorsBield epostd ngedles lonking aredle ppigimechanism ehaiequovided  al so

automati cal I,y i.nsert the infusion mcrg needl es .16 ich,are attached to

t he reser \fé’fira%’ygﬂﬁgyaugqm%}ﬁgﬁﬁrw%rr m?@%a?ﬁ?}ée g?‘{l%dﬁ%&w& cggk%%lgfacﬁ'hei “drive
springs 16areVeg S@tpraecafismoembbdnRas &4 bk pro@de®\h e nkfBer of vésseéhs, at
which time the entire reservoir 1650 noves with the mcro needles 1640 as
they are being inserted. [0279] In the enbodi mrent shown in Fig. 93, the
friction between the pin 1635 and the Belleville spring 1630 is used as the
means of holding the drive springs 1660 under conpression and the device
1600 in an unactivated state. The user &4tivates the device 1600 by renoving
the pin 1635 fromthe Belleville spring 1630 via novenent of the buttim
1605. The renoval of the pin 1635 not only allows the released Belleville
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[0280] In other devices, the user is required to performtwo or nore
different steps to acconplish the pressurization of the reservoir and the
rel ease ofyd fGshabient needles. Still other devices havepéf)ﬁsgabl}/(;zgfmperform
the two steps mnth one push fromthe user, but require a nore co cat ed
button assenbly to acconplish the correct timng of the actions. In t he

et eved HyoHRHR e TrdisPeb gt iy BARvER s BRACIAL IR Wl Predd 5, 1 °

drive spridtgpassive)aad dmocdiimgingedle tianl folditpge dalfery {(ddtiot bppaseive).he Bel l eville
spring 1630 fingers on the pin 1635 as the neans of hol ding the conpression
on the drive s n The frictign is elimnated when the pin 1635 is
renoved f r[&%]téi tﬁgmﬂ&f\wmpéo & 53ty reeshanismeprabodiments,deseribede belewviaclide i ngs
1660 to p e Buie t he
Bel | evil | tﬁ’gb‘% P‘gagd@?sﬁbﬁﬁoégg%v’e&%%ex uﬁ’gﬁhgﬁ?‘g%g‘%iﬁ}]d] ?ﬁﬁ%“}%ﬁq‘ ﬁpto 0d in
the reserviock festurti §pdssice)yembnuahsilipotap] snappes, ot hglued sdowapitranstessel bagien
include a rigid side an | exi b |In1 ide which is defornmable tqQ accept
the arms JnetrBIsES (@Fye 9%!1;93? am&igci‘ m?fsaam@ﬁém%lvsb seaingripaded Ihd
const ruct '%@ rﬁﬁﬁ"ﬂ Hdfisvefrsd aPﬁ’er QIS gqgnﬁ ags‘?& SR fbedle GRir&tio SER

bel ow. [02 e typlca S|on e reservoir is typically
made of a (mme,rel al actihel, tdrsisn spnmgmg) bfighe naddle&xmil/t (Qpasslwa)g hirgged Staaslield with

properties. This material unfortun does nd wel | with other

materi al s, afh¥it ﬁﬂ'ﬁ VP Qé?sx‘/"c?s’r a'?—:‘{’r‘gﬁ%‘?lﬁ%r{’ce% dlgs P Wing eusen gaf ?tﬁvéﬁtt"feoﬁr shown
in Figs. ne other material which wll
bond wel | %Sélgé)ﬁigrﬁ'&nbgsgazolléalgéféﬂggg?&ggé8}eg%§1gg}3 and then includes a neans to

mechani cal |y | ock the non-bondable materials to this new nmaterial. This
separ at es [0% Aotho binstabipeovedt safétylesbodignanh 0&3h¢ presemsipyendion, OF @®uUsertraE h

tains the st d t t, th bl |
Such as. t HETEAn B Biger T Baphan Bhobb Sty gle¥ioeeahadfReR n f APRD, PE  os
then intergiaes seél 2gbeRSwWRIGR iMidtéareiaeh Sl (1%, a ﬁfe‘i?%bhﬂ@ igfeRatted knd such

as an 0- ring seal'ed lock 1730, or an el astomeric sea lock 1740 as shown
in Figs. 9®raitseipBure mqow <i>ﬁ/tébyleedi¢sg When the @vmeewr@flowepdr gewrtheiskin thed

Fig. 95 is_a vie ervoir. ar rovdl a. flui.d path. Fi 96.1s a
e spect | VPSRBT (o VREAsHD ete” itk st aph hoBeons % B3V uod el
i 11 ustratijrue a Wag a§ RS&ICHRI dndaRRIPhENeddIssl gs- 94 and 95, and Fig. 98
illustrates an assenbl ed conponent. [0283] The inproved reservoir

enbodi ments of the present invention include providing a reservoir 1700 and
fluid pat r{Qﬁiﬂ]aulmm@rﬁmlmmpwmmgafaﬁyndmshmm bt g, ecpushibytierd of

two separa art [eservoir and .can be

made o = $ichr O SRR R bl RIREG ncsneiing ot B g it delipprshen if

propertiesy sﬁgue ma@lxﬁctm@pprbws ak ﬂkéb?iB@d abhe! B3 i grokd-béctionatviewt 624 of

Figs. 95, 96, 97 and 98 can be made of any nunber of (gl astic materials, and
g

can i ncl uck® easiphgypaich-fikeriniestor o ipfigon Wétefﬂ hatiispstivated pgng atsidearush fhsttom| ve
exit hole e n 700 can then be
assenbl ed %ét% ﬁd?ﬁqg Mé d‘JI3 FﬂﬁJ §/e§p5§%%lt 9@?%@3@0"%&1&%&“& an)efltl ‘e val ve

mechani sm 1730 or 1740 shown in FI gs. 99 and 100. Figs. 99 and 100

i1 1ustrat O3L9]r The dtvdcsePgd3 W alclrled 7 Phstabiuttoh 7780, b uppes howking 705:,&1 regenbl y
of Figs. 94 thrqugh 98. [02841 In the tygl cal inf¢15| on devi ce,

conf i gur athyangt’” h%m%gﬁr%ﬂfaoram Adlearl ighutls prd g oarrWPw&l{atd@é o flat
reservoir [ ve,
hor eser v TE LI B O B g R K g R o
strong chqmsh abhttam(zlm)ns pirshgd rthes movementprfdipe buttas 78 0Tdpexns rmteasu aie valve 750,

unf or t unat not bond.wi t.h ot her terials (i.e., eedl es) very
wel T Tho isiers S5 inedeliaidh il Of B Tt tedioyete sSirsmmPRbR Gat o)
through 97gomltheysiichPheRRShERIfAS Sﬂ?@il&wfﬁ% tﬁé‘&aﬂﬁ’@l@l'ﬁ% td (radell Ol‘Her}ﬁo@e?r{énf‘g arm
hub. They can be insert-nol ded or bonded, instead of nmechanically fixed into
a non- bondxbthe pushdnittan. 7§002B6] relSaselsi thg doot datchc0lex hopkes, horthe deyicetis ng

t he assenbly shown i.n Fi 98 are own nF n Fig. 99, a
val ve. pt urgBrS YaXipesona iy etk tane FaY e, At Rt A OahIG S734 |
the spring armfluid path housing 1720. The spring arnifluid path housing

1720 includes a reduced dianeter nenber 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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i ncl udes a nunber of ribs 1733 and an enl arged proximal end 1739 which
functions substantially simlar to those descri bed above with reference to
Figs. 5 a ig. 100, the 0O-ring seal 1738 is repl i

el astorrer%@%/é@(@r seal 1748 about the outside surface © 9%%%}/&3 uced

di aneter nmenber 1746. The remaining valve functions are sibitantially as

d i bed i ds .to Fjg, 99. 286] Thi of n- pbondabl d
descr! bed O b1 Legar 05 0,10y 0% oF Q25 This e, faan pandarl e, an
addi ti onal saféi’}’EﬁH‘ng?%ei@% q cBH%%arﬁ@ﬁ%’bf@&h?on%wtaﬂﬁhaﬂﬂﬁfB%Ed bt'at.é_e(m:.', - statdre

embodi ments use a two shot nolding process which has the ability to have two
or nore tshownphddgd. &8 @foughsdl) nThiarconstantrexedionans ecoantetadi bly heasurfage mpen t he

o o nartReRHEYeRR P R hEfon G sbROEL 5L a3 B e ™ *©
created ViphddisreatRaatet? spiitid13 9knbWe tcpt)lé‘%fohﬁﬁ%]lﬂ?h RthnH&Ehunldfprbetivass of

the inproved hub enbodinents described bel ow, there is no adhesive nature
bet ween t hembeddinginesdles A60 asf apatient rodtkeeping them cqumbediiedifgne dasicediamdunt efl t o

; e.fit. and th fluid seal. [0287] Ln Fig 10l .a ..
o oot oo THIBE <o iop e er i beftaty B e REicrali b ectaribm ek s s £ ui
path 1752, ex@rtéd kprirsead3 ¥ored wiadi emsubdsr sventahioshiéBing J7HE -nebd1e€g6mavhzh ke Mol d

1758 is then disposed about the first shot nold 1760 and secures the needles
1756. The devicstis mmvedndioh theaRin sufaesh dwerefase [ epuntey this ifercensl fyetherraspech gf

protrudi ng,dovetail confiqurati.ons..to.provide. a hani l.ock, with.the
Pecond. snap sppadinsagStibe BesBuiRinibe b nsfficd SORE Rond per i Seitibdy bach
dovetail . {@d8RHrapn®irf7pgal |y, follow ng appropriate cooling and standard
mul ti-shot nol ding procedures, the second shot nold 1758 is done in a

material w th desirable processing characteristics such as pol ycarbonate.
The first [ORA1)i Theymeuase-frap dpers7Waacss to tapathersafpdy sprang 79% iresichy way jag to

or et n-copenyaape RRBR) ¥F fore pEBNAARPIRTRUR YA plrhePHENE AR i ©

clarity, | g desit P e%s Phiciciples odmPakidei (sudhyasnihbke fdimdsnlasécanaen ewukai ned
in the reservoir. This material is by nature incapable of bondi _rll:’%éadhesi vel y

t o anot hertrapatepiogncey sechani¢ad pgvantags withe doon 7PRoVey the safebspuing TH3. Hewsnet ry
for th f i : i N Fi : 5 Whi
or oss. secty iane YoduBoj RaBd Y0 el fSprin Fod, WOHA Jid MEMEbBonee

1757, can dtagkréddeerimednpobs theidocoratahith &l alppedetorgnimedrdistanvedion® the.dobn each
case, after appropriate cooling of the first shot, the second shot is done
in a mat erliage 7¥ucmhigh resiicot Biedensa oé theasatpty spring T8 yya arudiiplier of thedatiephi | s
such t hat aj . SAtRkpi al
hrinke.  ALC SiFEF BERRSE ARV BORL be 48R} PRI RE I 27 e

sl oped surdcde @80.0WHhehdn dey elicskin surthcbawil thdnesee bhiyad fradtionifnkdacgil féroe of
dovetail. This pinching creates the tight fluid seal between the two

di ssi m | artherafetyispriag Fﬁ%{at%ﬁm"d‘ itstfHB fee be incapable of creating a fluid
seal between them

[0322] When the device is removed from the skin surface however, the trap door 790 is

urged away from the device by the safety spring 793 as it travels to its fully deployed state
as shown in Figs. 38 through 41. The initial force of the safety spring 793 on the door 790
is light due to the mechanical advantage of the door 790 being hinged at 792. However, as
the door 790 is urged and pivots away from the device, the mechanical advantage is
proportionately reduced. The safety spring 793 will, as a result, accelerate such that the full
strength of the safety spring 793 is realized at or near the end of its length of travel. This
safety spring 793 strength is necessary to ensure that any locking mechanism, such as a
first detent means (not shown) on the safety spring sleeve 794 and any second detent
means (not shown), can be engaged and locked using the safety spring 793 force to

overcome the resistance of the detent means. In the end, when the safety spring 793 is fully
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[0290] The inproved enbodi nent of the present invention described above is
further capable of creating a contl nuous fluid path in a single part over
two differ al types (i.e , 1760 and 1758). This art count
whi ch redu?g{: g%gslt%&as it would ot herw se have to be dongﬁgﬁﬁ%ﬁ@/@ﬁgﬁ fit
and potentially a sealing nenber, such as an O-ring. This would not only

I ncrease t g, 6 urétégnhgsle@ret 700 be Méldltlg il Redled 06@ AR He R IARMLARGHMN | NG
conmpl exity as wefl dditionally, the construction can take advantage of the
desi rabl e obigreavitaetrastionsandfsubsequentlymueeentiadcessrasneusawt e ndedlea@d.r educe
conprom ses that would otherwi se have to be made if construction was done in

chot (1 e. 0§98t Sec R flan selely e SPRR Bent iy s M bdgabec e

on the benghdved ﬁx' Figl UG SRl daliibrscra@iiiat id @)inrﬁénl% lREoWB a8 fai s8btch ypk O 193006t el y,
the material does not exhibit practically an er common, positive

manuf act ur Brigrask apd stasted icreps dreed’l. b&ﬂélfloﬂdrdeé%l’érﬁélséCh eapethed are disdlesed in@ bond

w t h needl ore secon

et o S el Rl Tl Gous MEB AR Joro Bl findushlal Bhesk bap€ 2 S LRk dcfb v
pol ycar bongértentadd wHicH BRrinelstp6rateat héﬂauaayarévaém ethf Bkt enbdtimbg, Geligbenfai Ch
is contained in the parts nmade of CCP. [0292] It will be appreciated that

thi s conceprnifpldciosats eeppeds with @ spiing logdedierark 197 a"ém@m&twéaém friping}954
material s ?r?@or%ﬁuﬁ‘é&i’o% ufﬂ.%d #’ Y&s’éﬂ! uch et as ¢ E[@%rcﬁﬁld@fsb%ﬂ{% Ahé H&hgf& s
channel i ng "of harnessin € shrinking or one e a surtrace of

a second nMa9sy isariven dSWﬁh’aﬁ tfoa;'ﬁﬁbedﬂh@ﬁeddﬁbsl(ﬂﬁlwhewﬁ) m@rﬁranlqor%sssr s@pperaidmc ed
seal between the materials. This is achieved in th nbodi ment s of

present i mptaNAicaiBgidentavith aarintorspEssenisierthe Jal |eH’r‘PF§d"éind?m]é Ocﬁd%psqdrles to
concept. el i nkage
agai nst VQ?%I?‘QQF% Eje?%gﬁ%p%ucf ;trjﬁ}smlj% ace!sog ogggléérggg&\u@gdl Stg‘gksz‘%“e%@‘ a
suf fici ent alldws d sHglatl furth€29310i fofthd 966 maegt dovarwapd, theictankrl 352fis feedeatal”i amdl ude

i mpr ovenent hi gh. vol une nol di ng, senblfé and. aut ogtgtl on pr oCcess,

The dovet a?ﬁo‘&? ingitiane rPlafip Sdnghs aaﬂorﬁwgrte FrPRNCIR FIsPiFh-yekR aptl Sin
sever al vaygunqlAehedenfic hafifSiaTalsk bhaddi 9 nfsih 16 Hlufidiflion 0cess and using
the shrink in thernmoplastic nolding operations to create a pressure seal
between dissimlar materials. The ability to bond with patient needles is
further de{%ﬂﬂbd&si shomheui Fig. duedtheulbftioghio demevidsuges ar schti-yoke gnechiamism

det ai | beIo 029 nbodlnent of t i si on device descrlbed above
Contai ns. atv St erigthed HithBe RS Rerdte maBE D58 and s ShEHadh eSSty tion

m croneed| g,)i § b tokBRa b Soid S e,
and is ancﬁac?r eélmv?n%%ﬁl ﬁ’bl’y‘é&ﬁ’é’t‘k’u ent( %élgg@g&%%?ol dda(r?gl éaﬁ?%%‘%?jé‘ﬁ“ fca)%tgar get
ei ther an inprosded rvith o pinsohean armedd$4 dipwiog aasu dyvén taough 4 Blettep ewnifold

appl i cation. 2 Th atient dl es, are positioned.in th ti.ent needle
moni £ on . RPERT 06 s Bk SHTes 15 s o BmARL PR ISErpd RS Gredo e

pati ent ne%%ﬁ'old'ﬁ@% 0 'tﬁé)ikﬁln lé‘lﬁr?l’ac% '(ﬁBi'sHoxbﬁ)V\ﬁhléh alsD BlRkP alrthel Ba1Sf He 2PN €
patient needles, or may provide multiple d paths routing contents to

each need| é%‘bpﬁﬂl&n@ryowdntherve'merﬂiéds rﬁBﬁltO tiﬁvetl ard im@oeing eodifts atdoiadtnthii g.
106, a m ni nﬁegl 5 Fub 1770 is constructed to secure a needle 1772 and to
t hen be sn PrPo a correspondi ng needle manifold 1771. [0296] In a
mcro infusion device, a drug reservoir typically has attributes suitable
for storingn3@8] Thstrasusengpdinddscotoh-yoke st ERbsdimEnt cfadreafeSsSestAnism are
however, due to the drug storing attributes, has characteristics not well
suited for Pﬁ%’r‘ieﬁb{@rﬂ@ﬁ» hfr@rmlrfrnmgdd@%@bgge%bhsze%%qunéercﬂwéaneédas%@ust
drug dellv e I v u e oir
have di rec %TT%JISIE]\I%C gﬁ%&?%ﬂ ug%gbﬁlgcejﬁ éer{ssa{vg\)hﬁj Qr ﬂeé/lgﬁmgnlgl {)Pﬂ%e?a%t r the
drug to a pathzfmmn dridetht meostreffta@b/ei passibe systenss meliosteahsttsmee pmmntyrg) the not

easily bonded to other material Thys, . as noted above, it is nearly
i npossi bl eSKIB SHAMS quée\ure@srcwvri@oghﬁe SKBSwF6S, CeRIgY dhe safetecirnite Thise

desired f| ”éeﬁsﬂg E{) %%ﬁfﬁ‘ihp‘h@?a afed reRt AR Verdbdning @lehl A0 it Lendtle ahPelee

| ack of a stron
element that is deployed. The embodiments described above improves upon conventional
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[ 0297] The inproved hub enbodi ment of the present invention shown in Fig.
106, solves this problemby isolating the needle hub portion 1770 of the
reservoiraﬁﬁzajﬁggﬁgate part. By doing this the separategC@H@m%Z@%?&ﬁn be
configure 0 Functlon properly (i.e., as a secure needle manitold), as can
be the drug reservoir (i.e., as a bioconpatible reservoir) (not shown).

Unf or t unat - J 3 i . i

par s, o ni e SAfE ResBinR 8y Re ARl B R of the SARE) MUTfn?ali/ o (R
handl i ng, by dreager tbiimpercepstivdy kow Viu&005/ 018703PCT/ 1152004/ 026109 keepi ng
units or SKUs), and the |like. However, the inprovenent enbodi nent shown in

Fig. 106, i i I f act i ttributes, . . . i th
Fong run. [OBRET YehaPalher ErRoduasn: i HE) MR inGRuRRYaC JRESH | Relionol g
tool s at hpghLayideddie® back tou??ﬂ fhe &l Qe %yaha@dlgihéﬁﬁé’;ﬂgﬁecﬁﬂ%scﬁr}aﬂﬁ

nolded in a material suitable for bonding with nee such as needl e 1772.

The hub 17@@chanisiuag shewn indSperdathroogh 122. g matediatiayepthe maintinfsprdodudes

orientation requirenents, and can he chanically attached to t.he i.fold
1775 i th* et pe ST suinscish 26ts 5 sEPER Adtsraie ol o1 F7aY OLRRIAeRRIeHge BB |y
nmaterial s gffle REGCERS Bfve Mg; b%&é’éiéﬂ\’ is ;S&%ﬁio%@@ﬁﬂéd&"ﬁr&?mﬂﬁfef‘lﬁaﬁit%ﬁﬁﬂﬁ@@%ﬁkng

of the continuity of the fluid path prior to actual insertion of the hi
1770 i nt o né¢edlesantoftbé skin7Inithe eo®ogimeat shooyreih Eigolk, andnkl 8yivheo teeefustonok t he

devi ces can be of differing l.engths or uge and, can.cont.ai n, one, or, nore
por t - al onbPBEGp HeshEHn e oy & Fam 0B HERp RV Aed 3P SRENBNE ArHIoP b ad s
are used f Qger dfbrigheé theQhmprADS Wil thé RANif61aN 000 6} KM Jf e ReeMR dreie¥d1@hirray,
reasons. In yet another inproved needl e enbodi nent of the present invention,

a mi cr oneediideby pughing, thg¢adamphliOfh tewardabe imanifpld HXIO0; the ngedi¢s (nigk shaven) cian de

despite possibl.e occlusi.qn.. [030Q],, A fir variation of. the i nprovenmen
crbod nent TFPRHAY T e L o0 sbircl i iaef 1 ik SPuin Rl RN
1811 is conewéws!iedllpwed @ @agpﬁrﬂdﬁioﬁ&&@rﬁihgfm%b @A ghedinahi€sldtl 080 ROtHel RBdIed, t he
needl e body, providing fluid conmrunication between the inside and outside of

t he need! ethed this i&igraddhairagdtes is dunsragpipstehe foreqef theddyespr®sl tip is pl ugged,
flow can still occur through the porous material. A second variation of the
i mprovenen ﬁyﬁ i i i i 08, i edl es a
nunber of l‘l)ny %Tses }Véll@l g&%ﬁglﬁn Eelggt% aB%‘r ?%tﬁdcg?ﬁt ee“%ﬁe‘ie‘i;é’f‘gé‘]‘gés?ﬁ%

pref er abl yhafiguadhatibt fidefleOmailfisid n@edIhavih§lBsubstintially roumdtpie 1002 exexding
orifice 1819. Thi s allows flow via the tiny holes 1817 if the tip becones

pl ugged. EHem erpopiit sides hargobto eneasepn inghiag oby ramp 1§04 ivhearthe rasen isudriven

material i P)Sv?a?%grferlﬂgﬁlhcf@ 1060 bgé s?ﬂgé ngéh?{lg?Jxﬁ (ljb(%‘ta grSECJrP(’? glgogngg%&q{u?ely

i mprovenen l'eviTTe spri overnen erra

i mpr ovenentifingathe ah&ifddé 1800 byeslotsn] @RV sevatedhy ian adhedive/ 3kinosensiig rmNles@ Nt S

as described in ?rater detail below.  In a further device inprovenent shown

in Figs. 109mhey194®, Thesntiscessambly istdisnesed witbieapinfusign slevics asiossribed s

acconplish .n i.ngl 1.1 ' e i (K] ' C

controll ed 9) eUsA?iF]eg ugg’ptlﬁ‘\a/o lgér L%ur%%gg(?@%bjo?lﬁ Sg@g%ntsdstﬂ% thérsgvse gél@g(lglrﬁ%génf%beé

patient skioogigrfulle¢ datvnsuakistwtrdfithe dyvitdas gdsretusio nethie. sk gurfabd §notshowaks-
When this occurs, the slots 1012 of wedge 1004 are released from the pull-out member
1006 and the wedge 1004 is driven against the pins 1002 of the manifold 1000 as shown in
Fig. 118. This lifts the manifold 1000 and the needles (not shown) are retracted into the

device and the needle opening is covered internally by the wedge 1004.

[0328] In this embodiment, the wedge 1004, or shield, is a molded part and is positioned
between an activation button (not shown) and the manifold 1000. A spring 1008 is also
positioned between the wedge 1004 and the button. The spring 1008 is preloaded only
enough to compensate for the difference in travel between the button and the necessary

travel for retraction. The wedge 1004 is held in place by the skin-sensing pull-out member
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WD 2005/ 018703PCT/ US2004/ 026109 sectional view of a first enbodi nent of such
a patch-like injector or infusor systemin an unactivated state, and Fig.

110 is cr - i gnal view of the enbodi nent shown in i st ate.
[ 0302] Th@?é)@s?@yogf Fig. 109 includes an upper and Iomeei& 01}2?(4?1%9 ?lot

shown), a reservoir septum assenbly 2740, a patient needl e manifold assenbly

2750, and ok O5EI A8} e RT0% ROl AT By 3lsHRaE B SPdm LRGN

bet ween t he nani a val ving hee ati on ani sm

2790 is shpywn) whheside astchani1 8 bof tHe pulllyoud uisatyer 0606levi ces such as the push
button of Fig. 1. [0303] In the enbodi nent shown in Figs. 109 and 110, as
t he devi cigacti vat es, unctions are achieved in a sequenced and/ qr

t f )
si mul t ane §ZPJsNh6%.thq:m)%‘tn, 1syessgdtif Mmaved ynitkethginisshea diet reeases the 119e
v an HITER. f . . |
T ot g REACHIOER of the BER-sEAdNE Bulbbub ffenblr TH6 BRBbAGH fnd BirhiliedusR>

rotating poptessgsnhe Kpfing @08 to s fulit displhcenesnd | Eharskinfsensing? poll-oagmender t he

patient's skin 2751, and al so drives the valving n?edl e &780 into the
reservoi r 98psans prplece dus taicpyessace eiibe signat heiganfeld 1 089 i releaspd and seals 1| i d

cormmuni ¢ atﬁb@@;eﬁiﬁ?ﬁn g nétﬁ;ﬁ(;;g i'i#%dﬁ%{xﬁ%ﬁﬁ’&h theAGH0P tl%%hké?\?%%?ﬂeelgnt&ﬁgg earea

mani f ol d is e nt erefrore penetrates the mcr es Into

t he pati endf'thesskimseaging pallcbuo pendbenl 006 pudls batwand and thidim tdmy eeledsés the tvedge
single actiqgn, such as the sinple pus f a devi but t on_( not own), and
addi t i onaI1I0§4’p?” Pl oW eundek, feriag Iciealcrt Meagsa 168¢ maYes W?@sj{hﬁﬁ end
the patie : X i (VA rﬁ?ﬂﬂ] jeh Figs. 109 and 110

i ncl udes t aemfglﬁ)%gqﬂoér%ﬁ%ﬁg{,h O?E@E%%Iﬁ@va\g% I %g?{}g@é‘@og nunber of injection
needl es 2753 at a substantially perpendicul ar angle at one end, and a single
val ve need083D]8d thisi ambodiment, theee is mpfosicttmlatice ésstie,omhiab carnbe ooterllednthe The

o0 5 b 2o 3 o e eSS bl B0 L1
a_pati ent " syiak bt et Adsea abo &ngﬁgsﬁg d Slng Aghineedbeo R78%eidhe

penetrate the”septum assenbly 2740 into the reservoir 2760. The
pi voti ng dotforoe as & ip covepressed\bycthe lifingafitbe syanifolgsl D0y thedriven wedgd 1004t he

armed position by the activation nmechanism.2790. [0305 hqwn in Fig.
110, when 1ioCat bF RXEe b ehah Ve STOREY D VedtEosPringe Ak Y TR ar
to rotate ﬁe@ﬁjJe'f&bﬁnad%ﬁtsttﬁ'@fo%e%‘égui?éﬁb £esQ tRQRIdh bhilén.Pi Vot point 2775. As the
tube of the pivot arm 2770 pivots, the end 'of the tube with the infuser

needl e manifold
[0331] Therefore, another version of the above embodiment is shown in Fig. 119. The

concept of this embodiment includes a manifold 1000 and a carriage 1005 that are
launched forward together. The manifold drive springs (not shown), drive the carriage
1005 directly, and the manifold 1000 is coupled with the carriage 1005. The wedge 1004
in ikis case, is used to then separate the manifold 1000 from the carriage 1005 upon safety
release by pushing the manifold free of detents 1007. Thus the drive springs of the
manifold do not need to be overcome, as they remain exerted against the now independent

carriage 1005.

[0332] Yet another version of an improved design is to use the initial travel of the wedge
1004 to push the drive springs of the manifold 1000 out of line so that they are buckled and
can no longer exert a normal load on the manifold 1000 during retraction. Both of these

versions also have a benefit in that the manifold 1000 can not be re-fired and reused.

[0333] In the embodiments of Figs. 117, 118 and 119, the shielding is passive and

comn’stely covers the needles with material. It is constructed of molded parts with a high
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WO 2005/ 018703PCT/ US2004/ 026109 2750 noves down, pushing the needles 2753
into the patent's skin 2751. The other end of the tube of the pivot arm 2770
noves up, pushing the valving needle 2780 through the septum 2740. Wen the
val vi ng n‘@B&P@/"ég@é penetrates the far side of the sept EGTAA24/0RHE drug i s
rel eased fromthe reservoir 2760 and passes through the val ving needl e 2780,
down the tube of the pivot arm 2770 and out the infusion needles 2753 of the
mani f ol d 2&gp€e bhiteenigtiearphdoesntot applg fdroegowhd bkih Isovfadzeduirgrinjdedon es effedi r

2760 is pressurized at sone point before, gor at the sane tine, the

activati oﬁﬁ%wﬁﬁ?sgm%@ei@eﬁmw fT_ﬁ% inﬁaﬁ%vechelf HecTER X aliFt via i the
techni queﬁxﬂfgsf-‘do'st]?%iﬂﬁx%g)r lo,[a@e%P@JerTi*Fé.,SrHefH?ﬁtfb‘dﬁﬂex? (fey%dlﬁ’x% £I00bAIERE Of
the present Invention is si npl er device and 1 ncludes a reduced nunber of
parts rel suchvbattthe expandimgispnag 16068 caepresses thesdrsuecdpring sinéd assker adhssias seabl e.
For exanple, i.n conyentional. devices,.the infusion peedl es and.the val ving
nocdl o Qe HHRAI TR EAR Hie AL R0 TIRErTthoH, <5 BRaR B hEB TRy o
tube. Thi gf} ve ; i h : f Vi ng
At s of ¥he G A e B g R e gt
ri ght anghm&thenmted fot axong throwdoeyori(t.6, Drcecased denjcesize). c Almi ¢ iwith) robsta
single conti nug%a ri.rggid rotati ngm%: ece 2770. The flexible tubing, which can
be hard t SPTARERSGH SRANG mechanisms, thcfispringsFap e suestdo S€—h e rigid part.
[0307] In yet another inproved activation enbodi nent shown in Figs. 111

t hr ough 19(58341" Thel G4inp EelEAent US4t iREluaéd TrReHis ¥RbBAINM AP R |thé BrdsertCiBderfiion

magnets to apply a force on a fluid and drive it through a fluid path. These
enbodi nenirsludana sanep predile whithtis shablgwesnough toyovgpgeme hdik theofricBon exjtherrenpt o

drive the needl es i he ski, hal ¢ f i nside th
Syst em dodd-norian e fen 8Re 1097 ind BN iR Tl Panirel HROLEM elilse”
suf fici enbf thet @riveesptig (i.8SiforcBlurgiag thy endnoRE1000 @awhwadBE witiddt béia

brsof orce
exerted on the ‘gol‘ém‘a‘r that contains them thereby reducing creep. %’he
magnet sepkallawi et e Sthaew's airitenslgion of thedputonds advsrsehylongsAs apted @bens ast ed

in strengkh,.t I 1} Z€ C I sm h N

cross. seotikarSbl FLET, bRFGREATD B 70 yai AR 8 b8 Ag afspe

housi ng 18{3hifold sbEMEIsublPESioT&ndSd the daive ispringCoNiey gl abodte tlRSRANEIE 10@0L5, a
fluid pathl11820, and an activati on nmechani sm 1825. Wen activated (i.e., the

nmechani snEhiE@adodimesd emplays iruettrgs érot SBomnhnesessanyitomeh only 15} thengedlereqiis) |

the attragtjve, fo f 1 N I nd
1870 1 cogbbryar bEE affo dBalRAR e Bl AIRusR Ko L Pl eRed VIR, o |
1815 vi a héwdld hidhitolaaino,1fhad ehmthating theafoped exeied byathe @eidt 8pridgddi mhkinghe
cross-sectional device view of Fig. 112, the repellent forces of a first and
second nan}‘?éplTafrP@né@édlﬁ%g elghe ge @¥Yftents froma reservoir positioned
above the engaged magnets. [0309] As shown in Fig. 112, a clear-covered

fluid cha 3Q. ] if i j pper
magnet 18@8&? |5]r1;§‘t ﬁ’}rlsh%reggy:re%f g?“ﬁﬂ%’?ﬁgd{gleﬁf %c}ﬁée al%s\%cgpgﬁ an s \gcl)liég ‘ggﬁllgw) .

The upper proagieet transherse bartievatee the riesdleewhbn they hyveabdenwaccessghigliftdBédt ofi n
this exampl e, .having an S pol e above and an N pol e, below), forcing the

pi ston 189 skift 8n¢ A Raskdeihe device pIhessieadles axpaopicaile spahcapvah daktheyr ced

t hrough a I i : Lhe ove)
and to a %&gﬁggp‘gﬂﬁégﬁr#he ér;'r‘rga‘rlﬁ%;:jt gf%)%rgﬁgﬁ& E)g(ﬁ%g sl%‘ﬁjluiglt%gs of @Zﬁ&n%%%r?g QV\A th a
| ow r esi sheadbe f¢aturas) vigmmatureveztend rbeyend e bhtommof flod dewipe iand WB&S, fullych as

pol ypr opyl ene or po t hyl.ene. [0310] | et of her actjvation.inprqyenent
Erbod neniecerisin WoHId, Bt EaT 14 BV withoh mORelAR R gbara st Whidhe GO0y | cc

i ncl udes gifeRE befP Ul eASBH the RRWRS. TRYSInbAlR4R: o tid Pledert SRGNYIBAT 1875
(i.e., clear fluid chanber), a fluid path 1880, and an upper and | ower
magnet 188rreford, pR8iles fors pBugi theIngedlgh sudheihaler trahsvesB2barier] §84his gasehibe
replaced with. a,stee | at e (not own) ich uld al.sg achi eve t

e bract: oftmirp @t bty Pafbedihol BRiRihedRy fredloed, & kR e ol e o
means), thandtltihdakd énvdrohpestes of the upper and | ower nmagnets 1882 and 1884,
or magnet and plate, com ng together forces the contents fromthe reservoir
1875 via the fluid path 1880 and into a patient via a needle 1881. A

cent er - f i [Q3BGh St rnotheremeodimentnfitenpresand inyentian sigilantp thestateh-yakertehani sns

descri be-din%gl \é&e% m(r:ggﬁ?ngfm E(ir:lg’né g giegr%edlte Q)Ef‘ n@gcﬁgsl lg"asck %%? %f %r sik?ngaﬁae(f ttﬂéﬁaivg n and

results in i
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[0311] In yet another activation inprovenent enbodi ment shown in the pre-use
and post-use side view Figs. 114 and 115, the device includes a nagnetic
upper hoysj that includes a nunber of needles 18 netic

| ower hoﬂi?%@w%gggshaving a nunber of openings (not shogéfnggﬁ%@% rirc with

t he needl es 1894 and each having a dianmeter sufficient to allow each needle

1894 t . in, h t. of 1890 892 d wth
O e A LA L TR B o Sy PR BRI T " ©
acti vat ed sl refadtRMNASH 8igh B36hi6 lenbodinthing Bf #eG38deht Mivendor? Wi usdHbidhs OF

simlar ans), the attractive forces of the upper and |ower nagnets 1890
and 1892, operatiomgfithe denite blyairessingahe manifeldite adiivate 180devider Adighdaperny, tlgs i n

t he | ower housin 92 and.intp the ie skin,surfa 895 shawn.in
Flg. 110, SHIEBPYeRIEe ABOTERRABR YN AL oA R P RS vl iodk ool D LSS vi
the pat chhd kRind@eC The FERORPH! thiPRBdcRd ifto YREHevARarRCihk W el roulgh vHiger
typically leaves the device in position, or "wears" the device, for sone
peri od of thé medleaptbttidedisaovered bydheisldiescar ds t he device with no danage to
the underlying tissue. However, upon intentional or accidental renoval, one

f . | s d i bed j detail bel.
ohi ot t ndOBRTI AR MRET it e 2 PPadTve BRI Uot fesll Bbup g R I ' 2
passi ve saies habinglLpini 160K erdBs froRl Sppodid Sided tRvéofttbendesd £/-56t PE20

self-protected in case of accidental renoval or if the user "forgets" that
there is domeddeinya member H2% and is dpremwithimethe slot 11929 byed paie of sphirgs ¥R28vi di ng

expoot od 1 ARECRES RIS Wheofed S 3 AR AR AR ARG e

t hem over by, theQkenbdgdhiiaerdtion o éhd deice bi?llprédéing Cf6dhs| Suchnb Yhemi@ffdlesk t 0
take less than 10 mnutes. If the device falls off during this tinme, wthout

a passi ve adiptiosfpotishewnkuptantidly asglepwibsd iin thetahave gapodiments) toggoprnress e
solution is. i Il ct4. Vi ti.e I . , i Ssive
S0t oty oy Prbgs fipsSisnby AT Pl $20 nkt el TS BEliVARR: 1D rhSE LGS SRAPS
t hree opt iagnisuseAplishr Biittodp theOsprings 1025 atd Ridasddhandée aembei 002hrdayitee. A
second option is to shield the needles to renove access, and a third option

is to deststdg 10hetoyeeditheskithsufags ps hised by sloini 2 e Blg dide LU S trgvelsdodhe
versions qf. e S n t [ '

devi ce exi(i)gfngacffgn %@2‘?&' or;lle%t(a %eﬁ%\ée}géﬁggd ¢ gtt% g%’e@%o@héé g‘%"g%tbiﬁglr{%)a??%k ©
breaki ng akiiesuiiace aivd sBowo)s istoppéd) onsearvand raeell BsthieGsringd MeIS, ayé kopped such
as active systens, explore a nmanual shielding and/ or destruction manual

fol case. offramafisthet forurd Bavahby Rhearamasd iproBisians 196 heosiots 1OR0-0 Whepithe devistot i on.
rel ease ¥ | 2 _ _

Sutti oo s 8 I6hgR ih Ynflhe B ShY SATBRIUIRHGT SO B PUERE Heely WREILATL 27 ¢
t he pr eserfurthererardinto fHeipSlard slope efsdots 1020adhe tiaeeltofakie sliei 19¢H tieh erarexd| e

sticks, intentjgnal re-use, he devi ce nd.to shield exposed needles, a
| ocki ng ne®¥aE qeeqryt%ﬁ@@%ﬂ%éﬁwﬁg B%‘leﬁﬂb‘aF alé%e HHa @t sheamd anditrtgrtathcal |y
upon renova | gL j i; fety
mechani Sm@%gﬁ%&%@?ﬁ%ﬁ&&&%ﬁg&?ﬁggi%: Hr%leggél%lﬁ%%rly gwc\)/éenﬁgl{hg\r@?m&?ncl uding a
"nouse-trap” type safety (passive), a needle |ift-and-cover type safety
(active o0f0B38i Tie3 embodinent prozidesn gomplett|coverany dfoleddley pithsudterial afidican bee or
passi ve).

molded having very high strengths. Very little force is applied to the skin during injection
and the mechanism does not affect adhesive presence at needles. The needles are safely
held internally after use, such that the embodiment clearly provides visual feedback of “in
use” or “used” states, and requires no extra parts. However, skin adhesion is required to
release the safety, therefore low stick or high friction can present difficulties. Additionally,
as with the above embodiment, the need for a long throw to work (i.e., increased device
size) is present. Also, as with most compressed spring mechanisms, such springs can be
subject to creep, and there can be concerns about high forces held over the device life and

the rate of deployment.
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[0316] Still other inproved safety nechani sm enbodi nents descri bed bel ow,

i nclude spring | oaded, pivoting transverse barrier mechanisnms with and

wi t hout ayoh @&&I}gtm style lock feature (passive), rranuah, fl‘}I}SB 04896 Osrsnapped
or glued down transverse barrier nmechanisms (active), F ? ck
shi el d mechani sns (passive), spri ng | oaded |ift convertr ng to transver se

barri . $ : dl

(passi ve. R8Y Aoy ™R utspth B Sl Sraedmenar PR B eERLe™ Bl R patu iy

hi nged f1 ahcisdet ahebidvat Hemeﬂ\ﬂbbwtﬁgdhﬁﬁlsv@ pé@géaivuejoxtoaﬂdleh,eada Agvidged! es
| -

foll owi ng use safety (active or passive) and a stabl e | eaf spring (actrve

or passi vd)UStTPtGIElaiyleWn@f 31} emgbodimgnioRfeaibuckettype spisbushield tfeaprer af angpBisiont

car oty doyrdke BB Rl G P el pollm v b apiile npicineq ©

integral t&iew 6fthe Bdcket-type safetyseHi€ll Yeabrt iafign activationet ract ed and pernits
exposure and use of the needles. When the device is renoved fromthe skin
the sprin |l ects to its unbiased state, and extracts and posrtlons t he

sl eeve ab 34 hdhgselating shipldsio3A can ke powsred dyehpreloaded torsipn epng H32redd es.
[0318] In g,] hsf flad& g-g%e‘ @*"H&tﬁteh ltﬁsﬁfﬁd tﬁeephs%e a{b‘?\""i‘od sFbdssed ! THR
push- but t on evrce homn e activation an e ergl zing of the

devi ce i sskieldo30i shteh idleRed Iaﬂ@|fﬁbenm| fotatd, bt tis provehted frrrrmcreaﬁngso deﬁmr i bed
above. Fig. 37 is cross-sectional view of an, exanple patch-1ike injector or
i nfusor sferleymentgosition by tharrewsacust g usersi Sin ekt @&tafibrrlwvrrﬁé ruréaqfrg t he

first |rrp ejRRfl f: devi ce
of Fig. 3 |ngﬁtﬁggg‘%é&pus%gtt)%gta{gﬂ&fgég%rﬁépp%mﬁ o\éigsrgltr’lé QQB’SJU Q*?‘%”&‘Q Sousi ng
770, a nodeded isapmdoat or/fals frae,dbeshikkdt 1080 71910 longer ebsrthnotred foiy\thé skinistdfacé92. A
flat spring,793 and a shield 794 are al so, proyjde %ql re ¢learly shown in

Fig. 38. Adiaiieyahont IR degreepatnd is thereateplockpkin Yofoverns Batient7 8o
opens at | gagds lmgaxélgl\éee&ﬁ%enegaﬁl? elge spring retentl on disk or pin

730, and renbves a support not~s ovvn) fromthe patient needle
mani fold 745 allowing the manifold 745 to travel. The novenent of the push
button 78(03#31) Aseﬁhemaés Fighd 280the neadleshl 040 bre brogiealéy recessed withiheani apening

adhesi vel srt oned ainst a users jn,.no . nove nt of the door 790 is
oot YpBEns o aBSid Siyed el LA 4aRe BRee IR et shehres ARV | o
that in tBh$hehidh Svitht e 28RdsRleYsusRtd D@45/ thén bfésfbs%é‘%tﬁr%o&h@&&l Rf429tée;t ron

towards an unbi ased state (i e., the state shown in Figs. 38 through 4
Thi s constetivateethe infusinn idsviceouMilendbe dgvitcis remopveals theughisid WA3 @ Ripsidewneanidce i s

2159000 ks S S eSS P SO 5 R IRE e 3 g b 1

count er pr qel4dsi ve to enbeddi ng needles 760 in a patient and keeping them
enbedded for a desired amount of time. This force however, is necessary to
the functionality of the mechanism since it is this exerted spring 793

force whi {B348} diheshigldeHi3Pas astdnepedi ang formadeheetanethbpary ot istpeerlaaded withi ce i s
removed fr mthe ski rface. ,Therefore t r this for.c furt her
hepect  of 2ANSION ARERIE AL BF FhEC PR deanTaRINg & AR icBhobiennar
could besb ARAA6WES hiRTh the W@ﬁé@sﬁdvﬁﬁgdﬁ@%@ﬁqOBbQ@t?é&edTWﬁhﬂﬁUtﬁé%e%&@p door
790 acts to trap the satety spring 793 I'n such a way as to reduce the anount

of force tat@tfmtleglgwfatheﬁhl@lrlel@wgl wdes g llogk army ¥O34 dhajyesthen 8 gross hargpembay 793,
The t f
Common: moils of B HPES B AGIRER feq, FHER AEHRHCAST, WRARd BsNAT

t he saf et Figsp26 iitusttAng b&rspecﬁrheﬂletvhﬁ” thoopenéd ow & Hoﬂkldgdf theadevic @h@@ingt y
spring 793; the_ safety spri puts pressure at a%‘r,edeterm ned s ot on

the door WSchighi dA3G eady t%lr%?téad@ﬁé‘rbrﬁlr?éﬂl of; the Buiten 19Epushdhe dask amnlds4792 |
whi ch r edHf;ferﬁe Ris b3 Bf‘)enﬁier tlb% %@gﬁw thOShiBR 7(%% Byr ?ah@"ﬁh&érptlhk §8ad0bs e
ratio of t di stance between the pressure pol nt e safety spring 793
and t he hsprygy (B2 whert ¢tleardefcthe ma suvthen Hig mallustmess:kpersmnf/awewwf thet hen
see only a fr t|o ac force of the safety spring 793 rather than
Trs full PR IoyaIErinBRE A dr et e Bl AR el (e dhe 1044 kicage
however, A%Ritod A94b So WIGCREIR MR eht f

spring 79§Jaglsihrreta®tsr g)\q/heos to'lzr ?SLA I%Uﬁlé der? ogg%ﬁlgga#gng?l b%‘)ﬂvﬁgr&nﬁﬁ ‘3}5}‘

t hr ough 4buttobhandithé trosd bdr amerebenfl 03ddursaf atiyatimi i ng 793 on t he door 790 |s

| ight due to the mechani cal advantage of the door 790 being hinged at 792.
However, as the door 790 is urged and pivots away fromthe device, the
mechani cal advantage is proportionately reduced. The safety spring 793 wll,
as a result, accelerate such that the figgl 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 |ocking nechanism such as a



WD 20051018703PCTI US2004/ 026109 depl oyed, the spring sleeve 794 will be
shi el ding the needles 760 and the detent neans will not permt retraction,
and subs event access or reuse of the needl es pZ6Qi526B23he The
second |Sr‘g§§\@6ecfﬁs.ﬂ?ety mechani sm enbodi nent, or needl e I|? 03 cover, is
shown in Fig. 116 and can incorporate what is commonly known as a

t ch- f
such & retnadStin st g Rh A ead YRt o R0 Bt (bbb o RBE Y © ©
Desi gner s s@bstahtially 98! ddgrezs 3d ,the dapk ﬂﬁxl1(_)34ha”hmehmavrtuld:cpnhmraﬂmgomemscdsf are
N E i IR T g et
1954 i A h 52
ot at o, TEARr affrtllls] Dfor HBUnS ol ihe VhuHC Tz ot (he Sagfigft %@‘t
shown) . Thilesagnso habit daa dso fipewzh s slobhmd febease dienghiield 03 0ivtith @nlp(al srdall

representlngtheful dept h f the needles.to | ow t fluid to be
del i ver ed forep SRk ? a Pci'lel?f& ved ?r“&ﬁﬁa{“l‘f'es‘?]‘osg’r"étys?k LG E@%al’?s&\‘/%‘ a

sli ght fu'iam‘l%rallmé fledshidlaq 086 Ay ?ést q’cﬁ’é@"ﬁrtﬂe dbRge. Ch’?’ffg‘alggégn Pﬁ)VlJeeIlrlgl%sed

and allowed to contlnue rotation , according to the princCiples of the
scotch-yokmm\fbﬂthetnrslhxﬂsmmngraeédécmimﬂmsﬂe‘hdeh@gﬁt back out of the skin to
a safe position. [0324] As shown in Fig. 116, the Iiftlng i s achi eved using

t ch- h d wit ti I | d
To56, - and1PSHERGNATY HednBisisn Ky g AT H e tht b I FuTal P50 PhFERel 23
posi tion &tk}bugmclza RA6! ol StBie Pék$n tsuffAcd CWhed th@r&'v%ais $Rhoved, laﬂﬁ%sélﬁ or
provi ded with lggn or cam arm 1954 having a cam driven throu otted

a

mani f ol d meerdentaliyy g burket-type gpard 1§3Q G t ghsheaone@trml(lsﬁalueft@ﬂ@etorsme arm

954 d h fol.d 1956 h hawn). whi ch_al
ol ocks 1 urPTe (o PapE B e sl Pod TR P u0EE HP R R s ionE T e o

travel andukifg d&ivallogo, |ifts and retracts the nmanifold 1956. [0325] The
nouse-trap and scotch-yoke type enbodi ments of a safety nechanismare
passive systems, which require no additional steps by the user to render the

needl es s40345%Uahthinsmbpdimenis dhes loaksts aslicesmyvithe #Rsamm k%ﬁg@évort Breap -
depl oyment ﬁtggur @E%{FX apﬁf:hi%]r'%ts @E}ﬂ dq%églr)fgcgfr]ég fL Veﬁ@?li qg‘w t ens

are those OXT Mt om t he
skin surf @@gaesdle@irﬁymmolﬁawacrmmam&mlmmmn of €ieSdro@-seefior thes Réepthg
inplies a direct relationship between the el enent that senses, and the

el enent t i faree lgwp(Thy derce Thdefeatsbeishieldt 1930 ésepnlisd deeas the Insgsrdimensiamef

conventio e ety

rochani smirbpPER R oA ARSb AR e LRI Al Do TorcR o BB e

[ 0326] Yetlocﬂcrtouohecswwm@dﬂamgta r@dchtmgldafcﬁsefuddfmﬁf&lban whi ch i ncl udes

lifting the needl e or needl es back out of the skin after they have been
ranp mechani smas shown in Figs., 117 thrqugh 122. As noted

depl oyed

abgvey t hisﬁf*éi ot hertaesian sprae 883 can be loaded ane agin (ot §lpﬁwrﬁg°wshs= éfﬁelécltoéo,t 0
nmbed |e

coring. baiaepiine finf aRhlocREF Bhas tabl fud MhoRbh RedbadkyBF W prinbl ' v

needl es i preloddieg thei spring rand eecaeinp aditablnsubsassemblyn Regshle:lldis@m}bmwsuldvﬁeen t he

infusion is conplete, a nmechanism such as anp. 1004 can be prow ed and
posi ti onedoR oM |assenitied et the b%wg&g&sm&&%%?fwea dgvicR PORE 9l PYIY 1000

or head ofg uﬁzﬂ&rﬁlﬂ?@kﬁbr&& eaeﬁl,& g8 Ysuck éla %npb'a‘r'(hﬂgsﬂo%) bR sm%éa@war d
the mani fol d 1000° t he nee (not shown) can be ranped up or lifted back
out of thentekwn scﬂs of haps:émt shOme)twlﬁunlthe\,lewsmqungxg(tnoteambv\pl)vohcﬂm/m ofi s
aIIovvedt(% St a 05|f exertlnglé rcg nthedmanlfolc;,t 000. of the

needl es, lP'I @n RerrelemPdoP RIRSS GTeRaifons hewsing, 38 K&t e HBEE 01 t he
drive sprijgiked bﬁ@&labfésm%@wefma spHES tmikl%n@irpﬁuﬂgi’fihe afRtoshiele retraction
wedge design is shown having a patient needle mani fold 1000 having a
substantially round ?I n 1002 extending from opposite sides thereof to engage

an incli néoﬁfwzl TFhermsfety embodiment shownadnFigss 12 thyeught lﬁﬁaﬁd angtherreainplsl of a1000

by a spring.1008. The.ra 1004 secured fr t

ool Doy B s ¢ 8BRisly SR RE ot (a0 el DR bl
menber 10Q$corklectedhs ﬁ@ns’#ﬂ%@ﬁ%lﬁgl\ﬁhldh Sﬂ&ﬁ@ﬁnm&hﬂ/eﬂl ﬂxﬁbldneisuslh%u%%()l @ as
descri bed above. After use device is renoved fromthe skin and t he

he
adhesi ve goibodigmant seqvires onboeHa addiioniab gaiobavieg @ lgh seengtingo &il/i Alsoathe t | s
stuck to the skin surface (not shown). Wien this occurs, the slots 1012 of
wedge 1004 are released fromthe pull-out nenber 1006 and the wedge 1004 is
driven agai nst the pins 1002 of the man¥3old 1000 as shown in Fig. 118. This
lifts the manifold 1000 and the needles (not shown) are retracted into the
device and the needle opening is covered internally by the wedge 1004.



[0328] In this enbodi nent, the wedge 1004, or shield, is a nolded part and
is positioned between an activation button (not shown) and the manifold
1000. A | is also positioned between the wedg &9&1

but t on. 'Is'ﬁe 2@%/(91%@%1008 is preloaded only enough to conp 7 nsa%e‘ﬁ@g?lto?h
difference in travel between the button and the necessary travel for

renbor  100EH{ SRR A PR il R IR AR08 i

but t on cornygs esmibddiraénts hoMR) shieldt TIBOShcdﬁevﬁﬂtxehﬁSeslﬁ)Jd@gf&' émg;awlvhﬂﬁwttherrerrber
1006. [0329]. Wen the button is pressed, it noves until there is a gap that
rel eases tdsuics; whichspr make the devige longersaidiths shis]dn 039 pressss on thengkin dumys
conmponent |t ¢ t I

i spl acomianvergy e ANREUaiak OFRY RREESriRes R 18 sl ArkebSpbdfseles

t he preseri©g0.0fAlsd)as sdqtmmoaih&mrpiéusécb bpetinkOfiechasisimg| arbepriagscaecsd sibjdeeto
needles in the skin. Upon renoval fromthe skin the adhesive on the |arge
surface arcéf‘zfpof‘n‘i Htcr%rziﬂh Dg CRBFSHRS FRRAT %FPWUPD(Y@%Q}FI3§116¥|t“b\/&%ﬁt@ﬁ'd this
in turn, gg«anp\@ flge 1004, which is now under spring |load. The wedge
1004 rmve orvvarg ting the manifold 1000, retracting the needl es and
covering the access hole. [0330] In this enbodinent, there is a

f or ce- bal §0848)]sEhee above embodimene canriier Girthed . prévided pwithn anl @fifrovérh lodirigy es

t he wedge 1004 | oses force as it ex s.. The nanlf | d drive spr.ing

shown) di %@8@%}8%&6@% etppégfgfﬂﬂg‘og@quiﬁgpﬂbreﬁﬁﬂp i exterstsd H°§‘“P?'ﬁ:r£|§3| ng
in force

driven vve%ﬁld& ﬁlsc&ﬁ?gggzﬁagmg{l/rgrg%%lnr%&\%m@tg Eﬁg"l{}%?yﬁ%m%ﬁdg? &%%2\;02 Wed e
spring 10%Lelmmmvmh¢tﬁamunégad theedby preyeat tevetsheothtior eFige d28 rsedpdrspepmms t he

ush button. 331] Theref.ore,. another versi on of the .above emhodj nent
Chown | Py DR erAud ke ghie BTt Eob a RREOR HEYicEBSo HARAIOD 811000

and a carIg; 999199 eﬁsmm@ww FURE bgety sRickPfestut LORY B8tivatibRe mani fol d drive
springs (not shown drive the carriage 1005 directly, and the nmanifold 1000

is coupled with the carri age 1005. The wedge 1004 in this case, is used to
t hen separ[QB&Q] héss stearwi e iol Rig. 1080 thierbatton 85 Cand et gee HOGH ipdds @aﬁbt:ljzl 056 ease

by pushin i fol ee of detent Thus th dr ve.s s, of the
et fo " HEheAb R Bk dopd I5 Bt Rl Bidhdf5s afdficiatle i B B iBP e now
i ndeDGnde%hbﬁﬁftfall?ﬁ?dés@ﬁﬁed 46098 2As R lde R0 IshBIoVET ﬁbﬂﬁh@Eknﬁ@uﬂfi&EHﬁH@ﬂq@eSI gn
is to use the ini travel of the wedge 1004 to push the drive springs of

t he mani f dhet $OO®) dlips dic shipld K55t and thehraichelr mebhanidne d 060 cat ghe pivot Ipoimger

. | 00 th of th
Vorsi ons araiEin § SR gkE onBE defick poipas Rurblaich soeroBSt iyarcte: et e
and reused.060 B3Ri3lthd §h1&1t1q osmglaee iguref1361iBSstratel fhe datéhef Rftclabm 1660 in

shielding is passive and complf3tely covers the needles with naterial. It is
const r uct egicatdr agshilieBatshett teeth 1A5% an¢ ginesent on the shield 1055 arm 1057, and a

corresponding wedge, or catch 1061 is located on the device. Any partial rotation is now
locked.

[0350] The ratchet can provide teeth 1059 sufficiently large enough to resist a defeating
load, however they are not so large as to protrude from the bottom of the device and into
the user. Additionally, to achieve these goals, the ratchet 1060 does require recessing the
shield 1055 into the device, thereby adding to the height of the device. A sufficient spring
force is provided to drive the shield 1050 incrementally over the ratchet 1060, however
care must be given to force balance between full travel and creep issues. Also, final
assembly 1s somewhat more intricate as the spring has no natural place to be held and must
be loaded in the device at the time of assembly, which also requires interleaving the button

between the manifold and shield. !
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WO 2005/ 018703PCT/ U52004/ 026109 degree of strength and does not apply force
to the skin surface during injection or affect adhesive presence at the
needl e arga. edles are held internally after use gpg SREeg 1008
IS ninindﬁ?f0¥%§§2§ over life. The enbodi ment does requireﬂgﬂﬁ%?@%m al ance
such that the expandi ng spring 1008 conpresses the drive spring and a skin

adhesi on aqh equiy ed, t e, t.h e | T . , skin
adhesi on g‘?gﬁllljﬁrhf%r | %:{Plgegnloggnb ﬁJeV%ge X%tng%(?tﬁér kéfisl?\fmi %hgfﬂ y%ﬁ@éﬁpé‘lrh?ésﬁ are
i ncl udEd,( _cﬁmptetejljbué\iemthg@eaﬂmyname)ii”ﬁphAlxﬁkd:dn)beaﬁd'_dbd;] bEhighadefigih pﬁrtsl.gﬂga t hr ow
to wor i.e.,. increased device sjze). SO, as Wt st conpressed spring
mechani smSMbedistent FauKEsoRl% AWB @ddiispdgarts gnd Wéﬁ.&?ck[ %gﬁl] ormatigl deploymentent
1004 i ncl i ' ' : : ‘o Lon el . anp
orof i1 o wit anopd sty SRR (b8 AR aIRRl KRy So A e AT
(i.e., fritniwith bthererabodiineats]1 bdevendhe embodid@tireghirésca Hedree ofspamerivithind
1000), and the force of the drive . spring (i.e,, force urging the manifold
1000 downW dvjce Wiich e mske fie deyichlangdw Anith ﬁlpfeabqvmwgvognaqntmaﬁ@ﬁ i on
of the but ' : i : t i s
obod: ment 07 p{e%sg@ﬂ)ééﬁ%?ﬁ%{r?gﬂ?ggﬁﬁ?% %ﬁq’oefa@‘ﬁg OPQ‘&%g t?%ng‘]zef‘ o ﬁgﬂér%‘;nei fol d
spring, suctifacenehotht eediks.t Alsodas wih sst cognpréssed spriver mb¢haalsmsesucheprimgs f ol d

1000. Thi s epbodj ment enpl oys structures ot . shown) necessar o.not .only
[t the AEBAPSUDISEH OGHeHm NG HensPripgmys t Spica @wifg%sswﬁﬁlsydmfwéevg% i fig (ot
shown) fr ' ) ' , thus elimnating
t he forcqu?(lla%t?%Cgr&gsﬁﬁﬁgmdhﬂy\%&ggwﬁgggﬁfgﬁﬁ%%}zg%hﬁsg%gg@i esponding lifting

of the needl es easier. [0335] A further aspect of this embodinent is the
i ncl usi on [@852] rAnxitherdmpvied safoty Ermibpdimentdef the presestyimvensiaais rai passive fillyt he

needl es when the av een sugcessfully lifted out of..the skin are back
in the de&P@B?e%Tﬁgﬁeo"ﬁe s © Cbé’ W‘iﬂltlc%ﬁyﬁ?c &?ﬁﬁij!bei?%u PB% h fiﬂqe?/ﬁSe ire
speci al f gafsHE@ Ve HBEMSHERs bNE W ABDBRsRARRM smbdilieht ST aSdakfdly ShieldfRatdfer -
These needl e features, by nature extend beyond the bottom of " the device and

unl ess f ulofyanrigfusiont deyicenbefbre besivation,i and| Figs.ol Poomrd 104 tane perspentive hottamsver se
barrier which uj d. otherwi.se,,bend. and .br.eak off the needles. This
embodi nent"'% Sﬁedeﬁlrcgéléwa"lﬁg/gﬁtsﬁgw s?netlﬁgerag*rgpé?r %B&?/tfod’es for lifting the

needl es such that a transverse barrier, in this case the ranmp itself, can be

depl oyed jo853JtinRheakd bYtHehanbrmEb@s o0fFigs. 231 BHrokEN 13 aHé @SerGREpAlesOmd

harnful in the environnent. %)0336 Still another enbodinent of the present
i nvent i on us¢sniheainfusipn deviee JO6H -spbstantialiyeas deserbrse gbevereMbgn e doicd isfting

the need| erer%ve'?ieggrlnetﬁe %ﬁﬁl‘f a?lua{[dhggivé gaetcﬁlib& %Itgc%redttg & shqgl\c/ielOGS will pull the

shield 1065 out and lock it into place before the adhesive 1062 releases the skin surface. A

safety housing, or shield 1065, is provided which includes a flat surface portion that is in
contact with the patient’s skin. The flat surface includes an adhesive 1062 disposed thereon
such that when the device is removed by the patient from the skin, the adhesive 1062 will
act to deploy (i.e., retract or extract) the shield 1065 from the interior of the device, thereby
shielding the patient needles 1067 which otherwise would be exposed upon removal of the
device from the patient. The extended safety shield 1065 is then locked into place and

prevents accidental injury or exposure to the patient needles.

[0354] The shield 1065 is a stamped metal part that fits within the device 1060 and is
held in place by the button 1064 to prevent the shield 1065 from activating prior to use
when the adhesive liner and needle cap (not shown) are removed. The adhesive 1062 is
pm\.ri.f-'.ed in substantially two parts, one on the bulk of the bottom surface of the device

1060, and one on the bottom surface of the shield 1065. When the device 1060 is removed,
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been depl oyed using a V-slot nechanismas shown in Figs. 120, 121 and 122.
In the passive retraction slot design of this enbodi nent of the present

i nvention, the user begins operation of the device by pressing the manifold
to acti vawe 200/01883i ce. After delivery, the user renovePUIHSB20RE89fr om t he
skin and the adhesive pulls a small |ock out of the path of the main slide.
The manifold is then retracted into the device and the hol e through which

t he needl| débe propatabiesdmove tmlepersidntty and thesshiald 1063 337dw Asotglecsmcei the Bigon 120,

i i desi gn | havi | i de 1015 havipng.a pi
008" ot orlbAYET besthhuRet 16 Bre.stiheim Rl a0y T F s, Casbend (o R apmbibef Wi
a menber k@22 and@shsi F063" inve shidldi1064. MPhestaéld LARE BYpulle@ut uafil fR¥cHEEs 1025.

The entire assenbly is disposed within an infusion device as described
above. As trappedibetiyeerethetthp ofithersldte ghdhthedphsr HitBoandis therebyidackedinty ppsidersi ng a

means, such .as the nifgld.o utton (not shown) substantially as

descri bedcblyrfﬁ? ﬁ’égq%do%s%%ﬁl&?&}cﬁ%ﬂ?@) to conpress the springs 1025 as shown in
Fig. 120. Orct the device is activated by a rel ease neans, such as a user
push butt gossiS]eI‘Msbaﬁslywaﬁs 8mBodiflcatSRtbeanah df invetherizbRe frbiPteboitémng t he
slide 1015 toward the skin surface as guided by slots 1020. The slide 1015
travel s to'heHuitteniinglsefsnamiit iterplacedisdt isreetiradda engagy thegnisighlogks Flmpyllir t her

downward tr in r r rear

ravel by ChEFLEMIRER BbaRaH 8%y KAy IRt en TR F B % pROEAES: (e
ranped pr andUsrooidss Qf gbdtk 16dkothichOR@ ndhesushhandteVingBar Sodde. | Hlogever] Nhe
contact with the skin, the slide 1015 s pushed down freely and travels
further fcmbedimentrenuings adsgree @f spaspavithin &P@pglcwg@.carnbé d@{ﬁ&vwo BPOsHAS S| i de
1015 then i fol L . i de
1015 (not ‘Caunys AR MahBaa bl foP B 48 rpdlee ROPRHATRARIA & 1L UET

t he hol e, mamdhedied yoverwd lasdé agthe bettorae dihissalsd (3818 inTdilarge maoeli reguitedpamd/i des
conpl ete covering of needles with materjal and can_be nol ded havi ng very

hi gh st r er§t REOVidgs limitgd; ¢qverage oadhe backside; edlse.ginterferanes sueiups #dnger @rid on
and the i adhesi ve presence at needl es. The needl es
are saferﬁﬁﬁgﬁga%ﬁgggﬁgpp§1%%%géiuse, such that the enbodi ment clearly

provi des visual feedback of "in use" or "used" states, and requires no extra
parts. Hoj@3&6] Akotheradipesvedrsafesy embpdiment dfthe presans envehtiors®fagiaysive toesi@f or e

| ow stick or, high friction cantgresenb diffﬁcul %es. Additionally, as with
the above SERBBJFHRAION fAEReh 8 qdsserbed PEIRY.- tiHBoWA? olSwdrRErREckve Vigkt 9dadikd
devi ce si i i ; e : I DR CRaNy ,
uch spr i H o e g B B B ™ o

f or ces helis ageespetthe dewiafehe iséfetyashield Heaturatip aofindisplpositiemtand Fig3BY) isAnot her

i nproved safety. enbodi pent of th resent i.nvention, is.a passive fully
encl osed JHT®F 1V§3V1%}’é§’g§‘iet§é§t)b€11‘§%?eaﬁfr§ in 3 HRaliretracted BASION: i e bot t om vi ew of

a device, illustrating a view of an embodi ment of a bucket-type safety
shield f ?W%@%bdﬁiﬂ%ﬁﬂﬂclﬂ@é&' Li5reldBaQ iBtedtd] torsloh QPrin@ e (FBich b dr @
perspective bottomview of a device, illustrating a view of the bucket-type

saf ety shiagpeg f0gaontle maniéeld 4676 Viana spring§ cBUdbe Thad if necesdany Whenethe but80 can
b . |.0oaded t i 0r | 03 d.r. i ded. | "up”
e poner o by o LR LGR BCTLIRCION AL STRRE LRIE 8,

then rel egngtesal@rive fi 10727 H e Gnandfold 1 G7T6POPUER HRAMEAIGHN 1076 dowewhel @ 4 ul |
depl oynment position by the presence of the user's skin against the adhesive

cover ed suedtad positiorsatghe gprropaate velociy dihemtbie device is exbawsied adgels ragavesst t he
user's skidk...SMCh :AS .devjce s r V. . I ] shiel d
1550 15 ndm e RafEoll ERe Al el o, ORRIEE Btk 17¢ Whfen 2R

degr ees, dndingsextiacsveatiaet], tomtimds ifstivard bt ¢he $pHngy1@T0vslips et tHeedmad pegnt
needl es 1040 and preventing$needle stick injurjes. shown in Fig.

| [0341] As (
123, the n@dd) Bips tyanehy 180 Begretsnand qatches agsEartigninsen 024 osgbamgifalds)76n a
| ower, ad j r i \J e
devi ce cn g BeFREHRE GhThATR It B nictfes Y B0ym] e BBEUE G bF
acti vat i onthdembodimby 2hd maaifdidvEl76 is htowed tsmone drieivags slifhely, tHue releasimye i S
removed, the shield 1030 fljps down and. |l ocks in place over the needles 1040
to preventt wpémasl@?o ﬁpamhgé&va@%w%&&*ﬁ% S?rn@wh@égwé%r.thfpo@azqtramn B9 el d
1030 is a stanped and formed sheet netal part that is pre-loaded with a
torsion spring 1032. As can be seen in Fig. 125 illustrating a perspective
vi ew of the opened | ower housing of the device show ng the shield 1030
retracted within the device, the front edge of the shield 1030 includes a
| ock arm 1034 that rests on a cross bar7§enber 1036 of the device, thus
holding it fixed. When the button 1042 iS activated as shown in Fig. 126
illustrating a perspective view of the opened | ower housing of the device
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[0343] In yet another rel ease enbodi nent, an additional arm (not shown) is
provi ded at substantially 90 degrees to the |lock arm 1034. This arm woul d
poi nt al i.s of novenent of the button and hol dpgzl}?{ QW{# 030
fixed be?‘grgez%gzoel. en the button 1042 is pressed, camfea S? S a@%ot
shown) on the button 1042 pushes the additional arm sideways so that it can
drop throygh, at I : 1 :

appl i cd. 1074 g B RO rEichRT Bef 1674 Bh I mallianl 78, Bk e SR 45T,
posi ti on whislretradtingthewgeetles. shiel d 1030 to rest lower in the device. This
al so can provide nore roomfor the torsion spring 1032 and require | ess

devi ce hei - [.Q344] Wi | he, i nf ysi on vice_is adm nisteri h ose,

t he shi el Jggbﬁ ﬁ\ﬁﬁﬂgg e&@e&mw&d&ﬁg i@?l‘fg%vtess“ W‘?’ﬁé?[%kat“ﬁe E‘Ul“glgectg? %&en t he
device is , ' = 0
flips thr 5&‘3@ e agggn@%‘%ifg’efgh u {tngﬂ'? tﬁgh%%arrg% %ﬁhgggﬁ%pﬁ%@%gﬁ?gﬁ over
a tab 104Gpegrn0Thé thel metraGith pdpel Y4t Boweper oocgreravzd, therspringl 1070 holgs the
activation. [034 In this enbodingnt., the |aqck js achieved with an arm 1034
and/ or snargf%fgﬁ# f%%&di waleaélgta@dr@ia‘){q%éﬁq Aeige: Jfhe SRPOSHMEN FPUSBUIeRO 1 or co
t o engage . ?ioﬂ:ﬁip%g. | ock pushes the arm 1034 outward across the small

di mensi on of the cross-section thus keeping the force low. The force to

defeat the shield 1030 is applied across the | arge di nension of the

cr oss- sect{0369) chswithttihe einbodimeatsadescribied tahevd, duk is T passival dafefys mebleanisor oe t o
engage the l.ack to be low while having .a nuch higher force to defeat the
ook [ 03 adychribe mREIdR the sty H9e Hdfione PR AL BN B p ARUHABA B on
the shi el Grd S3Med aNtheRkTPNIDG iAfcEH SR And el REHBS atdnd Ry BélB%nt(:HﬁIl¥ ahevme. on
back of the spring, thus preloading the spring and creeating a stable

sub- assenii/nlike Theepw howt] désigns,ghislembadmhant deest b affeciradhssiverbiesence at needles.

bott om hoysi ng of ., t he infusi.on, devic rior. to the button subassenbly by

o esei ng. AXETGH chatce ik CAhEl pEsenlE oy eyt S Brbe SRR AT 30
into two sEtsprifd 167TRRIsE,NA with QM6Lt c¥inpfeisded peink SMEhamioms,] fidh tsPrifgsL@intod he
pivot. One armof the spring can be rel eased to press on bottom housing, and
one ar m ofsubjieet te preeprnddherbean be kaemn degarding sprong dimeRsions anddorscpprafges. t hus
"energi zing" the safety shield. [0347] The safety enbodi nent shown in Figs.

123 throu e anot her exanpl f ap i ve_ saf et ystem that .

com! ot o yO380L @, FRtose S0 RuBainesbot e Preid ahierfifh GFTobd Passive

i stotil st miede@@hidfl desiPRledhbodlimems AddesWibedbefdw. 4B, 19TEL h Qerspedtive vitwebnass. I'n
doi ng so, the enbodi nent requires only two additronal parts having a high
st rengt h tembodinhent Af sosafetyeshielil featute ¢foar enfuppn idesice onsk springydniven kihgesd d i s
farther away. fromn L. e contact point than other odi.nents,, The.shield
1030 howeByoD oFTEl 15 162 GRRPRASTIE 20 THtEH o SRR Ban SREUHEIhake
the devi C%iﬁg&ﬁ%&itioﬁ,nﬂigt 180 $h Pefipd RO vikve DF 8 Saftfly EIiBIdSitR aClifcuag istegravery.
The shield opening 1035 further renoves a |arge adhesive surface near

needl es 1(mokle sprug held imp retraetask pasiviopr anslsiiig. b isragpenspentars wiaw ofshebuckler i ngs
can be subject.to acgeet? gn@othere can be concerns regardi ng spring

sel ect i on B A AHi'? ‘?9 ¥3°%onst r uct pi vot tubes as required. [0348] The
above enbodi nent can be further provided with an inproved | ocking nmechani sm

as the bug@em]cm Ehs.e138 4RB039,r ahaiged fshield 1080 aad ad8s ds ekbwndrdpdeastllyi ons.
The shi el in this case, i a nol de art and instead of having a flexible

- I Su . .
| ock, t he $heroen te deHee.dhe Binged shields 4 &Orfad"w&_ﬁ@mwﬂatar?dle_tsh@}dédygﬁbm&QﬁS
reverse r o rspe 0 e
shield en%%)éall}drcrgér?t ﬂ%‘f ISJIattlrll h%%%%lngln e%@c@g\ég8rM%l%g{c%%B%?r%lg},){na%ﬁgE?g;e’ i%eg is a
per spect i \shieldse\@80fand 1085 afcatleasdibat an hdimsive dohfiigthealeticead terbody secures
the shields 1080 and 1085 in a flat position against the skin. When the device is removed
from the skin, the shields 1080 and 1085 “pop” up as urged by spring elements 1081 and/or

an adhesive surface 1083, respectively, and are locked into place by tabs 1087.

[G3€2] In each of these embodiments, the shields 1080 and 1085 can be a metal part

sufficiently hinged at one point 1089 to secure rotation from the device. The hinged metal
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[0349] As shown in Fig. 128, the button 1050 and not the housing holds the
shield 1055. Wien the button 1050 is pressed, the shield 1055 is rel eased
and rest in substantially as descri bed above. ife is
renmoved 5?@29%&@“@ in surface, the spring (not shown) fréﬁg%?ﬁéggﬁkgld 1055
and the ratchet nmechani sm 1060 at the pivot point, engaging a catch 1061 on

t he devi cg,..bpd oty tes..such that e C chani s 060..hol ds
the shi el SegsS0fth is,nbh o gt 14517 i B Pt PR AREIRRAL RIRAER, 1660
i n great eSpegfiéidlly, tHsadhidiet108@ ehrl bd QotratRd MatingH nanbdrhd teht eints 16835hann
1057, and a_correspondi ng wedge, or catch 1061 is | ocated on the device. Any

g .
partial r3tihRricls sPENgHIBARE fsgsurfags shihedseice ot henarms L8 1 prglgaded agamsh thepso
sufficien r ! ' j t re not
o 1 argo 2ok HsHSnEBENTIACHE. LEFINE bulal FOEADLEY: Bt of K Hes: ORKARLS
Addi t i onalalpointt farthesh ifieve thehigiage §089,9n thé eetrasted (pbitibB oW daahe batien 1682 is
recessi ng the shield 1055 into the device therebgSi addi ng tqo the hejight of

the devi c@ushedstheshieldeHi80sip fieq do Faspte abowt the hipee 88T butdhe skintksepssthe ehigld1 050
i t h 60, : g 1

b ance. baPledeOiFtemoVel BEUE lutdPleyiQONENhe Ik oMEL 8 srlink Aheefl [G¥iCC
sonmewhat m@tone, ominrsonietiiratim Witk aapadhesjvd &883nas provided | with spréng ©083¢ phd cheand

nmust be | oaded in th evice at t i e of assenply, i C | so _requires

i nt er | eavShgds H9%% apg aﬁﬁem)o@é% arefﬂ@%m Ineg) ma%wﬂg 13 Teyrgper (orf] t’?@s‘é’ﬁ? a4 he

rat chet '@ﬁ%t&gﬁ¥hgﬂ&1yet anot her passive safety enbodi nent which conpletely
covers the needles wth material and can be nol ded of high strength parts.

The enbodi nent requires only two additional parts and will lock on full or
partial d¢@B86Bdite sbong emboadimentsfdesgribedabovecare typaqabllyicenstrustadhwitls & abikiyr f ace

is furth f th dle site t i t h of her . embodi s, .h ,
he embodi et Aciiriid Teetpesh ahdes Jine e i Bor AT Sl enake
the devi cgphRRABRO aAS 1083 Hretéaa%@@wsmem@%umk andduft fipretedtidid)2RePvRBZES ON

the skin during delivery and the shield opening renoves a | arge adhesive
surface ndeng tehe lnakdhés longstmvehs Orice lengaged, dwnyprings d@88 mndnly 8fearhalios s,
such springs. ca e,subj,ect. to e and the. sprin st be | oaded during
assenbly isﬂr?‘(?ie gmq'toﬁo%\{hrej?%f:e]td@(@gr gt a?BCQPﬁS&Ei vot point al so
requires very high strength. [0352] Mther inproved safety enbodi nent of the

present i (@864 otk iowa RSS! VA, fanl dikrARCT§iEAl oP thd atie edftpdEnert MRMEHesRNt as
descri bed below. Figs. 131 and 133 are persgectl ve bottom views of a device

i |1 ust r at ishigldat98Hewimg eaturel hinge whichyactstas dheisirigt whe slyeldalP90ns hedid dmthgevi ce

device 11 PRUTY S FREIC 3P, G Bty bidof o o PREF Sk Bk sRBY § 8557 ,°

the use Ofbia‘sé‘dﬂt@mwsiiapef%hSWﬁfinFFigSlAl13Thérbfo@¢l§lbor1%3tivdthﬁ aidefenfovelpaf g and
uses the infusion device 1060 substantially as described above. Wen the
devi ce i s deupdRRISITIEM00Ads aitiviatedntothe shapg sheym enFigods! Bweughnibe aetipnofshi el d

1065 wil | t hi el 5 i toml p re t

adhesi ve fgr ?g‘h?leﬁg‘ﬁé’eés&’f ﬂréé SKi Hgééltljers?‘ggte.g%% g'af](“alké;{) sguéf?%g,&%gicgs I el{']ghTOGS,
i S provi degthvdel at feastrutlemdech thatfdaplockuhé macedgerof tiwshididil 09Gas intraveld. act with
the patient's skin. The flat surface includes an adhesive 1062 di sposed

t hereon s when the. devjce is renmoyved by the .patient fromthe skin,
t he adhesh’@gﬁ%ggftile\nnraedégtelf gnbRdImsyts éFs.cgg?c? ?@me& m&&'ﬂ%&iﬂ;ﬁﬂ PASSI¥R e d

1065 f r_omsfn%ﬁ: piBteLtdredy @lield PEnERYS %ﬁnqpl& heTasmbid ukrh dbiehd RGmPRShGNbE Reed! es
1067 whi ch-0t herw se woul d be exposed upon renoval of the device fromthe

patient. PYhaomextBrdidtuses elsy aivirel the 1¥Fkei maintems holokedrdfiie.o Poweeratie
revents accgidental. injury or exposure to th atient needles. .[0354] .The
ohi el d . 106%BpdmentS inatie ik elamenty, fnd Fegiites 1 Balfice Reive L ORI VWA nd i s
hel d in phagatifiedsheadiesd RN hkORAdIed AN 4R sdrh@visdtitRiotlgH QR Dpehi@B) atd theat i ng

prior to use when the adhesive |iner and needle cap (not shown) "are renoved.
The adhesispengl@®beiaasyptooddfeat énlsome casest Alsoi tielembodingnds apply boads tonthe Iskinbul k

of the botiom suyfagce. of, t.he devi ce 1060, and one on.the bottom surface of
The oni of dt Boaseticiifiingctitiy s rejiss b ¥ erep s dipon fged Tntegrity’
2005/ 018703PCT/ US2004/ 026109

[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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the two patches nove independently and the shield 1065 is now nobile since
the button 1064 has been pushed. In the enbodi nent shown in Figs. 134 and
135, a nunber of guide slots and tabs 1063 in the shield 1065. The shield
1065 i s pwdmas/asrosuntil it becones trapped between the rapUSZDO4(26108] Ot s and
the tabs 1063, and is thereby | ocked into position by the angled tabs on the
shield 1065. [0355) The assenbly of this enbodi nent can be snap fit into the
devi ce fr oasdfb@obitibh avhenTthe deuict A$ rérsovaldsbora rthg skint by tieouspt. daethe amproved S
required to engage.the initial |ock, The pull out enpodinent is yet another

passi ve saPrBtypndmhisid gelediment showmingigglds: fhe pPaRyJeaiuisas thepss Hrs@fiares a
good | ock Wghﬁ;g 1 S i 12 PUBN G « j qrent
requires at egr g\éﬁéol#eeg%gclgéyﬁsd?%#%qﬁﬁg?gg&?rgg@gﬁndl can \tg(g{ (J)Iap?,lqgﬁ t&zyotﬁgxpose
as it requneedkesdl0hiogee Hethekin vwrfaeed 04 hatrendwedt Snahe tehbodmestt skovandh Wy. ch

i ncludes aj | east one non-adhesiv vered |l e at.the.b 0 Thi s SO

results in{‘g’ Iaéf“'&ée By ‘?eCPE&%l?F’éS,lg(gff’dr%?‘r%?%’\t/ia(@? %‘#i@d%&%%aeﬁn t he
backsi de. Yo Qontddf fielKirPiface qu4,6}§e ﬂeédlé&gﬂ(rg_l R SEh SUERAVI SROINAE REis UPON
removal . [0356] Another 1 nproved satety enbodi ment of the present 1nvention

i s a passil@2tiss®pped. sPpomgompletiarc tndrensesl efithedeves foimothd skiml somfacdi )4, 135

is a perspectiv i ew . of an odi nent of. a safety shield feat, f.an

| nf s on 06 tiageh 3pofh et AfOBERVRY sarng (4 seedleSerufug apB o P &at il of
the saf et yi,gRERLY (R 3hWS). I ThebelR-sEa RN ! 1100.caB Ao eSotalcd/ablofit Asecond
perspective view of the safety shield feature in a final retracted position.
[ 0357] Theaxasrbldi todurther shieldtbe necdiescll10hdfier usat er nal torsi on spring 1070
which rests on a peg 1074 on the manifold 1076. Two springs could be used if

necessary. he tton 1075 i.s ed, .the nif,ol.d 1076 i.s rel.eased and
the spri mAGHFTI A foled abale, 3¢ BesisinfiFiE or R o BB 98y e (88 S REOTRRF T o1
1076 to pugdidtguaeh, ch Q¢ PrekeHf& siava el the patehfiall ®0red@sd tHeORurBertdTesterile
appropriate velocity. Wen the device is exhausted and it is renoved from

t he skin, bamersfandsonplifiesghe manufewis of therdsyicet Teuspraniembodimeny Ghahinciudes s

desi gned hayi.n tra r.+trave cont inues, f,0r. ang the sprin 0
o oot "R, S ieRafRY S0k RS o SRR BEH FTLMO VAT oRRMIeisR G R hiiE a1
retract i onfapitigatdsOthéseOaiviaiagé Mhisodrhbobidhiént fuithdr pravidbethenbiatioh @f e keetifey's

retracting the needles (not shown). In an alternate version of th

e
enbodi nment 1 1G1Hatohaiskisl Id 040q embsd thenb wad then atlows the arediasd 101 iteyfevey rotatglis

| ; : _ . 072 A whi . _ .

than & he r S aRdspagHeh b GIVibO 8 bt REA ey s b oS BB

mani f ol d 1€hptalides bhith@sihfie (gggnhé aketl1ds0110 1 tabdIGaveting A68 icAg bé BRplsed kidser af 0358]
S

The nmoving end of spring 1 houl d have sufficient cl|learance to nake the
180 rot at | diPAHiNE O 87 ACH Ve SHEWKsystent Additienally) theymaehanisem hasihsf petprtiadde i ng

passes from.t ' & oAl . ; e
ot act ed. PRRRE sy EnlE dar REmbR ik b AR RSty BB B G
di sabl es t fiemdhy drug resth@iciohbehesdlis 12050 requires no additional parts.

[0359] As with the enbodi nents descri bed above, this is a passive safety

nmechani sm j ich the manifold |s the trigger and ng additiqnal, parts are
ol ?
requi r ed. kg’ iAPP%‘ﬁéPmPBﬁhE%ta}r%l’%%ﬁmeisé%ﬂfﬁleﬁlll?@l%‘k o HEsrAgniupPBdEYiSh, and
the needl e o@fd@?rgﬂgﬁé %l@ﬂéﬂ%b%@@l@m%ﬁ& §;f>rtl u '%’emUO‘Jil'. l%‘s ﬁd?gd[ BH)IVE, dﬁ‘ﬁyﬁ an
odi nent do a €es.

designs, this e S not affect a Sive presence nee
However, cinfisicndsyidesusesapuanradof needles toddgbivessubbetaneyus injedtmns HEhess are fited t o

t he novi ng, ar m of ring .1070. Al.so, as th nost conpressed ri.n
mechani snsgt,’y St %‘5;#) ?ﬂ\'ﬁ‘% ‘B?n&ﬁ@agﬂﬁjaé?le %%Wé?ﬁ?ss%ggtﬂ‘?ﬁ?‘?t%;% %@gwﬁrcer ns
regardi ng gRéd @ iﬁhﬁﬁiﬂshékntik@fﬂglaﬁélri@@s Hés‘ﬂiabie%mn[&ﬁ@@]ﬂ_ SF BRI ddviber R¥RGnsaf ety

embodi ments of the present invention include passive hinged shield design
enbodi ment patigst idebinld Beddyvetxposed-nepdles 38 some dashwnsiperddr e privent refedigrstick

enmbodi nent. of. a safety, shield featur f ,an. infusion device.,n a .

Sor orar iirief chifhg Yo han e §46° o8%ne o3y 3o S drfitadsd of aered in
shiel d feafodicewhy) tBé nsiiesdavieasily Main DaOORREideARE hoWing 6f Ble db¢e iwhef they
perspective view of a safety shield with a circular integral buckle spring
hel d i n a wal haderger pos¢ ta breat.alndthiyy gmbadiments an yar sppwwvided, vomprissd othe

buckl e s P i dhdatiC vddin Qv%éhvgz}neb% lggdseldtblyon%ans of a cam and made to function as the spring
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[0361] In Figs. 138 and 139, a hinged shield 1080 and 1085 is shown,
respectively. When on the device, the hinged shields 1080 and 1085 are flat.
The shields 1080 and 1085 are | ocked flat until the button 1082 and 1086 is
pushed, rwuees98e3y, in which case, the shields 1080 arRCTIOBB04A2e10Pe| eased
but an adhesive holding the device to the body secures the shields 1080 and
1085 in a flat position against the skin. Wien the device is renoved from

t he skin, fohéirigpithd ecdid8bigantid3l 08sughpis illuptraie an regrdupdispers foi aggomiptisteng s
1081 and/ of. an,adhesi.ve surface 1083, respectively, and are |ocked into

pl ace by ﬁhﬁ§m¥d§ .3P8§§i¥den 8- of these enbodi ments, the shields 1080
and 1085 can be a netal part sufficiently hinged at one point 1089 to secure

rotation flo@®89]hAs dR¥WEEn Fife 13 rtﬁﬂﬂE_HHMJ a cebHskétichaBiews isd?ﬂoVﬁ!l@dQ)}f th@r i ng
el ements 1081 to an extended and | ocked position. Specifically, the shield
1080 can bievisenealuding B damyamymachanisber Thefmechanisay ingludesn arpt 1 Wpihavinget as

springs agal nst sur, e of ..the deyice. The,.ar 1081.ar.e | oaded agai nst
the bott onrrbats FPuRrIhEE Bebnabs T Heap P o RaTs sorete S S SRt (he
springs, typ4cafteyarat fudthePindludesatpadient deedie thitfifold N9 408 Aistdl en h@hicRtig act ed
position. When the button 1082 is pushed, the shield 1080 is free to rotate

about t he Teleagpblyliodd irbplace hie adrigger keashanismhd 18k Thelcamp ppeningdhl4 srasowdedf t he

conbi nat | S0 e TG e A g ot ios 18 ik A fpPGide ilfvee o

shi el ds 108, Ansf viiSb aeUleprtcd mddebibks i grehtof detil BEIGBWW t h a nunmber of tabs
1087 at the front of the device. [0363] The spring enbodi nents descri bed
above are tﬁgi cally constructed with an ability tq resist a defeati ng{hl oad,

W 1Ly .
since eacHOSAPlbl & firsingr x3dy Posiian shoywp dn Frgydiddi teaarmy 11k04s a8 gest agd tego
and 1085 I i | @, 3 i ith a
ong tor m 1A anyrady TabiVutls By Bt B SnSTERIcaRY (B BLERblfihnd HEB:
are al so savhfipariadon of the poddhicarin talsecdndngresphing oelfddeposgapewriin Figs 144qghe r ed.
[0364] As shown in 140, an alter natﬁ ver si.on of the _above enbodi rent

Fig.. 14 [
[ nol udes URN4NRY ShowD) IR A6H fagedabdnthe wsetianAmayes sireembetld24 b0 hRaieghpAsiie The
hield 1000 i g e O _ '
1001, cnoanenpradad it Mool (PER AdERy RS, Bl b pifi 2Bk afn R itk
141. Ther eftationatymd isidtivenaihtoondedfledted poxition bpthetrhevetiesnt ofthetchm cppringd 114090 i s

activated into the shape shown in Fig. 141 through the action of a natural
hi nge, cov@roph@etsﬁéoﬂ%'écﬁ”i%w‘(rn]dtlzs I$H%ﬁ)tﬁe riRd ll?yﬁ@égé‘l‘g&eﬁélii%%eé@ﬂbéﬁtﬁcgﬁrt her

i ncl ude atgl : G r@ar tnkk%n Fal.d 90 as
it travel st.o tﬁﬁgggﬁ%ﬁg&)ﬁﬁﬁgggﬁ gﬁf@?é@n@égpﬁr}gnﬁg %@ggﬁhﬁfe’){i a o;élte;f E{r"o‘\’/“?rge
anot her endpeninigyl Ipd st \fellowempl1@. pllecsrmgfietymahinethis mahhertbyi the siserpdtehd o
assenbl e and activaie with a snap of the button. The features al so ensure
the devi ceMaPhiss W wa\ﬂ%a)eﬁfiwwovmmvelpﬁ qdrféseér;@w? tnating e sy ex

el ementss, &H@rée?%é&c?ﬁ Pk d@fﬁiﬂ{?% (R0 $tafe ettt géquﬁS ahd g]a?a{ 122 are
stiffness. AcceSs to t%e needl es stil1 exists sorrewﬁ t through an openi ng,
and t he spangagpdead rémlyaadiye by tidafserdhoitly tedore usases. Al so, the enbodi nents
apply loads to the skin at the needles during delivery and relies to a great

dear oe DIHNIOR | IAFE H b L B e S8
now moved the trigger 1118 far enough forward to unload the spring (i.e., release the amm
1110}, driving the needles 1116 into the skin surface 1117. The latch 1122 has also now
triggered via an opening provided in the member 1124, allowing the arm 1110 and member
1124 to both rest upon the skin surface 1117. The moment coupling of the follower 1112,
cam opening 1114, and residual spring in the arm 1110 apply light pressure to the skin

surface 1117.

[0372] In a fourth, or safe position shown in Fig. 146, the device has been removed from
the skin surface 1117 and the member 1124 has rotated due to the coupling of follower

1112 and cam opening 1114, This allows the arm 1110 to relax again to its original state,
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of rotating the needl es either back out of the user or allow ng the needles
to "over rotate" to WD 20051018703PCT11182004/ 026109 a safe position when
the device is renoved fromthe skin by the user. In the inproved rotational

shi el d emyodiossgn7)shown in Fig. 142, the primary featur egraud2be@/ asmo of
rotation to"“enbed the needl es 1101, and the use of the sane or simlar
rotation "path" to renpbve the needles 1101 once the skin surface 1104 is

renoved. |with fie AeeaRdi MEOt regBaed intd the gouslxélg’z Taentigd eboveesibeasRfilitdnNBe ar m
1100 is rotated about a first axis 1102. t he needl es 1101 contact the

ski n sur f gHigposadwithinga inBsingevice fmaﬁdélt@éaltléié of Agamfigllaverassign in pse with s
1102 is stp e‘&?% Q{Br avgfﬂgb 4{ %aﬁ‘ﬂlusﬁﬁggl’grgeﬂmsﬁ@%%?e\m S%Je{id%ﬁ‘rﬁéelﬁbe?‘% n

surf ace 112}) € axl s unes, carr

needl e- seaused roload thelshPitighasdd tb rbud thdpatitay hesdlesrinto Hd @ pf th‘éhﬁnent as well
needl e-securing arm 1100 can al so be rotated about a second axis 1106 to
further sHSETSUE thetdPeircontentiit er use. [0367] As noted above, one
desirabl e feature of an infusion device is that of a continuous fluid path,

whi ch i s r§;§iec cglﬁg,p:F g Ihlgztz Elﬁxgtrﬁgén Eﬁ?téxﬁigo&ﬂeéteﬁﬁﬁﬁ%t D Ewidt ’U%e{hrééﬁed

sterile b s an acture o evi ce.” Thus, an
enmbodi r‘rentmélhbér 1126 lteitted sprhg(s) NP6t within eleddevicel TTht sprihgs 1126 ars s¢carealdyna 1104

via the needl e-securin m 110Q f aci é)l tates th? dvant ages.. Thi.s
enbodi mentPIR §F Phten }%ﬁ%@vhméelﬁw LIOEGS Glement | ek druarts ersinegin Ab3kki n
1104 to enheds § :i;kloﬂqgldﬁlﬂeé]erﬂéx{tom9t he é’&?@cﬁldﬁ%nm ah@ sugﬁﬁhleﬁt%gb@qrdt 0 a

saf e positi one evice I's renove romthe user
over - r ot atdooresmmdirigatoi the slodrwithie ebinregt & 12t Fotciveg theguih €431 Wodmnavaed furthee! i ng

and can be_enpl oyed. ei t her as passi v r an_active safety system

Addi t i onalfojee oS AV SHIEHEEAPTY AN 1R iR eﬁaieeﬁﬂtly 33§ Gopnygr Egéheétrpomqnéot}ot
conpr om Si t lrrggw C I { t he
drug reseré\}%}léﬂﬁga?hfg&%g?m 223 11 1?1%[%1?68 hAénsg%é e%eglja o%ﬂ%%ﬁgfﬁaé%g‘?sl ve

saf ety neckgniterasfearbly 1 b33 farcestha assemblieMi38appracdii des for the unl oadi ng of
the activation spri ng upon renoval. As noted above, such an infusion device

uses an ar needl.es to deli.ver subcut aneous, |n ti.ons. These a fired
by means dORT4 AT RECHABEY S RPAAYS R YU ES PR AL COEh JNG BB 1 ot o
the skin | g¥Rfs off 5166 f&x{&ﬁohz{lfa&la'c% bBaged MKLVerkl gﬁfmaﬁans' A 19684 h&BA SvdiRoN

renoval of "the device fromthe patient to shiel he now exposed needlés in
sone f ashiwith irespestdersafaty pyserasnthaiead tpwiallg khienjaptioes 1ddndmg rstidrsieg ubnt

handl i ng. he dr.i ving sgr.i can be. unl coaded or alt d in sqme t he
needl s cafedls g heseiits: Hithei6r nedieido FRUSE e INeeones NATFOY hey
will no | Q'ﬂgae&/a)gﬁr%?pﬁv&m B8ddlestitk ﬁxﬂhﬁese”,@%}di?&néf ﬁﬁvé‘rsﬁ‘fetysm%}ﬁﬁisﬁﬁqmve
conpri sed of a bendabl e beam whi can be | oaded by means "of a cam and made

t o functi obeensieschibed pr detajl ab@ezmﬁﬁmbamaWd 43829 tabcha640 embodinidnts ofgh¢ he
needl es. Fi qbodlnent for acconplishing

Figs. 143 throu 46 i1l ustr

Chis. ¢ ak BEERER! EVER g ¢ e dercoipar Hpgemer octa 62
[0375] An improved flip-shield safety mechanism embodiment of the present invention
is shown in Figs. 148 and 149. The function of the device is substantially the same as
above except when the device is removed, the user flips a shield 1130 down and locks the

shield 1130 in place to prevent the needles 1135 from being accessed.

[0376] As shown in Figs. 148 and 149, the shield 1130 is a substantially flat piece of
either plastic or metal, which is held in place by a press using a detent 1137 at the edge of
the device. When the device is on a skin surface during use, the shield 1130 is essentially
flat. After removal, the user grasps an extended tab of the detent 1137 on the shield 1130
and flips the shield 1130 about hinge 1139 to “crush and cover” the needles 1135. A lock

(not shown) can also be provided such that the shield 1130 is irremovably secured with the

81



[0369] As shown in Figs. 143 through 146, a cross-sectional view is provided
of the device including the cam arm nechani sm The nechani smincludes an arm
1110 having at | east one follower 1112 extending fromthe armand slidably
coupl ed ngﬁO%\S/Qilﬁ?Pﬁopeni ng 1114. The arm further incl uddSTHBUYRHO? needl e
mani fold 1116 at a distal end, which is releasably held in place by a
trigger nmechanism 1118. The cam opening 1114 is provided within a slidable

menber 1124evicereh deedradier upas Wheatthe skieldnb301 &0ckRb o PlReRt bk e resdles

use, all o I %qﬁ)‘l]' J i eater detail below [0370]
In a fi rstfjl"’\g?“"’?@%ﬁ{}g‘ﬁ Sit %ﬁgg g%&fg&&gé&ﬁ&ﬁ (,:l&tahe arm 1110 is at rest and
the assenbly is ready for activation by the user. This is typically the
assenbl ed ¥ ZhTheassembhf ofthisani bodindnt chre ingholducinap Ifih overstbe pivdt, and psgss i ng

cocked posjition shown in. Fig, 144, the button (not sho is gctivated by
the user H‘n%%én‘%g\ep%ﬂm?thfﬁl%ﬁ liep‘?‘ﬂ‘?e"eﬁ 5?1’53.' ‘%E’a{’\‘lfgg Bﬁ% had i 4" moved
to the ri %l&c@!n@ofx%&%foﬁ@ﬂ' bEthe! et whildGhe tE8 ATHE Wberi8MRidAbIS] 8k onary

and is driven into a deflected position by the novenent of the cam opening
1114 aboutadhbhsivetat dlsnbe gispasetl ontop dfithe shisldLiS0t tfachian adiROsafetyl mtechayipar 1118

are both attach to t.he button, each shift, placing the arm 1110 int.o this
bent st at oS B HEHY bHRER S Hafie stap e ceseraily FRUPE oY pratls sntReoifife ng ©s
armed in tfbgst ?&@&ionDYHbt%@véi,sﬁ{é_rﬁ&chﬁﬁ'@mt iRt 04, WAiEh retired ab@Rtrd DSeragipant age
over a pre-loaded assenbly of elimnating the stresses and creep associ at ed

wi th a | oadilsd, afhesimg onithe shheld 1dB88tcan cause the depjes tolflgs, andderushting therRedles e

d dy to.fire.b hor t | f 03711, 1 hird,
oo B e SRR S, pR RN a8 AL a8 el "
nmoved the {fokdtidd@nd aldi8 idcdmpewsks.f orward to unload the spring (i.e.,

release the arm1 i 0), driving the needles 1116 into the skin surface 1117.
The latch 1122 has al so now triggered via an opening provided in the nenber

1124, al | ol@3%Bk Ae neted abovs, thedimprayement ;empodiners w? safsty meshanismes e3q he

f 1117, t i f | 2 ‘ 14,
and oot duBpvighd i TOEEer 6F YR, Bliditf 4 RlouRiity Tikearhifl BREM RRAACT, .
1117. [ 0372)vet typa dafuty,tdhd Drotatiie ngsaldd hiagifoRhgpe shfetyi Bothl dassivehmddevivee has

been renoved fromthe skin surface 1117 and the nmenber. 1124 has rotated due
to the couprehagiser e dessyibed imdefail Abpviea Ao wpehi ssyerah mechanksms gan) bosproyided ar m
1110 to re LRt | Onl gi t af , ]#%gg 6109
with the n%szeéﬁhggﬂf{%fé)?rp Ig%s?\’aeéfﬁ‘ e%ll nr(giaﬁlé@ﬁ%ag%ﬁ%é&@%@%%%@ﬁﬁ% ovegéryég ani sm
can be di sthepedemiihiventiorareidebdribiedrin geeviee detaibbeloddi ti onal use of a

canifoll ower action in use with a device is showm in Fig. 147, which

illustrates . an exanple wherein a threaded nepber is used, tqQ | oad the springs
used to cal@3 MY Paticsd rfRelieePHito R oEMbRHimeRts ﬂ&ﬁ‘ir@ﬁg , daveyepqve

pressuri ze. hhigimhess! kh asCHRt fRHR lift-and-cover embodiments can also be provided as

active systems that the user employs, but which are inexpensive to manufacture and are

very robust in use. For example, in the needle lift-and-cover embodiments the force needed
to embed the needles by the drive spring is potentially high. Hence, overcoming these
forces by the user in an ordinary active safety system may likewise be high and the
potential for incomplete shielding of the needles is a possibility. However, several of the
lit and cover embodiments described above as passive safety embodiments are
advantageous in that each offers a ramp. Therefore, where applicable as active safety
mechanisms, lift and cover embodiments can each offer a ramp to gain a mechanical
advantage over the drive spring to lift the needles out, and also includes the potential to
dislodge the drive spring completely which greatly eases the forces required by the user to

shield the device. A final advantage in both the active and passive mechanisms is that these
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[0373] Specifically, Fig. 147 illustrates an enbodi nent having a tw st, or

t hreaded nenber 1125 to |load spring(s) 1126 within the device. The springs
1126 are a pin or button 1127 and when rel ea | enent
1129 for\/\‘zrsg%ﬁg@gl na pin 1131 riding in a slot wthi %%g Sfrzr'gﬁtﬁ’%??@ is
forced downward and subsequently upward, corresponding to the slot W|th| n

el ement 1 ' y%_rileﬁg- ERRT A sd HEHBP LAY RoucRrat i Ghd

reser voi rj‘%%celﬁée)é%} gﬁgﬁstg% Soggwnvvaregs Furt m)verree%r t?”%% ggnr’re%t
1129 f or cesrupiure, hﬁd&ﬂheuq:fmnde)qmdswa\iotmamxfmtm‘eammplefto(use spd retgpstihdBe.i n cont act
with the assenbly 1133, forces the assenbly 1133 upward. [0374] As noted

above, e saf e t .desirable, howeve active safety

Syot ons. alOAHACTy Bioltel iRgPV e Fbed GERhiFh a0 BF MOV REPAACINE Lo as
not ed abovg, ?a@hlt/é hESRARM, {0 néaﬁetaenémgtsﬂafe& trh@dhen@ﬁ]ecw%%bme& hire enis
options, including retracting the needles into the device, ‘shielding the

needl es t(ﬁmlmmglta(@otaslmwréndledmsmao;ﬁnngart feludeeal plate ithaa hale mh\ahwbrth&/ent S
need| esti ck uri es

oscr | bed Hegugh ot esied QyBUERSipiist 207 OEYe oA By ha FAT S SRR Nt

of the preaagiter,ithY g[hfté €4h Be ﬁlOQ@(WSI%Stﬁﬁt' Bedd é‘oﬂﬂféﬂ{cﬂfé irfiglelite BRI exdrO2 7 9]
An inproved flip ield safety nechani sm enbodi ment of the present invention

is shown |Sh6ﬁlug§load.48 tmmeryzselalleaeger ngedles @nd bend themdsidewaysi whdegisthesamea | y

t he sane as above. €% t when the device is renoved, the user flips a shield
1130 down HH%IC?VOCE% lffﬁ'g shield 1130 in place to prevent the needles 1135
from bei ng accessed. [0376] As shown in Figs. 148 and 149, the shield 1130

is a substf@3sH Hywklé! cdet anet B takérd foedvold Bediin B¢ nddaledland Whaiyiy degrdeebfl i n
place by a press using a detent 1137 at the ed?e of the device. Wen the
devi ce is forcesan bp reasuyied 4¢ bend the Aecdleseas thpy shawldbebent yery dosedts dhg m@Hnlnyg f | at .

After renp

shield 113%)%%‘&%%}%?{ Flgﬂf%%%gbou ?ﬂ%@e&q%dfeoﬁ Bglrd %%ES 4 cover

t he needl estild 3. paéslbmlkechmﬁms hadvincledena alrfple bengle Pi¢cdesbsatibly ‘ivhﬁta idve
shield 1130 is irrenovably secured with the WD 2005/018703PCT/ US2004/ 026109
devi ce wheofleosed after use. Wien the shield 1130 is | ocked in pl ace, both
t he needl es 1135 and needl e opening are conpletely covered and | ocked.

[0377] Thga}f&g@gﬂ# {Pimétﬂrsi %Fﬁ%‘églsa ot 1&1@&' h%ax?ﬂ@ Jledoé/se&thtepgn

pi vot, Into an’1ni |on 'S can done very early
i n manuf acdctive or passivetnechanibmi 8 bi-staple deaf spring oieclidnésnd odrt benpmfwdeb,ehaimg ge

while the rest of th evi ce i s.assenbl ed.. An hesi ve. can. al sqQ .be, di sposed
on top of YRe pFing wﬁﬁ %sﬂbq?rlwnédeir% thep i} n%wélﬁgseﬁhprsa B%wea%eig by a

singl e parfiqAnf nhids, Qbﬁkéﬁ’éﬁhe il '&cé?@d’ﬂmﬁﬁw@ulh%r? ILG? dRBdidy it ng

robust protection. However anismis active, requires an extra
user st ep.biAitabdg spmﬂgesthe/elscrnwbinld atly eleeld ldaﬁemamectaasmbﬂdﬂeesdmﬂceet}km tht¢ oat ,

d hi t, 35 bl e t Addi. t |1 t t
T190 et BRa B RS Siher SehE St Bogl prPTRP hia taoai SRt Ly R Ohe.
| ocks. [ 03(?6%1%’%5%”%%93@&3({}{@ usérh\@oﬁlmn@yﬁgamo RO HES sraan $8HeBaHd the

nmechani snms can be provid In a nunber of versions, including a nmouse-trap
type saf etcyevmwmléaﬂreerabiﬁlt:nenddhsover type safety, and a rotati ng needl e
mani fol d type safety. Both passive and active rrechani sns are described in

or passi vaUSBIIIEHT Br e {1roar SR0us GRORTFETD HBEHI S i ERBBE 2R BB  he

present i naaMeippdvidéEariieuppoieRicor dhegarnﬂ%h@ ofBtedidd slﬂghﬂ’y\/from the other. When a
moment is applied to the compressed end, the plastic will snap through to the more stable
configuration. When the moment is released, the plastic component flips back. Such bi-
stable springs can be provided as active or passive mechanisms, and can be constructed as

a siimiple single piece assembly having a low profile and providing high velocities.

[0384] Most of the previous design embodiments can be made into an active version,

which could simplify them in that the need to sense the skin with a trigger would be
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[0379] In regard to the passive safety enbodi nents descri bed above, several
enbodi nents, such as the needle |ift-and-cover enbodi nents can al so be
provided‘aﬁza&hhg zSystems that the user enploys, but “Qk%hFﬁ&ﬁmhﬂﬁ pensi ve
to manufacture and are very robust in use. For exanple, In e needl e
l'ift-and-cover enbodi nents the force needed to enbed the needles by the
drive spry I t al. I e 1 e user
in an or &rigel bRk BBy of s WeplobBlror 5] 2 BBE ThHERG: Wb BN OO, 3
for i ncorpheeps is hihidhdietrgctivh it Becormpiidheisvia 8 dregrddsielftdm the. uskiowey buttors@ver al
of the Iift and cover enbodi nents describeg¥$boéﬁ as passive safety

enbodi meRthEr 848 campPRREgubiGh then menes theapnipld with n ipiermedig spanrg PeOthgher e
appl i cabl.g a5 A¢tive safety nechanisnms, Iift and cover enbodi ments can each
offer a rang-?o'gain a nechani cal advantage over the drive spring to lift

t he needl es out, and also includes the potential to dislodge the drive
spring c{@d886] dhyadditiah tgr that iypreask safee dnrodasents qdeascrisbdbypbévee fustber t o

shield the device. fj.nal advantage in both the.active and p ive

mechani s FEPTOYCfR e‘éﬁ‘%i‘.‘é‘en‘é é’g GE‘E)PEB%E‘&&“Y%PN ‘PQPQC &851089&5‘11&“‘@?‘1_3 PHe&Nsver se
barri er Wﬂbe‘&ed i1l RefHnfms ImpRFed Pk agideUnbiaRismRN9nd MAPRNEE GndBEYDRNSI Ve
to manufacture, sinple to use, and robist in use. [0380] In another I nproved

saf ety embbchtoran¢chahismb. can be provi ded as either an active or passive
mechani sm a needl e bendi ng safety nechani sm can be provided. In this

nbodi t, sh th [ i.nclud te with a hale i
o ch ¢ nEORBERIASRSRS Bateane FRAGU T oG, PAY aa® SnaeBbl hiefy bR e,

ei ther i Reledied®yl ¥i®: 6F NS Paknt"MERAR! mahifsid KpAhSs ARPoRA WRKRdtheUakisidaat the
edge of the holé in the plate would exert a shearing | oad on the ve%é smal |

gauge neddvies Andxpmphiry devivesis showy and describedain relation avith Figss37c 3% end 3% t hem
[ 0381] ver are t be taken t id eaki t he needl es and wvarying
eqr ebs SNeGFE SR imiFiR, soniet Bh Fiks' Bendt et 28 e e BAE BelosiPirche bent
very cl ogridg JfIFegsPSIhrdGhAG6 deskfitiddan phRle de&ilbRlow.| i ttl e moment arm  This
enbodi nent can be provided as either an active or passive nechanism and

include a_sinple single piece assenbly with a low profile. [0382] In still

anot her i[%&%éﬂ Kag. e5p @rﬁm&i hadn sevgial cmpseyedpmapifeldi speng ssmbodiments ai¢ acti ve
. .  otabl _ . : ded,

R R e e e R

usi ng ei miifoR §pring fk abewaf m‘Egswocmlr 15EtiRdw tiee Bprafpeth 8)6dded) 6aflekd
created that would work in either direction. Wth a bi-stable spring, the
user woulPgsiam\and&égl 158 shorss thesaring i arelagsed, perglaxedpositionhdiie spiang Eid8p" t o
t he ot her I a OV ' loOC] ' l.y when
t he devi éréa'\il%g a:{ﬁ%itus deggéqrﬂegﬂijgééew\?\%%%?o%ﬁg %:la(%az,}l? gaéé;)?gfgp {Bﬁg}@gﬁg Sl |

force andubstmtidiy ate Wigle vhegrélaxdd dsRBowe ardFigs 152.088i2h it a lysled positibigra
version of this enbodinment, a.thin plastic conpaonent (not shown) can be

provi ded fEstdneshsp d A #&4 ssAursA avitinyamprg 1d dhprovadsd bystpe gerong menahar tthdS. ofther .

Wen a . . _ . )
{hr ough TEeRenndRRler Sirder sT2 EUIBHAREER B, Fofelt E0E 6 Mpape SO 1
pl astic don@ondthin fHei devideatokreledsec thebfirst aleinbes pt4Gonceie de 1344 \and afplys
active or passive nechanisns, and can _be constructed as a sirnple single

pi ece as®PERBITG Viasubgtantially fusyedre ?‘%e"éﬁ@if%rovi ding high velocities. [0384]
Most of the previous design enbodi nents can be made into an active version,

mhfg g g'{’d)ﬂss'] TR bpératidh) 8RR 10addd Prink 140 RGskiBnSE R e liRaritdid 1 V81t Witi@ntar | 99€T
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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obvi ated by the application of a deploynent force by the user. There are
al so a nyriad of concepts in which retraction is acconplished via a direct
force fr t on a button or other such conponent, i noves
the mani fo dﬁ@%ﬁﬁﬁ%o i ntermedi ate spring or other conpo%gﬁ?kﬁPﬁggﬁ?gln
addition to the inproved safety enbodi nents described above, further

| mpr Ovem%ti%@@woga@ﬁ&énwr 14 € i e RIGA! OrRY5aEASRN, the ShB4elR i L IPERU R cgﬁlgbtf ol d
springs, inproved fill nmechanisns, 1nproved packagli ng nechani sns, an

i nproved eara-1d#6 db the senchcmembemElci8airivesithe thaB®d 1145l . nhieedrcalao eentadthagea

tient ifald is typically urged f d, wh d
or o pat | 6 R SPHER 19 BrblEEPRIRS HrEpodet i hich PO of KECRF U b e, an

exenpl ary geubitRit the é?%br%ﬂhéé‘p%ﬁ{ ' 1hg_d. iSHclg @drﬁ‘%dé Bttt EisuFdsGtopes fandBlgand

39. However, The manitold springs igs. 37, and 39 can further 1nclude

t he i npr oviadels pitilhgthenembodisments5e thé imprpved Seinifoldsspringeade shovgr sakigs. 1St ai |
bel ow. [0387] | igs. 150 thro 15 several inproved manifold spring
enbodi mn?‘é’oéglbp%{gﬁﬂerﬁ%ﬁm@ ‘.‘“L%%@@S,as g%sfng?‘fgabf’gﬁ', perspective views of a

first embodiment of an inproved manifold spring are shown. Figs. 150 and 151
show the J088 IhrFig.  9RARE seqfink | #X9U4PBE 'P‘iT%iOIrSO BNeplatd with4 sibewatidiie
spring in a released, or relaxed position. e spring 1140 includes afirst
and secondargelj mewher hihbextending framda buden cngagemdnt mepbed UHA?. aAs dhssbatini al | y

acute angl e when rel axe hown ,in.Fig. .152. . Wien in | oade ositjion, a
Frrst momsapes s FeRBEC AR MR hte? 11 Bt d B e it e SERIRL
nmenber 114351 AotvairdSsubRehtRAR0iCadsafibdeiByRe. Wikewise i Fayi t3d tensdcifing iafcst
menber 1148 to engage a push button within the device to rel ease the first

menber 114344 obkig. HeOas aeplaced witll ap PpR3gepieat between imembesy bkt lagrd h143yandur ved

el enent 1 1 i t he i 40 | Jok i

above a maAtpdFTEs pe{lp PR ShErRly B IR 3PN Pad hiudsS R SRR o
needl e marhdagl tb préveht asdiddntalseledres.mani fol d 520 in Fig. 34. Werein Fig. 34,
a spring 581 is provided to apply a force to the manifold 520, the spring

1140 can lis B&Ti tioned above the manifold 1140 and provide a force to the
mani f ol d. [PR9B] Ja Figssd 54 dbroveh 16heansimmreypds thrgugh thedpuitony fll mechapisnsang e by
t he engag e, N ik i t he
push' bt ¢ aneeii: RHRAR it Ll 66w RRD TR Ao MR Ububd s HEF
engaged byimptovemeitsyprdsbntad bbdvieon menmber 1159, noving the second menber 1148
away fromthe stationary first nmenber arc 1144, WD

2005/0187(%8P5T/ US20041026109_untijil .t he se;ggl?l menber 1148 i.s rel eased.. Once
rel eased, 1OR@1d¥er dnthoxm ip Rigr £, dHustrgtes actilling @Focess gAqrartial cressdesiionak nber

1148 dri Vegew Ma&y; [ r r <Spring
to mani fo;?vc?ie c%‘rﬁtaact l‘lgés)hgsroé\%ﬁoé‘ésdzgﬁ sg b@g%{l ZirlSg%%%%g?@taﬁgc%ﬁ?ftgf]Zégfg@ils
t hr oughoutopeineg éxpanai kale @153 einsjndedin thé HDsh Buttdn 3, axdiichf altawsefilliag sher es
proper manj f ol vel. Still other enbodi ments_of the, | oved. mani f ol d
spring ar cippIns ﬁ"?‘i‘%%t. € TESSTYOT QRGNS EiR 4c7YEn B8FF weRPRlY PP 2phqpmyn
described @BPOMR. a valve assembly 1156 is assembled within the reservoir opening 1154 after

filling through the button hole 2153. The valve assembly 1156 can be assembled through

the hole 2153, therefore, to use the button 1153 to actuate the valve 1156, the hole 2153

needs to be restricted in some manner. In step 3, a member 1158 is provided to close the
button hole 2153 access, or window, to allow the activation of the valve 1156 as shown in
Fig. 159. Once closed, as shown in Fig. 160, the push button 1153 is ready to be pressed,
thereby activating the valve assembly 1156.

[0392] In an alternative embodiment of the present invention, the valve 1156 can be
inserted through the opening 2153, then rotated to complete step 3. As shown in top views
of the button 1153 in Figs. 161 and 162, the valve 1156 is constructed having a
substantially oval profile, which can be slidably inserted in a similarly shaped hole 2153
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[0389] In Fig. 153, the securing arc 1144 of Fig. 150 is replaced with a

substantially | arger nenber 1147 extending froma button engagenent nenber
1149. As engages the nenber 1149, the nenber s the
spring an p%“gé’é‘.t"ﬁ‘sg& the manifold 1151 forward, substanti%ﬁé}gszrg?/éég@gri bed
above. Likew se in Fig. 155, the securing arc 1144 of Fig. 150 is repl aced

i th t 1141 and 1143 .and | d f
Subst ant | aPPy.agE by JBE PRER 155, ah ayal broflle, id SEuBRALIY BelabBiseiiisal By
prevent acktARAtglshéwh @RERTrods388nal View dIFig. UB3, suvhaHabnkE $n R@dﬂtiérffﬁrtﬁé’ed

"through the button"” fill nmechanismand nethod is shown, which can be used
with any ofesarveir j orensigorthe exptatione pbolbie nealvys HAE plipyovbereralee dlaagertpele

above. [0391 t e ] b Q. 57, a0l rate fillin rocess. A
ot al | ortetbendlelr o 15 OPA  Th aipunt PP BREIETLS, i i, B 28aRe

posi ti one5d] a6 @ith tie Vhlve rESErWhed (HPBIOND 1 15854 mdyvB@|ferwit®3 Tiss ioptibwded
in the push button 1153, which allows filling the device 1150 through t he
reservoi r Ypeinptaeg the sepdeipe theymearbernd d&drproyidediostless the dmgan windewy g15138, a
val ve asse[l I : . t hi h rvoir opening 1154 after
filling th&gﬁﬁﬁééggwﬁﬁP?Zﬁﬁﬁghgqﬂ%g%fhﬁkéuégéﬁggassenbly 1156 can be
assenbl ed through the hole 2153, therefore, to use the button 1153 to

act uat e t hi@398)vstill Wilfer itrpeovenient 2ab3dintatiSare elatedr @Sddvied AllingrangdodBataianner .
In step 3,. a nenber 1158 is_provided to close the button hole 2153 access,

or wi ndow, indigatien. ods shwmin Figat 1 &dntherugh 1672 nd-aftdase dadisaterpan be prpyided 59.
Once cl osed: I.42.,:E] but t Is e

or ssed. ¢ i 3 TS (Bvichdpctifeq bARLHRNNG'S, 0y 16 R 15 pePALY H? bR

al t er nat i vainsinistegédyand toof lebdee dggres evtiat extestmhidyiave bbén admivitetdh6 can be
inserted through the opening 2153, then rotated to conplete step 3. As shown
intop Vieﬁf of. the button 1153 in Figs. 161 and 162, the valve 1156 is
const ruct ffr%f{zli Fysomes ipbusiondevagasyit &y, B0t n9syble|te hayga dranspapeny gessrvoyanheye
inserted i il OpAL The
oval profi ‘gglsgjrdgndsgés :cg%lgg?eﬁgﬂggﬁ)%gtnh%;r g%r%"?{u (?Sﬁ%p‘g'?b ?Q’xc’)ﬂtiei'gtlltetlr %lr%f’%rgﬁsxﬁ%t\gﬁalf n the
Cr oss- sect ¢annat bevusedvwaith liguids die3o chemibaltibtetactone, er iwatg(pk tiansmissiod ates are

reservoir opening, the rotation of the valve 1156 allows the valve flange to
be per pendﬁocm&hta solitioR € a@ﬁm‘?gthe 1 of apquehigationL ipRpP BERt A5 A nen4raNSIBYBh wi t h

t he openi 53, | I a&n%” LS ved

f orwar d. ?ﬁf%ag%tiEﬁagpﬁﬁﬁﬁgﬁgﬁﬁfﬁgfﬁég% or ?ﬁgﬂﬁgﬁgég?f%égiﬁﬁo%. éﬁ to

cl ose the lamitated matecialwizh aBimiauml foo\flekibie @qtiratatrtgrorabatet enatadale formighd gs.
157 through 160. [0393] Still. other hnprovenent enbodi nent s ?re,rel ted to
devi ce fi | TEAREEMSIES- c olftee rMbodigieBb of Jhe PrescRh HRNHON drggsibed dielaws iBelgdes187, an
end- of - dosg 1. Ogh I Vi ] I i i Lbed
Sbove al | ouras 1a6d ndt38 ORI QER ottt roRrahal el BFS HERGIROT

| esser degl¥R2, anthat rigid eanspamnt meateridbeldb4adAi misiienmdicatgrO3064 td rlisinpwish

i nfusi on devi ces E'bt.is. not B%ssibl to haye a transparent reservoir where

the user cRfiveddthe Brginipgryd theend of thedsug adrminidation ko pipyiged. s visible
transpar enf, B¢ Eh%éei&épﬁgtagﬁ&r&&%r \ﬁ'ls&;g;ehfaﬂb'é §fa g Bﬁ o&ﬁ:rﬁﬁ?ﬁ‘i‘tﬁé‘énd of the
interaction, or water/gas transm ssion rates are to hig a solution can
i ncl ude t hmfussm. of a conbi nati on of transparent and non-transparent
materials. The non-transparent materials can be any nunber of materials,

h ' d material with aluni fqr .flexibl ' ts, .
cont od mat ORTBFEAS 5O B 1125 Jhin P Henek BisRh aclil 6 hefrof B ok SO Blaeria®”
i nvention geeihdiedoDElg8\s iM 6oiae with the TRk mehbRPetiNg?, ind isQHmOARtneé 2

flexible, non-transparent material for a nenbrane 1162, and a rigid
t r anspar enfromdherigigd|trangmuent majerial B 64 durdoghe eontantsef the refesvdingdewevendheveen

t he begi nnj nd . of +th rug. adm nistrakdon.i $.ahkso provi Thi s
Visibre | areaRaRe ol SRt vaB% ARl IR 3k Aok R ntb ¢ Tie o1
occurring which e viitde tHrotigle tHenfratsbaént MARHS] 1 A, S AGVeXatipldbOSuchlédo@tifle 165,
a raised relief 1168 constructed of a soft nmaterial on the indicator 1166 is

i n cont act1 MPtisshaven M Bgi Hide Grerthameservog?l 168rigiemptiebaseshomay iadtigs. 1@ and he
rigid tran ent . I 16 ts .of b1
tovever R, Ve ber 3p o8 hefldefa bR cbilics ) Y Gl sl R3RURN 6, 160
in the fl egiebloetheendl aneontdts iMth€ Resebroiti $160. € ThBrdxtertioh e 601 ianhp Alekitile
material 1164. An exanple of such an outline 1169 is shown in Fig. 164. Once
the reservoir 1160 is enptied 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 reseggoir 1160. The distortion 1169 in
the flexible



menbrane 1162 is thereby elimnated, as shown in Fig. 166. The enbodi nent
therefore can be used to provide a direct visualization of the fluid
di spense still other enbodi ments can provide
i ndi cati %ﬁopﬁ‘@r{]?"%umer of ways including timers and p})@?}sjuus%emﬂ?&ﬁg
control s/sensors. [0396] To provide the enbodi nent of the present invention
descri bed e l.exi bl.e rial d royigded agels 1162, At
the begi kgt figg F et SRhielcd o) PoBroNAE 1T THEMBEBLRNF 18 (i
fl exible omibe as&l blpdvileta dited Uadualizdidnfcirte fappdispehsed, hidveevienissiticothé! i ef
1168 is the force applied to the film1162 and the reservoir contents, which
yield to smypdgentscgnasoyideend of dose;ipdicalioenAnyungher of Waye incdyding timersg
appears. f the infusion or injection, the nmenbrane or
film 1162%458{6?1&%%?%@?5/%9%% he hard transparent part 1164 of the reservoir
1160, and the raised relief 1168 is conpressed against the reservoir and the
si gn 1160[@B96paprevide ABO éhbbddimeat ofithetpresent impemtioaddescisbeall aboreli < fikxible
enbodi ment of . the present invention, another feature can_be incorporated
into the ML ihPrRddedyay thee megbyane hi9%y Al dthe Seginpfngn of héheruectian Bis
delivery kfa.g -ehe - N OME ISEMET L gRn ipf Usi o j,ces
i ncl ude a ﬁ%’gg]l%ggl nﬂﬁsg igbt@gg |%r£§tfllon gmﬁmgﬁqﬁ’lé Iqé?z %&%p%n%%%"s@egﬁy e\/\/ni ch
move i n t bpplipdnertht raisedecdlieHn 168 isatheaforeendpplied ko ithef fitm ilN62rand ahe refaevoireed| e
mani fol d then nov away. fromthe patient's skin for retraction,

i

S t .Thj s
f eat ure, eontERoWhiEh; BRIor B BFA degprsr tharsdere Jie defprmagen ol the gelist LKIo8I | of
t he devic n I cli : i i i } ar .
0508 DurTRaRy Afer SGE tiind e Sliipd UF I dhohTTRE ANGHbiAS UEHh 962 R
pati ent' sceidact witli the hatdaramsperentqagd 164 of tie reseevdir tidp embtite rhiged tetisf 1 1H8ay

fromthe skin. It is thig upper .shell which ig. generally visible to the

pati ent, &CW%FA %‘%aleﬁgfwlﬁ@dlc}heﬁ’&ﬁ&@ E‘E d within the infusion
device, is a conmponent conmonly referred to as a needle manifold

subst ant i pb897§3In 4RE HidtRGAnPpPONA- visiRl TRIEbh nibodRsent W ¢hd Pieser? §8¢nAon,

mani fold are one or nore mcro-needles, or very small cannula. This needle
mani f ol d ksothérsfeature capedneaperhtedfintoithe mese infosar demice 40 visualhynmadicetesvhen f or m

a continugus, l.eak-proof, fluid pathway, .The pathway.is pravided to.allow
Che Tl ut o Hemed RSy R EOPPIRT Re SHIeaPPve BhYR U remE com BFyifiee
control deyd§RS ndelleGhaifoldih ddeadhRionBntd Snlapensineh! afN@hieh niove in the

m cro-needles, and into a patient. [0399] At or near the beginning of the
i nfusi on gemaraodirecben df agatesitis\skiny for tiggrtiogn nlheangsdleomanmiédd dlna pvasravayhe
patient's_skin to.deliver .the fl.ui J Lauid,. gas or. vaper,. medi cati.on

P ovi ded” 6 fhe PREEE A forFeechty, Tuis FeiE dn o Bliod SREm 3oE v oo
into targeiRdirthgions shell efthcrRvRR] 881 B Gsedf fof Pﬁwﬁkﬁhg 8ikh ar] dnpréved Yisgalt he
skin so that drug delivery can occur, the needle manifold is urged by

mani fol d #ptéateys in a direction substantially perpendicular to, and towards
the patient's skin surface, and in a direction generally parallel with the
| ong axi s t e he. n i [0t 0N .ay
al 5o bo JAOPIBLPERIM: Bt BRER, BSTeRer tsfis)EROhE ML BT R or
el ement's eHe digpes chseris dveeshelli u@onkmdiuthésd awa it fnskicant Btthislupper shell
incorporated. At or near the term nation of the infusion process, the
cannul a amduck ishepngtal Y vighiet tloethe patien; oppersen usigetthe insign «levisi flercatedn a
di rection 3 SN nrﬁ%in j pefdl & ifold
in the di r“g@lt&?g}ﬁel g%‘foo& %{%Jl%é(’iq% {ars]&)pr ev?rgﬁéé%ngé?l ﬁegﬁéggg]é?ﬁg t ot gn' I gt ance
of need| esubmtantiollyl as desceibed abeve. Pramgrlent] e il edl inte this aeedlb anayfold Atenmieadry

three to six m.limeters (3 Mmto 6 preferred. ign feature however,
is to minfrgBUERAR e@rﬂr(vc';ry spg] S ﬁusmeﬁm%o I we@$ff hfen this
travel oCqyfSresédbir Gh Refiods Mahnerd & erﬁqybérﬁﬂﬁxBﬁ§,1le&H3§roHE%ﬁJi& gmwlag.ol e! S

typically one of the tallest conponents in the infusion device. this
sense, a pathmay isiprovidedan allowpthe fbndlite tlawel fram tthe flgld resewoiratheoligh dreeorar ea

of infusion device placenent. For these reasons .gnd to. acco te the
necessar y TH5Y SB‘h‘f Cf’ﬁé‘ﬁt Icgsy Hrough g‘t" ’Eq‘?gﬁn@é{?l‘?%ﬁnaéﬂi &Biag W & BIB%e to,
or in conhatfleshddintdepatieat.de surface of the upper case while in storage,
prior to use, and before the needle manifold notion causes cannul a insertion

into the skin. Wien the infusion process is started, the needle nmanifold
noves away fromthe inside surface of the upper case during cannul a
insertion, causing a gap or clearance between the upper case and the needl e
mani fol d. When fluid infusion is conplete, the needl e manifold and cannul a
are retracted, thus returning to their tarting position. The enbodi nent of
the present invention includes a feature disposed at the top of the needle
mani fold that can be visible to the patient or user through a feature in the

~ AN aAT




[ 0402] Corresponding with the needle manifold s protruding feature described
above, both in general |ocation and approxi nate size, an opening can be
provi ded ygkystdie top case, or provided as a transpar i r nol ded
Iens-shapg@ﬁ@ev?%e fitted into or through the top case.ﬁﬁﬁy%#gﬂgﬁgﬁng
feature on the needle manifold would slidably fit into or through the top
case openi r I I Lt s C i nsi de
rogi on of (0A29F AR AAE de bliinhilh rine BRAUE O-BACHE W BUERE e Uil .
i ndi cat or ,puicthfes @ad enfesCtha pgti¢ms, skt toaetivershapail, Wqnido gaanvaper pie@icatiad i n
the top case. [0403] As noted above, the protruding feature on the needle

mani f ol d ipgmédéﬁ bwﬂ]ye FegeTVaks | \he mAdicdiongrandie seiestadr 1oshe Aelvedointa Bregied ni ze

visibility,,: : j arsi ed. i.ndi : [hcl ude
Vext . sucteaitlh b e iR ot HRhient 75 plRihelRt QS A GRE ARGl T
case openioogurpithevneekilev. mififdd)is Adgéd bonahnithbld aspeihpelin edvidiveétioansublsauiilly a
two-position indicator is possible by adding at |east one additional part.
Thi s two- pePepdignlar do, ard, sawads the,gplent'srskitsuiface (39 nne dirsetien genralin

quOt at | ONSofehicPuitnl (A IgiPbF Ble diinbdl Yod Altea AR nbda BERHDE AEDYS O d

has travele own and 1 1n the return stroke, a spring integral or attached
to the pi\nody aigp berdesticdras acatatifig meclidnésm, hdiweatrothet protmedirg Wdsdabdrelemekaits | onal
text such as the word "End", "Done", or "Renove' The noving feature with
the indi ci® thlaymar%vagswwg indigaleri %bqﬁmﬁrﬁecaﬁe%ﬁll Be MREAMRAAAd i papthe

pi vt ing. bffitlon!oF thofafdidiFprBERE thE RS ark REMAFARLRO! BY BRidP By ikl Ded.
above allows anbient |ight to pass through the transparent |ens or w ndow in
t he top cdbeneedi¢ ofanifeld mca slirkctom gérerablyoawaydifrog thedskimatod/os by fracesg ftlecat ed
close to or 4¥tlﬂ g,ﬁﬂe concave pocket of the windaw. The reflected light is
then trandi§P{'e Bpnpgiddn i lfq‘fFIB’EIBPPQSH%t%tsrﬂﬁwo%ﬂlof‘gn't hen received by the
user's eyes. Essentially, when the needle nanifold is in the up, or

retract ed_[éﬂ@'d]'% totd Qidtate AR RARNI P ratd18n AT k3P SaNdAEReAPRBNS as a
bright objrect surrounded by a clear lens. The indicator is visible as a

col or t hatappiogirhatelyl thrasotet siasmglimieters (Ghanms wbor @ umial).ngA sprefeared sdesifgnt faatuteop

. [04Q6] When th dl i fold.is gdown, .of in the " | . i t ed"
Dostii o, TOMEVE Butp dBPTGLEF iR e oF 1 M &) Bie 4B fhsiondevn & Sk s BRe he
wi ndow. Ligghirs Parssti difler! fnOlEHAl réfirdirRAR Wi hdefle ﬁhaf fro1a ieng;siamyﬂgn@atﬂ%ms

nothing to reflect fromand scatters inside the infusion device, therefore

t he w ndovaligspeampongaiskn theninfisiongdeyese. thhithis seriseda itelt dikctionas pempsrdicular

invention actual.ly indicates the_.position of the needle ni fold and
cannul . PaTRE YRS i ESrERGT THEERE S R RAETE haLob A SISy 0 or
ful'ly di schesafdddte am hdiessarf Moiion) tHepCRirfabel dfith® nkétle RAhifBRLwilHAE¥E |
ot her net hods of use can be used by thée user to interpret the visible

changes i fotdran cerfaearidy theiinsids surfaceioffthe vhpersatsowhite it gorgge @rioptusgbende ar e

commonl y paekaged for,_conv ence and protection, .Therefgre..in { anot her
i npr overreﬁ’tefoé?‘r‘gg i Cﬁ? nfﬁmféﬂe nboﬁlé’ge??tus‘{%n%ﬁ'tﬂiaoﬁ?ergmba{gtl?a nsgl]“%ys%’g?ﬂ i?}§e
provi ded Vffusion Proce¥ssisRtefet] tha Reedle @iehiT6id hiordd adty tifvas ehediasiae siedeJpehee t 0

be sterilized, transported, decontam nated, and filled with contents, such
as medi ci NPPercags g eannylg insgrtiogasausing Ackap or gledranpebetivieen thenppercapeans

thenmsel vesy ar & i0ha A8 "WaS RaladtrusRitis EGpRACHAH B $n: A addScannula are

retracted, thus returning to their starting position. The embodiment of the present

invention includes a feature disposed at the top of the needle manifold that can be visible to

the patient or user through a feature in the upper case.

[0401] In a first embodiment, the needle manifold can have a cylindrical prismatic or
similar prismatic feature that can protrude from and/or above the top surface of the needle
manifold. This protruding feature can be integrally molded with the needle manifold body,
or it may be a separate part attached to the needle manifold body. The protruding feature is

a highly reflective and/or bright contrasting color to optimize visibility.
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[ 0408] The packagi ng system shown in Figs. 168 through 175 conprises an
array type package or nest 1170, whi ch mai ntai ns a nunber of prefillable
devi ces efined position (i.e., vertical), i t er nal
packagi ng Whl ﬂ"@é‘ﬁ be flexible, like a pl i abl e bag 118% r@é&%%,ﬁgr rigid,
| i ke a box 1180. [0409] After production of any infusion device, including

openi ngs 1RTOA CoREsSfy Wi AONBIe B AR BERIRRL PR BIRLES A0S -
169, or pabdthanh gyneialIlbcamnahdnapprbnmﬁtgsmé,m opEmiap cap daiprevided thigh ltmbpdes a

nunber of ribs 1196, described in greater det a|I bel ow. Then an external
packagi ng, CaSecor afé)"biée %meaamrq@agwmcyp of gBolded Jgnsishapsdgdevicesfifted inte 10t i ng
a conpl et e, i g.

1750 st HEGHRAHE R KA e Dhotrling Rt B0 ot HecBRIndr iy BRIy it 0
integrity agardmgh tieioh easeadpening] amnslidablydi intd heoheuyellfifrketed atbe oprth)e/mdﬂé wth
an i nternal vacuum and bag 1190 can be provided wth or wthout an internal
vacuum Theegiangidhe ansparsal wiklope TorasoomamadaiagipiptRe s dexUigh e indisaton ar

rigid coveyy, 5,};@1 Q_a 9 Wiy ¢ Ut an internal
vacuum Typl%:eiul'?Ct e’ grxct}‘éar%\)h @@ é’g‘f%g c nO\Yﬁrllc m BeYH |({% anot her package
that is added to prevent dust (| ., a dust cover) from comng into contact

wi th t he bf04@3] Bagnotdhebowvepthet propadihggﬁeatgre( ionethe mdedlenemhifdlmﬁ artdghly

ext er nal akaln esterlllz mma., r.adi a eth eOX|de

E- beam or ag‘)ﬂfﬂ’ gﬁﬂﬁ'a‘foé‘tréftkﬂgl qoror 4e PB‘%‘“W@t"ﬁ%@ﬂt}[ &)‘hi@]OtW 'é“e&e‘v/Pces
1175 need §1i§1£‘1{3c31b}e|d€iﬂd1cﬁt'6? cﬁﬁ%l@&eeteﬂfa%ﬁ?‘ghi'%é wofIREQGT] YoReCHMqLpnat ed

to prevent teria fromentering the filling roomwhich’i’s an asept|c
envi r onnenwhichhevisibheinght¢ easpapengodwddowi . e., the dust cover) is renoved
and the box or bag (i.e., 1180 or 1185) of the ext er nal packaging i s opened

t 170 d { 11 L S,.

111 g melhr Ol PHgtiogb ol eRBAireh] e Ve eaShan FIEHG S Pe™ i btse
the fillingddqmosass: ohd&iditiodal gm BEOWEpSSAIb, 8F BRotifE ifYite & iddiRdeithe Shown
in Fig. 171 using the ribs 1195 and 1196 and | arge openings 1198 provided

in the bot almwdcxtea@hof@pelm g, indidiappriarte imfasion,1arovken bhoaedle maalfold;ham ew

f th nd 119

o ouned”thetdled idin 8 ip g rtim SikenR Spate iredal g BRALRE 20 78° BB e v e
a support {fafcatdrecateRipCthe irdieatof tAnfaRE VRiHIE al@ifibhdlaexOsichR thovRd “Ehe’,

devi ce. The rlbs 1195 further can be used to hold the devices 1175 and’ri bs

1196 can béDarEdor Remenesr Thergoning feetre with thgpindidia mafyidlda sligepelotestoethe t he
devi ces 1175d eed h’j be rrgi Etai Eed in an accurate position to have a filling
head of a PYSHS AL 529 CABIOURBWN) align with the devices 1175 as
indicated by the arrows in Fig. 171. Mving the devices upward as shown in

Fig. 171 aj0408] Ghesd,ithd émBodiment ¢fethé grdgélitﬁn@dﬁdbﬁ idegvibed abd vy ARBwsanidié@n t he
devices 1175 careful I y. rEhg412] Currently, ;ztgl ng exists for use with
-

syringes, liglte pessdhropgh é@nmaéerplla@@a wi € tapoifpe Seichvreflgetp frasy the
plate and g@tﬁ}ﬁ?\éem agoxa&ufaé fo?%ed RREK AU Gt u?e' Qe gx‘?e e%&?]cgtt SRS LA R&d of

arigid bo € present 1nven i nclude

pl ate or cithérgected lightsis Iﬂiﬂnytr@lﬁmﬂtddaﬁele&ﬁrthroﬂgh thebsmaaasmamdthkﬂ%ewwey use
of ribs 1195 and 1196 ensures a low front surface, and allows the | am nar
air flow pHhedser's eyestBrsentidin wher thepeedlomarielf ds Whe BRSO TaTatedROSItiopr B e t he

gga' |ty of jfitdaldr Rnd&w 329 IrREki&P aBViOY Affle o5 NiCor: bt lobfifd: Skdunbda B S%iddped

lens. The indicator is visible as a color that distinctly contrasts with the surrounding

surfaces of the top case.

[0406] When the needle manifold is down, or in the “cannula inserted” position, the
protruding indicator feature is some distance away from the window. Light passing through
the window while in this operating mode has nothing to reflect from and scatters inside the
infusion device, therefore the window appears dark. In doing so, this embodiment of the

present invention actually indicates the position of the needle manifold and cannula, rather
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[0413] Ot her benefits associated with the enbodi nent descri bed above

I ncludes the ability to have a flexible bag 1185 instead of the rigid box

1180 as t & external packaging, then allowing a lReodre bag
2005/0 : A : P! 470261

1185 to S?QVI éléﬁglsual i ndi cat or of the package |ntegr¥$§¥ﬂﬁky?ﬁ1s

version, a lost vacuumindicates no integrity. Additionally, a flexible bag

1185 is | ess expensi v O_[pr OXi. than a 1 n.a preferred. .

Snbodi ment i e Wheltie BN ot B Sufitly, o Moy bBRBLEER B infusion, o
bag 1185 hiavidethnddniagd YatieRNdHawerd deHles @eds bRgscl D balusal By tiouder Y@CUUM
to prevent dust fromconmng into sontact with the first bag. [04141 Al though

only a fevintraighavisitdephsagecinithe bdicatps windovent i nvention have been

described in detail above, those skilled in the art will readily appreciate
Chat Lt . hle i . : : i
mater al | R, FEEHhBRERRHR RAGHEH sBol ik S ERIP bicke RURE Lot ol hd

i nvent i on.préecsi Tighsforeaid y&uabthebithirocenidnd embadienendb£ihdgnledent ineerition) aided

wi thin the scope of this invention. . .
packaging system is provided which allows prefillable devices such as those described
above to be sterilized, transported, decontaminated, and filled with contents, such as
medicine as either a liquid, gas, powder, and the like. The devices themselves are not

decontaminated, but the packaging surface is.

[0408] The packaging system shown in Figs. 168 through 175 comprises an array type
package, or nest 1170, which maintains a number of prefillable devices 1175 in a defined
position (i.e., vertical), and provides external packaging which can be flexible, like a

pliable bag 1185 and 1190, or rigid, like a box 1180.

[0409] After production of any infusion device, including improved embodiments
described above, the devices can be assembled into openings 1171 of the empty nest 1170
of Fig. 168 until full as shown in Fig. 169, or partially full as shown in Fig. 170. Each
opening further includes a number of ribs 1196, described in greater detail below. Then an
external packaging, such as bag 1185 and bag 1190 (as shown in Fig. 174 illustrating a
complete packaging example), or box 1180 and bag 1190 (as shown in Fig. 175
illustrating a complete packaging example), is provided to guarantee integrity against
bacterial contamination. The bag 1185 can be provided with an internal vacuum, and bag
1190 can be provided with or without an internal vacuum. The rigid box 1180 can be
provided having a Tyvek, paper, film or rigid cover, and the bag 1190 can be provided with
or without an internal vacuum. Typically, the external packaging can include still another
package that is added to prevent dust (i.e., a dust cover) from coming into contact with the
box or bag. The complete packaging (i.e., the nest 1170 and external packaging) can be
sterilized by gamma radiation, ethylene oxide, E-beam, or other appropriate sterilization

method.

[0410] When the devices 1175 need to be filled, the complete packaging is externally
decontaminated to prevent bacteria from entering the filling room which is an aseptic

environment. Then the external bag 1190 (i.e., the dust cover) is removed and the box or
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bag (i.e., 1180 or 1185) of the external packaging is opened to remove the nest 1170 and
the nest with devices 1175 is placed on a filling machine (not shown) to then fill the

devices 1175.

[0411] To ease the filling process, the filling machine can raise the devices 1175 as
shown in Fig. 171 using the ribs 1195 and 1196, and large openings 1198 provided in the
bottom of each opening 1171 of the nest 1170 as shown in a top view of the nest in Fig.
173. The ribs 1195 and 1196, and openings 1198 are provided to improve the laminar air
flow around the devices 1175 and provide a support for the device 1175 if a force is
required on the top of the device. The ribs 1195 further can be used to hold the devices
1175 and ribs 1196 can be used to center the devices. For specific filling processes, the
devices 1175 need to be maintained in an accurate position to have a filling head of a
filling machine (not shown) align with the devices 1175 as indicated by the arrows in Fig.
171. Moving the devices upward as shown in Fig. 171 allows the filling machine to have

additional fixtures to align the devices 1175 carefully.

[0412] Currently, packaging exists for use with syringes, where the syringes are placed
in a nest composed of a plastic plate and chimney, and an external packaging is provided
and constructed of a rigid box. The embodiment of the present invention does not include
a plate or chimney, but simply an arrangement of ribs 1195 and 1196. The use of ribs 1195
and 1196 ensures a low front surface, and allows the laminar air flow present in the room
to flow around the devices 1175 and improve the quality of filling in addition to providing

the lifting ability described above.

[0413] Other benefits associated with the embodiment described above includes the
ability to have a flexible bag 1185 instead of the rigid box 1180 as part of the external
packaging, then allowing a vacuum in the bag 1185 to provide a visual indicator of the
package integrity. In this version, a lost vacuum indicates no integrity. Additionally, a
flexible bag 1185 is less expensive to provide than a box 1180. In a preferred embodiment,
a configuration is provided with the nest 1170 and the external bag 1185 having no
vacuum, and an added second bag 1190 also without vacuum to prevent dust from coming

intc contact with the first bag.

[0414] Although only a few exemplary embodiments of the present invention have been

described in detail above, those skilled in the art will readily appreciate that many
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modifications are possible in the exemplary embodiments without materially departing

from the novel teachings and advantages of this invention. Accordingly, all such

modifications are intended to be included within the scope of this invention.
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CLAIMS

1. A device for delivering a medicament into a body of a patient by injection into
or through a skin surface of said patient, comprising:

a housing having a bottom surface adapted to contact a skin surface of a patient;

an injection needle adapted for penetration of said skin surface and for
movement through a needle aperture;

a reservoir, disposed within said housing, said reservoir in fluid communication
with said injecticn needle; and

a safety member adapted for movement away from said bottom surface of said
housing, said safety member having a covering portion disposed about said needle
aperture, and at least one shield protruding from said covering portion, said safety
member having a first position wherein said shield of said safety member is initially
disposed within said housing and said covering portion is substantially co-planar with
said bottom surface of said housing, and a second position wherein said shield of said
safety member is at least partially withdrawn from said housing and at least partially
covers said injection needle;

a spring element configured to bias said shield and covering portion of said
safety member toward said second position; and

a rotatable door adapted to contact a skin surface of a patient and disposed upon
said bottom surface of said housing and having a first position, which prevents
movement of said safety member, and a second position, which allows movement of
said safety member;

wherein when said device is placed upon said skin surface of said patient and
activated, said rotatable door is released and free to rotate from said first position to said
second position and said spring element is free to urge said safety member into said
secend position, whereby, as said device is removed from said skin surface, said shield
of said safety member emerges from said housing and at least partially covers said

injection needle.

2. The device as claimed in claim 1, further comprising a pressurization system

for pressurizing said reservair.
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3. The device as claimed in claim 1, wherein said spring element comprises a flat
spring disposed upon said bottom surface of said housing and configured to bias said
shield and covering portion of said safety member toward said second position.

4. The device as claimed in claim 1, wherein said spring element is disposed

between said bottom surface of said housing and said rotatable door.

5. The device as claimed in claim 1, wherein said spring element, shield and

covering portion are constructed as a single member.

6. A device for delivering a medicament into a body of a patient by injection into
or through a skin surface of said patient, comprising:

a housing having a bottom surface;

an injection needle adapted for penetration of said skin surface and for
movement through a needle aperture;

a reservoir, disposed within said housing, said reservoir in fluid communication
with said injection needle; and

a safety member adapted for rotational movement along a substantially arcuate
path relative to said bottom surface of said housing, said safety member having a skin
contacting portion disposed about said needle aperture and substantially covered with
adhesive, and a pivot, said safety member having

a first position wherein said safety member is secured against said bottom
surface and is substantially co-planar with said bottom surface of said housing, said
safety member having at least one surface configured to contact and be held in place by
a device activation button to prevent rotational movement of said safety member while in
said first position, and

a second position wherein said at least one surface configured to contact and be
held in place by said device activation button to prevent rotational movement of said
safety member is released by movement of said device activation button from said
contact with said safety member, and said safety member is rotated about said pivot and
at least partially covers said injection needle;

wherein when said device is placed upon said skin surface of said patient and
said device activation button is moved, said safety member is released by movement of

said device activation button and said skin contacting portion of said safety member is
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temporarily adhered to said skin surface and when said device is removed from said skin
surface, said adhesion of said safety member to said skin surface is sufficient to rotate

said safety member about said pivot from said first position to said second position.

7. The device as claimed in claim 6, further comprising a pressurization sysiem

for pressurizing said reservoir.
8. The device as claimed in claim 6, wherein said at least one surface configured
to contact and be held in place by said device activation button comprises a detent

disposed upon said safety member.

9. The device as claimed in claim 8, wherein said detent is configured to be

secured by a movable shoulder of said device activation button.
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