WO 2006/083876 PCT/US2006/003415 | Devices, Systems, and
Methods for Medicament Delivery Cross-References to Related
Applications [1] This application claims priority to, and incorporates by
wefeserigsdierein in its entirety, the following pending UnitedPSEites2006/003415
Provisional Patent Applications: [4] Serial No. 60/648,822 (Attorney
- Docket-No. 1022-010), filed 1 February 2005; and [3] Serial No.

60/731, 886, {AR0SeKROGHR Mt 29 MRafilashak atahsr 2005. Brief

Description of the'Drawings [4] A wide variety of potential embodiments
will be more readily understood through the following detailed description

Cr&dsORERIIRXS IR RN APPIogisas With reference to the accompanying
exemplary drawings in which; [5] FIG. 1 is a perspective view of an. .
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exemplary emhadinent & & Em 0 EhiC i gagseectiona

vie ken-along lines of an exemplary embodiment of a
system 108ebimaniPd0dpetdtive position; [9] FIG. 5 is a cross-sectional

vievydpkengalongings A £k Kaom e BacRamRPIAembRdimest of a

system 1000 in a second operative position; [10] FIG. 6 is a
cross-secti8faPsieii%aken along lines A-A of FIG. 3 of an exemplary
embodiment of a system 1000 in a third operative position; [11] FIG. 7 is

a cross-sectional view taken along lines A-A of FIG. 3 of an exemplary
Br&&B&i&HPéHPb?%Eﬁ%WT@@o in a fourth operative position; [12] FIG. 8 is

[4]a crassasectioieat vigwitakiehcaibodjinets KAt/ R, rsadilamnég@mqury
emoaMAhe RAYIEMAANG . & A ANPGRS bbinci s 2
cross-sectional view taken a ong lines A-A of FIG. 3 of an éxemplary
embwilimefstasca sydrerscrooBIRiResixenBlser Aivwipesifioliha] FIG. 10 is
a ﬂot’gj:ha@qtﬁ'i %%ﬁé&ﬁm@w et Seaprathedbodiment of a system

1000;

[6] FIG. 2 is a front view of an exemplary embodiment of a system 1000;

[7] FIG. 3 is a side view of an exemplary embodiment of a system 1000,

[8] FIG. 4 is a cross-sectional view taken along lines A-A of FIG. 3 of an
exemplary embodiment of a system 1000 in a first operative position;

[9] FIG. 5 is a cross-sectional view taken along lines A-A of FIG. 3 of an
exemplary embodiment of a system 1000 in a second operative
position;

[10] FIG. 6 is a cross-sectional view taken along lines A-A of FIG. 3 of an
exemplary embodiment of a system 1000 in a third operative position;

[11] FIG. 7 is a cross-sectional view taken along lines A-A of FIG. 3 of an
exemplary embodiment of a system 1000 in a fourth operative
position;

[12] FIG. 8 is a cross-sectional view taken along lines A-A of FIG. 3 of an
exemplary embodiment of a system 1000 in a fifth operative position;

[13] FIG. 9 is a cross-sectional view taken along lines A-A of FIG. 3 of an
exemplary embodiment of a system 1000 in a sixth operative position;

[14] FIG. 10 is a flowchart of an exemplary embodiment of a method
10000;



10000; WO 2006/083876 PCT/US2006/003415 2 [15] FIG. 11isa
perspective view of an exemplary embodiment of system 1000; [16] FIG.
12 is a perspective cross-sectional view taken along lines B-B of FIG. 11,
WO70p@338Bis a perspective view of an exemplary embodimBeit/gs2006/003415
actuation stick 2200; [18] FIG. 14 % a cross-sectional view of an
- exemplary embodiment of gas venting mechanism 8000 taken along lines

A-I‘;{]Pﬁ]F'@ﬁ?.[i?hfd%er&!ﬁiaeGﬁ@a&saﬁt@eﬁip\meyﬁak@mraknnﬂhyetslﬁ-A
of FIG. 3 of an exemplary embodiment of a system 15000; [20] FIG. 16 is
a perspect}\()QQiieW of an exemplary embodiment an auto- injector 16000;
[21]HE. 1IG.aTiospassiionalviswstakienaiivny tites AloAnifdG3-B of an
exemplaryrﬁggbﬁdiment of a system 17000; [22] FIG. 18A is an end view
of an exe iry @mbodiment of a system 18000; [23] FIG. 18B is a
crog$7dectiiGl 18avatpimspealivngyinest A xmiEry1gpbasimené REmplary

embodimeghtfggt?oﬂﬁg%@z%ooo; [24] FIG. 19 is a cross-sectional view
taken along lines A-A of FIG. 18A of an exemplary embodiment of a

systdfl 19886 (255 ricopoastiondodsvs et anraPmRlv YamhediBrsgtinfeen-a

of FIG. 184t eamplaryembedinritatrsysiest BAO0Y; [26] FIG.
21A is a cross-sectional view taken along lines A-A.of FIG 1? @ffnfan
exeHB]ary%‘iﬁb&ﬁﬁ%%ﬁ’ioﬁ?ﬁeg%?éﬁY]ﬂ’ b?ftz'afi 'S 1B°A froht View of
an exemplakyepi9dintedinéa sfstenien? 100M); [28] FIG. 22A is a

I (A R S s
exemplary isredodibéKY of a system 22500;

[21] FIG. 17 is a cross-sectional view taken along lines A-A of FIG. 3 of an
exemplary embodiment of a system 17000;

[22] FIG. 18A is an end view of an exemplary embodiment of a system
18000;

[23] FIG. 18B is a cross-sectional view taken along lines A-A of FIG. 18A
of an exemplary embodiment of a system 18000;

[24] FIG. 19 is a cross-sectional view taken along lines A-A of FIG. 18A of
an exemplary embodiment of a system 19000;

[25] FIG. 20 is a cross-sectional view taken along lines A-A of FIG. 18A of
an exemplary embodiment of a system 20000;

[26] FIG. 21A is a cross-sectional view taken along lines A-A of FIG. 18A
of an exemplary embodiment of a system 21000;

[27] FIG. 21B is a front view of an exemplary embodiment of a system .
21000;

[28] FIG. 22A is a cross-sectional view taken along lines A-A of FIG. 18A
of an exemplary embodiment of a system 22000;

[29] FIG. 22B is a front view of an exemplary embodiment of a system
22500;

[30] FIG. 23 is a perspective view of an exemplary embodiment an auto-
injector 23000;

[31] FIG. 23 is a cross-sectiona] view taken along lines A-A of FIG. 18A of

an exemplary embodiment of a system 23000;



[30] FIG. 23 is a perspective view of an exemplary embodiment an auto-
injector 23000; [31] FIG. 23 is a cross-sectional view taken along lines A-A
of FIG. 18A of an exemplary embodiment of a system 23000; WO
W0RaQBB876 PCT/US2006/003415 3 [32] FIG. 24 is a perspetiveaienniis
an exemplary embodiment an autd- injector 24000; [33] FIG. 25 is a
- -perspective view of-an exemplary embodiment an auto- injector 25000;

andr§34] Figc264%:a Blgleaing B fran SxanpRiayyabdaadiment -
information device 26000. Definitions [35] When the following terms are
used substREPERN8Pin, the accompanying definitions apply: [36] a - at
leagtane. {3, astivatperdseatiaievantisaresemiplanotiahaaiidéot actior- [38]
activity - an actior}, ﬁg{yste , and/or process or portion thereof. [39]
actuating b@ﬁ?&%-? ’paanr that puts something into action. [40] actuation
lock 34} deFise a6apiddack piiegent atwatiompiugivabofomaakample a

pivotable, ¥£§g%?]{?ol?{%eg%%o§g_ueezable, and/or removable lock. [41]

actuator - a mechanism that puts something into action. [42] adapted to -
suitable or fit for a particular purpose. [43] and/or - either in conjunction
Delilifigisn alternative to. [44] apparatus - a mechanism and/or device. [45]
arm - an elongated structural member, Whic%l; ed.not be solely linear.
136 B0 e CILP ™ B BT Al o ARRTYY B L AE e
withgetidiaviRgpelmanually prepare the injection. Exemplary devices
ered injectors, syringes, needleless injectors, gas

incl pen deli
poth,gr%d aﬁﬁ)giﬁ%aé oorré?'and/or any other auto-injector and/or medical
devil¥ Lisesttivitfectantedicarenisthio mebutpuliecees.

[38] activity — an action, act, step, and/or process or portion thereof.

[39] actuating portion — that part that puts something into action.

[40] actuation lock — a device adapted to prevent actuation, such as, for
example a pivotable, translatable, keyed, squeezable, and/or removable
lock.

[41] actuator —a mechanism that puts something into action.

[42] adapted to — suitable or fit for a particular purpose.

[43] and/or — either in conjunction with or in alternative to.

[44] apparatus —a mechanism and/or device.

[45] arm - an elongated structural member, which need not be solely
linear.

[46] auto-injector — device that allows a user to deliver a medicament
without having to manually prepare the injection. Exemplary devices
include pen delivered injectors, syringes, needleless injectors, gas
powered auto-injectors, and/or any other auto-injector and/or medical
device used to inject a medicament into a user/patient, etc.

[47] automatically — acting or operating in a manner essentially
independent of external influence or control. For example, an
automatic light switch can turn on upon “seeing” a person in its view,
without the person manually operating the light switch.

[48] axis —a straight line about which a body or geometric object rotates or

may be conceived to rotate.



[47] automatically - acting or operating in a manner essentially
independent of external influence or control. For example, an automatic
light switch can turn on upon "seeing" a person in its view, without the
wervosogsanually operating the light switch. [48] axis - a straipfiTirseoa&onm 15
which a body or geometric object fotates or may be conceived to rotate.
- WO 2006/083876-PCT/US2006/003415 4 [49] can - is capable of, in at

leagyspme.gmbRdipatsos (R0l abansehe anBeEHitARy, one or more fluids.

[51] compressed gas - a substantially presguri ed substance, such as
heliltf] nitFB3BRelariFSP R EBh FOUBOEHE Y -2 gaseous form. [52]
CONRIFING orfjsiteidisinghsit-noubsnieth 1. fEShatnidnbstanoe/duddithin. [54]

contents - a contained compressed gas. [53] credit card - a usually
plastic) th eggghr‘élg(ég%%lﬁer ﬂlé%%}r‘?)e&pgel?&%lhestfh’gnﬁah%ass%?%%qt?s actory

credtidhtinepanutitiag thiedbslieg tufingelinagdd tieat the seller receives

payme tf%%mgiﬁng{gﬂgMnggd/or services delivered. Typically
measuring in size from approximately 3 to approximately 4 inches in

lendtflsuctortsnts progimiaiasgd SOMPRseRE2RB.375 inches, 85 millimeters,
etc. {95]‘3' fratmmmdra@%@ty (ﬁsﬁ@ll%ﬁ@ﬁ&?iﬂ@ﬂ atelyod o &imhﬁﬁ thavidth,
such as approximately 2.10 Inches, 2.2125 inches, Zg%}mcgjes, 55 1
millimetersP@EeNBERg Les ﬁi@ﬁﬁ&%ﬁ’&é&e H IR O R AU AR Fo tatted
in a speciairtietateimisiRe rasivandigiergdoitketerekpréss aatioepts.
[57] define - to.estahlish the outling, form, ar structure of. ice -
machine, rﬁgﬁ’bcfeasc%i rlé[?rgnd&pégﬁﬁe%{%er? St%ré%(l)? Slgﬁ%éﬁgir(gg%%ly 3
release from w@dmm;4tm@1ﬂ$tir£6@]gﬁhi\ﬂu@f@ﬂéppr%fm§élxﬁfﬁ@ient to
cause, direglly Qringliagties SOHBIANMLEDISHE BB AIERMRRTOM

one or more vials and/or from an auto-injector. [61] dry substance - a

material thi ROBERRRRY7f dachesipividi cluchatqppeoximately 2.10

inches, 2.2125 inches, 2.5 inches, 55 millimeters, etc.

[56] data— distinct pieces of information, usually formatted in a special or
predetermined way and/or organized to express concepts.

[57] define — to establish the outline, form, or structure of.

[58] device —a machine, manufacture, and/or collection thereof.

[59] discharge— to release from confinement; to emit.

[60] driving force —a force sufficient to cause, directly or indirectly,
expulsion of an injectable medicament from one or more vials and/or
from an auto-injector.

[61] dry substance —a material that is substantially free from liquid or
moisture.

[62] eject—to expel.

[63] embedded system — a programmed hardware device comprising a
‘microprocessor controlled by an operating system and/or control logic
that is specifically designed for a particular kind of application. The
operating system and/or control logic of an embedded system
comprises a limited set of pre-defined functions that can not be
modified or added to by additional user-installed software, although
some embedded systems allow a user to modify values of variables

and/or parameters of the pre-defined functions. Exemplary devices



[62] eject - to expel. [63] embedded system - a programmed hardware
device comprising a microprocessor controlled by an operating system
and/or control logic that is specifically designed for a particular kind of
VeQRIigeR3R76The operating system and/or control logic of anrsmivedaed03415
system comprises a limited set of%re-defined functions that can not be
~modified or-added to-by-additional user-installed software, although some

embeddediysigms Ao e8I YRty valuas ekypdiahies @ndalors,

parameters of the pre-defined functions. Exemplary devices WO .
2006/0838FETISS 2BDIBTSAIATES TRAGHRSS dSMp RS BHBRhIFasic
systems argReIea hPNIEess, eatepbrians, midomakllesteairplanes,
vending machjnes, toys, programmable logic controllers, appliances,
refrigerato%??h?&?omogt@ nél,a%ﬁxgtg%%bn%?efﬁé’%%sstg%%%grm
systems, spsiitkiiesystestisnicghiigneontastiepsinesc Cohjgaygusidmant,
laser printers, CD players, D , and/or digital cameras,
etc. [64] es%lsg%eerspc%%%-x %ﬁ’éﬂéﬁ%nﬁ%%ﬁﬁ%ﬂ \g)%ttscg%@g gas. [65] expulsion - the
act (ﬁ6‘f_ﬂ)rcibb}a}e@mgaafhﬂﬁeviagaf@féb@%tiﬁat&qsof a container. [66]
eXPSpn %ﬁﬁﬁk‘f&r—%ﬁ@%@&M@ﬁf&’ﬁ&%%ﬁﬁi@%'%ﬁ e {Eee of
sufficient to expel the liquid in a predetermined manner. [67] extend - to
move out ghtffBlREFay from. [68] extendable - able to move out and/or
awapsipm.e{pRisibtichrasans-andsaveligipided tEfluiclyeaofplaqbis thalitedo
be related viaha fluid. [71 Jogxgi.inlt' tor - a source, uch as a compressed
gas contaifBFESTRE, SHRa/8F HRBIGIELT PEEIBREEE. "Eapsble of supplying
a dripnp foeseenfli/2}dnangitlet aaddeavettiatns capable of being broken
and/gr.penetrate al ' 1asrettrqugh, 73] haptic -
invoﬁ?% theexﬁtﬂlr(#g’rt%% seél%% g)%ﬁor_f%s%ﬁicgﬁn{ove%t and/or the human
sendé%f tofluid Amegssgr@tighidpotential haptic experiences are

NUMBIRUS SRAGRICAILAY-PALRNR AfiRieRees fhid.

[71] force initiator — a source, such as a compressed gas container, spring,

and/or chemical reaction, etc., capable of supplying a driving force.

[72] frangible —a device that is capable of being broken and/or penetrated
to allow fluid to flow therethrough.

[73] haptic — involving the human sense of kinesthetic movement and/or
the human sense of touch. Among the many potential haptic
experiences are numerous sensations, body-positional differences in
sensations, and time-based changes in sensations that are perceived at
least partially in non-visual, non-audible, and non-olfactory manners,
including the experiences of tactile touch (being touched), active
touch, grasping, pressure, friction, traction, slip, stretch, force, torque,
impact, puncture, vibration, motion, acceleration, jerk, pulse, |
orientation, limb position, gravity, texture, gap, recess, viscosity, pain,
itch, moisture, temperature, thermal conductivity, and thermal
capacity.

[74] hard real-time — relating to computer systems that provide an absolute
deterministic response to an event. Such a response is not based on
average event time. Instead, in such computer systems, the deadlines

are fixed and the system must guarantee a response within a fixed and



sensations, and time-based changes in sensations that are perceived at
least partially in non-visual, non-audible, and non-olfactory manners,
including the experiences of tactile touch (being touched), active touch,
oedpHg3gpessure, friction, traction, slip, stretch, force, torqur€T/WRpARGIY03415
puncture, vibration, motion, accelefation, jerk, pulse, orientation, limb
~~~~ position; gravity; texture, gap, recess, viscosity, pain, itch, moisture,

temperatukgs|thesmad eandusiitins aperinasmahpa patiimbgblaly
real-time - relating to computer s s%ms tl at provide an %bagltéte ;
determinis%efé‘gb%ﬁé@‘f’ol%{’ﬁlevﬁﬁﬁ SER PSR L& ENSHES & SA™
average ev@aaicimaffasieatdickl filcheddtipeitensysigmsetheldeddlkes
are fixed and the syst ust guarantee a response withi i

WO 2006/6 §9§’%€%§‘§8§38§ﬂ§6 8Ovr\1/lgﬁ881(§is S %?mﬁe&l ))éégﬁ:‘%%g
operating ibrilacoreabainiBityhicdiiselititeeaonsirzitbwrideedlinthipHysical
hardware \ia. embefided Sysiemen A0eaR0 shitehe cilicel W& dhiime

constraints are violated. A classic example of a hard real-time computing
system is theghfiqatlockinke dapthercarantple i Greaeiig S W f ¥ or

deadline, i, thigicaYstRmyisthantineipavhightbelbsakemesiubedeleased

to prevent the wheel from locking. Another example i ar engine
control systémash wmﬁﬁeﬁa&%ﬁ’@ e %%rﬂﬁgﬁléﬁ]élﬁ%?%ﬁaiﬁgc SslemRnglude

ause’engine
failure or dasdrgesySiirs exhmplesropdrardakead-dind endosbeal geocsystems
include medi%al@fstems such as heart pacemakers and industrial
process controters, [75] hazardous condition - a situation marked by risk,
dande§] anbissargenis. (neliiousingitussierethitis tat dekuctengsnciodes,
protects, hg|ds, and/or supports. [77] in reaction to - responding indirectly
and/or directly to. [78] indicate - to show, mark, signify, denote, evidence,
evinE&]mahmesing deermrih B (Rl SRS S BRTHHS S BTAIRCtEPRTE: BRI,
reveal, disg@sgyrt@nd/or display.

[77] in reaction to — responding indirectly and/or directly to.

[78] indicate — to show, mark, signify, denote, evidence, evince, manifest,
declare, enunciate, specify, explain, exhibit, present, reveal, disclose,
and/or display.

[79] indicator — a device and/or substance that indicates.

[80] information device —any device capable of processing information,
such as any general purpose and/or special purpose computer, such as
a personal computer, workstation, server, minicomputer, mainframe,
supercomputer, computet terminal, laptop, wearable computer, and/or
Personal Digital Assistant (PDA), mobile terminal, Bluetooth device,
communicator, "smart" phone (such as a Treo-like device), messaging
service (e.g., Blackberry) receiver, pager, facsimile, cellular telephone,
a traditional telephone, telephonic device, a programmed
microprocessor or microcontroller and/or peripheral integrated circuit
elements, an ASIC or other integrated circuit, a hardware electronic
logic circuit such as a discrete element circuit, and/or a programmable
logic device such as a PLD, PLA, FPGA, or PAL, or the like, etc. In
general any device on which resides a finite state machine capable of

implementing at least a portion of a method, structure, and/or or



[79] indicator - a device and/or substance that indicates. [80] information
device - any device capable of processing information, such as any
general purpose and/or special purpose computer, such as a personal

Womoesssvsorkstation, server, minicomputer, mainframe, suneaYCOMEIEI415
computer terminal, laptop, wearable computer, and/or Personal Digital

~ ‘Assistant-(PDA); mobile terminal, Bluetooth device, communicator,
"smart” phgnsHsHCikasActRe ke Mnitrlemeassagingesasvise (€.9.,
Blackberry) receiver, pager, facsimile, celllgar,tele hone, a traditional
telephone,“ﬂé‘?é‘ﬁ‘ﬁ%?ﬂcgﬁ\%?ce[}’élﬂ}?éﬂ?ﬁﬁ% &V PRFCFOh PORUULIS Cgpponents
microcontrallgy anrakospesighetaloit égeafacdsioadibr eementscsorASIE or
other integrated circuit a Q%rgl\ﬁ/r?r?n%eu%&rigggc | ig Ogil%%éjrit Ig&gh as a
discrete elément Ui S anaror agprogrammait% ogic device such as a
PLD, PLA, iERGAmrt FAD) davites ikes etondre gsnatst@ngsdevriedsa dbhich
resides a f%qlgﬁtg ppachine capable of implementing at least a portion
of a method, structure, and/or or WO 2006/083876 PCT/US2006/003415
7 grifficainiseialienedisapertinadrdidns sfliseigeedi s an
information, flgyigeAiBainfRERANRNIEYIGE SRR RKISEAOMmIRRRIIR, SUCh
as one or more network interfaces, one or more prQcessors, one or. more
memories SSMEHHn GRS stligfoPd 8%1”?%‘%‘3 r%BBP/‘SHi%Iht“@ﬁEﬁ
devices, oretstamaly uselyifieifigaemeoupled to all 1/O device, etc. [81]
inje le medicament - dicine, medication, drug, : '
prescri tivé?%‘é%%‘f?%‘r%tigzﬁﬁémﬁéﬁg%ﬁeﬁ%or%gﬁ%#g%Fﬁggr%%a\gfst{))qgﬁah%or,
anesthetic danigtosumlitritiomaldiopplemie haptias odfastesst andianyasiegyifated
injection. (821, inpuliauian: WOMARYIES « ABNiRRISOREPYiRBIRddnINEAREOT

output device, such as an audio, visual, haptic, olfactory, and/or
taste-orienttied e edamchEmRAdoR esssn ek e i iR kargorghad; wheel,
projector, qyaehgad tslishisnckerdioaig dseideastimnpusae. (kpekioallviaystick,

gamepad, wheel, touchpad, tOUChf?neiiFBOi?gsti% de\zig:r(gl,E rpiggﬁgone,
speaker, VitRiB T Ra AR SSATEPL, RARh AP e Raptt daviee, Vibrator,
tactile simulator, and/or tactile pad, potentially including a port to which an

1/0 device can be attached or connected.

[83] liquid — a body of matter that exhibits a characteristic readiness to
flow, little or no tendency to disperse, and relatively high
incompressibility.

[84] longitudinal — of or relating to longitude or length.

[85] machine instructions - directions adapted to cause a machine, such as
an information device, to perform a particular operation or function.

[86] machine readable medium — a physical structure from which a
machine can obtain data and/or information. Examples include a
memory, punch cards, etc.

[87] may —is allowed to, in at least some embodiments.

[88] memory device —an apparatus capable of storing analog or digital
information, such as instructions and/or data. Examples include a non-
volatile memory, volatile memory, Random Access Memory, RAM,
Read Only Memory, ROM, flash memory, magnetic media, a hard
disk, a floppy disk, a magnetic tape, an optical media, an optical disk, a

compact disk, a CD, a digital versatile disk, a DVD, and/or a raid



simulator, and/or tactile pad, potentially including a port to which an 1/O
device can be attached or connected. [83] liquid - a body of matter that
exhibits a characteristic readiness to flow, little or no tendency to
Viispwrges3sned relatively high incompressibility. [84] longitudiP@rASL@s/003415
relating to longitude or length. [85Pmachine instructions - directions
« » adapted-to cause-a-machine, such as an information device, to perform a

particular gperatien PRIWIGHSR- dRRlPachiRERAADIE SRRAEJIOR and/or
physical structure from which a machine can obtajn data and/or
informatioﬁ"?rEf)ES’fﬁMé@qmﬂﬂédépmﬁ%?ﬁxﬁﬁﬂ@ff %ng?%ﬁ%).r@ﬁhn%y - is
allowed toadBcatigass sosndedithaditensed8i}siremory device - an

apparatus capable of storing analog or digital jnformation, su 4
instﬁlﬂiong‘f}t&'& r G ERAND %@%ﬁt Lrjlée racﬁi)%gl\?o gtfﬁrg lrar?%(fn%?jl\}%ﬁatile
memory, Ranstecombtisesg Mawribing.RAM, Read Only Memory, ROM,

flasfyemapt, HAGHRUMSH R ANAT sk QRRRA IR IR

tap optic edia, an optical disk, a compact disk, a CD, a digital
versatile digkt.a DVD, and/or a raid WO 2006/083876

PCT4¢52008(A0R4 18 S RUIY, Alpekitemamerdrvica £ositiepuoiinas to
a processor and/or can store instructions gdapted to t%e ex%:u d.%;
processor,tgﬂéﬁ%@yé&éﬁ??glw@f%ﬁ]ﬂﬁg%‘gwlﬁ% 448 N& i 9By

met[yng - anpeatess, ivsedisadandiapqaliettivnofuretatadactvities for
accomplishing som thilng.s[%gllnﬁgsroprocessor - an integrated circuit
comprisinguél CERtra Iﬁfr&c%ssmg unit. [91] mixable - dissolvable,
disp@asiblenetmaids capablmwofitaingpeatipted gdundiy iengfgssubstance is

diff U%?@ angir sramingles indhadiaud, 4821 nredinysa icipusisiender,

sharp-pointed instrument used for injection. Includes cannulas. [93]
network - ZeerHRE AIGAIEIeB SIHEr SRR RRYYHN IS TP et sy ork
interface - ﬁﬁé’rféﬁé{i&ﬁ) By sl URSN e FheaRakltiRE modem, telephone

data modem, fax modem, wireless transceiver, ethernet card, cable
modem, digital subscriber line interface, bridge, hub, router, or other
similar device.

[95] non-co-axial —not having co-linear axes.

[96] output device — an apparatus configured to visually, audibly, and/or
haptically render information to a human. Examples include an
audible output sub-system (e.g., speaker, horn, buzzer, and/or
piezoelectric transducer, etc.), a visual output sub-system (e.g., flag,
marker, light, liquid crystal display (LCD), light emitting diode (LED),
optical fiber, organic polymer display, electric paper, screen, display,
monitor, and/or tube, etc.), and a haptic output sub-system (e.g.,
buzzer, vibrator, bulging portion, tactile stimulator, cooler, and/or
heater, etc.), etc.

[97] patient —a receiver of an injectable medicament, such as a human,
mammal, animal, etc.

[98] piston — a sliding piece which either is moved by, or moves against,
fluid pressure.

[99] pivotable — capable of pivoting.

[100] plurality — the state of being plural and/or more than one.



coupling an information device to a network. For example, a network
interface can be a telephone, cellular phone, cellular modem, telephone
data modem, fax modem, wireless transceiver, ethernet card, cable
weazdesrassiigital subscriber line interface, bridge, hub, router, RETAIS2906/003415
similar device. [95] non-co-axial - ot having co-linear axes. [96] output
- device---an apparatus-configured to visually, audibly, and/or haptically

rergﬂ%rlj?fgpgm( '%{ﬁ&ikhumh B}iﬁﬁam%}[&lude an audible output
sub-system (e.g., speaker, horn, buzzer, and/or piezqelectric transducer,
e R R R R
g!sp:ay (ng@f)qﬂhghg omitting sliopie dttEminedptidad. fihgmooegsmmicapolymer
isplay, electric.paper, screen, display, menitor, and h-and a
hqptic outﬁ‘ﬁﬁlg Ee.g%gtgﬂ% ?é.%?,o%%??%g{?? ¥ Eg %{F’V r81g£?r%%g%eﬁ’|§ﬁ?/t}gctile
stimulatorseetee, angdfoceswaten it sresfonPapesimaicebpdaiss an

injectable (egeANERbSHELBS A AR A ek RAIABIGi il

piston - a Sl Ing piec which either is moved by, or moves against, fluid
pressure. [90ilastaigealss apdlpraen Vo BROTTOE Hiskaty RiFE e ite of

being plurg] ARA/REAROEHRR BN\ 2PE6IRRBMABon by manipulating,
PCT/US2006/003415 9 [101] predetermined - esta Iish?d in dv?gce.

[102] prpcé%@@?ip& RALS B VSR, FRSHHE N BB Rt UL tions Tor
performing,pag QlcBuers Ppesierimindtbtaskiafmrtcessviccamdomprise
any one or a combination of. hardware, firmware, an :
processorr(?gﬁltﬁﬁ%el 0 aIlon {ci an output devi %/ d? ap%%ssc‘?qf[:\%%ﬁln&lon

chanical, pneumatic, ulic, electrical,

magnetic, spticeltslfpronetidrginghreitetniatifor soRSY reitrpHereRaEdlel
signals, and/ar IRpUTS, P PQEisR D IRRIdRy, IR CeURIBssmbadimaniiea

processor can act upon Information by manipulating, analyzing,
modifying, thomVeIeRIat saaranaiBRRG A TFROSFARIAT 1S By an
executablepraserluisiand(@oan intesmatianddesics anPéatium IV series of

microprocessor manufactured by the Intel Corporation of Santa Clara,
California. In certain embodiments, the processor can be dedicated
purpose device, such as an Application Specific Integrated Circuit
(ASIC) or a Field Programmable Gate Array (FPGA) that has been
designed to implement in its hardware and/or firmware at least a part
of an embodiment disclosed herein.

[103] programmable logic controller (PLC) —a solid-state,
microprocessor-based, hard real-time computing system that is used,
via a network, to automatically monitor the status of field-connected
sensor inputs, and automatically control communicatively-coupled
devices of a controlled system (e.g., actuators, solenoids, relays,
switches, motor starters, speed drives (e.g., variable frequency drives,
silicon-controlled rectifiers, etc.), pilot lights, ignitors, speakers, tape
drives, printers, monitors, displays, etc.) according to a user-created set
of values and user-created logic and/or instructions stored in memory.
The sensor inputs reflect measurements and/or status information
related to the controlled system. A PLC provides any of: automated
input/output control; switching; counting; arithmetic operations;

complex data manipulation; logic; timing; sequencing;



routing the information to an output device. A processor can function as a
central processing unit, local controller, remote controller, parallel
controller, and/or distributed controller, etc. Unless stated otherwise, the
Woowessssscan be a general-purpose device, such as a micrecofisaieroo341s
and/or a microprocessor, such the!Pentium IV series of microprocessor
manufactured by the Intel Corporation of Santa Clara, California. In

certain empgdimenisishedrrosessnniunhisdadicated puaosasaiice,
such as an Application Specific Integrated Circuit_ (ASIC) or a Fiel

ProgrammEHie E9RiE0h sPRU QR BRERS HHEPRRSS FRRH LS U4 S Sement
in its hardwageoaR/gitditmawapeortisastapamn] a/embbeimennation of

disclosed herein. [103] progra able logic controller, (PLC) -.a.solid-state,
e I I s i v S R T i
a network, sodsetprraiicatiypabdlitics; el §tasus of fioldedosimartediics dogior

inputs, a”do?%%m%g%w SANTRLERBHRIGATY EiXstauplad-dRyifeR:ef a

controlled system , actuators, solenoids, relays, switches, motor

starters, speldd tAveamehy FRRr{EbreieyB laskyDirrraa. difkdriddsitrolled
rectifiers, eﬁi&gﬂiﬂ% RSO RIEOUST SREPHCRES (AP RindiXeS, AilifBuction
a

monitors, displays, etc. according to_a user-created set of v?.l,ues and

user-creatddTBGRIGRERS: ivcrctild Lsheg FhATEmBRG H et s Rugpise

inputs reflegidredasiremsiig antéoqstatig icfpabikitien a ielatedtoegiece up
controlled 5}(/55f em. A PL# C[PrOV|d%scan3{hc%1fér§u%‘feﬁ1 V\I{g&u(t)/@@lﬁt%;ﬁé lgg(r)l&rol;

{e
switching; ¢ (iﬂ%r;ldasn mgﬁ%agper%rﬂons; comp ex data manipulation;
logic; timingededaencing ;02008088876 PAT/0S2006/80B1mE-10
communicafign; et il LR alip i ARA.OS AE (AU FBHRkurERIRY,
control; motion control; process control; distributed control; and/or
monitoring SfPRIEReEEYE, ablipgrRRtchnd/or other automation of the

contpligfl SysieRrBecauss @l dinReacisgaanshansigal sitieatining siarg
sequencing capabilities, a PLC is rograg; ed using ladder logic or some
form of strRHAdBBE RS 5% RG %%Eified in IEC 61131-3,

namglys FBpugemnctiaieidoakidpiaditanon e (hadigessure to mechanical
movement.

[106] render — make perceptible to a human, for example as data,
commands, text, graphics, audio, video, animation, and/or hyperlinks,
etc., such as via any visual, audio, and/or haptic means, such as via a

' display, monitor, electric paper, ocular implant, cochlear implant,
speaker, etc.

[107] repeatedly — again and again; repetitively.

[108] reservoir —a receptacle or chamber for storing and/or directing
movement of a fluid.

[109] resist —to avoid and/or remain firm against the actions, effects, and/or
force of.

[110] retract —to pull inward.

[111] safety tab —aremovable device configured to prevent actuation of an
auto-injector when the safety tab is in one orientation, and allow
actuation when in another orientation.

[112] sensed variable — a measured parameter.

[113] set— arelated plurality.



Diagram), ST (Structured Text, Pascal type language), IL (Instruction List)
and/or SFC (Sequential Function Chart). Because of its precise and
real-time timing and sequencing capabilities, a PLC can replace up to
wioesengis of relays and cam timers. PLC hardware often ha&Cgagt006/003415
redundancy and fail-over capabiliﬂiés. A PLC can use a Human- Machine
-Interface (HMD)-for interacting with users for configuration, alarm

rep?{tliﬁnp, andiar continbti4bpencturer - a device adapted to penetrate
usm? a substantially sharp and/or tapered point, tip, edge, or the like.

[105] busHiveld gapeetiesisnfeits Yo aid pressure to mechanical
moyensenkdiQehrender rdnake pameptibleietentinamiion bxariiieas

data, commands, te 8%ra hics, audiq, video imation, and/or
E’ﬁﬂg’ dtenc ?‘r‘ ?{1

hyperlinks2PEI2 AT RS LS dsP %%%t?é Ir%%%lnés, such

asviaa djﬁnkibl,ermmmee@[agmﬁoopgmn mMAiih 'meam.t,.eﬁgmﬂlemrﬁ%plant,
speaker, el [ QM IRORAIRIY s AP L AN PRI BREHUV A ALre
reservoir - a receptacle or chamber for storing and/or directing movement
of a fluid. [LOYjtedsiEer et litaretinavidan Tirag asstiiaafbrel-
effects, ang(pe. fesegigh JAdAk eHashintoandawardddhibsaiatyiabut a

removable device configured to prevent actuatjon of an _auto-injector
when the SBftYSISH RERCOMECHISRBRSH: RCHHS T YRRIS IR REHEH N
another origmtefiarhichlizhsensediveaniatle faa regeascas qeanatietefor[113]

8 gl MO SR Lo

[116] soft reaptinse timelatiygltovouithmadribystenservies: tHie is eradrastedrts

approach apg iRz e A SRR APREXERhIR L IBANEGASIGAR
would likely cause system failure, possibly even catastrophic failure.

[117] spring — an elastic device, such as a coil of wire, that regains its
original shape after being compressed or extended.

[118] status — a state or condition.

[119] store — to place, hold, and/or retain data, typically in a memory.

[120] substantially — to a great extent or degree.

[121] system — a collection of mechanisms, devices, data, and/or
instructions, the collection designed to perform one or more specific
functions. |

[122] tip — a terminal end.

[123] transfer —to convey from one place to another.

[124] translatable — capable of being transferred from one place to another
and/or of being moved with respect to something else.

[125] triggerable — capable of being actuated.

[126] use indication — information regarding a use of an auto-injector, such
as information regarding any of auto-injector selection; auto-injector
maintenance; auto-injector expiration; auto-injector replacement;
medicament expiration; medicament selection; medicament mixing;
injection delay; safety guard removal; auto-injector positioning; auto-
injector orientation; actuator location; injection hazard avoidance;

auto-injector actuation; injection duration; injection status; injection



possible while keeping throughput up with external events overall. Such
systems will not suffer a critical failure if time constraints are violated. For
example, live audio-video systems are usually soft real- time; violation of
winm@orsstamints can result in degraded quality, but the syst@ETazs2006/003415
continue to operate. Another exarh?ple is a network server, which is a
system-for-which fast response is desired but for which there is no

deadline. |f;the nebMATk-RRNMRRISAiaHY-loRARH rlisscrespongecisne may
slow with no failure in service, This is contrasted with the anti-lock braking

system WHEFESH O B T F8eh SFRESk ST likely cause system failure,
posp_lim] eusst %ﬁ@astnoﬁdni@ﬂqifunede{dirﬁ‘])ﬁmﬁ@: an elastic device, such as
a cqil of wire, that regains its .original shape after.bej

e Y A S D SO Ty o PRSP ety
and/or retaiqetatagtigioatistiondine thonser 120]ssuinseafagalipcludes 2 featt

extent o dggrge 12 SYsiem: A.6plesian o medieais? guices.

data, and/or instructions, the collection designed to perform one or more

specific fuionens: [AZeTwpl clemsihealsmioTides; fRisrrelt Bohvey
from one Biﬁﬁ%ﬁgﬁd}f?ﬁ&?aiiﬁ%l Hransiatable -/Ccapphienthaiegt can be

transferred from one place tg%another and/((lylr of bein .mgved %/ith respect

to somethiPiy Ess: 95 8¥ampLerdp R D EUR AL B AERAY Aetlated 128  use
indication irigfemoatipritegarcting alighe, Gharbeadmijmjectdn subh ekgment
information regardin y.of auto-injector selaction:; -inie
maintenanthl ButSo oA e St Aot raetar sCUpaars ifor ot

medicamestwexiraticningevidarrsaivsetalides; rAetiidemstamentang;
injection delay; safely.guard e mayaliaHorRISCALROSHANING RtO-

injector orientation; actuator location; injection hazard avgidance;
auto-injectSisBlATBIFCIATe MY AT I STIETh At StARRHSSISBTh SARGe
2006/083846 Gk ¢ 2RAGIA03A1 & vi#, estorapuitardnjgrigiceiemibmady,
auto-injector reuse; auto-injector :
tactile stimulator, tactile pad, simulator, keyboard, keypad, mouse,
trackball, joystick, gamepad, wheel, touchpad, touch panel, pointing
device, and/or other haptic device, etc. A user interface can include
one or more textual elements such as, for example, one or more letters,
number, symbols, etc. A user interface can include one or more
graphical elements such as, for example, an image, photograph,
drawing, icon, window, title bar, panel, sheet, tab, drawer, matrix,
table, form, calendar, outline view, frame, dialog box, static text, text
box, list, pick list, pop-up list, pull-down list, menu, tool bar, dock,
check box, radio button, hyperlink, browser, button, control, palette,
preview panel, color wheel, dial, slider, scroll bar, cursor, status bar,
stepper, and/or progress indicator, etc. A textual and/or graphical
element can be used for selecting, programming, adjusting, changing,
specifying, etc. an appearance, background color, background style,
border style, border thickness, foreground color, font, font style, font
size, alignment, line spacing, indent, maximum data length, validation,
query, cursor type, pointer type, autosizing, position, and/or
dimension, etc. A user interface can include one or more audio

elements such as, for example, a volume control, pitch control, speed



recycling; and auto-injector disposal, etc. [127] user input -
human-provided information. [128] user interface - any device for
rendering information to a user and/or requesting information from the
WRBenI@osssas interface includes at least one of textual, graphi€aliaeaio903415
video, animation, and/or haptic eléments. A textual element can be
« « provided: for-exampte; by a printer, monitor, display, projector, etc. A

graphical glement,GRE RERSRVIEE: ik ¥ ABRIRIR BRI dligRiay,
projector, and/or visual indication device, such as a light, flag, beq.con,

etc. An audlidieRire ReehPHEHIGHARVAHh ERVEHNESIViA A EPSARERCC

microphongnanel{ete eies: souadigenekatingsandiorsy éaeivingpis vicamohts
video element oy, anir, atiop eleme(?t can b{a J%rovida%g,rfovr example, via a
monitor, o‘igmﬁﬁ‘:‘,lﬁd" &0oR, AndIBF ofter Visliar device. & Riaptic elemént
can be pravidedpfooexarmpléntid,eteery loar irdepfierscsas pednéd ovibedtor,
tactie SUmyator, {86t Ak STUIPHC, HGY BRI A EIRACH BN S ing

trackball, joystick, gamepad, wheel, touchpad, touch panel, pointing
device, anainatine plappieneiehst fatran, GeeH fhtERBeDAMRIde one

or more textyal &{gmes %ﬁi@ﬁisﬁﬁe@(ﬁmﬁ&cﬁ%&aﬁ%@, laters user
a

number, symbo’ls, etc. A user interface can i,nc%de one o;}amol%e graphical
elements SOERTEES G WD RBCA TAOSY RARIFGREIERR SUGPAMAY icon,
window, titlg faldpanelembeeiliing, taraletinmatsiorteblecdarm, Ghtetidar,

outline view, frame, djalog box, static text, text box, list, pick list, pop-up
list, puII-do%?]“f?gt,grﬁghﬁ? 68?%%@)36%%6’0 t((gi‘ck box, radio button,
hypgtiiak, redvesesn, deutterthaonguhteafinethusiiapipaaed/ eolgongiedt,
dial, slider, o] UESQL SLRIHS BRl/oSIRRAEHARY/REPERENGSS
indicator, eafgéxﬁu}feebﬂgf arﬁ%’or graghical 0element 1§§n e used for
selecting, paségadialing, adjusting, changing, specifying, etc. an

app@?g”@]ﬁcee,ha_c{gg{ayﬁg selarehagkatemnd style, border style, border

thickness, foreground calor, font, font style, font size, alignment, line
spadirigintiér, AR AL AR, validation, query, cursor type,
poinfesaypeiAutasiciagleasiin, and/or dimension, etc. A user interface
can include one or more audio elements such as, for example, a volume
control, pitch control, speed

Detailed Description

[133] Exposure, such as via ingestion, inhalation, and/or injection, to certain
allergens, toxins, and/or other substances can cause profound reactions for
some and/or all people and/or animals. For example, certain people are highly
allergic to certain substances, such as peanuts, shellfish, particular drugs,
certain proteins, bee venom, insect bites, etc. The allergic response to the
exposure can lead to anaphylactic shock, which can cause a sharp drop in
blood pressure, hives, and/or substantial breathing difficulties caused by
severe airway constriction. As another example, inhalation of certain nerve
agents can cause severe physiological trauma.Responding rapidly to such
exposures can prevent injury and/or death. For example, in response to an
exposure leading to anaphylactic shock, an injection of epinephrine (ie.,
adrenaline) can provide substantial and/or complete relief from the reaction.
As another example, injection of an antidote to a nerve agent can greatly
reduce and/or eliminate the potential harm of the exposure. As yet another

example, rapid injection of certain drugs, such as a beta blocker, blood



WO 2006/083876 PCT/US2006/003415 13 control, voice selector, and/or
one or more elements for controlling audio play, speed, pause, fast
forward, reverse, etc. A user interface can include one or more video
velemn@nisssglesch as, for example, elements controlling video ey Gspe@d03415
pause, fast forward, reverse, zoorttin, zoom-out, rotate, and/or tilt, etc. A
- - user interface-caninclude one or more animation elements such as, for

exa‘mﬂ!@er,emwée?ﬁﬁ@}@Hiﬂﬂtﬁﬂﬁ@@%ﬂﬁﬁn@%Hﬁﬁdsf,aﬁ:fpéﬂaﬂﬂwide

reverse, zoom-in, zoom-out, rotate, tilt, colgr, intensity, speed, frequency,

appuksiri] sebicAline v ampusrdre s medifal sRadithdre haptic

[138]eManiserahasefRblR¥ I einam eI ddiizingna dildinauliis; force,
pressure, vigration, motion, displ cementt, temperature, etc. [129] valve -
a dé@?&%%ﬁd?’@%?ﬁSW%%%%ﬁcg%%é and/or through an aperture by

[136peQingitlasinglandiobabisteuistiomar petmniartpaseageisag: §130] vent
- to release from confinems i - r.utilizing. [132]
it T b R
ingestdisaineniizach vishdesminpe liong telinataws. e lgpsil dmrxea Rbbe
othe SLf sICaR AR sERGiowskiaagionstarsempRmanal

people and/or animals. For example, certain peogle are highl §'a4|g§ic to
ain

certanvRigIR IRas acyating P pRUSA s SARIRLHORR#ATISP
protginmiReeManem:, Bskpisticsdsied thenallergithiesponseptadig vial

exposure can lead to anaphylactic shock, which can cause a shar [op in
b|ooﬁ°&é§§&ﬂ&?%ﬁve%€%{§]876¥esﬁ rsatii}gﬁt%ﬁ 1??31?1%%8%%?&1&3565&%15%% by
seveliecaiyayibasirtotidn pstanctfitheeratepieoithafatianasssbgesin
neng %QEQ},Str%%Qf&aéﬁEaéteé’f&ﬁi%%%iﬁ@ﬁiﬁﬁh%?édﬁe%ﬁﬁﬁeﬂ%@_ rapidly

to such exposures can prevent injury and/or death. For example, in
respoiedity effvislksadiheorsticnmsad ahapinssanddie drogPatjertibeHn
epingphring{ EnbailiEIANBShFAR RrAIHs SHsHRtial apRirispsplete

relief from the reaction. As another example, injection of an antid?te toa
nerv@%@@ﬁﬁ%@é&%i discharging an actuating portion of a contents of a

compressed gas container, the compressed gas container contained within an
apparatus; in reaction to said discharging activity, moving a piston within a
vial, the vial one of a plurality of vials contained within the apparatus, each
vial adapted to store a liquid medicament, each vial defining a longitudinal
axis, the longitudinal axes of the plurality of vials parallel and non-co-axial,
the plurality of vials fluidly coupleable to a contents of the gas container; and
transferring a liquid medicament from the vial and through a needle that is

extendable into a patient.

[138] FIG. 1 is a perspective view, FIG. 2 is a front view, and FIG. 3 is a side view,
of an exemplary embodiment of a system 1000, which can comprise a housing
1100, which, in certain operative embodiments, can comprise a handheld
portion 1800 separated via an actuation guard 1200 from an actuation bar
1300. Actuation guard 1200 can prevent accident activation of system 1000.
Housing 1100 can be constructed of a durable material, such as stainless steel,
aluminum, polycarbonate, etc., to protect a compressed gas container,
medicament, injection apparatus and/or user of system 1000. The injection

apparatus can be actuated by a fluid pressure, such as pressure provided by the



reduce and/or eliminate the potential harm of the exposure. As yet another

example, rapid injection of certain drugs, such as a beta blocker, blood

WO 2006/083876 PCT/US2006/003415 14 thinner, nitroglycerine,
veathisteasstes, insulin, and opioids, etc., can provide subst®etialsaliefoo3415

from various dangerous medical cdfditions. [135] Thus, certain exemplary

embodiments provide systems, devices, and/or methods for rapidly

injeC&Mﬂp@eEQ@@%{%ﬁ&ﬁ[&ﬁ&l SRR RXSMR A AR adiBerts &RapRrise
an apparatus, comprising: a compressed gas_container; a plurality of vials
adapteipie e HAiBRAGSSARTIRRSHRH S A ViastsrhiRdiiehntifinal
axis, the longitudinal axes of the plurality of vials parallel and
nan-co-axial, the pluraljty of vials fluidly . couplegble to an actuati ortion
1 TR A T T PR o8 PGS L M
adamgdm@ﬁmmmisualmrm’gspwbigckiag,fpﬁ;mcthenpitivaliw@fbr/ials., the
pluraify SRR ALARIRGICHILIESAANARID, FhBeha/Rs AR AGkAHR0
portion of the content$ of the compressed gas container, transfer at least
a pomimday tae tigaistave ditmebermeahrarecphyrhfivpine ithd.aneariongh a
needle tbat is@eRgabisH Bl ARalieRthCRItaIN.RISMBIGY SMkadimants

comprise a method comprising a plurality of activities, comprising: .
discrEgmef aysisetd g horasrmrs Edhtentdisimenidinhrass iy gagoint
contain@scHie LenprasseshgasntghtainalboAtairad ittt madicagpmaratus;

in reactjon to said dischargin tivit vin iston within a vial, the
vial dﬁgi?fisagﬁ 'tﬁ%f’ \S/fgigs%ga%c(gﬁ%a%%ﬁ?n t@eggég%rg%ﬁl%?%%f: gl(\i/ial
adapdedtoistdrela digtaict mxediphryentbedictenis|gietainepcasrigitaaindl 00

axis. e anolilnala4s ldns BRIt AhYIR: AR #fghnon-co-axial

the plurality o uidly coupleable to a contents of the gas container;
and transferring a liquid medicament from the vial and through a needle

[1HAt isRXteRAabIt Yo Baticnts [IRSkkHR1 dob AmsrisRasivMiew: FIG. 2
is a front view, and FIG. 3 is a side view, of an ei;,emgz;'[rly eralg%%inent of
a sydteHiorBsat LA LBRITRLBRAAB G Y TR ARG CErtafh
operaiyeriabacisnertis | aano@ ) piseiathand hels spantitd0d 880be similar

separated via an actuatjon guard 1200 fram an actuation bar 13%0
Actulli tgo%rar i%%ﬁalégar?rbgré\l/een Calz%lglséeerl:}] 8%%\/&{%5& !g%fagyos em. O(S%l.us’
certain exemplary embodiments of system 1000 can provide a conveniently

carried, easy-to-use, easy to activate drug delivery apparatus that can require

little to no training to safely carry, use, and/or dispose of.

[141] To assist a user in positioning system 1000 in a correct orientation for
injection, system 1000 and/or housing 1100 can provide various tactile clues.
For example, a top 1110 of housing 1100 can be rounded, and a bottom 1120
of actuation bar 1300 of housing 1100 can be flat. Other tactile clues are also
possible, such as bulges, ribs, grooves, gaps, roughened surfaces, indentations,

etc.

[142] FIG. 4 is a cross-sectional view taken along lines A-A of FIG. 3 of an
exemplary embodiment of a system 1000 in a first operative position. FIGs.

5,6,7, 8, and 9 show system 1000 of FIG. 4 in second, third, fourth, fifth,

and sixth operative positions, respectively.



Housing 1100 can be constructed of a durable material, such as stainless
steel, aluminum, polycarbonate, etc., to protect a compressed gas
container, medicament, injection apparatus and/or user of system 1000.
Wheoinjesisan apparatus can be actuated by a fluid pressureP€uaIS286/003415
pressure provided by the WO 20067083876 PCT/US2006/003415 15
-« cOmpressed-gas, whieh upon completion of its actuation duties can

[1 4%5 dﬁ%&eﬁqlé%‘ G110 VIR OIPRRILRPE OPSRIMheRUFH-ASNVIB(UAIBRation

cator 1400. [139] A status of a system 1000 can be determined via

statgpiddiedernddomaiaion &2h Hiidysielf08 R SRImpESg v
blocltngsopPobe; 328 siliveoas Ao raetkkieeii windesy VU0, ardhietientof

housing 1100. Viewable thraugh the wind ane?1 a stat
medieHERASERMNED %%ﬁ%?%“f%ﬁrﬁ%gc)% ono ?8 ansggaf’efyg?f%}%’ruse
injegidicaapranus dartie meatinechentnaBMor @i activation status of
system 1000. For example, if the medicament has aged to the point of
discoloration, which aging might or might not render the medication

[144%elépsn hemofel, retesss gt ondiadlor Eioptienmeanswate Swrdtid?%o be

det 5}9&9& SHAID EXEHAIALKEMB LI i EAG SN REARE POHIIAY
110eS via g%%g indicator 140§%‘nd/c)r agr%otr?;} opeﬁr%ng in houg%é;lég&

[140 @ SRaipniSRh BRTETHBBHRORIAIC b BRSSP Y
compadomadicanenidaldens nethiasisrot)aideinaffisigntin andidn a
rapidly deliver a ribed dose. The.length (L) and width (W) ef system
1006°CHT %éegiﬁ?ﬁpé}? i ARACEIARE &S ﬁ?&r%%l‘glél&l}ﬁg}ﬁ%ﬁ%%sse %ﬁocggn be
Iessmnaajmemﬁtby'ﬂgustxaﬁemaﬁa@aem@@@rwb@d"miem Dpeydient 1000
can prgyide 3, convenientlyo AT GADLLAMES a5 19 RL RIS ar
delivery apparatus that can require little to no training to safely carry, use,
and/Br0gispobe wpvEdpss tagsidios seniachBdthda @95&%%%&9)% a

Co”ﬁgfm@ﬂm%ﬁ%imﬁ%gaam sYsiemk0R aadimid) eustia e Lm0

provide various tactile clues. For example, a top 1110 of ho sin?j 1100

can & Rsubiqeghtag SBBRbM B PIBoUFE A AiSH BXF1H0D BrHdGsing
110Q saprbpdiai@thes JastiEglursanemnlsda passible sidch2 bilges,
ribs, grooves, ga ughened surfaces, indentations, etc. 4is
a2 R AR B85l 1dghach:
embodimadtdfliadystenl 20@0tntangsiropecliihe posiien: TG gas

container 2400.

[145] Once gas port 2600 has been punctured, an actuating portion of compressed
gas 2500 can escape from container 2400 and flow via gas reservoirs 3000,
such as gas channel 3100. The flowing gas can meet and/or apply gas
pressure to medicament actuator 4000, which can comprise a pusher 4100,
which can travel within a sleeve 1500 defined by walls 1520. Sleeve 1500 can
be constructed of metal, stainless steel, aluminum, plastic, polycarbonate, etc.
Seals 4200, such as o-rings, can resist gas leakage, such as past pusher 4100
and/or out of housing 1100. Thus, pusher 4100 can func‘_tion as a piston
traveling within a cylinder, although it is not necessarily required that the

cross-sectional shape of sleeve 1500 be round.

[146] Medicament actuator 4000 can interface with medicament storage assembly

5000. For example, medicament actuator 4000 can comprise a plurality of



5, 6, 7, 8, and 9 show system 1000 of FIG. 4 in second, third, fourth, fifth,
and sixth operative positions, respectively. WO 2006/083876
PCT/US2006/003415 16 [143] System 1000 can comprise a housing
WQo®sha@srikield portion 1800, actuation guard 1200, and/or BCTUE 20061003415
1300. System 1000 can compriselgystem actuator 2000, gas reservoirs
«3000; medicament-actttator 4000, medicament storage assembly 5000,

me?h%ﬁg&?@h@@@! e1R0PQmNgese YABQ0hik8 ANCHcRAENH/QR0,
and/or gas vent mechanism 8000, etc. 144%#%n, rF éal, rtelease,
rotatfaHNER S AN BRVE MY STy ER? e éi?éi AT 2000
canihriadagirddedamdly dschaigplaimeyatisgtpprtcmrobppiedtents of

a compress gas, container. For example, system actuator,2
confy l%gcgﬂlﬁfbgiaéﬁ &cgléeggsn%(ag‘pr?e?%é?&fr\?\?ﬁ?c initia tﬁ%gﬁzc@rﬂain a

compréssddfas2 606 phungtuatily podiiorpistankit+)e4n aykassesdyfrom
ConEiNg! AA0RHRFBFLAHAR AR OISO ARRRN AP AIAL adpuncturer

27061.0Upon removal and/or relocation of actuation guard 1200, actuation
bar an800 vats BéOhevebedodet 1 ArRyBINwe cBiftass AP kamdReld portion

1800, SRR HESQ Yali RO/ QuspiRc ation of-artAtian gilaseh 20 rgstser.
container 2400 can be brought into r({:)gn act with plljg{%ﬁlurer 2700fy.ia

exterasBiR Bnech A ORdrRr e nrab R DBECLHED - R e b !

a
actuatignistich 22l hus; (agtuatier Ioar AR 00 Xy A Preveithaphidaiy
acti\ggti n of systerl'? %OOO_arégi(IgJIr a%g}g%%%gqgndischarge of an actuating
port P O htefirs 25660 gas contaiher 2400. [145] Once gas port
2600 has been punctured, an actuating portion of compressed gas 2500

[1422” EE&?%FB‘?]%%&ﬁﬁ@ﬁl&%ﬂ&%@@iﬂ&%ﬂ%&%é&%@@l@r 3R9Gaseh

gas channel 3100. The flowirig gas can meet and/or apply gas
presssitbstantilbiaarid snaCr R A0eDY wHiRECRLT ASrRHo8% HaRFer
4106y, whighrcan savekwitinm sleyanddnh dalned bypalndbads of
Sleeve 1500 can_be constructed of metal, s inlessll SteelTﬁlufninUch]ﬁnal
plastite PYRERHOS RIS Patalles AT RIBH AICPREGENGS, can reSst gas
leakagie cSuabhagpast pesbakial hahelongiutdifd eusing ilsl@oreFrrsling
pusher 4100 can function as a piston traveling within a cylinder, although
it is B 1fnr%eezf:'essarily required that the cross-sectional shape of sleeve
1500 be round.

[148] Each vial can be capped at one end with a frangible 5300, which can be burst
when piston 4400 generates sufficient pressure upon medicament 5200,
thereby allowing at least a portion of medicament 5200 to flow out of vial
5100 and into medicament carrier 9000. Thus, the plurality of vials can be
fluidly coupleable to the actuating portion of the contents 2500 of gas

container 2400. )

[149] Medicament carrier 9000 can hold each of vials 5100 and can travel within
sleeve 1500. Medicament carrier 9000 can comprise a plurality of channels
9200 adapted to receive medicament 5200 as it exits its respective vial 5100,
and direct medicament 5200 to a common conduit 9300. Medicament carrier

9000 can interface with needle assembly 6000 and/or use indicator 7000.

[150] From common conduit 9300, medicament 5200 can enter needle assembly

6000, such as into a single needle 6100 via which medicament can approach



[146] Medicament actuator 4000 can interface with medicament storage
assembly 5000. For example, medicament actuator 4000 can comprise a
plurality of WO 2006/083876 PCT/US2006/003415 17 plungers 4300,
veachoehsskich can be capped with a piston 4400 which can BeBMisgip@dicie1s
and/or move within a correspondiﬁé vial 5100 containing a liquid
« « medicament-5200.-For example, in response to pressure applied by an

actyaling apEd Ohhe CaBiaRiS 8RR LoMNREsTeRgRABOMNIAEE2400,
pusher 4100 can cause pIun%ers 4300 and/qr pistons.4400 to

simIRAM &t &Iy ehsVE TS A B oPQomrsdlotiibay L SR8 BPRTHAGEL
4308 Piston 54108l sdinesE nllO0t aatuinerhas 1 306 athaxdmpoet 1340.
Pistons 4400 can be constructed of a resilient, durable, and/or sealing
material, such as a rubber. Each plunger 4300 from the plurality of
[150urReksroantd&lite 3 ipogitucinalerdxibachation drudi) eres te pndhbeld

4310, 4% %8663 A4, 0{ 156 ALY Pt AluasRRHAlR ki ereoaxial,

andfor co-planar. |14 /] Each vial 5100 from the plurality of vials can be

subgearabaispesinasheath GiA0 sodmsklaAndioy FEERN andRCERIERAT AR)0

ellipigakeipsmesivnaahansd ﬁmﬂ ¢eoh vialskiPBoardefipeoach
longitudinal axis, the longitudina af<es of the _plljirﬁléy.of viaISJ)arglIIeI,
non BedKmARRheABHE St PHE SRR S e O SRR TiRIEan be

co-axial with the longitudinal axis of its corresponding plunger. [148] Each

vial can be ca one end,with a frangibl ' rst
R R e g oo o0 BCEMARE S
therelgadkoaring ckealow Hortich denetiidahehbs 200 tditbwaidihaal

510 ' ' g - i X
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fluidly coupleable Ing portion of the contents 2500 of gas

contesherdingea] ehambrsdRAhaeR e sHHs DRt MR8 vials

5100204 £achravelwikinnmslesvedl 200 r¥edisanenirtar9e00aDgican
comprise a plurality of channel 92%0 adaﬁ)ted to re&&'é}se m gcicam nt
520088 hes i Yes e ol visIBIBe SHe e medicAIReRt 52U to a

comgigagecRekittdB 6000V ecicacieateat teriQOTD ¢ahdntdofac towdtator

e R A Ry O P e gy
1320 and medicament carrier stop 9400. As medicament actuator 4000,
medicament storage assembly 5000, and medicament carrier 9000 slide closer
to actuator bar 1300, needle tip 6200 can extend further from actuator bar
1300 and sheath 6300 can become further compressed and/or deformed. At its
ultimate extension point, needle tip 6200 can extend from housing 1100 from
approximately 0.25 millimeters to approximately 20 millimeters, including all
values and subranges therebetween, such as up to approximately 2

millimeters, greater than approximately 5 millimeters, from approximately

5.13 millimeters to approximately 9.98 millimeters; etc.

[153] Referring to FIG. 7, as gas chamber 3200 continues to expand, medicament
carrier 9000 can be driven until medicament carrier stop 9400 contacts
actuator bar stop 1300 thereby resisting further travel of medicament carrier
9000. At that point, additional expansion of gas chamber 3200 can cause
medicament actuator 4000, pusher bar 4100, plungers 4300, and/or pistons

4400 to initiate travel with respect to medicament storage assembly 5000,



6000, such as into a single needle 6100 via which medicament can
approach WO 2006/083876 PCT/US2006/003415 18 needle tip 6200. As
medicament actuator 4000 and/or medicament carrier 9000 are driven
worase®asaator bar 1300, needle tip 6200 can penetrate an PEMAUSA0EQ @B415
needle sheath 6300 and exit actudtor bar 1300 at needle port 1340. [151]
 ‘Refefring-to FG: 5,-tpon movement of actuation bar 1300 closer to

hangPeldy pertinmdSaPegheath seakd33n Han sopeandeantaeshyith

sheath tip 6400, thereby causing sheath 6300 to le and/or crumble,
Ao SERARGE AR LA M BACEREC AR SRtk HUEBE
stop:4:31R6 I0, 3P Rach floveidic dmenpheacirasion StabclshAcarrier
spring 1600 is compre 1 rring to EIG. S at| -portjon
o R G SD  hee O el e T BT b
chapaté:8100icTirei gag, fvngihlean39iche beafenloedy préosarzagntedby a

beg iﬁl%@ Ascymuiate, hehind whisher A0 feERAR 985D RBHING BRSeedle

chamber 3200 and to cause medicament actuator 4000, medicament

stor&g@0aduensiNesHR eandbmemeimREA ol 2 hir. dotg et yLahlsy

withif $lseng 1200 A% MRAGARIS Haa Gl atpr-40efn maricaharinsiorag
assembly 5000, and medicament carrier 90%) slide %Qs%g z?qttuat r
8d& et

13068 &5HblF 66T BECBIABS MY 5dRely 20SRbR AeEis r

132@aettimsdistimenpeakiantied 90lstkagticdichmecdractisatert4000,
medi artnent stﬁra %las%emglgtgooo, and medicament carrier 9000 slide
closBP {6 Ecitatst Bar 1300 needle tip 6200 can extend further from
actuator bar 1300 and sheath 6300 can become further compressed

[1 Szd| d/ KL %@%&t%&r Wi ede e eRsioRRRIdL Mesdls 1163800 @ ent

extend from housing 1100 from approximately 0.25 millimeters to
approxinahenks SN FATeTBEaE T YGRS B LGS
therghgbagenogsich as up to approximately 2 millimeters, greater than
approximately 5 millimeters, from approximately 5.13 millimeters to
approximately 9.98 millimeters, etc. [153] Referring to FIG. 7, as gas
[1531arReesr32H 6 FIGHS, es gas ekpabel; 3A00icantierds taerpmd)0Rdamizat

her b B B e o,

additontexpansipnnf ey chaplster tBoiobawh walisenpdidivsRi sinrage

actuator 400%0BHSerBat 410 P HAYRERARPRd ABSU QT Riste&Enent 5200
from vials 5100, out of needle assembly 6000, external to housing 1100,
and/or into the patient. As gas chamber 3200 reaches its maximum size,
medicament actuator 4000, pusher bar 4100, plungers 4300, and/or pistons
4400 can continue moving until they complete their travel with respect to
medicament carrier 9000, thereby causing gas release actuator 9700 to engage
with gas release valve 8200. Engagement of gas release actuator 9700 with
gas release valve 8200 can cause within gas chamber 3200 to exit gas chamber
3200, discharge away from pistons 4400, and/or exhaust from system 1000

and/or housing 1100, such as via status indicator 1400 and/or a gas escape port

located on housing 1100).

[156] Referring to FIG. 8 and FIG. 9, as sufficient gas is vented from gas chamber
3200, the pressure applied by the gas in gas chamber 3200 can decrease until
the force applied by the gas on medicament actuator 4000 is less than the force



4400 to initiate travel with respect to medicament storage assembly 5000,
WO 2006/083876 PCT/US2006/003415 19 thereby generating an
expulsion pressure in vials 5100, and/or thereby rupturing frangibles 5300
vendoadlosssig medicament 5200 to enter medicament carrieP@O0CR200¥03415
begin flowing through medicament&hannels 9200, medicament conduit
« - 9300, needle-6100,-and/or out needle tip 6200 and into a patient.

Altegpatively. frangibles 6RP015AR, BE#ERIGISIROM BEaHEMSRRM by a

frang‘ible located at or near where medicament conduit 9300 couples to
neethereby 0w ina mffieanssoereis PokatsePst 0 Adught,
resilienticama bani AvoseatnorratesiabRetentiaily Aayingring to
predetermined yield strength, s as a rupber, such as mo butyl
bi5e TGt B3 PR A At BORERLE) RAg oV e
prededesamnedogiets stresighithstcheae deranpegabrtiinopdaiptics, such as
polystyrene, efc. [154] A ' ' . actuator
e T b AR
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8, 23,045 ENAMBELRAANCORIN deS 10 30 HHEd G R tha6byalRRARDO,
pusher bar 4100, plungers 4300, and/or pistons 4400 can _continu

movirgR AEREY BSRIbIRE AR AT N Maliea RS rape e 2
assemblnaAPRoihasaly @xaelliperaoprestieminetisobe aBtegidament

5200 from vials 5100, out of need| mbly 6000, ext to housing
11087OX KPS AR B URSES ﬂfyﬁgrﬁgﬁﬁgﬁ%b%%ﬁbeg é%‘gf{%%{%s maximum
sizesumeditialiyerxhanttedtof is006dipushet) Bher4 b disohwmegng 480 0rthed/or

pist%ns 44%9% can co%gw@omoving until they complete their travel with

respet%:‘?nfl medicament carrier 9000, thereby causing gas release

actuator 9700 to engage with gas release valve 8200. Engagement of

[193S IKIGASAAGILAIRAAEORVI (98SHRISassHY abre. 828800 (;auee1 M6t U0
gas chamber 3200 to exit aas chamber 3200, dlschagg awa froﬁngiﬁ .
Iy iisdes

pistoTd 240t HiRbraReA0QrTherh Wkl ey Sl el ms;
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housing 11Q0). 56!Ref ring to FIG. 8 and FIG. 9. as sufficient gas is

ven%ﬂgﬁa%‘ga A elfl Zg‘ffr?E% SP&%%% rﬁ‘f)?lr(latc? %Cy}gt%ne{:aggéélanﬁgas

chansthes 3200 thamdat iegsganritild/or potentially reducing and/or eliminating a
sharps hazard.

[158] In certain exemplary embodiments, system actuator 2000 can comprise a
finger triggered, twistable, pivotable, and/or lever-operated mechanism. For
example, system actuator 2000 can comprise a twistable handle that can screw
into gas port 2600. In certain exemplary embodiments, system actuator 2000

can be a finger trigger located on a side of the housing.

[159] FIG. 10 is a flowchart of an exemplary embodiment of a method 10000 for
operating a medicament delivery apparatus. At activity 10100, an actuation
lock for the apparatus is released. At activity 10200, an actuating portion of
the contents of a compressed gas container are released. At activity 10300, via
pressure provided by the released gas, a needle is extended from the apparatus.
At activity 10400, via pressure provided by the released gas, a piston applies

pressure to a medicament stored in one of a plurality of vials. At activity



the force applied by the gas on medicament actuator 4000 is less than the
force WO 2006/083876 PCT/US2006/003415 20 of compressed spring
1600. Thus, spring(s) 1600 can begin to expand, thereby moving
woerersasne carrier 9000, vial assembly 5000, and medicarR€milseonetos415
4000 away from actuator bar 1308%and helping to exhaust gas from gas

-« ~chamber-3200~As medicament carrier 9000 moves, use indicator 7000

can }Eﬁ%&s' X‘@Ehgiﬁé‘ %&%ﬁ%g%@@h&%{%h&e ehimasisamenieatter
hooks 9600 and engagement receivers 7100 and/or engagement catches

72060600 berrrditanseidtsioss thediiShroneh hiovedlarRy G
20t%@feﬁtk;]@&$§@&hysm@mt), 0360GRedeRYRIWEIdsdhesepsieteaiing a gap
etween sheath tip 6400 and needle port 1340, and thereby exposing a
pre0@ﬁ§8ﬂn@ﬁ3ﬁ§ﬂﬂfé%gfg?gd@% %ﬂ%ﬁtb?ggﬂgg?forﬁ%%gﬁé)@ zl!he or

proviginganiindidatigpiratsyaAtertivip0 1848, bbe appseduiin deliketyd
substantiglly .exhapsted. of its. medicament,). ' ' ny
A S oo
moves away from actuator bar 1300, needle 6100 can retract into sheath

[1@0%%‘]@ Un-huckles andior ynsgefermsowaibitsaariginalshapes,

entually, needle 6100 can retract completely within the boundaries of

housheynEDtyAdPRETEhiNg TerseeRendiiEngl HibarhatidRe s
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azard. [158] In certain exemplary embodiments, sys ctuator 2000

can éﬁﬂﬁﬂf&bg&a“fﬁib%‘?otﬁ%&?gﬁf %ﬁi%%ﬁg?r&p%?g% e, {ar%/%lra teanbe
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exemplary embo nts, system actuator.Z’OOO can be afinger trigger
located GiYQageiasohithichedshegisproormgiongyard fidHictrareeparise an

exe_@&l?art}’oﬁ@M%%&&f@%h@d@@%@@a@k@@ﬂ@éﬁ&m%dﬂt@ﬁiﬁﬁiﬁ&ﬂt
delivery apparatus. At activity 10100, an actuation lock for tﬁ@ﬁpparatus

is reRFaBe KOG T8I, %‘ﬁrgd%%iﬁdtﬁmﬁ?no&hﬂ%l% ts of a
COMPIaGseshgas AoPRINGh atenieless gdar pactivity 260306 sia spressure

provided by the released ga eedle i tended from paratu
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appli@sl/or when system 1000 has not been used.

[161] FIG. 12 is a perspective cross-sectional view taken along lines B-B of FIG.
11, and FIG. 13 is a perspective view of an exemplary embodiment of
actuation stick 2200. Referring to FIGs. 12 and 13, system 1000 can
comprise housing 1100, actuation bar 1300, and system actuator 2000, which
can comprise prong squeezer 1390, actuation stick 2200, prong retainer 2100,
spring 2300, upper spring retainer 2260, gas container 2400, gas port 2600,
and/or puncturer 2700. When actuation bar 1300 is pressed firmly against a
user’s body, such as via slapping housing actuation bar against the user’s
thigh, buttocks, and/or arm, prong squeezer 1390 can urge prong tips 2220 of
prongs 2240 of actuation stick 2200 toward one another. Note that prong tips
2200 can have a triangular, wedge, angular, and/or frustro-conical shape. As
prongs tips 2220 slide along the angled V-groove of prong squeezer 1390,
prong catches 2230 can substantially loose contact with prong retainer 2100.

This can allow compressed spring 2300 to rapidly urge actuation stick 2200



pressure to a medicament stored in one of a plurality of vials. At activity
WO 2006/083876 PCT/US2006/003415 21 10500, a frangible containing
the medicament in the vial is burst. At activity 10600, the medicament
wiow®déresasthe vial, through the needle, and into a patient. ARGIISEY06/003415
10700, once a predetermined dosé?s expelled and/or injected, the needle
is withdrawn from the patient and/or retracted into the pre- use bounds of

the apPp3LRNAM AN ISR RAPAIIUN ik rEnGg G 1R isaiefor

additional injections and/or indicated as previously utilized. [160] FIG. 11
is a pENSBETRRY GHAY BE SRR RMBBFIAPGE <38 tern iRstgh a0y
showingaActudtinmotyped 4200 comeaved barbdwilsiag 3d 0:aplibagas
actuation, guard 1200 no longer.separates actuator har 0.1r.
o AT 7S BB RN AR G T0 M L AR
portion 1220 that can be gripped by a user to pull actuation guard 1200

[1@ﬂvaﬂmma%{aygs!sﬂegf%cmm%ﬁs&yoeme&@&gxs eMHRA40 Be Activated,

ch as via slapping actuator bar 1300 against a thigh of the user.

Actuagerrpiser 8000 00 vatreoHipritkemalapg lirsrisdck Hbardtorystifion
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guard 1200 is installed on housing 1100. Actuatioeg%guard 1200 can

comBifaGaadrepdhrdi B0 RR tR A sdpatisp sl n id AP S5 HSm
handinglg pediemdsQatiseosysirm kAR M phinfsgitdadAnowhengh

system 1000 has not sed,.[161] FIG. 12 | erspective

cros S ERRRE VT i TRt S i3 00 T AR Co10g,end
perspectiebaénobdt asesxeniplasyamiboehinstntiofaastsatioly stieck @200.
Refeyri ] i ing 1100,
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uppef, SiprgLetaings 2260s gasicrataings. 2400, gas port 2600, and/or
puncturer 2700. When actuation bar 1300 is pressed firmly against a

user's body, such as via slapping housing actuation bar against the user's

[183ighAbyptiasisiandiar aielipioofisgreesds, LAgibearnirgam ocigatips

2220 of prong53340.0f aciiation s11sk 3299 taward one. anqilist, et
that prong flps

Y00 Bah Rave a tangular. wedge, anguiar, and/or
frustto-womécedIzhape sus theo ngsngiH00 ROdidkasian g ameitangiéds00.

V-9rqqye o Rigng §%%§lra]1§a%9age 8600, via which gas can exit gas chamber
3200 along gas exhaust path 8900, which can extend between sleeve inner
walls 1520 and outer walls 9100 of medicament carrier 9000. Eventually, gas
exhaust path 8900 can extend between handheld portion 1800 and actuator bar
1300. Likewise, an alternative embodiment of valve 8200, made of rubber or
any other resilient material, can be placed across seat 8500 to provide a seal
that, once gas release actuator 9700 interacts with valve 8200, allows valve
8200 to bend or flap upwards away from seat 8500, causing the gas to escape
via passage 8600.

[164] The following paragraphs expands on the above and describe various

exemplary embodiments relating to compact auto-injectors that can comprise
and/or utilize a vial or a plurality of vials to store and/or contain an injectable
medicament. These auto-injectors can have a compact form factor, such as

approximately the size of a credit card. There are many methods of delivering



prong catches 2230 can substantially loose contact with prong retainer
2100. This can allow compressed spring 2300 to rapidly urge actuation
stick 2200 WO 2006/083876 PCT/US2006/003415 22 and gas container
Waomemsasmd puncturer 2700, which can penetrate gas port P60QStesohsa15
allowing gas to escape from gas cohtainer 2400. Although any of many
- different-types-of-gas-containers can be utilized, an exemplary gas

containehcalt ffaRIRIREh temphel asdddmited, aswodauh diladolield,

NJ. [162] FIG. 14 is a cross-sectional view of an exemplary embodiment

of gaEN s thAds ARt S R EtIeB SRS Ak A BHE R P HIRE R8s A-A of

FIG nddRysientudidfQ eanpaonaptismjsangheld portion 1800, actuator bar
1300, sleeve 1500. As pistons 4440 near the limit of their travels,

medicament 5200 can be expelled along medicament path 5900, which
ExeaipbxicEhpadivirandinle 380k dnafidiizimgdioadwenitgbhenels 9200,
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1S EXE1m
Sdch as subchianeous intramuscularly, and/or at a depth of from
approjéntetaijlioins aniitinstefsorEapproRhTastay 20 AdMiREeE s, including
all valugs And SxRIBPESHIREIEN SEUBE DrodeioaS HRetR. 2 millimeters,

greater than 5 millimeters, etc. [163] As pistons 4440 near the limit of their
travels, engagement of gas release actuator 9700 with gas release valve
[16520\6ambauBRea0fopIessathspikcABRE! fvima\vhanmibee anrcauptishat

o-ring 8400 is yrged. away frgm its seat 8500. This.movement can reyeal
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8500 to provide a seal_ that, once gas release actyator 9700, interacts with
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utilizéran\izkovralp lwiaitincheiatslicastertcan dfomisstadandiotihjad thibpagh
the use of a vial system that comprises a plunger, vial(s), reservoir, and/or
needle that can be located within said chamber; wherein the force can be
applied on the plunger at the proximal end allowing for the plunger, vial(s),
reservoir, and/or needle to travel towards the distal end of the housing;
wherein the plunger can slideably travel through the vial towards the distal
end to allow for the appropriate dose of medicament to be delivered; wherein
the needle insertion point can be located more superficial than the injection
site; wherein the needle can have a length of at least 6mm and/or the
medicament can be ejected at a pressure of at least 25 p.s.i. at a rate of at least
0.20 ml/sec; and/or wherein the needle can retract into the shield and/or

housing and/or a needle protection portion slides over the needle following

delivery of the medicament.

[1] FIG. 15 shows an exemplary embodiment an auto-injector 15000. Though the

figure shows the force mechanism used as being compressed gas, the force



medicament. These auto-injectors can have a compact form factor, such
as approximately the size of a credit card. There are many methods of
delivering WO 2006/083876 PCT/US2006/003415 23 such medicaments
WO 0etesaTiact devices. The below descriptions cover mulkgEUSROtaO0315
and/or mechanisms that can effe@f’ively administer a medicament using a
« v compact-aute-injector: Exemplary Embodiment One: Methods of Utilizing

an MRS TOLILR Tisspraelesy S hesimiohdgathas adnethod of
implementing an auto- injector utilizing a spring and/or gas (%r%[&er}lsystem
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thewohtensostiegas SikePuity 6Py Rexhe Bz BRI GRAgHEC

spgngsisdfficenuiheectimedicamenidield withiv spidt-tfjesmbertiso the
needle and/or through the needle insertion point to a ?emhir?f igﬁqeeast
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through the use of a vial system that comprise, gel.o¥i or
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the housing; wherein the plun%er can slideably trav Ithrﬁugh the
viabhowwer Bertisnsisies teaedicmesntishgricss sropstb e by tap up,

meglicaryeniiibe delivesadinvhespiterhernepdivinsestienipofnt tanie
located more superficial than the injection site; Whereiln %Qe needle can
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nsure
ICame can%e ejected ata

pregsuieces firlpasitdng.s.i. at a rate of at least 0.20 ml/see; and/or

wherein the needle can retract into the shield and/or housing and/or a

needle protection portion slides over the needle following delivery of the
[16WpdRiGn#hhows the safety tab used to protect the user from accidental

activation. FIG. 16 also shows an extended portion of the safety tab with
grooves added tovit. This can aid the user in removing the safety tab by

creating a larger gripping surface and/or a more tactile feel to the tab.

Exemplary Embodiment Two: Chemical Reaction
[168] This exemplary embodiment involves an auto-injection system that utilizes a

chemical reaction as an activation mechanism to deliver the medicament into a

patient. It also comprises a needle protection system.

[169] This exemplary embodiment comprises a delivery system that can encompass
a housing, vial or plurality of vials, plunger for each vial, single needle or
needle cannula, and medicament or medicaments within the vial or plurality of
vials; the vial or plurality of vials in communication with the plunger(s) at
proximal end and in communication with a reservoir that contains a single

needle or needle cannula at the distal end; the needle can be protected by some



[1] FIG. 15 shows an exemplary embodiment an auto-injector 15000.
Though the figure shows the force mechanism used as being
compressed gas, the force WO 2006/083876 PCT/US2006/003415 24
woethisdsssmobe created by a spring force (See description ofENBULB06/003415
below). The top of the housing caR%be laser-welded to ensure stability
- dueto high- pressure: t-ikewise, the entire housing may be made smaller

by elinatinge SCLeuSAAg 0L BRI RRIHY JRERATHANHA 638 dRethfeal is

housing. In FIG. 15, this can be completed by adding hooks to the base.

The Hioreddanigrach withsasthes chricrha e nowRigcaibat mashsithe
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compressed spring. These hooks can also _click into the housing, making
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bar dispenses the medicament, this piece can push the rubber flap up,
therepipFamaadivigeseesi gbdeeics rapisntsrpihsuvialufisgrEsieectos the

gas MR cRulddag rirglrRiRdhaly e slicachatiowiaddensepanale dad of
ensure sharpness for puncturing. [167] FIG. 16 shows the sa{g{% tab used
to profYEI R OB HBR S HER At YA SRR, ST B YL UASHs an

exte ngiesbpmiinn of thecsdfe prdadotivitip ogion yidcadaectho itectivSaarwaig
the user in_removing the safety tab by creating a larger gripping surface
and/c‘???év%?ﬂ%%h% e eonfhe tab. Exemplary Embodiment Two:

Chenji(_:al Reaction [168] Thi_s_ exemplary e_mbodimc_ant involves an
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meéchanism to deliver the medicament into a patient. It also comprises a
needfer Breiesith Bostiom [ PeOTS D e REMPIMAERTBEUPHERCES T rises a
dF”%éMfa‘&méHﬁiaﬁ@H.%%Wﬁ&ul@rhﬁwiﬁg,, wiah @i phralipioéadals,
plunger for each vial, single needle gr need]e cannula, and medicament
o O AU The RO AR PO Yl B B 5
vials siinilaminighi aatieraldtid ihresyaifaog engsgaat contain mostly Sodium Azide
(NaN3). Once the spring (attached to the container) is activated, the two

rough surfaces can simultaneously come in contact with each other to create a
spark and puncture the Azide container. This can create an immediate
chemical reaction because of the spark. The reaction (2 NaN3 —>2 Na + 3
N2) can form hot nitrogen gas and sodium in order to create enough force to
inject the medication. A modification to this figure can be made to include
another container at the top in place of the puncturing pin that can break open
from the force of the spring and second container, thus mixing the two
chemicalss and can cause a chemical reaction to occur in order to produce the

force needed.

Exemplary Embodiment Three: The Spring Driven Injector
[171] Certain exemplary embodiments of the auto-injector can use a spring or
multiple springs to inject the medicament into a patient. The novelty of this

system can lie in the orientation of the activation springs and the vial system



proximal end and in communication with a reservoir that contains a single
needle or needle cannula at the distal end; the needle can be protected by
some WO 2006/083876 PCT/US2006/003415 25 sheath/ shield; a
vehemiceisszaction capable of occurring when one chemical iBCaloMe /003415
interact with another chemical artflor a substance that may create such a
- ~react|0ﬂ through the-use of some activation mechanism; and said
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theariahit daedentire needle, reservoir, vial, and pIunger assembly can
retract towards the proximal end of housing by some means such as a

wire, spring, o-ring, and/or rubber membrane and/oraneedggjg}rotection
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force is applied on the plunger at the proximal end allowing for the plunger(s),
vial(s), reservoir, and needle to travel towards the distal end of the housing;
wherein the plunger can slideably travel through the vial towards the distal
end to allow for the appropriate dose of medicament to be delivered; the solid
member is displaced away from the plunger, which can allow for the retraction
of the entire needle, reservoir, vial(s), and plunger assembly towards proximal
end of housing by some means such as a wire, spring, o-ring, and/or rubber
membrane and/or for a needle protection portion to slide over the needle
following delivery of the medicament.

{

[173] FIG. 18 shows several views of the spring driven injector. The primary force
used to push down the pusher bar, vial system, reservoir, and needle can be
provided by compressed springs. In the cross-section drawing, two springs
can be located on the outside of the central chamber (containing the pusher
bar, vials, reservoir, and needle). The springs can be held in place by a rod

coupled with hooks. Each spring can have a rolling solid member attached to



[171] Certain exemplary embodiments of the auto-injector can use a
spring or multiple springs to inject the medicament into a patient. The
novelty of this system can lie in the orientation of the activation springs
veddothesagiesystem WO 2006/083876 PCT/US2006/003415PQ6/($2406/003415
comprises the plunger, vial(s), reséfvoir and the needle/cannula) system.
- -Because-the aetivation springs can be located in parallel to the vial

systam.ihe A6 ige.ca8s smalsithap@xisting deyicssaa:Hhe imaket

(that are linear in nature), potentially having a form factor that is
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bar, thall®ysiegn, reservoir, and needle can be

Exemplary Embodiment Four: Pulley System
[174] This exemplary embodiment can utilize a pulley system as the activation
mechanism for injecting medicament into the patient and that can also

comprise a needle protection system.

[175] Certain exemplary embodiments can comprise a delivery system that can
encompass a housing, vial or plurality of vials, plunger for each vial, single
needle or needle cannula, and medicament or medicaments within the vial or
plurality of vials; the vial or plurality of vials in communication with the
plunger(s) at proximal end and in communication with a reservoir that can
contain a single needle or needle cannula at the distal end; the needle that can
be protected by some sheath/ shield; the housing further comprising one or
more spring pulley system(s) that can constitute a spring connected to some

slideable resilient material such as a string, wire, wire coil, flat metallic band,



provided by compressed springs. In the cross-section drawing, two
springs can be located on the outside of the central chamber (containing
the pusher bar, vials, reservoir, and needle). The springs can be held in
wiezwdnssted coupled with hooks. Each spring can have arolig2006id03415
member attached to WO 2006/083876 PCT/US2006/003415 27 it that is
- -also-connected-tora-bar-that is held into a notch/indentation in the

resepyQinngabibgibeiam of thavintag Fhamares # seUd Aeam ean wrap
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comprlse a needle rotectlon system. [175'[] Certainexem
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membrane and/or a needle protection portion to slide over the needle

following delivery of the medicament.

[176] A pulley system is shown in FIG. 19 as the primary method for forcing the
pusher bar, vials, reservoir, and needle down for medicament injection.
Similar to the above spring-driven injector, the activation springs can be
located parallel to the vial system and the device can be activated by the user
pushing down on the outside sleeve of the device. The use of a pulley system
can create a mechanical advantage, producing the proper force needed to
efficiently push down the vial system and deliver the proper dose of
medication. FIG. 19 shows a bar that can be connected to the end of the
rod/spring member. This bar can be connected to the pulley system (that can
comprise some resilient and/or moveable material). The other end of the
pulley system can be connected on top of the pusher bar to a beam that can be
able to slide when moved to a certain position. As the springs are driven

downward, the pulley system can pull the pusher bar, vials, reservoir, and



plunger(s) at proximal end and in communication with a reservoir that can

contain a single needle or needle cannula at the distal end; the needle

that can be protected by some sheath/ shield; the housing further
WOmosieigrene or more spring pulley system(s) that can coRERtUS2086/003415

spring connected to some slideaBfé resilient.material such as a string,

wire, wire coil, flat metallic band, WO 2006/083876 PCT/US2006/003415
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the prorgwmal end of the plunger such that when the spring is activated the
spring can produce enough force to allow the pulley system to operate by

having the resilient material, such as a cord, which can forcefully travel

Exesypdany Bnebordmiend Fayet 8f:endacdledentyltifd’@an cause the cord to move
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site;'Uipor exit of the &sired contents of the vial, the solid member can be
disptacericirayefroensin piuryarbewnpiorsmeie lepgieand srikih adlRidR,
vial(8),@nq/arpitager assembly to retract towards the proximal end of
housing by some means such as a wire, spring, o-ring, and/or rubber
membrane and/or a needle protection portion to slide over the needle

[17g]lowingidelivam el heunadicarnddivéln pelensyaterorsstiombdn
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the Sutside sleeve of the levice."The use of a pulley system can create a
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the small injection opening, which can be defined and/or created by the
housing and/or a small sterile rod that can be a needle or cannula allowing for
the slight puncturing of the injection site in order to allow the medicament to
be delivered, and through the tip of this small injection opening to a depth of
at least 1mm, that can deliver up to 5 ml of medicament into the inj ection site;
wherein the medicament can be injected and held through the use of a vial
system that comprises a plunger, vial(s), and/or reservoir all located within
said chamber; wherein the force can be applied on the plunger at the proximal
end allowing for the plunger, vial(s), and/or reservoir to travel towards the
distal end of the housing; wherein the plunger can slideably travel through the
vial towards the distal end to allow for the appropriate dose of medicament to
be delivered through the reservoir into the small injection opening; wherein
the injection opening point can be located more superficial than the inj ection

site; wherein the medicament can be ejected at a pressure of at least 25 p.s.i.



efficiently push down the vial system and deliver the proper dose of
medication. FIG. 19 shows a bar that can be connected to the end of the
rod/spring member. This bar can be connected to the pulley system (that

wano@osgsriee some resilient and/or moveable material). Th@othe2ersd @15
the pulley system can be connectd® on top of the pusher bar to a beam

- that can be able to slide when moved to a certain position. As the springs
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[180] This exemplary embodiment can comprise a compact auto-injector that can

incorporate a plurality of vials, allowing for multiple medicaments to be
injected at one time or at different times. The use of a plurality of vials can be
considered the novel component and also can have the advantage of creating a
device that is compact in nature, such as one having the length and width of a

credit card. The device also can comprise a needle protection system.

[181] Certain exemplary embodiments for delivering medicament from a chamber
can comprise a plurality of vials; the said chamber or chambers in
communication with a needle or needles that can be concealed initially by
shields and/or sheaths; that can extend said needle from the said sheath at least
Imm and can insert the needle past a needle insertion point to an injection site
at a depth of at least Smm; the application of a force and/or forces that can
originate from the contents of a gas cylinder and/or multiple gas cylinders,
and/or by means of a spring and/or springs sufficient to eject medicament held

within said chamber into the needle and through the needle insertion point;



said chamber; wherein the force can be applied on the plunger at the
proximal end allowing for the plunger, vial(s), and/or reservoir to travel
towards the distal end of the housing; wherein the plunger can slideably
wiealahssrigh the vial towards the distal end to allow for thePapprsgonee341s
dose of medicament to be deliveRad through the reservoir into the small
- ~injection-opening; wherein the injection opening point can be located

morgsunericial dhan the: niestian.sita niasrinthe seticanent ¢an be
ejected at a pressure of at least 25 p.s.i. WO 2006/083876
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[179] FIG. 20 depicts the components oIDth needleless ilnjrector. The
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Mult Oér%g(l:ueld |c?aﬁr%g’c§§é 188 This exemplary embodiment can

comprisietadechhp sy isaermiareseleriprs andiAe et e heptraif AUpvidRs,
allowing fPLBLERIB PeHILARELES (oRmiHRies e ah ans el eyaéditiarent
times. The use of a plurality of vials can be consiqlgeﬁd the ggv\n%
ComPRRRTECHHRSIRE T RERhaTIE SRR A SPERE A LEAS FEAACE N is
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N proximal end of housing by some means such as a wire, spring, o-ring, and/or
rubber membrane and/or a needle protection portion slides over the needle

following delivery of the medicament.

[182] A method for administering multiple pharmaceuticals is depicted in FIG. 21.
The injector can include medicament selectors in order to allow the user to
select which medicament to inject. The user can select the medicaments by
sliding one or more selectors upward into their final position. An audible
click or some other indicator may occur to alert the user to this final position.
Moving the selector or multiple selectors upwards can allow a pin to snap into
the plunger rod and/or into the pusher bar, which can create an entire portion
that can push the vial system downwards and can inject the medication
through the vial, the reservoir and/or needle. (This method can also be used
with the Needleless injector method as described earlier in this document)

Methods such as this embodiment could be extremely useful in applications



communication with a needle or needles that can be concealed initially by
shields and/or sheaths; that can extend said needle from the said sheath
at least 1mm and can insert the needle past a needle insertion point to an
wigeoters3ste at a depth of at least 5mm; the application of aPlOFAEs 2006iwB415
forces that can originate from the ¥ontents of a gas cylinder and/or
~~~~~~~ muttiple-gas cylinders,—-and/or by means of a spring and/or springs
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and through the needle insertion point; WO 2006/083876
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appropriate dose of medicament to be delivered; wherein the needle
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administer. Each individual system can comprise an activation
mechanism (such as a spring and/or gas cylinder), a chamber within said

[%USAQQ@@%%! uag@éryvg%t_éﬁ&%w%ﬁ%dﬁomg; IeHastian RIing;

erein upon exit of the desired contents of the vial, the entire need]e,
reseATBIESViET EAfBiabia My gl B AL B RS TR B B SRAMRFENd
of hoysing bivgeme meansesite amaayiel spsin@divdingntandiodicarhbes
membrane and/o%é}{leelgig I§rot(€e:gtlion orticlgn gyedese é)lv%l teh?srégneggestore d
follo WG EINEH AR et (TR AT RetRod for administering
multigigaphelynac ettlcald/is sepigtedip&Ei@eandtm irjevtonsateindlude
medlecaac gtrﬁ%rs (e)rll%%t re%%ﬁx%%%%‘&a%%%%&ﬁa‘ﬂ?&ﬁ {9 initialized. The mixing
activation mechanism could comprise a button, trigger, threaded rod, and or
some other member that removes a piece or portion and/or punctures a piece
or portion that is preventing each medicament to communicate with each
other. The mixing activation mechanism may comprise a membrane, piece,
and/or portion that may be removed pre-injection by the user in order to allow
the separate vials and/or storage containers to communicate with each other.
The mixing activation mechanism can be a piece that is manipulated in some
way by the user in order to cause the contents of each compartment to mix
with each other. This communication may occur by shaking the device and/or
may occur automatically with the mixing activation mechanism. For instance,
the mixing activation mechanism may cause each medicament to be released
into an activation chamber, which may itself be a separate vial. This mixed
medicament can be the medicament that will be injected into the patient. The

delivery system further encompassing the mixed medicament vial or plurality



select which medicament to inject. The user can select the medicaments

by sliding one or more selectors upward into their final position. An

audible click or some other indicator may occur to alert the user to this
wiaabgosiskya. Moving the selector or multiple selectors upwardBEn0aosy15

a pin to snap into the plunger rod dhd/or into the pusher bar, which can

create an entire portion that can push the vial system downwards and can
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WetlDry Injector [183] This exemplary embodiment can comprise a
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MechARiR: MEhEANPISH A TYBPLADS BiSfRctable medicament from two
or more separate aforementioned substances. The figure depicts multiple vials
that could have two substances in each vial separated by a pierceable
membrane and/or other frangible piece. The vials in this embodiment can
have one wet substance (such as sterilized water) and one dry substance (such
as glucagons powder). The user can take off the safety tab which can prevent
the user from accidental injection and/or pre-mature activation of the device.
Once the safety device is removed, the user can twist and/or rotate the twisting
portion at the top of the housing. By rotating this top portion, the rods attached
to this portion (which can be threaded rods) can move downward. These rods
can be located in the vials and/or through the pusher bar. The rods can have a
sharp piercing portion on the distal end which can aid in puncturing the

aforementioned pierceable membrane that can separate the substances in the

vial. Once the piercing rod punctures the frangible and/or pierceable



and/or portion that may be removed pre-injection by the user in order to
allow the separate vials and/or storage containers to communicate with
each other. The mixing activation mechanism can be a piece that is

woeawpuisign in some way by the user in order to cause the BOmMESRBEN03415
each compartment to mix with ead other. This communication may occur
by shaking the device and/or may occur automatically with the mixing
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may cause each medicament to be released into an activation chamber,
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medicament that will be injected into the patient. The delivery system
further encompassing the mjxe dicament yial or plurality WO
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end gfpousing by some means such as a wire, spring, o-ring, and/or
rubber membrane and/or a needle protection portion slides over the
needle following delivery of the medicament. [185] FIG. 22 depicts a novel
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are developed, the need for a vehicle to deliver these therapies is ever-
increasing. Certain auto-injectors currently on the market can lack attributes
that can allow the user to understand the device’s functionality and/or
operation. Thus, there is perceived a need for an auto-injector that can provide
audible, haptic, and/or visual feedback to the user in order to effectively train
and/or guide the user on how to properly operate the auto-injector and/or to
mitigate user-related hazards that could occur when the device is not used

correctly.

[188] The incidence of use-related hazards associated with auto-injectors is
increasing. Common problems associated with certain injectors on the market
include poor design, sharps exposure, and poor instruction. Many auto-
injectors on the market are in the form of an apparatus that resembles a pen or

marker. The safety mechanism for most of these devices can cause patient



membrane and/or other frangible piece. The vials in this embodiment can
have one wet substance (such as sterilized water) and one dry substance
(such as glucagons powder). The user can take off the safety tab which
wanoosesesms the user from accidental injection and/or pre-matikas2006/003415
activation of the device. Once the38afety device is removed, the user can
- twist-and/or rotate the twisting portion at the top of the housing. By
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threaded rods) can move downward. These rods can be located in the
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The use of auto-injectors and drug delivery systems is common in the
medfBainFiEnsseps anthe drdts LA HehEs Lirahe s ifredicaments into
a patient, ranging from chronic therapies to critical care injectables. As
j:therapies are c?r%elo ed, the need for a vehicle to deliver these

mor \ ]
U%ﬁir e BB BTG R AT At injectors currently on the

markdtvianddekcaibikib tiescan provide a user with visual, haptic, and/or audible

feedback in order to mitigate the aforementioned risks and/or to allow for easy

injection of medications.

[190] Certain exemplary embodiments can provide an interactive auto-injector
and/or a method of providing audible, haptic, and/or visual feedback to a user
when operating the auto-injector. An auto-injector can be defined as any
device that allows a user to deliver a medicament without having to manually
prepare the injection. This can include pen delivered injectors, syringes,
needleless injectors, gas powered auto-injectors, and/or any other auto-injector

and/or medical device used to inject a pharmaceutical into a user/patient, etc.

[191] Certain exemplary embodiments can provide an auto-injector that can
comprise an information device and/or system comprising at least one sensor
(e.g., a pressure sensor, proximity sensor, tactile sensor, and/or biometric input

device, etc.), switch (e.g., gate switch, microswitch, and/or pushbutton, etc.),



that can allow the user to understand the device's functionality and/or
operation. Thus, there is perceived a need for an auto-injector that can
provide audible, haptic, and/or visual feedback to the user in order to
vedreetiveslsstaain and/or guide the user on how to properly opeCatE86/003415
auto-injector and/or to mitigate uséb-related hazards that could occur
-when-the device-is not used correctly. [188] The incidence of use-related
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on the safety tab, on the bottom of the device where the needle comes out,
and/or where the inner sleeve slides up to activate the device. Visual outputs
can be placed at each of the aforementioned locations as well and/or instead.
An audible output sub-system can be placed anywhere on the device for
audible feedback. A haptic output sub-system can be placed anywhere on the
device. These electronically-triggered and/or active components and/or sub-
systems can be incorporated into the labeling of the device and/or as a separate

component to provide this visual, haptic, and/or audible feedback.

[193] For example, the user can push a button or switch on the device to initiate the
audible, haptic, and/or visual output sub-system. A pre-recorded audible voice
can tell the user to pull up on the safety tab, while a visual and/or haptic output
can be rendered on the safety tab to provide a visual and/or haptic clue to the
user as to where the safety tab is located. Once the safety tab is pulled up
correctly, a sensor or switch could trigger the next step for the voice to

announce, for example, asking the user to place the base of the device on the



[190] Certain exemplary embodiments can provide an interactive

auto-injector and/or a method of providing audible, haptic, and/or visual

feedback to a user when operating the auto-injector. An auto-injector can
we weéingsd7as any device that allows a user to deliver a me®CaMHs2906/003415

without having to manually preparé’the injection. This can include pen
-delivered injectors, syringes, needleless injectors, gas powered

aUtOdﬂi&%Qfﬁoﬁ‘B?(Héiﬁﬂﬂrgﬂt%'ﬂéldl%i&igg&%g’ﬂ‘@d{é%fa icetsigyifendsed

to inject a _Ezharmaceutica into a user/patient, etc. [191] Certain exemplary

embbesERirbs daHgobre anA fislieeraitatharses sarderayded a

infOrmé\m@ld@iﬂﬁ%i’dlﬁdf{reﬁéﬁtm:ﬁﬁé%@tdﬁﬂfé:td%&wcé_@dﬂﬁg]i_te(@-9-, a
pressure sensor, proxim sensor, tactile sensor, Qr bjometri .1np t
o 000 QU S O R LR R PR PR 5)  rCibare
etc.) MO 2 BR640638 REROT eISPOGBAINRE 15h a6 é miBedeilly (ysthms(@.g.

. | i | |
ot ot s R ARy R Ree RS SR A e
sub-syetetingelyvabrs akd suborangss dxaebainien) esubelenint rapgasr,

e.tc.) n¥tsih OMEO&LI@?Q QI&MStFﬁ@ éﬁlgcdgé‘cgoﬁgﬁijﬁ% 'sygc@}n,l 'G&Hi@h%(ﬁ&% in
display (LCD), light emlttlr‘;gé(ljlode (LED), optical fiber, organlctgnlymer

displBgrd eaktieeiageriddrban thas prsht dotHaBticRiaopiicssaieaig.
outpyhsuRo SYSEeHTEe: Fail Btézato MBIEMQN stBp il A G REHAPebaEti Bmeframe
stimulator, cogler, and/or heater, etc.), and/or other, comgonent
/PGS RGeS, RF TR G B ORH LE, ORb e el
haptifeédbatihaic khtovacu S6tsab theefaritoa stgpctopealp (gavittinapprofitate
circujtry, control sys ' ~.Shieldj j ’
bl SR L R A A
can cdaprtiee thebirspighe gty caestaristrraacayatithe meeramiasniisubh
as 3}5%@19 AN EPIREESIad §c&¥@ﬂ%@é})?(§fﬁ%‘%ﬁ&9£€@ﬂ?§&%e

storing the medicament, and a needle for delivering the medicament.
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and/or instead.

[194] Certain exemplary embodiments can provide a compact, credit card-sized
auto-injector used to deliver a variety of medicaments, such as
pharmaceuticals and/or agents. Though this auto-injector can eliminate many
problems associated with certain pen-style auto-injectors, such as the sharps
hazard and/or the poor safety tab design, there can be a need for an interactive
auto-injector in order to aid in user instruction of the device and/or to help
ensure the device is used properly any and/or every time it is needed. The

following, and the attached figures, further describes such an auto-injector.

[195] FIG. 23 portrays an auto-injector having a housing similar to the length and
width of a credit card, an activation mechanism on one side and a vial system
non-coaxial with the activation mechanism. The activation mechanism can

comprise a compressed spring and compressed gas cylinder used as the force



An audible output sub-system can be placed anywhere on the device for
audible feedback. A haptic output sub-system can be placed anywhere on
the device. These electronically-triggered and/or active components
Ve dfos/ese76ystems can be incorporated into the labeling offi&/de20ise03415
and/or as a separate component 18 provide this visual, haptic, and/or
-audible-feedback:-[{193] For example, the user can push a button or switch

on the gevick 1adailipte dheina siblanRaplicsRpd/ale WshizhRUPHK:
sub-system. A pre-récorded audible voice can tell the user to pull up on
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furtibe Bxatipief the afsemeamtionedrecitied/n sufiiidre e belitsRiRdat least a

portign.afdhe base of ifdrvicadsdigbiedn aediansalarad srthanManthe

user can be provided a haptic clue in which the base on the device is

movEaraReies ik Bievailteaper UsTERmR FRbsd T seniasers
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certain specific imeframe and cause the step to be repeated If necessary
and/estiveseddesed putipputeregpiver Meier inlermsiedbypberemhedidp

prop, Qéa(t%lg-s ia,input from a sensor or switch, the operating system can

timely notice that the device is not placed on the skin of the thigh correctly
and can cause the audible output sub- system to tell the user to repeat the
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throygh SaG0 K335 HESE SHRLANBIARYS HRSRHA, BaaRIYBurces (c.z.
battery, fuel cell, spring-actuated generator, etc.) housing, wires, and any other
electronic components needed to provide recorded audible feedback to a user.
The audible output sub-system can be activated by the aforementioned button
or switch on the housing. The speaker can provide instructions for how the

device is used and/or certain medication requirements.

[197] As another example, visual outputs can be located throughout the device,
and/or on the base, safety tab, labeling, and/or housing to provide visual clues
to the user. These visual outputs can be activated by the operating system
once a sensor or switch is triggered. An LCD, optical polymer, LED, electric
paper, and/or other form of display, monitor, and/or screen and/or other visual
output can provide data to the user such as dosage amount, expiration date,
instructions, Federal Drug Administration (FDA) requirements, and/or other

labeling requirements, etc.



can be reduced and/or eliminated. [194] Certain exemplary embodiments
can provide a compact, credit card-sized auto-injector used to deliver a
variety of medicaments, such as pharmaceuticals and/or agents. Though
Widig@arsasijector can eliminate many problems associated R{ER/G820@#N03415
pen-style auto-injectors, such as th&’sharps hazard and/or the poor safety
tab design, there can be a need for an interactive auto-injector in order to
aid in user instruction of the device and/or to help ensure the device is
used properly any and/or every time it is needed. The following, and the
U%ﬁbeﬁ%@%ﬂr@sﬁ%%f‘ aBddmde sectramnashdhajeion prgby Rrasigto,
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needle sheath. Retraction ?ﬁrlngs located at the base of the reservoir can
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can kerthisashieragivate et actbéatgbneechabisfpeakih Tiaibaton or
transparent to show the location of the aforementioned needle. A safety
e
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largecorrectly on the injection site. The same switch and/or sensor, and/or another
switch and/or sensor located on the base can help trigger the next audible
message, such as “Push down on the top of the device to activate the injector.”
That switch and/or sensor can also trigger one or more visual outputs to light
up the labeling and/or an arrow pointing down toward the injection site (as

shown in FIG. 24).

[199] Certain exemplary embodiments can comprise a compact auto-injector that
can have the ability to mix two or more medicaments, agents, solutes,
solvents, etc., in either a liquid or powder form and/or create one injectable
medicament. Certain exemplary embodiments can include an interactive
system that can provide haptic, audible, and/or visual feedback to provide the
user with instructions, hints, and/or clues in order to use the device properly.

The 'auto-injector also can comprise a needle protection system.



cones and/or speakers, sensors, capacitors, memories, power sources

(e.g., battery, fuel cell, spring-actuated generator, etc.) housing, wires,

and any other electronic components needed to provide recorded audible
Weebel0k38a6a user. The audible output sub-system can be &¢tivaseah&¢o3415

the aforementioned button or swiféh on the housing. The speaker can

provide instructions for how the device is used and/or certain medication
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medicament that will be injected into the patient.

[201] The delivery system can comprise the mixed medicament vial or plurality of
mixed medicament vials in mechanical and/or fluid communication with the
plunger(s) at the proximal end of the housing and in mechanical and/or fluid
communication with a reservoir that can contain a single needle or needle
cannula at the distal end. The needle can be protected by a sheath and/or
shield. The housing can comprise a passage that is also in mechanical and/or
fluid communication with the proximal end of the plunger such that when the
spring(s) is activated from the distal or proximal end, a force can be applied
through the passage on the plunger at the proximal end allowing for the
plunger(s), vial(s), reservoir, and/or needle to travel towards the distal end of
the housing. The applied force can be caused by a spring, bar, contents from a
gas cylinder, and/or other force mechanism. The plunger can slideably travel

through the vial towards the distal end to allow for the appropriate dose of



correctly on the injection site. The same switch and/or sensor, and/or

another switch and/or sensor located on the base can help trigger the

next audible message, such as "Push down on the top of the device to
veatvedasisdcinjector.” That switch and/or sensor can also triggernsa@en03415

more visual outputs to light up the¥ihbeling and/or an arrow pointing down

toward the injection site (as shown in FIG. 24). [199] Certain exemplary -
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ability to mix two or more medicaments, agents, solutes, solvents, etc., in
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2006/083876 PCT/US2006/003415 40 [200] An exemplary delivery
system can comprise a housing, plurality of vials, plunger for each vial, a
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each vial, etc. Prior to injection, two or more medicaments can be stored
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mixing activation mechanism can be a piece that is manipulated in some
way BiPW&bser in order to cause the contents of each compartment to
mix with each other. This communication can occur by shaking the device

S e TS
to bepreleaseihintogius thetivatibnnehdmiberendristituted pre-injection. FIG. 25

shows a mechanism to mix and/or create an injectable medicament from two
or more separate aforementioned substances. FIG. 25 depicts multiple vials
that can have, for example, at least two substances in each vial separated by
one or more pierceable membranes and/or other frangible pieces. The vials
can have at least one wet substance (such as sterilized water) and at least one
dry substance (such as glucagon powder). The user can take off the safety tab,
which can prevent the user from accidental injection and/or pre-mature
activation of the device. Once the safety tab and/or device is removed, the
user can twist and/or rotate the twisting portion at the top of the housing. By
rotating this top portion, the rods attached to this portion (which can be
threaded rods) can move downward. These rods can be located in the vials
and/or through the pusher bar. The rods can have a sharp piercing portion on
the distal end which can aid in puncturing the aforementioned pierceable

membrane(s) that can separate the substances in the vial. Once the piercing

rod punctures the frangible and/or pierceable membrane(s), the substances



may itself can be a separate vial. This mixed medicament can be the

medicament that will be injected into the patient. [201] The delivery

system can comprise the mixed medicament vial or plurality of mixed
woereasasné vials in mechanical and/or fluid communication REiTHU$R906/003415

plunger(s) at the proximal end of e housing and in mechanical and/or

fluid communication with a reservoir that can contain a single needle or
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can provide haptic feedback to the user; a visual sub-system that can
com BHEE RS i RER G REPLCEPS IR PSS S @RIP Bt fh-system.
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moment. : epicts a novel met or Injecting lyophilized

mediogtiomslezadimel light and/or color clue to the user as to where the safety tab
is located. Once the safety tab is removed, a switch or sensor can send a
signal to the processor and activate the next audible, haptic, and/or visual clue.
This can be a human voice that states “Please twist the top portion of the
injector to activate the mixing mechanism.” As with the safety tab, an LED or
some other visual clue then can be activated, lighting up the mixing activation
mechanism, and/or a haptic clue can be activated, such as vibrating, warming,
cooling, bulging, moving, changing a texture of, etc., the mixing activation
mechanism. A switch or sensor located near or on the mixing activation
mechanism can be used to ensure that the mixing was complete and to trigger
the next audible and/or visual clue by the processor. A voice next can state,
“Please shake gently to mix the solution.” After a certain amount of time, the
processor then can send a signal to the audible output sub-system for the next
task. This can be a voice that says, “Please place the injector on the outer

portion of your thigh.” A visual indicator of where the base/injector should be

placed also can be simultaneously activated. A switch, sensor, or button then



powdered biologics that might need to be reconstituted pre-injection. FIG.
25 shows a mechanism to mix and/or create an injectable medicament
from two or more separate aforementioned substances. FIG. 25 depicts
woultipiesssies that can have, for example, at least two subst2OTEESR06A05H15
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and/or device 26000 can comprise any of numerous components, such as for

example, one or more network interfaces 26100, one or more processors
26200 running an embedded, real-time, hard real-time, and/or soft real-time
operating system, one or more memories 26300 containing instructions 26400,
one or more input/output (I/O) devices 26500, and/or one or more user

interfaces 26600 coupled to I/O device 26500, etc.

[206] In certain exemplary embodiments, via one or more user interfaces 26600,
such as a graphical user interface, a user can view a rendering of information
related to selecting, purchasing, obtaining, operating, maintaining, re-using,
and/or disposing of an auto-injector. In certain exemplary embodiments,
instructions 26400 can be modified and/or updated via replacing a removable
memory 26300 and/or via replacing instructions 26400 (such as, e.g., via

flashing an EEPROM, etc.). In certain exemplary embodiments, instructions



voice stating, "Please remove the safety tab." A signal can also be sent
simultaneously to the safety tab visual output (potentially one or more
LEDs) to provide a visual light and/or color clue to the user as to where
wioe2ezfesysiab is located. Once the safety tab is removed, a BOETTR2006/003415
sensor can send a signal to the pfftessor and activate the next audible,
“haptic; and/or visual clue. This can be a human voice that states "Please
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with the safety tab, an LED or some other visual clue then can pe
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moving, changing a texture of, etc., the mixing activation mechanism. A
switch or sensor located near or on the mixing activation mechanism can
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the outer portion of your thigh.” A visual indicator of where the
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can recognize the correct placement of the device and trigger the next
audible and visual clue. This can be a voice stating, "Push down on the
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[210] any elements can be integrated, segregated, and/or duplicated;

[211] any activity can be repeated, performed by multiple entities, and/or
performed in multiple jurisdictions; and
[212] any activity or element can be specifically excluded, the sequence of
activities can vary, and/or the interrelationship of elements can vary.
[213] Accordingly, the descriptions and drawings are to be regarded as illustrative in
nature, and not as restrictive. Moreover, when any number or range is described
herein, unless clearly stated otherwise, that number or range is approximate. When
any range is described herein, unless clearly stated otherwise, that range includes all
values therein and all subranges therein. Any information in any material (e.g., a
United States patent, United States patent application, book, article, etc.) that has been
incorporated by reference herein, is only incorporated by reference to the extent that

no conflict exists between such information and the other statements and drawings set



injector has been used, a message can be displayed describing proper
disposal and/or recycling techniques. [205] FIG. 26 is a block diagram of
an exemplary embodiment of an information system and/or device 26000,
Wehobsipsegidain operative embodiments can comprise, for ep@nH2oiie3415
interactive, integral, embedded, afilible, haptic, and/or visual feedback
- system, such as described herein. Information system and/or device
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one or more network interfaces 26100, one or more processors 26200
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26400, one or more input/output (1/0) devices 26500, and/or one or more
by {rdrenRtdIsERiBs 26600 coupled to 1/0 device 26500, etc. [206] In certain

exemplary embodiments, via one or more user interfaces 26600, such as

a graphical user interface, a user can view a rendering of information

related to selecting, purchasing, obtaining, operating, maintaining,

re-using, and/or disposing of an auto-injector. In certain exemplary
embodiments, instructions 26400 can be modified and/or updated via
replacing a removable memory 26300 and/or via replacing instructions

26400 (such as, e.g., via flashing an EEPROM, etc.). In certain

exemplary embodiments, instructions WO 2006/083876

PCT/US2006/003415 44 26400 can be modified and/or updated via

downloading replacement instructions via network interface 26100.

System 26000 can comprise a programmable logic controller. [207] Still

other practical and useful embodiments will become readily apparent to

those skilled in this art from reading the above-recited detailed description
and drawings of certain exemplary embodiments. It should be understood
that numerous variations, modifications, and additional embodiments are
possible, and accordingly, all such variations, modifications, and
embodiments are to be regarded as being within the spirit and scope of

this application. [208] Thus, regardless of the content of any portion (e.g.,

title, field, background, summary, abstract, drawing figure, etc.) of this

application, unless clearly specified to the contrary, such as via an explicit
definition, assertion, or ‘
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argument, with respect to any claim, whether of this application and/or any
claim of any application claiming priority hereto, and whether originally
presented or otherwise: [209] there is no requirement for the inclusion of
any particular described or illustrated characteristic, function, activity, or
element, any particular sequence of actifties, or any particular
int€egtationship of elements; [210] any elements can be integrated,
segregated, and/or duplicated; [211] any activity can be repeated,
performed by multiple entities, and/or performed in multiple jurisdictions;
arld [212pansytactiidtyosr eslepréimgan be specifically excluded, the
sequence ;GRS CRWNADAANRURL RS RIAHODS IR A RIEME S iai
can vary. [213] Accordingly, the descriptions and drawings are to be
rel§ariddad Axigtrative in nature, and not as restrictive. Moreover, when

any numbeseraneaisERIGHRIRE NSIFIRuaIRSS6iREY Haled othanmise,
that nLtuE@er %[’ range is afiproxFi]P‘uate. When any ran(ge is described | .
hePESRADISIBS SRR St BIRERIRCE THSE iaHGondriiame aifoyeq jeitiator

thiereihudid lalk Bubratrges theraitialynyithforenadidorngiadinshatesial (e.g., a
United S?E?;[ggs atent United g&avtlesr: Qr%ent application, book, article, etc.)

m ; S :
that has been | ccc())rp rated y refeténce herein, is only incorporated by

referencenelegbaeentpibdersconfibidsrisig bonsrgnrsad chnfifmdtonitput an

a@gsyﬂ%rf?&hﬁaiég@it&mﬁ?ase%Qg'd#ﬁ@m&‘lg&%%to\ﬁé%@gﬁflgﬁgﬁglgctronic indications
PCT/US2006/003415 45 forth herein. In the event of such conflict,

infHRIG S o HiggetrRle Ry aIa e RBISE ORI cR G aIais dient @Y ri@rpqgiated with
priqfihtisretehdheR i suiehicanthetng cibéaoniatingida RAcAL IDERIRPTAIRG: least
b)@efeéence material is specifically not incorporated by reference herein.
MESCLP 46 Claims: 1. An auto-injector, comprising: a via! configured to
stare-dijdojectaiileamedicament, said vial defining a vial 5 longitudinal

a&%'d% g}ggfﬁ%g@%onic force initiator configured to produce a force to inject

the Injectable meg’lcament, said non-electronic force initiator defining a
forgectimtiatdny;

safety guard removal;
auto-injector positioning;
auto-injector orientation;
actuator location;

injection hazard avoidance;
injection duration;
injection status;

injection error;
auto-injector removal,
auto-injector reuse;
auto-injector recycling; and

auto-injector disposal.

2. The auto-injector of claim 1, wherein said housing defines a length and width

approximating a credit card and a thickness of less than one inch.

MCSLLP
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longitudinal axis located non-co-axially with the vial longitudinal axis; a

housing comprising said vial; and 10 an electronic output device coupled  MCSLLP

to said housing and configured to output an electronic indication, said
electronic indication one of a group of electronic indications automatically
triggerable by a microprocessor, the elecronic indication not associated

with a gUantityoitketinjeftddile medicament ctbareléctsomiat itdiratiotonfigured to
aSSRGIRIRS IR BLEARMBE ASaiedpiedoriepiagement;
medicament mixing; Injection de ali/; safety guard removal; auto-injector
positioning; 20 auto-injector orientation; actuator location; injection hazard
avpidancetie KURLHG B8R SAHGEIS A e APolIEGHPNRIERae is configured to
auto-injector removal; auto-injector reuse; auto-injector recycling; and
atﬂ't’)tRHiél&?cf’rk?ﬁgB%dﬂdé‘@%W’ RSO RABFBH¥4m 1, wherein said

housing defines a length and width approximating a credit card and a
thickness.of less than one.inch. MCSLLP 47 3. The, auto-injector of clai

T orol S DAt DU DeVIRETE U et SO B he = comhgured o
eleetpohibeinigativn indiegporise dgpense isodenputindtidin efattezinjatocmilition.
claim 1, wherein the electronic output device is configured to 5 output the
electronic indication in response to a user input. 5. The auto-injector of

cl@im 1, WierBiA-thiscss e slsiecutpbergivie dleeenrtigirdigadomisp itk output.

electronic indication in response to a determination of a hazardous

conditio - . . C .
07'? r]l*he auto-injector of claim 1, wherein the electronic indication is an audible output.

8. The auto-injector of claim 1, wherein the electronic indication is a haptic output.

9. The auto-injector of claim 1, wherein the electronic indication is a verbal output.
10. The auto-injector of claim 1, wherein the electronic output device includes at least

one of a speaker, a display, a light emitting diode, a vibrator and a heater.

11. The auto-injector of claim 1, wherein the electronic output device includes:

the microprocessor configured to produce a signal associated with the electronic
indication; and

a sensor in electronic communication with the microprocessor, the microprocessor

configured to produce the signal in response to an input received from the sensor.

12. The auto-injector of claim 1, wherein the electronic output device includes a
switch, the electronic output device configured to output the electronic indication when the

switch is moved from a first switch state to a second switch state.

13. The auto-injector of claim 1, wherein the non-electronic force initiator includes a

gas container.



10

15

20

25

30

10 6. The auto-injector of claim 1, wherein the electronic indication is a
visual output. 7. The auto-injector of claim 1, wherein the electronic
indication is an audible output. 8. The auto-injector of claim 1, wherein theVCSLLP
electronic indication is a haptie output. 15 9. The auto-injector of claim 1,
wherein the electronic indication is a verB&l output. 10. The auto-injector
ofielaim Thebexsinjtae eiEekomic ouiptdideidoosiakidesnat lasinanadipted to
shegker A display, 3 ight en %ﬁéﬂ%&é&oqﬁeﬁ} uiprator and a heatef, 20 11.
The au¥o-|njector ot Baim 1 wherein the electronic outpu? deéviceincludes:
the microprocessor configured to produce a signal associated with the
elestroniyindieatint BRdr2 SRR IOK IR RIRGHRNIG SAMRHUGRIAR Wi thEyid,
microprocessor, the microprocessor 25 configured to produce the signal

in response to an input received from the sensor. 12. The auto-injector of

clagn 1, wheseid-thi @i enitnol RHE daVier! MGHIEBT I &WEEhe 8 a mixture of a
elﬁctr.%r%icdoutgu device configured to output the electronic indication

wheR tHE Wi 8 ‘is moved from a first switch state to a second switch

state. 30 13. The auto-injector of claim 1, wherein the non-electronic force

initiator includes a .0as container. MESLLP_ 48.14. The auta-iniector of
it 1, eSS, SO MRt b R R S g
leaatdedbridhn ot ed iserdicayi®ént from said vial to a needle. 15. The

auto-injector of claim 1, wherein said injectable medicament is a liquid. 5
16. The auto-injector of claim 1, wherein said injectable medicament is a

mbdure di8 ARitNsFHaTLESIN 17 forthe A arfaeEc 1Searsiple 1agiyatien lock
CoHpkising RN aidaptad dovietsaciraailQuead|ectisidly coupled to said

vial. 18. The auto-injector of claim 1, further comprising a releasable

actuation lock adapted to prevent accidental activation of said
au-injestproddssl réuiiblessdivieadatilg taddituprsteniigedddRuctions to cause a
representing instructions to cause a processor to Jo%rform a process, the

cég) ﬁg odeto

a%c%sr?{p PSP A pyocess, the code comprising code to:

via an output device of an auto-injector, render a use indication, said use
indication one of a group of use indications automatically triggerable by a
microprocessor, said group not regarding a quantity of the injectable medicament, said
group regarding at least two of:
auto-injector replacement;
medicament mixing;
injection delay;
safety guard removal;
auto-injector positioning;
auto-injector orientation;
actuator location;
injection hazard avoidance;
injection duration;
injection status;
injection error;

auto-injector removal;
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via an output device of an auto-injector, render a use indication, said use
indication one of a group of use indications automatically triggerable by a
microprocessor, said group not regarding a quantity of the injectable
medicament, said 20 group regarding at least two of: auto-injector
replacement; medicament mixing; injecti8n delay; safety guard removal;
2aistdnjeject@eesitioning; auto-injector orientation; actuator location;
injaecttign.,hatzard avgidance; injection duration; 30 injectiqn_ status;
inje%ﬁc}ﬁ”g?rgrr;regﬁf 1-r|*§feaé’tgr removal; MCSLLP 49 auto-injector reuse;
autatonfietaor diypelialy, and auto-injector disposal; said auto-injector
comiarg%i{g)gi'HS a g}z%l %qngli ured to store an injectable medicament, said vial
desﬁnlng 8 VIAr fongﬂué’ma §>’<is; a force initiator configured to supply a
draving fondegio ¢t edsjectain énjeedidamedicsaiohtfoatd vintidedindediningla
foigg i{gitciﬁxto[ cj&rilsgitudinal axis located non-co-axially with the vial

Ionglﬁj Inal"axis; and 10 a housing comprising said vial, said output
devfoece duiplkegdrioosdiguned Siraypi9 aAn eipgdrategocbenipjisitadpl@amedicament, said
a'*g%'c?i%%g{o?%%% da or%elivl I (%ls)foa Slltrﬁgi?la _%?{‘i:"s (f(f) a{0f qu:a—gg)?n)}ila fg with

a body, the auto-injector including 15 a housing; a medicament containe
digposet lwitiindmalousiagd the medicament

a housing comprising said vial, said output device coupled to said housing.

MCSLLP

20.  An apparatus, comprising:
an auto-injector configured to deliver only a single dose of a medicament into a

body, the auto-injector including

a housing;

a medicament container disposed within the housing, the medicament
container configured to contain the single dose of the medicament;

an activation mechanism including a non-electronic energy storage
member configured to produce a force to deliver the single dose of the medicament;
and

an electronic circuit system configured to be coupled to the housing, the
electronic circuit system configured to output an electronic output when the activation

mechanism is actuated.

21.  The apparatus of claim 20, wherein the electronic circuit system is further
configured to output a signal associated with at least one of a visual output, an audible

output, a thermal output or a vibratory output.

22.  The apparatus of claim 20, wherein the electronic output includes a verbal

output.
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container configured to contain the single dose of the medicament; an

activation mechanism including a non-electronic energy storage member  ycsLLP

configured to produce a force to deliver the single dose of the
medicament; 20 and an electronic circuit system configured to be coupled
to the housing, the electronic circuit syst&in configured to output an

elestronidheitpphrihsrothe-petd@tionewischasisi inRGugedinddds rEBSrded
apsoaggflus of claim 20, wherein the electronic circuit system is further
corll)ﬁguréd to output a signal associated with at least one of a visual

output, an audible output, a thermal output or a vibratory output. 22. The

apparatus, of claim 20, rein the electronic output.includes.a yerbal 30 i
oorut MBS R R R S SuIBi (e leCararucton
ouiputsingltitesutedojeedr.speech. 24. The apparatus of claim 20, wherein

the electronic output includes an instruction 5 for using the auto-injector.

25. The apparatus of claim 20, wherein: the activation mechanism is
coffiguredhecnbpazauseédlbymanwhiiyeimanipulating an actuator; and 10

the electrpnic. Gircuit s i i utput includes a visu
indicia Aot RALIS ORI B 0 MR il e
elawwmanibogpun dstaskocitéd with any one of a status of the

auto-inje irati SSOCI ith the medicament 15 ora .. .
position gﬁ%%&%ﬁ?ﬁ%ﬂ%@?ﬁg&%ﬁ% %%%%%%%tgfoﬁgitrﬁ %?l\llrgﬁsé?e\lfhsfut%iel ndicia
eledigeriit tbergnivasoa first electronic output; the auto-injector further

includes a locking member movably coupled to the 20 housing, the locking
member configured to engage a portion of the actuator to prevent

act@atior! b¢ enparetivasidel aite dlamibenciatit tHectiew onipainsuit®ysier with any
GRSl sRerRRly souBled RISk, MERPRL AN B Nicament
locking member actuates the switch when the oc?ﬂng member IS

or a position of the auto-injector. :

27.  The apparatus of claim 20, wherein:

the electronic output is a first electronic output;

the auto-injector further includes a locking member movably coupled to the
housing, the locking member configured to engage a portion of the actuator to prevent
actuation of the activation mechanism ; and

the electronic circuit system includes a switch operably coupled to the locking
member such that the locking member actuates the switch when the locking member is
moved, the electronic circuit system is configured to output a second electronic output

when the locking member lock actuates the switch.

28.  The apparatus of claim 20, wherein:

the electronic circuit system includes a switch having a first state and a second
state, the switch is operably coupled to the actuator such that the actuator actuates the
switch when the actuator is moved; and

the electronic circuit system is configured to output the electronic output when

the switch is changed from the first state to the second state.
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moved, the electronic circuit system is configured to output a second
electronic output 25 when the locking member lock actuates the switch.

28. The apparatus of claim 20, wherein: the electronic circuit system MCSLLP
includes a switch having a first state and a second state, the switch is
operably coupled to the actuator such that the actuator actuates the 30
switch when the actuator is moved; and the electronic circuit system is
copfigur t th e ectr |c utput when the switch is changed

fr?r% th eﬁi %g#o the secor?g ‘sta eg’l{}ICSLLP 51 29. The apparatus of
claim Zotmmeimmeteutmmmlrnmummmlwaiﬁs a sensor; and the
electronig gLl SyRiemEANIgEd IR QUIRY he glectionis output .2, i,
response to an input receive ed from the Sensor. tT?O e apparatus ot ¢ aP
20cspheseiie tieipput trensio eir buinsystesnsercludes at least one of a
processor, a memory component, a sensor, a switch or a battery. 10 31.

The apparatus of claim 20, wherein the electronic circuit system includes
at3feast dhe afraighEarieslcani gt -eihringtliodesteo Neuidronyistabigisplayydes at
ANALIBALC RO MRL eI eA DR ARl ARV Bl Aeptats B
cooler or a piezo-electric transducer. 15 32. The apparatus of claim 2

wherein the non-electronic energy storage member is any one of a sprlng

orq prespiized, 0as CANRINE LB hEhE ARRURMD RIClaIN;2 éﬁgﬂ‘? Eﬁlﬁudes at

the auto-injector further includes a label configured to be coupled to the

20cAh IR G arirerkreast ighlostioHing tiedsiettravid eiretit disptesn 4 organic
INGOMALRGIRL edabsh S iias %Rﬁﬁfawsﬁéé?éf“g&o‘@’é}%ﬁé% tB%o-clectric

auto‘injector further includes a needle configured to be in fluid
corAmitiieation with the medicament container, the needle 25 configured
to be moved between a first position and a second position, in the first
position the needle is contained within the housing, in the second position

a portionl b Meiasall SRS muhria Heusglastonis apprantlerage member
COMRYIAG o3P HHSINIpressurized gas container.

33.  The apparatus of claim 20, wherein:
the auto-injector further includes a label configured to be coupled to the
housing; and

at least a portion of the electronic circuit system is incorporated into the label.

34.  The apparatus of claim 20, wherein the auto-injector further includes a needle
configured to be in fluid communication with the medicament container, the needle
configured to be moved between a first position and a second position, in the first
position the needle is contained within the housing, in the second position a portion of

the needle extends from the housing.

35.  An apparatus, comprising:

a housing;
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MCSLLP 52 an activation mechanism disposed within the housing, the
activation mechanism configured to produce a force to inject a dose of MCSLLP
medicament contained within the housing into a body; an actuator

configured to be manipulated by a user to actuate the activation 5

mechanism; and an electronic circuit systém coupled to the housing, the
electroniercirctivttsysteetinaludidgpossieskienane lovishg| thutpuhdevice
adﬁ%%%gt 1ISo tré%naﬁ:tld?et Lo thre C{electr?nic ctircujts Sthm c%nfi red to outgut q

a recorded speech outputvia the Speake? ‘BG igtaP fﬁ% ffactHgontame
visuighioutputasinga i cotledyively identify a location of the 10 actuator.

36. The apparatus of claim 3 herein the recorded speech outputisa .

first recgr%%%[usap(é%%%n? %S??‘i%véeeﬁré%l%%ﬁ%%l(r:%i? ggg{é?naggunaﬁj%%}%a%vanon
outppehensweorm! recorded speech output in response to the manipulation

of the aclall i it APRAIAIRALERIM SR, Wherain e sual c;pcit
output includes a visual text messagg proauce on a |S|cﬁay screen. 38
Thsstpparatuding elsienids, antereisuthowinttdonicacadaiteny stetieisciurtoey the

2Q et endpHhabRRHG Al IB s 4 &g&@@&%}@&ﬁ%ﬁ@h Vi he speaker
further comprising a locking member configured to engage a portion o

thend cuviten! toutpuat el hetvistishovtthiedgripestiors HeetifiehyisdentHe a location of the
elggironic circuit system including a switch operably coupled to the locking
member 25 such that the locking member actuates the switch when the

locking member is moved, the electronic circuit system configured to

pregduce LG Vi output,
S L S T
appraisiesssoperdinraBityihe eéatranichureteciysin sirodigexestéorirtplidesseond

SlEhA PRI A ASSEURE ARSI MERL L 53 the

electronic circuit system is configured to produce at least one of the
recorded speech output or the visual output when the switch is changed

frgm thefﬁétapparatus of claim 35, wherein the visual output includes a visual text

message produced on a display screen.

38.  The apparatus of claim 35, wherein the electronic circuit system is further

configured to output a haptic output.

39.  The apparatus of claim 35, further comprising a locking member configured to
engage a portion of the actuator to prevent actuation of the activation mechanism, the
electronic circuit system including a switch operably coupled to the locking member
such that the locking member actuates the switch when the locking member is moved,
the electronic circuit system configured to produce at least one of the recorded speech

output or the visual output when the locking member is moved relative to the housing.

40.  The apparatus of claim 35, wherein:
the electronic circuit system includes a switch having a first state and a second

state; and
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state to the second state. 5 41. The apparatus of claim 35, wherein: the
electronic circuit system includes a sensor; and the electronic circuit MCSLLP
system is configured to produce at least one of the recorded speech

output or the visual output in response to an input received from the

sensor. 10 42. The apparatus of claim 353wherein the recorded speech

output intlacksanyicoriecolt apstastriyctiofi foradsio g ep polatsisrof the
'”9&88‘%%%’&&&&%% of éﬁ»‘?h%%}%s?‘l{é’}tgﬁt %”W'Qdﬁc on. gt AN XPIAUER JRIE . first
associated With a medicament contained within the ousihg or an

indigttiorthsf qusititaicof the apparatus. 15 43. The apparatus of claim 35,
further comprising: a medicament container disposed within the housing,

the medicament container configured to contain only a single dose of the
médicamErt aanaratuseeltibivoifigwisddimbe placed in fluid communication

with the medicamsnt AR GeRIAIBA! SUAtaldIR singlg dose of the
medicament can be injected Into a body tshroug the needle in response
to actuatibh teHemewemiorstash antomiigued rappduacss, leashprisivigha

m?éé&ﬂ@@éﬁe@@ﬂ\(ﬁ%&%@ e A %&9&919 ?é%n@e% Qﬁcﬂ{ﬁiﬂfe&ﬁ%% from the

body, 25 the medicament delivery device including: a housing;
mEdiRAment container disposed within the housing, the medicament
container configured to contain the medicament; a delivery mechanism
configured to produce a force to deliver the 30 medicament into the body;

a $afety Iiarpamiused erngagebeppinida sraidadeiirssh meithaiishides any
Prexest aciHaiionishie dsivan: Beahanisah HMGRLER st%%l@'at% tém apparatus,

electronic circuit system configured to be coupled to the housing, tl o
eldishiatineaf By stemmasontiiecasessiaputith lorsdigastariceraieined within the

SHRfSHBFUHGHARS PR 'E FUARIGAGHE Sysiemuncluding a switch
operably coupled to the
43.  The apparatus of claim 35, further comprising:
a medicament container disposed within the housing, the medicament container
configured to contain only a single dose of the medicament; and
aneedle configured to be placed in fluid communication with the medicament
container such that the single dose of the medicament can be injected into a body

through the needle in response to actuation of the activation mechanism.

44.  An apparatus, comprising:
a medicament delivery device configured to deliver a medicament into a body,

the medicament delivery device including:

a housing;

medicament container disposed within the housing, the medicament
container configured to contain the medicament;

a delivery mechanism configured to produce a force to deliver the
medicament into the body;

a safety lock configured to engage a portion of the delivery mechanism

to prevent actuation of the delivery mechanism; and
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safety lock such that the safety lock actuates the switch when the safety
lock is moved, 5 the electronic circuit system configured to output a first g1 Lp
recorded speech instruction from the plurality of recorded speech

instructions when the switch is actuated. 45. The apparatus of claim 44,

wherein the plurality of recorded speechSthstructions is output in a
predetermined seqliencmid Oidmitystappardipsrod ctebm cbdipteldeoainetheusing, the
plurality of recorded speech .instructions is output.in a sequenc
e R PR e vt
orimstinmionss the it appaiatus oisttairmdddingersmitthepeeatibacoapted to the
del iceqdneludes an actuator configured tg actuate the delivery .
e O S A R PR s movea,
adlzodnttiosi adteaivsy tereteatignicdcircoit systeimst onfigded d tecphadsicection

2 floh arumib i e 920 aueut deiee wRennecwiigh 8 Ackualedy
and the first recorded speech struction identifies a location of the
actuator. 48. The apparatus of claim 44, wherein the electronic circuit
SyEem IS EORRONRG, 1 DIRALISE S RacanaaRareD %@?@@}&%gy&féﬁm
the plurality of recorded speech 25 instructions when the deliver
MESHERESI S axtiiatdn My ctriermpird aeqggeicelaim 44, wherein the
plurality of recorded speech instructions includes an instruction
associated with activation of a mixing mechanism configured to mix the

m&Rlicami@ist anstatbe @fislaim te dibsrsentheantamisy. Joeaaded spesehs0,
ThRARAMALYS &%ﬁlﬁim F4c NHRREE PR RIMPHN O 5RGRFIEI-EPERG Hom any one

instructions includes an instruction associated with positioning the
m@%ﬁ%%?ﬁhﬁﬁaﬁ%@f @evdengtijacent the body. 5 51. The apparatus of
claim 44, wherein the plurality of recorded speech instructions includes
an instruction associated with actuation of the medicament delivery

dévice. fﬁ!ﬂwfﬁﬁbﬁr‘aﬁ@éﬁﬁfl(ﬂﬁm}M?Wherein the electronic circuit
system IpEludes Aindf: 1§AN QUK & RERARRI U ACREDCLS HRMIPLNE e Rate the

sensor, a switch or a battery.
delivery mechanism;

the electronic circuit system includes a light output device adjacent the
actuator, the electronic circuit system configured to produce a light output via the light
output device when the switch is actuated; and

the first recorded speech instruction identifies a location of the actuator.

48.  The apparatus of claim 44, wherein the electronic circuit system is configured
to produce a second recorded speech output from the plurality of recorded speech

instructions when the delivery mechanism is actuated.

49.  The apparatus of claim 44, wherein the plurality of recorded speech
instructions includes an instruction associated with activation of a mixing mechanism

configured to mix the medicament contained in the medicament container.
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53. The apparatus of claim 44, wherein the electronic circuit system

includes at least one of a speaker, a light-emitting diode, a liquid crystal MCSLLP

display, an organic polymer display, a fiber optic display, a vibrator, a
heater, a cooler or a piezo-electric 15 transducer. 54. The apparatus of
claim 44, wherein: the medicament delivéy device further includes a label
caiffigureélchtoapparetupidditorthethatising tia ROt yestcagpdetiopaetihe
electronjc circuit system.is incarporated into the label. 55. The apparatus
o R R B e AR
pldediligrofleatorddricspetetbtstructions; and 25 the electronic circuit
system is further configured to output a second plurality of recorded
speech instructions associated with an event subsequent to the use of the

mébticamiért atatretysdd\izensst, Thempptapisrafivlaifiretérded espeiecthe
medicament gehygry device is:; figured ically inject the
medicament into t%e élééég%@tliﬁegggé%ﬁesg l&%%&pﬁé{l}% ﬁ%ﬂ#‘. Rk gnt
médlizgnielevislivery device configured to deliver a medicament into a
body, the medicament delivery device including: a housing; medicament
container disposed within the housing, the medicament 5 container

configurddecpprieiis thecniedithmiareia duliclssimmdmbiendosslech tcheles at
mRdicRMEnt 58%@93%}@%@&16‘%%@06@%@&!&9&(&%&’]@%&% %}1%5%%,

medicament into the body in response to the manipulation of an actua
an electronic circuit system including a visual output device and a 10

swich opgrahly GaHRIGH IR theaciiats sHehibat i Qviteh L%/as&'ﬁ&%ﬂldgs at
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54.  The apparatus of claim 44, wherein:
the medicament delivery device further includes a label configured to be
coupled to the housing; and

at least a portion of the electronic circuit system is incorporated into the label.

55.  The apparatus of claim 44, wherein

the plurality of recorded speech instructions is a first plurality of recorded
speech instructions; and

the electronic circuit system is further configured to output a second plurality
of recorded speech instructions associated with an event subsequent to the use of the

medicament delivery device.

56.  The apparatus of claim 44, wherein the medicament delivery device is

configured to automatically inject the medicament into the body.

57.  An apparatus, comprising:
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15 visual output device. 58. The apparatus of claim 57, wherein the
medicament delivery device is configured to deliver only a single dose of
the medicament, 20 59. The apparatus of claim 57, wherein the electronic
circuit system is configured to produce a recorded speech output. 60. The
apparatus of claim 57, wherein the electénic circuit system is configured
to produeerrdinsiiittivt assotiaiedovithdhe usedeling mediiament into a body,
def‘ﬂverécfievice. %%61. The apparatus of claim 57, wherein the electronic
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light-emitting diadewasitka switch. 62. The apparatus of claim 57, wherein

the delivery member includes a needle 30 configured to be in f%lid .
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58.  The apparatus of claim 57, wherein the medicament delivery device is

configured to deliver only a single dose of the medicament.

59.  The apparatus of claim 57, wherein the electronic circuit system is configured

to produce a recorded speech output.

60.  The apparatus of claim 57, wherein the electronic circuit system is configured

to produce an instruction associated with the use of the medicament delivery device.

61.  The apparatus of claim 57, wherein the electronic circuit system includes a

processor, a memory component, a light-emitting diode and a switch.

62.  The apparatus of claim 57, wherein the delivery member includes a needle
configured to be in fluid communication with the medicament container, the needle

configured to be moved between first position and a second position, in the first
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position the needle is contained within the housing, in the second position a portion of

the needle extends from the housing.

63.  The apparatus of claim 57, wherein the medicament delivery device is

configured to automatically inject the medicament into the body.

64.  An apparatus, comprising:

a medicament delivery device configured to deliver a medicament into a body,
the medicament delivery device including:

a movable safety lock configured to prevent actuation of the medicament
delivery device when in a first position;

a sensor configured to produce a signal when disposed adjacent to the body;
and

an electronic circuit system operatively coupled to the safety lock and the
sensor, the electronic circuit system configured to produce an electronic output in

response to the signal produced by the sensor.

65.  The apparatus of claim 64, wherein the electronic output includes a signal

associated with recorded speech.

66.  The apparatus of claim 64, wherein the electronic output includes an instruction

associated with the use of the medicament delivery device.

67.  The apparatus of claim 64, wherein the medicament delivery device is

configured to automatically inject the medicament into the body.





