Devi ces, Systens, and Methods for Medi canent Delivery
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of an e&stadeas{0%enmbodi ment of a system 1000 in a first
operative position; [9] FIG 5 is a cross-sectional
vi ew t aken al ong | i nes A-A of FIG 3 of an exenplary
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of an exeppl ary embodi nent of a system 1000 in a fifth
operatlveﬁ:posml on, [13] FIG 9 is a cross-sectional
vi 46} t aHiIG. AlipnAdront view okan csemplacy embasiment of aeppFEr AO0;
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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;



[14] FIG 10 is a flowhart of an exenplary enbodi nment
of a nethod 10000;[15] FIG 11 is a perspective view
wohowmrssstenpl ary enbodi nent of system 1000; [ 18CTRISER06/003415
12 is a perspective cross2sectional view taken al ong
lines.B-B.of. FIG 11; [17] FIG 13 is a perspective
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exenpl a[rlyodenbodi ment of gas venting nechani sm 8000
taken along lines A-A of FIG 3; {19] FIG 15 is a
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of an erempiicarsiickaBdYi ment of a system 17000; [22]
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enbodi nent of a system 18000; [24] FIG, 19 is ff:'ﬁ
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of an e [=lgasiale .em 19000; [ 25]
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20000; [_.26lSt F{@ 21A is a cross-sectional view taken

al ong | iNEEORR0%; FI G 18A of an exenplary enmbodi ment
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[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-sectional view taken along lines A-A of FIG. 18A of

an exemplary embodiment of a system 23000;



22500; [30] FIG 23 is a perspective view of an
exenpl ary enbodi nent an autoi njector 23000; [31] FIG
wa2006883876r 0SS- secti onal view taken al ong |i neBCAR2@E/003415
FIG 18A of an exenpl ary émbodi ment of a system 23000;
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activity -an action, act, step, and/or

process1rxfom[mm|d@m10@ﬁé9%bf [39] act uat i ng portion -
that part that puts sonething into action. [40]
actuation lock - a device adapted to prevent
Defiagddmt i on, such as, for exanple a pivotable,
transl atable ed squeezabl e % /or renovabl e .
[35]] oé’iéhen[thﬁoﬂ@@\ﬂ%& s aresp BPAINETRLY RSte 1y eSS BmBEHingy
|ntd ﬁﬁ% 1-42] adapted to - suitable or fit for a
par I'cu fpose. [43] and/or - either in
corp}cqnctal—oatlaustdsnwr in alternative to. [44] apparatus
- a_mechani sm and/ or de an. el ongat ed

ce. .[45]. ar
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di cament Wi t hout having to manual |y
pr @%r e achmtingjpeetipnn. th&peﬁphwépytsaemﬁﬁw EAGWE- pen

Sl ST bt 05 PP R 852
aut 0- i njeRehple ARdbtableNRahskedble, 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.
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f onsg] Ordath LGstiHESi€es of Bfdrntigivh Oeuallpfommatiedia,a special or
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expul si on i’'nj ectabl e ne |carrent from
OHG{S g ndvicewd @ﬂnsdﬁmﬂ hmnufacm amd/tam tolldctipe teozof. [ 61]
dry substance-a material that sub{%t arpntl ally free
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[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
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[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
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[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, computer 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
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[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



camera, canmera, scanner, printer, haptic device,
vi brator, tactile sinulator, and/or tactile pad,
weoabwrsssabl y i ncluding a port to which an |1/ O #evius2006/003415
can be attached or connecBed. [83] liquid - a body of
.« Jmiter. that. exhi.bits a characteristic readiness to
flow, little or_no tendency to dispe

e, and
rel ati v&ray, gcg e Heeswsy é§‘§P%F4ri }?%FOUPL%}]"O PORRREEIE ARLPT -
of or ?A astté)ljggnsgﬁcﬂ&lﬁ%'d Pie &RBEEA by &)&%ESS%P‘CSB!)H]@S
i nstructions - rectlo apted to cause a machi ne,
such asaadrding mm@dnﬂmn«mlostcbhqzremf orma particular

operation or_ function. [8 nmachi ne. r eadabl ' -

d phipS] c amethgd;c £ gFcessy BWL%&% ﬁng/qoﬁﬁ@ﬁcﬁ@ & gﬁe?%[g?%%tﬁrﬂesa
ata an t anpl es include a nenory,

punch C%x%&cdrﬁ@%ﬁﬂ% Sbgl@trlrlgggx- nPs allowed to, in at d

| e s mo@mbmsqremnsmteg%qd GisropnpEiging@ centigl processing

appar at us., capabl e of storing analog or digital

i nf or mat! ?%n such as instructions and/ or data.

Ex gl esnikawslb udgssalvabie, dsieadible caniporaayably of ading put into so

, Rand A Ve
ROV fy| Rl AR I T P
q%échﬁ —% HBHIRE El%ﬁdefr %Bgrp ﬁd?n@@ﬁﬁsﬁﬁheﬂ?@eﬁ fordl
a conpact CD, digital
ver sat | Inge@ticﬁlk Includd¢Danmubed/ or a rai dar ray, etc. The

nmenory device can be cou d to d/
st G| wstve bremausgt e Ryt o o
? SS G twﬁ%li’nt%c@c—%ﬁl defige (s9stem, BRaMEYdi@nAcapable of
ose herein. [89] nethod - a process, procedure,

an d/ or colyplégt dndnfophatiest davéas ta@tnewfefke For grample, a network

acconpllshl t
i nt egr at“éta ‘i?ﬂ:%l% a@%‘ﬁﬁ}"ng chebu ar% g@ﬁ%%g%%%eg? telephone
unit. [ Yhla Abdah!fex fﬁo&&ﬁj wirbless, traiﬂssdiﬁa’rsatbémet @l’dj/cahﬂe
capabl e of belngﬁg into_so, that the dr substance IS
di f f usednededr sigtebabiseriice ling mtsrface) ‘Pf&ﬂﬁed uly, goyjtet, QLefhEr

a hol | shar p- poi nted i nstrunent used for
injectio S?mﬂ? eI%H:ges cannul as. [93] network - a
conuiini arin-scehyiat-onglhadinglcormeat gxeef nodes.

[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,
mamimal, 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.



[94] network interface - any device, system or
subsystem capabl e of coupling an information device to

wea 20051088876 . For exanpl e, a network interface cRaOThS2@6/003415
t el ephone, cellul ar phone9 cellul ar nodem tel ephone

- dat.a.ondem.. f.ax.nodem w rel ess transceiver, ethernet
card, cabl e nodem dl%ltal subscrl ber |ine |nterface

br[llﬂlg'le prgdetermiipder ostahlishgdiBadeansey ar devi ce. [ 95]
dgEO%le ;ﬁ)ﬁa@sor DaLyiBayi g seOof! rhé:b%ﬁ{e R%@ble IndhctiRmb B

n apparatus configured to visually, audibly,
and/ or feafiinirel dng or emute predeteomimad fasks. t & pgodessnagan

Exanpl es i nclude an audi b t ,
SpeakerCOMBA AL 5 B ORI 2B e b ot A
t ransdu, t | b oA

flag, néé)?tlivar@ ‘]@Ip)éocte%o?f Icirﬂ?ﬂéllzg?f;éslithg?@%ll Isngélilzlil i) l(l}Qir@Jhc

l'i ght eastectttweﬂgmdgr@dle ¢tie) infermations], chegaigal, @ﬁdégrp@oglcal
pol ymar d %igpa{.jecl{drécirgnéju%f ol rpgrf%&h“?ﬁ t’aslg%)c‘ p['na&értam

moni t orP aptic

sub- Sys&rﬁ%c(lﬁleﬁts; a PréeesRbr cavtiabt @o@ﬁnfobmh’g(bm’gy pmniplubutmg,
tactile stinmulator, cool er, and/or .heat et C.
[97] pattadyring, mpdifying GeveHingaHansHitngd ¢ PR ‘fZE’arf%‘iﬂse

such asya h &E‘é‘%ﬂ Wdﬁr@dﬂdyﬂ?lan iSofmathRBdeviieS hlor A

slldlng Pece I's noved by, or noves
agai nst roufting Itlda mfmumeto dro@itpyidevicalh processap adyl Bmetion

pivoting. [100] pluralit t he te of b I

and/ or AbR E° HrOGFFéll{gllﬁl{t} loﬁ?]e%i’@ﬁg T TRt g(lé@%) %f :fra%“él

I n adva@&ﬁroéfe%%%h/o? HREARSQY contrau@ieytbc @n@d?sd/s@ted&ﬁlﬁer@ﬁse

machi ne-readabl e i nstructions 3*2} orm ng one or
Bice

nore pr ddaqirewsmr@dnfoaglgﬁnerﬂl Ip}lfmﬁé caikh @dbdpri se any
g(r)lfe t %r gugr%g%}tn 2]%& grbq/o c&?ﬁ%lgeggorhﬂéedgﬁ‘%ﬁé Ferftﬁl?rgf\@ Ceries of
pneumat inGeroPideaut itnufat@esdriyctat InteteCprpdiation opSanta Clara
informational, chem cal, and/or biol o i cal e
si gnal s Califatnier In agrtain emoﬁg}eﬂ@r&? §S<9§ K § H?dﬁg teds
cort 1 FERREIE, S P OGAAER PSR R it
conver t i(AQICY draﬂElﬁidIHrbgtgnﬁr%la @idto rAraiyl (E ﬁ(}Ac)rtha,té]@s 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;



by an execut abl e procedure and/or an infornmation

device, and/or routing the information to an out put
wdeunicts3s7f processor can function as a central PCT/US2006/003415

processing unit, local codfroller, renote controller,

parallel controller, and/or distributed controller,

etc. Unless stated otherw se, the processor .can be a

gener al cpmnpwitations\datedile Mpnipulation; FRPEF EEBHETYL captrol;

and/ or ] . 0 dgum: i+es. of

i cr opr S0 B B o TR e e e et

of Sant an@anmnitéGilg éfqroceases) equimnérdj andérodur meiotsfion of

o o e s AR RSB e
Field Pr gtgg@ana;glahgcﬁbﬁitifég,rmé RSP0 rahihedd ka5 10e®R logic

desi gneé enent in its hardware and/or firmare
at | eastoraopafarmoéf samcrdsaupgrammidg danigbagecspheified i IEC

col i 0. Sttar Srrangrde CRGREbE Bk g JLp T e

conput i NYasMed) 3T {fiictired TeedPascalayge REsWRE) IL (Istruction
automatically nonitor the status of field- connte,ct ed .

sensor iIﬂﬁi_le@,@/ o ¥R ExpaBertial Egnqtgpn(gg}@{ta.oBecause of ifs precise
comunt Gail. lti’fﬁect%ﬁ:geaﬁd g«gcgdeﬁ@iﬁig QU BiGRAL ﬁLt edn ?%ﬁc%'ﬁb
SO ., refa e or

(e.g., actuators, enoi , swtches, np
st art er sp tixpeadis df tales agd cgm,tivas.i RbCéafdvenge efteryhas good

drives, silicon-controlled rectifi et C. i | ot
lights.- rieawd@mys%ndsfﬁlé-ax%rr%a,PanﬁB%S- A~ ?@Qsﬁanw% AFRpan-
noni t or SM

iiRPi@d Bice BHOH) fRGROAEHIMDwWHR uge;rb' sfcoffig@hesh,

set of vafaues and user-created | ogic and/or
i nst r uctdlamsrepotingchndforgentsely. The sensor inputs

reflect nmeasurenents.and/qr.status .inf.ormtj

to AT BB oq P anrie BLEngTys e Mok Agydafh has
aut omat eghdidrRagel@Utoptt tis, ®akE,@r theslikel chi ng; counti ng;
arithnmetic operations; conplex data manipul ation; .

| 0dil83] t pushey - aslevige AdIDRs O seRYMHT Bridinsessuig e gechqnical
mani pul a iog{h;lerﬁeport generation; control; relay

control ;" nmotion control; process control; distributed

andl or) oLher aut OnatL an. o the. cont rol 1ot ystem |
Because #fmpgadspiexts g’@@ﬂlﬁﬁcﬁuﬂ%& §ldegeAnIpAtRD Pﬁ%@%ﬁl&ﬂ‘&
sequenci g aRaRid dny83sual oG, Y/ R IRAGHS MRS, Y8 via a
| adder |ogic or some”form of str uctured pr o?r anmm ng
| anguagedispley,imhérair,iaheckritCpaper, 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 —a removable 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.



61131-3, nanely, FBD (Function Block D agram, LD

(Ladder Diagram, ST (Structured Text, Pascal type
woOamguaspsy, | L (Instruction List) and/ or SFC PCT/US2006/003415

(Sequential Function Chartl). Because of its precise
.and.real-ti.e tim.ng and sequencing capabilities, a

PLC can replace up to thousands of relays and cam

tiaak. stmath hamiNsseesP¥®n has good redundancy and
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convert urd pressure to mechani cal novenent. [ 106]
render Sucdhhketenerediptot biféerperigiclfrdvre if bme sRRHgINS 3§
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ani mat | SRR T SAyBle TS VS e WE TRty sof ol
vi sual , tigidivRlatRRGF GinedpitiAntieantesuls Utdegaaiediqaality, but

di spl ay, nonitor, electric paper, ocular ipnplant,
cochl eathd systeanean copiatedp OPEREe: JIRHHY cxapBlgIey POk
agal n 00893k s 8RELL Y&l ich PRl GRIG HQred butor
receptaé SCa M hanber Yor storing and/ or directing
mov enmentwiafh tefd itlind deddlia®]If thesieswork servenisdiighlyhabtled, its

remain firm agai nst the actions, effect.s nd/ or force
of | [ 110§SPPBE s ey S VHUIER 1P Ao Ser RS T8y s gniied.

a renovahhemndetdi $5LkaRMihGssteh heRl LISR dodaliH 8shoikeOf

an auto-injector when the safety tab is in one =
ori ent atwanid likely cause systern faibire, ossviblyreven capstapkic failure.

[ ti . [11 d i abl -.a. .
o DB e sz AR OGS UL HEAS of DielTEpR s i
sheat h -o;gifl Ghe afthebeV@mprbskddbr stibmled. - a

protective devicCe or structure. [116] soft real-tinme -
r ell at§]ngtatys cargpaie er cosldioans t hat take a best efforts

[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



approach and mnimze | atency fromevent to response
as much as possi bl e while keeping throughput up with
wexbwrossi7c event s overal l. Such systens will noPCsuSE®6/003415
a critical failure if tinE constraints are viol ated.
. Eor.. exanpl.e,. lLive audi o-video systens are usually soft
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f aliPa] eures IBEF{ReE o A APACT r cREHEEfURriiol 1D Aol andior
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subst anpraideg, forexamplgr wae MEpiEhIIHAYY BEHERON p1dqy VISU
sySt em 3, . 8h LeGhh UiPhs ARANAM,S BBacoHENEC RS audRl oment
and/ or instructions, the coflection designed to

per f or mcambe providedefos pemipfle,ovid uspepkemmictpplaie, andgor-other

term nal end. [123] transfer. - to convey from an

pl ace témg’rﬁ]o%eﬁé‘ia?m% i‘?‘i(])r PO SENEF o CAPSLTIENS QE)f‘ei ng
transf enf gchifoh QENRRE il BerolRe@ToE HRIMPAE)dADE nhitbei Ng
noved with respect to sonething else. [1

25
tri gger abspry; projgsédy} andidr agledr vipualdayigee b hTF]ZEi.?G]lelﬁ%né can be

i ndi cation.- Jinfornmatjon..r [ :

aut o- i njpé%‘fl%erc# ?%rl%ﬁmgge’ e g}r%% %%e®§ ggf%&fﬁléagﬁ?r%?r’

aut o- i njiaglO&insahee thais palJsenilape kegsoand ikey g noase,
aut o-injector expiration; auto-inj ectagr repl ac ment ;
medi camerekieathiayatitlo semarah WaRRnoueagdctopghypanel, pointing
e ool N o P el A BY A 381 Bt faURAflnclude
removal ; aut’o-inj ector positiohing; autoinjector

or i ent atdnemr macé teatual elements isoeh asi fijr esample, draezermdore letters,

avoi dance; . .
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



aut o-injector actuation; injection duration; injection

status; injectionerror; auto-injector renoval;
wauvm/8s§7€Cct or reuse; aut o- i njector recycling; PATAS2006/003415

aut o-inj ector disposal, etk. [127] user input -

human:.pr avi.ded..i.nf ormati on. [128] user interface - any

device for rendering information to a user _and/or
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keyboarcﬁX nouse, rac ] oyst ck gamepad,

wheel , m@hp@@blademmh teﬁﬁpmhmrqoetcntl ng devi ce, and/or
ot her haptic device, etc ser. interface §g}n incl.ude

o n 8121 rvahve taedavicslt fwélf%&ﬂf’éﬁ?%ﬁ%iéﬁ’foﬁ@ 2 PHe 3o fTrauEthe
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|nterfac can one or nore graphical elenments
such as paf,sagewsayanpl e, an image, photograph, draw ng,
anel . sheet, tab, drawer,

d
$F$%thgﬁg¥vg) re}zeaﬁﬁrorggpgﬁ%egp Moutline view, frame

di aing W+b§%?rlo<fah&2§iutﬂtﬁﬂg box, list, pick list,
pop-up |i st list, nenu, tool bar, dock,

chébﬂ]bdﬁlal-raadpwblﬁﬂeﬁﬁéﬁl‘r hyper| i nk, browser. button,
control, palette, preview panel, coI or wheel, dial,
slider, scroll bar, cursor, status bar, stepper,

Detailéll DesdRIpR®ness | ndi cat or, etc. A textual and/or
raphi cal el ement can be d. for selecting
[13?3 SoiPaRHTe g B AEERE. SHRRRGE LHABRFYRIRI iR an
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der thic ness, foreground color, font, font
St ydome dndfutr 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



size, alignment, l|ine spacing, indent, maxi num data
I ength, validation, query, cursor type, pointer type,
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interface can include oneldr nore audio el enents such
L0 exanpl.e,. a volune control, pitch contro
speedcontrol voi ce sel ector and/or one _or nnre

el tinmnst.gnitreglyessiver BIthistNIBER INSUIR.APd opipidsy step AR grovide
T ﬁSI% &{?21{1% Lot 6N ShiSus éﬁhgel 48 ﬂiécﬁf:al'c%hﬁ'ﬁt)%e can

ne or nore vi enen S SucC

[1358X TR, e?rtzﬁh egaﬁplaryc@ﬁﬁd ddirhérit gromdd:&gstpinaydevme,emhd/ or
pause, fast forwar reverse, zoomin, zoom out,
roﬂﬁﬂ@dsgﬁﬁﬂﬁmﬁ¥u%ﬁn%%8w iKa0E™r i nterface can incl ude

[13 62 N RhinMRERHRN BRbbARef SORBESe e?dv'&ﬂi)a?ﬁus tonpeagml e,

ement s co tro ing ani mation p pause, fast
fo r:mpntssad@ae cewaingp e piuraljty 06 Uml&m{lptedd@ afloée a tiquid
col or, intensit

usE AR i R edoP GO s B R PIARY Shint e

?leﬁﬁy of Q{alseﬁaamm end SdreseRRLisl, td ﬂluréllf}goﬂ\ﬁﬂts !ﬂlu&lly
mul us orce pressure V|brat|on

d| spipleabietetan ac@mpeg aeitios of a centepts 2 }he\&@rs Gentaing gad A ce
t hail{r%}?tg%lgigsg ehea%ﬂ’p I&{n i eﬁ‘ tcﬂn@?or % cdds b&ﬂihé‘ﬁal

ap& I'ng; oSl struct ng a

POffonath@d/phiira afayyale pl{nfhﬁ@il ofidstons adapteded) easespbnssriv
confi nenment.. [131]. via-by of and/ utili zi
[ 19chareg of thepciiatiag pergoy egﬁlaconf@eisé’if 0681?8%5??23?

1 hta P ASUE R 2SS a BSrtibh F 'tHéQﬁﬁﬁdl A3 dichmBAd fadrh @b
;

or injection, to certain allergens, toxins, and/or
ot mahtgrbxftvaais asl thewgh aunsedlp ot sumdendabletintorispationt. Serigin

and/ or | e and/ or. For. exa tain
pe&ﬁF@ng% rﬁggﬁwntgwp@paf»e a nﬁl’@ércf)gﬁpﬁls% Igﬁlét S such
as REARES, Tomphignk! disdhargdddd ir SdthaAngPortiish oftedongings of a
proteins, bee venom insect bites, etc. The allergic

r e@pmps@scégasmn@%paéhﬁ OTRRIASSER &3 @@taaa%rpmaa@fiﬂ’él in an

shock i ch
i vgerali eSS YA aRpR AR oE A, HbROE e RL AR €
cauggdihbyisl@vebea plurality of viabtcohiredrwithis therapph@tus, each

exa Ie hal at f tal
S ovatapig A Fofia waid PESKEREs PORTH o B SRt

axis, the longitudinal axes of the plurality of vials parallel and non-co- ax1a1

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



exposures can prevent injury and/or death. For

exanple, in response to an exposure |leading to
waneplgssact i ¢ shock, an injection of epinephri RETUS2®6/003415

adrenal i ne) can provide substantial and/or conplete

relief from.the reaction. As another exanple,

injection of an antidote to a nerve agent can greatly
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coupl eable to a contents of the gas container; and

transferring a |iquid nedica .fromthe.vial d
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view;, and 3 is a side view,
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.



of an exenpl ary enbodi mrent of a system 1000, which can
conprise a housing 1100, which, in certain operative
wenhwdissent s, can conprise a handhel d portion B8DWS2006/003415
separated via an actuatiold guard 1200 from an
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escape housi’ng 0 via gas escape opening, such as
via status indicator 1400. [139] A status of a system
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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 function 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



possi bl e, such as bul ges, ribs, grooves, gaps,
roughened surfaces, indentations, etc. [142] FIG 4 is
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flow via gas reservoirs 3000, such as gas channel
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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



Seal s 4200, such as o-rings, can resist gas |eakage,
such as past pusher 4100 and/or out of housing 1100.

wohos/08ppasher 4100 can function as a pi ston tr RCEUSH®6/003415

within a cylinder, althoubh it is not necessarily
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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,



9200 adapted to receive nmedi canent 5200 as it exits
its respective vial 5100, and direct nedi canent 5200
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cause nedi canent actuator 4000, nedi canent storage
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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
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Engagenent of gas rel ease actuator 9700 with gas
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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



and/ or housing 1100, such as via status indicator 1400
and/ or a gas escape port |ocated on housing 1100).
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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
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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
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seat 8500, causing the gas to escape
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
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reservoir, and/or needle that can be located within
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Exéditafy EhibRdiment 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
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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 orjentation of the activation springs and the vial system
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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.
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[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
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the plunger can slideably travel through the via
towards the distal end to allow for the appropriate
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[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,



menbrane and/or for a needle protection portion to
slide over the needle follow ng delivery of the
wordicgasent . [173] FIG 18 shows several vi ewsPOT/uSk®6/003415
spring driven injector. TH® primary force used to push
- down. the .pusher .bar, vial system reservoir, and
needl e can be provided by conpressed springs. In the
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pusher bar, vials, reservoir, and needle back into the

houSiieynedeliveryaefhemsdierment Four: Pulley System

[174] This exenpl.ary enbodi nent can utilize a pulley

system as the activation nechanismfor injecting

[1768 dAqmitey sysitert ¢s thoempatilEnl9 antdhe phiatary methaldsor foeipg ise

4 nglﬁsglere ba@,r\%glg,c rtelseorgoiiya%td%(crg:dle 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



[175] Certain exenplary enbodi ments can conprise a
delivery systemthat can enconpass a housing, vial or
wohoeisss7y of vials, plunger for each vial, siRQITaS2006/003415
needl e or needl e cannul a,2%nd nedi cament or
medi canments within the vial or plurality of vials; the
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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 injection

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



Simlar to the above spring-driven injector, the
activation springs can be located parallel to the via
weoysicmsssand t he devi ce can be activated by thePdsaIS2006/003415
pushi ng down on the outsi 38 sl eeve of the device. The
. use. of..a pulley.systemcan create a nmechanica
advant age, producing the proper force needed to
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e en of the rod/spring nenber.
This bar can be connected to the pulley system (that
can _conprise sonme resilient and/ or npveabl e material)
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t o 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;



be delivered, and through the tip of this small
injection opening to a depth of at least Imm that can
wdebiexsss7ap to 5 m of nedicanment into the inj eCTiuszn06/003415
site; wherein the nedican®int can be injected and held
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plunger, vial(s), and/or reservoir all |ocated wt th
e
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mul tiple nmedicanents to be injected at one tine or at
different tinmes. The use of a plurality of vials can
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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



device that is conpact in nature, such as one having
the length and width of a credit card. The device al so
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proxi mal end o ousi ng by sone neans such as a wre

spramigyr portiomthat maylboremoved 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



rubber nenbrane and/or a needle protection portion

slides over the needle follow ng delivery of the
wordicoasent . A net hod for adm nistering multi pPeT/US2006/003415

pharmaceuticals is depictedd in FIG 21. The injector

can i nclude nedi canent selectors in order to allowthe

user to select which nedi canent . to |nJ[ ect. The user
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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
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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
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Feedback
119411 Sertaih BEerR VAP T T AP a) BT ey sy pigsior

the, iGRkthod of providing audible, haptic, aqd/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.),
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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



[189] For one or nore of these reasons, an interactive

auto-injector or nedical device is described that can
wonraesiodss7a user with visual, haptic, and/or au#Cbius2006/003415

feedback in order to mitidgdte the aforenentioned risks
..and/.or. to allow.for easy injection of nedications.
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[192] Certain enbodi nents of auto-injectors can
conprise a housing, safety nechanism activation
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one  or nore audi ble,” visual, and/or haptic outputs to
gui piebiemu associatert wuh certdie pg@»etryle 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
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[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.



device on the thigh properly, the sensor or switch
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[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.
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renoved wthin a certain tinefrape, the first voice

r espefiermenh hapwill B BHecief 0t Be BE¥Sn or switch can be

pressed several tines or held in order to stop the

process (in case the injector does not need to be used
[200) Theeddivetymystemsaprrenpast the oiidehmadicynentAialer plusality of

safety tab.is renoved

L e R s BT B s B B8

deviiGRodR) hftRe PrékfhaIRAROF @I 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



of your thigh." The base can simultaneously |ight up
during this audi ble clue, providing a visual clue that

wdeowrnsis’at es where the base is | ocated and/ or PGIAIS2006/003415
portion of the base shoul dlbe placed on the thigh. A
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mechani sm an acti vation chanber “or vial, single
ne edfbeenomtinesdheractng sy ségm;zand/oo switcheedbwtme,renddr sensors

medj canent tored wthin each vial .etc. Prior to
oy BBy e BT el 2u4lF Flesil g pagar
sepabalesly in a vial and/or storage conpartnent and

can fluidically conmunicate with each other once the
m xi ng activation nechanismis initialized. The m xing

o3 AR LRN G SETREIE AR T 8BS

pi es@vdredBiblogds tigdd elighit rRud 6l by RSordtiRitetprednjeptisi. i BIG. 25
that is preventing each_ nedi canent, from comruni cati ng

wi t Hoaw@meshaaism tpEx gpd/ohgreatenyuiestable medicameahiremfvo
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renoved pre-injection by the user in ordef to al fow
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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
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pomggc}fagssm 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
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| ocat e gn the housing of the device. This button

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
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[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
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certain operative enbodi ments can conprise, for

by refRignes kereithe i nteractive, int egral , enbedded, audi bl e,
hapti c, and/or visual feedback systen1 such as
descri bed herein. Information system and/ or device
26000 can conprise any of numerous conponents, such as
for exanple, one or nore network interfaces 26100, one
or nore processors 26200 runni ng an enbedded,
real -time, hard real-tine, and/or soft real-tine
operating system one or nore nmenories 26300
cont ai ni ng i nstructions 26400, one or nore
i nput/output (1/0O devices 26500, and/or one or nore
user interfaces 26600 coupled to I/ O device 26500,
etc. [206] In certain exenplary enbodi nents, via one
or nore user interfaces 26600, such as a graphica
user interface, a user can view a rendering of
information related to sel ecting, purchasing,
obt ai ni ng, operating, maintaining, re-using, and/or
di sposing of an auto-injector. In certain exenplary
enbodi nents, instructions 26400 can be nodified and/or
updated via replacing a renovabl e nenory 26300 and/ or
via replacing instructions 26400 (such as, e.g., via
flashing an EEPROM etc.). In certain exenplary
enbodi nents, instructions26400 can be nodi fied and/ or
updat ed via downl oadi ng repl acenent instructions via
network interface 26100. System 26000 can conprise a
programmabl e | ogic controller. [207] Still other
practical and useful enbodinments will becone readily
apparent to those skilled in this art fromreading the
above-recited detail ed description and draw ngs of
certain exenplary enbodi nents. It should be understood
t hat nunerous variations, nodifications, and
addi tional enbodi nents are possible, and accordingly,
all such variations, nodifications, and enbodi nents
are to be
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3. i nvEld zdtt@mjeabxad)fmmmrlemmm cephsing apoiigng tgmptesnmg said

th h i ct f or.mat
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| nC&’fhﬁ’%%s%h@é thEf slenge herein. Wat is clainmed is:
auto-inj ector, conprising: a vial configured to

store a dry substance separately froma I|qU|d Wi th
h t he.powde e to,faorm an

st
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axi Siston.

5. The auto-injector of claim 1, wherein said mixing actuator is coupled to said
vial.
6. The auto-injector of claim 1, further comprising a compressed gas container

configured to provide an actuation pressure to said piston.

7. The auto-injector of claim 1, further comprising an actuator configured to
discharge an actuating portion of a contents of a compressed gas container

fluidly coupled to said piston.



a m xing actuator configured to cause the dry

substance to contact the liquid; a piston configured
woaosmess7ed t hin said vial, said piston confi guPed/uS2006/003415

transfer the injectable nethi cament fromsaid vial and
..thraugh. a si.ngl.e.needl e, said piston distinct from

said m xing actuator; and a force initiator configured

to supply a driving force to the injectable

ne . .

5. i PO e cHRCE vt 1y B A
W tdetiabieg podlonlodagohtsdisindlh camipsessed gadloentainen- i nj ect or
of claiml1, further conprising a frangible configured
to resist mxing of the dry substance and the |iquid.

9. 3. TREaRMifedit FCidh CluleRcBinfrisihy's (R QIMRuRdte 2
housi ng conprising said vial, Ssald housing defining a
| engpinieyaatdeast &l pbrtmpmf dhd ingeciahly medicanating froar shidividl @ said
t hi ckness of | ess than one inch. 4. The auto-injector
of TP&f AT, ®wherein said nmixing actuator is coupled to
said piston. 5. The auto-injector of claiml1, wherein
said m xing actuator is coupled to said vial. 6. The

10.qut Bhe Bjte-dyertoraif cddim nfurther gpmpesing saif singlafigedle.
conpressed gas container configured to provide an
actuation pressure to said piston. 7. The

11.aut Ohd Mjte4ijedtorodf dtdim Milrther woinpesing a Rheatis targfiguned to protect
actuataor confjgured to discharge an actuating portion
of #tHRElenexler a conpressed gas container fluidly
coupled to said piston.8. The auto-injector of claim
1, where said vial is fluidly coupleable to an

12.act Tlat autgringeetor afitlam B fortir enmprisihg a shentlp cadimuedfas
container.. 9. The t 0= nj ect.or,. of aim further
consPeEi i Fineliiisedl BURF g Bt ProfdhdliRr e Feddgmgnt.
portion of the injectable nedicanment fromsaid vial to
sai d single needle. 10. The auto-injector of claim1,

13.f ur Thepute-dniptteseirdaisnl . dudhe gpaprisiag pshield corfigared to guard

aut 9~ I 0 | aj fur r. risiqf heat h
corfi S BhEg Rk e s et ol ot BB il Gtef
auto-injector of claiml1, further conprising a sheath
configured to . ..

14..  The auto-injector of claim 1, further comprising a safety tab configured to

prevent accidental activation of said auto-injector.

15.  The auto-injector of claim 1, further comprising a housing configured to

contain said vial and said piston.

16.  The auto-injector of claim 1, further comprising a housing configured to
contain said vial and said piston said housing defining a length and width

approximating a credit card and a thickness of less than one inch.
17.  The auto-injector of claim 1, wherein said vial is one of a plurality of vials.
18.  The auto-injector of claim 1, wherein said vial is one of a plurality of vials,

each of said plurality of vials defining a vial longitudinal axis, the vial

longitudinal axes of said plurality of vials parallel and non-co-axial.



conceal said single needle following injection of the
i njectabl e nmedi canent. 13. The auto-injector of claim
wa 20d6t08881€r conprising a shield configured to gaamg2006/003415
sai d single needle foll owt#ig i njection of the
- LNj.ect ahl.e nedi.canent. 14. The auto-injector of claim
1, further conprising a safety tab configured to
prevent accidental activation of said auto-injector.

15... The auto-in
19. hodbr AGoabiPr B S5HEL Hufutulodnf U frlpamy Lo, @
Pi shéiof sifd. pliiiBtyaiftvinls d¢fadh®s vial lcfngaudinal axfsythicheal
conprising a housing confi gur ed to contai %ng“ d. vi al

andongiding) @%ﬁf %1 uRRbits Phgalsdesatrdmpnzcor i hw iR gaid
%113 ?]}Ht@a[tgﬁ(lo gzggr edit card and a thickness of
| ess ? one

The auto-injector of claima1l,

wherein said vi aI is one of a plurality of vials. 18.
The_aut o- nj aiml, wherein said.v
20 ond¥efiy ialekioR 0T bt Gheed saiHone ded SttieReS of

%Ixsst ofgefining a vial |ongitudinal axis, the vial

ongi tudi nal axes of said plurality of vials parall el
and non- co- axi aI 19 The auto-injector of claiml,
wher ei n Sal‘% s one of a plurality of vials, each

2L o Ambio PrEF S FWP%%I“%. al s defining a vial

| ongi t udividlcoafigisred tdoréiadlinjecale ntdicaalens xaid vadl defihihg
plurality of vials |ocated non-co-axially with said
f oracdaljlengitudingl a¥igngi t udi nal axis. 20. The

aut o- i nj,ggtQr magtfpi: L&Hﬂgu}ed wgﬁgﬁy% d?ﬁ'hfé B} 3!i9thd BjRRBle

of aplura{lt to-1nj ector,
C onpédi integt, sald fuica Immamf dgimegi afacs trmnaeodnnglh}dwtl akise

i ca sai def.i 1 ongi tudi nal
axﬁ%‘;at %%‘if’eaxrl%wf"gf? @EH%&}? s supply a driving

force toaﬁ(ﬁ%ng% %Flﬁﬁ%%&l%@dlcﬁﬂient sai d _for ce _
initiator defrnin orce initiator longitudinal axis
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r ensfeke ﬁldh&ﬁoméﬁiﬂt&ﬁitidény‘t@gdg’&ralﬁ@by Qﬁnﬁrap@cessor said group
auto-injector, said use indication one of a rougargf‘ng ot

us enat regiarding oALANEGY ofthe injestrlle medisgmentypaid giouR re

E%QE‘%E sor, said group not regarding a quantity of
the njectabl e nmedi canent, said group regardi ng at
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;

auto-injector reuse;



| east two of: auto-injector replacenent; nedi canent
m xi ng; injection delay; safety guard renoval;

waurbw/8s§7ect or posi tioning; auto-injector ori eRCAMISLVH/003415

22.

23.

24,

25.

26.

27.

28,

29.

30.

31.

32.

33.

actuator |ocation; inject4d%n hazard avoi dance;

~.l.njectiaon.duration; injection status; injection error;

auto-injector renoval; auto-injector reuse,
aut o- i nj ect o3ute-EHeeEPt tEeyClIBBRMt 0- i nj ect or di sposal .

22. The aut o j.nj: : gl aim 21, wherein said
housi ng defi%gghg&#gﬁaﬁﬁsahd wi dt h approxi mating a

credit card and a thickness of |ess than one inch. 23.
The aut o-i nj ect or of

of_claim.21, €j i d .
R SRIHET Al o T G RO T fef s f 1A ang wiam
\jﬁ%f&&iﬁﬁ[ih@? lofedit2rd aHae: tBiekReds AiF REE Bian Ohe lcai m 21,

elrn sald use indication is triggered responsive to
a user input. 25. The auto-injector of claim?21,

wherein said i.ndication is.triager fve to
A et BARRST PER SR ST B A Mo A aeh 3RRERL”
QUL QbR Alvalfe oFladkiBed Varivfler ei n sai d use indication

is rendered visually. 27. The auto-injector of claim
21, wherein said use indication is rendered audibly.

28... The aut o-i nac: .ai : el ' se

" nane Ao dePiek PLAGHPL Synckorliu s |GG R BRLCHeIZE, o
of réxbaisielb,a wsbeingith sai d housi ng conprises said

out put device. 30. The auto-injector of claim 21,
wherei n said output device conprises a speaker. 31.

Thepauh Qi RS bPEIaR 2 £ it id kaidWhE iRlidatisRitrighénodt

devi ce conprises a display. .
responsive to a determination of a hazardous condition.

The auto-injector of claim 21, wherein said use indication is rendered visually.
The auto-injector of claim 21, wherein said use indication is rendered audibly.
The auto-injector of claim 21, wherein said use indication is rendered hapticly.

The auto-injector of claim 21, wherein said housing comprises said output

device.

The auto-injector of claim 21, wherein said output device comprises a speaker.

The auto-injector of claim 21, wherein said output device comprises a display.

The auto-injector of claim 21, wherein said output device comprises a light

emitting diode.

The auto-injector of claim 21, wherein said output device comprises a

vibrator.



32. The auto-injector of claim2l, wherein said output

device conprises a light emtting diode. 33. The
waubw/ss§7ect or of claim 21, wherein said out puPCUES2M®E/003415

conprises a vibrator.34. Tie auto-injector of claim

21, wherein said output device conprises a heater. 35.

The auto-inj ector of claim?21, further conprising

34.5ai Bhewwse-dpegeretdaim lamdersin saip puipabdryicecwnirises & beater.
said housing. 36. The auto-injector of claim?21,
further conprising a sensor coupled to said

35.M CTRPHAC-EFEE0r oRlaimlTlg fiatted compRsih@kai®micloptd¥esddr, said
further conprising a switch coupled to said
m CIP&%?R?@%%%%COUB%MOF% BOMs#g- nj ector of claim 21,
further conprising a battery coupled to said
m croprocessor. 39. The auto-injector of claim2l,

36.f ur Theaute-amjpetosdgaian i, Strther adaptisog b semsoy eoupledonaid
said.vial.. 40. The auto-injector of claim21, further
con’ﬁ‘r‘qr%?rﬂ@es§%ﬁ d gas container. 41. The auto-inj ector
of claim2l1, further conprising a channel adapted to
convey the at |east a Porti on of the nedi cament from

37.sai Ghe/amp-injectar pledeiime2 1, dgrtheT hemprising 2 §jvilel epupdéd tolsaidm
21, wh aid injectable medicament is a liquid.
43. mﬁgprau?scsagl nj ector of claim2l, wherein said
|nJ ectabl e medi cament is a mxture of a liquid and a

44. The auto-injector of claim21, further

38. confﬁher ytpgdniscep ey ﬁ@ma%ﬂa&@&rtcampeweétbaﬁerﬁéeawléd to said
flu d to said vial. 45. The auto-injector of
cl afln?nérépl@g%géfher conprising a rel easabl e actuation
| ock adapted to prevent accidental activation of said

aut ect.or. ut.o-injector of cla

39.uhe it THERECFT & i Shatibfer sOIPH A ARy G SyPILLL Bpve
ThewHinOsdilviggct or of claim 21, wherein said vial is
one of a plurality of vials, each of said plurality of
vials defining a vial |ongitudi naI axis, the vial
I on al | el
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wherein said vial is one of a plurallty of vials, each

of said plural |tg of vials defining a vial
41 onghe wpﬁmectakp claih 21, fgher comgrisiapshpnnek adapgd tg gpavey

Pl Uplaf fekstf pc}f'h@'lll S thQ SRR ANEGR s34 VA1t 2 Weldle Sai d

42.  The auto-injector of claim 21, wherein said injectable medicament is a liquid.

43.  The auto-injector of claim 21, wherein said injectable medicament is a mixture

of a liquid and a solid.

44.  The auto-injector of claim 21, further comprising a spring adapted to retract a

needle fluidly coupled to said vial.

45.  The auto-injector of claim 21, further comprising a releasable actuation lock

adapted to prevent accidental activation of said auto-injector.

46.  The auto-injector of claim 21, wherein said vial is one of a plurality of vials.



force initiator |ongitudinal axis. 49. The
auto-injector of claim?2l1l, wherein said vial is one of
wea 2pletoszd7sty of vials, and further conprising BCT/US2006/003415
plurality of pistons, eachlof said plurality of
pi stons adapted to nove within a correspondi ng one of
said plurality of vials. 50. A conputer readable
medi um conprising instructions for activities

. GRSl o Ry Ry S5y 8 e
aubgehiofjseid tpduralityaifodridls éefindol «aial longimbna faxss, theouad of

use indications_automatjcally triggerable by a
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the injectabl e nedi canent, said group regarding at

| east two of: auto-injector replacenent; nedi cament
48. mi Thagutoiinjeetot bHelaie R hywheseif etiyl viph ay eherafragplaality of vials,

L
| Njl@eith@Raldikeabl @id plubdlRg bf viblsSéatddsiontdy-@diliyowitk saidr ;
aut o-1 nj ector renpval ; auto-injector reuse;
autferce miegtedengigediedliakly: andaut o-i nj ect or di sposal ;
said auto-injector conprising: a vial configured to
store an injectable nedicanent, said vial defining a
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50. A computer readable medium comprising instructions for activities
comprising:
via an output device of an auto-injector, rendering a use indication to a
user of said auto-injector, 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;

auto-injector reuse;

auto-injector recycling; and



and a housing conprising said vial, said output device
coupl ed to said housing.
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52

auto-injector disposal;
said auto-injector comprising:

a vial configured to store an injectable medicament, said vial
defining a vial longitudinal axis;

a force initiator configured to supply a driving force to the
injectable medicament, said force initiator defining a force initiator
longitudinal axis located non-co-axially with the vial longitudinal axis;
and

a housing comprising said vial, said output device coupled to

said housing.



