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MULTI - CARTRI DGE FLUI D DELI VERY DEVI CE CROSS- REFERENCE
TO RELATED APPLI CATIONS This application clains the

w@gd?,e,fﬂstmynder 3_5 US. C 119(e) of U. S.  Proy-$/iuQ8ahesies
Application Serial No. 60/787,616, filed March 30,

2006, the disclosure of which is hereby 5

cross ref MERAEPEIRIBERIAOR MR BRACE s 56 32

titled FLU D DELI VERY AND NMEASUREMENT SYSTEMS AND
CROSHEREMBEENGE €0 R AdTiD ASBLIat i BY> Publ i cation No. US

2005/ 0119618 titled U LLY T FOR . .
LONG DUREPP R B AN R RBPRFS AT ey | TfUOL) S, Provisional

ApplichBeH $&al NoIeoN®7,618, fidd Rib&:nI4200s! the disdibddtddNBHEMERYeby
AND MEASUREMENT SYSTEMS AND METHODS, the discl osure

mcorpeiated iy e lgenegiSEd-i s her eby incorporated by reference
her ei i, a%;lﬂéﬂ!.:ér BolEre i cPisShd b REs. Patent No. 6,939,324 #h& FLUID

present osure rel ates genera to fluid o
DELIGERY WNT) MEAS EREMENT PEYEENS AN YMETSIOIS; UeS. diatent/ Apglication

ro ST b LRI 000,8 e pEmboapTie
LONRURWSIGN MEDITAMENG| ABMINII TRATIONE arsldd S. ApulicetoreNg. .

A= P T T

the disSRkirY 6f dablof Whik i HeRBY GROBItBed By rafefeatd Bdin. Many such
punps or- drug delivery devices are able to provide

FIELD%F'T]—[%{]?%%XJ delivery ("basal delivery") and 20
I hst'antaneous bursts of a predeterm ned anmount of

drug (ri, gi-ééelﬁ}t debibMRE }’e;laies?g%ln&ﬁﬂﬂorfﬁﬁh déli%zﬁfge‘)ices and particularly

i nstance I's beneficial to provide a” basal

to fluididdlivoryrdgviots capablexef detiveingmag obeorsapsdicaments txp pajicrf to provide a
- bol.us L |50 {.nsulin for
Suswm&‘l? ’a]ﬁoa‘oéatlggh‘{e}rgga r?g%tb 15‘{;% dalé‘féﬁ;%s pa% %‘g%a{dcggnt roll ed

anal gesia for chronic pain treatnent may be
BACK%@&NQtered both at a conti nuous basal rate of

el S B e B BB 25t v
been daRidhell Gorldelifering tqhia niddtatheE 104 patiakti SMiny Gidhi pugips sedrug
deliverg(irt]igyiz%gagcje gblilg t%tplrgvigé ‘go%? gtggdyosfcaig\glqe%gerty ?‘%agarl ﬁgﬁvré%’r% axlxds
instantaneous bursts of a predetermined amount of drug (“bolus delivery”) as required. In many
instances, it is beneficial to provide a basal delivery of a drug which may be supplemented by a
bolus delivery as weli. For example, insulin for diabetes treatment as well as patient controlled
analgesia for chronic pain treatment may be administered both at a continuous basal rate of
delivery as well as via bolus amounts of delivery. Many such drug delivery devices are compact
and able to be fixed to the user or patient during use and subsequently disposed of when the
treatment is fimshed.

Many attempts have been made to provide continuous or near continuous basal
delivery of such medicaments using various pump systems. The accuracy of the basal delivery
rate often varies when the volume of the drug being delivered is small. Many fluid delivery
devices include a reservoir to coniain the liquid medicament and use various mechanical, gas, or

electromechanical pumping or metering technologies to deliver the medicament to the patient

- via a needle or other catheter inserted transcutaneously, or through the skin of the patient.
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Many attenpts have been nade to provide continuous or
near continuous basal delivery of such nedi canents
usi ng various punp systens. The accuracy of the basa
delivery rate often varies when the volunme of the
drug being delivered is small. Many fluid delivery 30
devices include a reservoir to contain the liquid
nmedi canment and use various nechanical, gas, or
el ectronmechani cal punpi ng or _netering technol ogies to
deliver the nedicanent to the patient via a needle or
ot her catheter inserted transcutaneously, or through
SUMsI/gKYn of the patient. - 2 - SUMVARY The
present inventiQn conpsri ses one or re of the .
f eatlif E5SFUPERLON FPRASHTEh auae ¢ 5P fRatgps Tefiled in the
ap{:&ldk@‘@!aﬁﬂs JreRd USSR TeAREPbN@iRRRiochd@ERel:: According
o a first aspect of the-present invention, there is

or ovicaerding to b (ird amedied fitheprgsarb verionotherdnpiovised Myl
i .St i ca . . ‘medi ¢ t '
T S
colmprisihgigp lmnsingonfiispeseedbit withiorthahousingand cordigured to contain the

medi canent.,, a second reservoir w.thin the housing an
G SR TR 65088 AV AT R DE SAU I CARERTOL & qopiagy the
seDRE MedaméBt; BN BAHaBER W théthBnikiviHeN fie Mudmdariaiah 1 afirst
first hydraulic fluid reservoir; a first punp chanber

hyilsguiq fwid ressioirng Eest Penp ahamber reflwid commmpiegidenawith ghe first

| IH: .aS. r . IS . .
B3Nyl AL e PRSI (RSN B
firg @nipghaebertconfingab® chpazefthe Bist resgesiv i protide pbaval didivary of

basal delivery.of the first i cament . duri se, a
e R e ERrR ety i fercr o oV e i BB A Spgthe and
hatiay b Bgodd he&Rmed Midrasvbe; £ $ddbst Hgeenaaive: indlg@cond

punp. chamber in fluid communication with the second

comyupigationw ith tegeqand dydigilic Bridreeroacd e sserydibagal idyixe
mebRardi&i PAN é&ﬂn&'f%ware&%&gﬂ%é é&wﬁc{g@&{q{]&%% cogl%gm%ﬁ 9 Bikage

punp chanber configured to enga e secon
ther sesmrdwreservdigto provdeatebanallrt wéry oé [heseropd afiedidamesisbwing use;

di ant during ,use;, angd.a.needl e havi.n first )
and R e R BT e e B B A et SRR o R sporvots
and 85RbNDbd @Rfdres RCOMEhIRR oA R ioglihe Holsnge Xt end
exteriorly fromthe housing. According to a second )
as p Ao ine sePRGERECHOh R ER! INYHEPE, there py oyidedja duid
delfix}ei-'}l' 8evice for administering a first medicament and a second medicament
comprising: a housing; a first reservoir within the housing and configured to contain the

first medicament; a second reservoir within the housing and configured to contain the

second medicament; a basal drive mechanism within the housing and having a hydraulic

 fluid reservoir; a first pump chamber in fluid communication with the hydraulic fluid

reservoir of the basal drive mechanism via a first flow restrictor, the first pump chamber
configured to engage the first reservoir to provide basal delivery of the first medicament '
during use; and a second pump chamber in fluid communication with the hydraulic fluid
reservoir of the basal drive mechanism via a second flow restrictor, the second pump
chamber configured to engage the second reservoir to provide basal delivery of the

second medicaments during use.



20 delivery device for adm nistering a first

medi canent and a second nedi canent conprising: a
‘housing; a first reservoir within the housing and
configured to contain the first nedicanent; a second
reservoir within the housing and configured to
contain the second nedi canent; a basal drive
mechani smwi thin the housing and having a hydraulic
fluid reservoir; a first punp.chanber in fluid
conmuni cation with the hydraaffc fluid 25 reservoir
of the basal drive nechanismvia a first flow

rest ri leadrdinkMofd dnfodBHIR of iR %Rz%ﬁﬁ%g leéhgf;cf.e%grcé]{y(ﬂevice for

engage the first reservoir to provi ivery
admiofstering a first sedinanokint andeasecahdrmgdiicamen is prodded. Sihe sl delingry
.cha r in flu.d co ication.wth the hydrauli
devigi I aneson o AT e A e i s st Faetfoarhefl @dloh & pasa
- delive§ @t stdopdmegisiment.t Burthet, hig: ftd dolidery devicehaynfuaction to
configured to engage the second reservaifr to ovi de
admigees Befid $ary obfie P magiosBEy AR/ o ol iy %fp&fi? frgond
medibiifent. In odfer words, any combinath¥a©? beNEdbPbSMEIBNRRH bPBRE of the

of the invention, a fluid delivery device for
first and sbeend meficergents i pordempipigd.canent and a second

fonct; Sebpu Suhiofiedebalt Brilo HeSpfland YRR UG~ Bk
may predide thebatal detiséryof thelfimst ahd/dedecandmedwhmernte Femaxemgle, one basal

._nmedj cament . Fur.t he . f1uid liver evi ce
arivepgs bt A Pratiit e Cr Sy enfy e A oo g scoond
mediERREnE arBUTh the fiekt aid sechi@ hisdici@len eTyingtinctswhBeto Bokal drive

- _nedi canent 1 n of her words, an%ﬂﬁo i ngtion_of basa
mechgpign groviiss the bere| defiupy o€ opfy ore GRSt a7 spoopd medigments, 2
secor@ BN it EHE FAIRAbAHL AuRRERIPIALRGhay provide the basal delivery of the

Various configurations of basal drive mechanisnms of _
otherpiediciapentd del i very device may provide the . basa

del i vegy. : the fir el ' nedi.GRE .

exanpl é&%ﬁg’ Jétg%'gsl cogé ve %éﬁ%ﬁ%ﬁgﬁay provi gfeth? ngd delivery
devicb amg brodizleithediojns dbliveny of théBrst andétr sevent] medreantent. dvir pxdnigde, one

- second .nedi canent ... 0 th,the fi.rst _and second

botus 357 BAHBES T i i BelLe (G of P B dtpe R pent, only the
seconi BEIR BN ET) @bOMItHeSst 41 sbadga medizhriatey. Yn Gista06ds whereahbolus

. the first and second-nedigﬁgsnts, awsecon basal .
drive greehpgispreREmAFs §im hofusidrivery of eplyeneiof Bieyire anq tagonfgedicaments, a
seconl BS’M]% 88vehenBAasabs #le hiiRievey ddvile nﬁ?{%ﬂd@ﬁé biEdtivery of the

Simlarly, various configurations of bolus drive
other medibaménéns of the fluid delivery device may provide
the bqglus delivery of the first and/ or secon i ) .
medi o ARETEEEY fPedmsAROf by Rigseat W%‘ﬂ?@ﬂ%ﬁ Auigelivery device
may imohydene vi mlerenbelldsdah fsiddemmpaicgtiof withnthy fitshendfsecont] reservoirs

nedi t, ly t di bot.h .t
contaifiog ghe LR oM UGS RS S RSl TGP i
commBfikatfond¥itiMBe RBSNENEEBIRADME $08 nleliGar ot Uhil6lShdcwaT Jeellk may be

only one of the first and_second nedi canents,

a
in fluid gosamEnipHion FVilrespErolrseREIng e secpdangdicgmgnty Spek aeegles may be
sucof HHRATEN DR ok RO e Pt B i
substapfiallypeeventesy mixingokthe figsh and seeoridimridipantents dwmg delévary eFurther,
one el R 0 PR ARG o gy s whin

_ Ssecond reservoirs

is longeOthbiih Aélveryidig of thethen Aebdie do petharaieca@emiitie. firffand second
exanple, a first needle may be in fluid comunication
Wi th the reservoir containing the first medi canent
whil e a second needle may be in fluid conmunication
with reservoir containing the second nedi canent. Such
needl es may be spaced-apart from each ot her or
positi oned on opposite ends of the fluid delivery
device to substantially prevent any m xing of the
first and second nedi canments during delivery.
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According to still another enbodi nent of the present
invention, a single needle may be 5 provided which is
in fluid conmuni cation with each reservoir of the
first and second nedi canents. Such a needl e nmay be
"Y-shaped" and include a figst uptake armfor fluid
communi cation with the reservoir containing first

mem%gén&%ﬁ %% d&ﬂféreﬁ tﬁ g %ﬁ)@&ﬂﬁ%ﬁ@é@%@t&%@f ﬁlé'b!ﬂer one of the first and

communi ca € reservolr-contalning t
secorslenaiicimemnsli Dallmnng Heaiedrbmeite tof 4 dlﬁ"crezarﬂctp&emm&o wihstdngally

of.th le, m n fluid conmunication with
vaeﬁ'['ﬂ’é'l ?Q‘F%Fgfmq ﬁggnfﬁnﬂjé(@a}eggSuch that the first

and s eﬁ&:@gm@g LGP erBOMidiink ofthd ﬁe%@ﬁv&ﬁtﬂ&ra MelidWedle may be

the delivery armof the needle priqgr to

provigesd wipeh s ¢p fyid éomw&mﬁa%qnéﬂth caph TeSRIYHER |%ﬁ5$t Qﬂg sgqopsl g
medl&ﬁzleheéegﬁ(chdfﬁé };bk he. WQMd ShaNRIH QN Y aﬂnﬂfdr adR

an- exteri or USI first reservoir wthin t
connﬂmmﬁargwﬁothﬁ ragenveid cmﬁammgtﬁaﬂt metlisamént prd 2 m@mﬁ%ﬂm‘m for fluid

d_reservoi.r. w g
comaitafor i BY rsGIEE ftfinill el SRl O PRy o it
Seconfd &bﬁald@:mng dethi ?&mgf ?H’ mrf?:id mgmhumtanm witkd H&ild&_@&ﬂlzmg}fﬂle
Irst end con ure r Ul canmu tion. { t .
needl ficf dhaf e 7% B Se5psl AT TEAYIILR S Bkl SBer R b cfivery
arm Bk SE4N dribor fJ SR SivRed ke e pAdner nat i vel y, the
needl e may include a third end configured for fluid

commu rillcmanwiy,va fid dblevesedayie of Swanresshtinggioainmyrigelude an
exten{gxfh% o8 Wan gﬂsusﬁﬂ(ﬁlﬂogfggﬁéd @bl 58 BN Cament,

urt |ncIu a secon nee ving a Irst en
and a goonid Jgsnrmir wmmahodsmg capdigmed rtcc@mnta@mthwwnnd nedigaseenh dlhe

_ d d f.]
g e e R e R

comml&ﬂ&tﬁdn@ﬁﬂih@ﬁrsﬁreﬁérﬁﬁf axﬂbcbe&fndtelné corfigaicd go \ﬂheﬂd&xteherly from

second needl e may pOS,It on f
- the hopsge. pdlirRAFely AP P em%me'i I%gfg SR epie & 'ﬁg%‘f

commBE8HH8 wﬂﬁ}fh@&c&ﬁ%&f@ﬁtﬁnﬁ?@b WRbAd bk hent. Mehe fluid dehvery

second needle. Further illustratively, the fluid

devicases) ey We@@emﬂ tepdls bryengs Brasmd configpedfor nid
comm{ﬁ 0w tﬁeoif:ﬁ&{ b efield gﬁééd #f exbedf ejHefiédy from
Sane asa | ri nsmnmay a

cament vermc
the hommg/ i The fast hasiid mdpbe pesitioned attaigsised ofithe hglmumiahtthe Second

t. |y dr .
needlé sCHcihRstifircipha e SR ARG A st M GE SRR AR o it
needlellﬁhﬂetl&%& s £ deliviey fasdlthaliebord negildlani sm may i ncl ude

1 ot o Fegheny e vt i B Al eh g e bR e
mecha%fé fbﬁﬁ'l)\'rigﬁg 3 vhidl SLvRHIGT R RDEEGheAS STHe!sAh 8 Baskl drive

he first nedi canent i'n fluid conmuni cation with the

mechamymmﬂ alsy PM‘ufﬂfda basgladeliviry obthe s¢rond medicapens oAligrpatively, 2
secondrf)%gzﬁ bk r%éef ;ﬁ{mﬁé Iy dhéﬂvt&h/%?‘ﬁhg%ggﬂgh Heditamént. In

secon punp assocl a
either ¢uee] rﬂm&mm]ﬁnmehﬁmsm thirgincludoaroeilspoag,iadrasaldtive pztten, and 2

bydraff ol St e Moy B BEEPREE s Sl Sramber

associated with the first medicament in fluid commumication w_mth the hydrautic flnid reservoir

of the first basal drive mechanism via a first flow restrictor. Similarly, 2 second pump chamber
associated with the second medicament may be in fluid communication with the hydraulic fluid

reservoir of the second basal drive mechanism via a second flow restrictor.
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Further illustratively, a first delivery piston of

the fluid delivery device nay be positioned within

the first fluid reservoir to exert a force on the

first medicament within the first fluid reservoir.

Simlarly, a second deliverg-piston nay be positioned

within the second fluid reservoir to exert a force on

the se @ﬂﬁbrg@;ﬁhﬂ?lﬁ‘@n% ﬂﬂgt (lldﬁkraybi?ns_ﬂ' ¢erithid Bf]%livdry ﬁievice may be

.reservair,. e . fluid deliver evice, may further, .
positiopd WHEn e AN fEIepO iR EFekA LFEOBIediE Meioagen! din o firs
fluid BREAVYEY Yindifarty NSeddnli BHVERAHSHERY be JRRicRERiA S econd fluid

drive mechani’'sm nay al so provide a bolus delivery of
reserydicio seerbm fhroveatiticssseond medicamentavithiethy secand eid megetyoirus

dri ve ReRARLAMCIRYRE Bl 45 LhG HAl KRadlekiXel L0t e
second "nedl cafent’. T n el er case, e Dol us rrve )
providieg hdolus delivery of te!flid encdicaptnth Fhe ganed bolus @lrivs metishiam may also

o BN ot Bt o e S

mechhdidhh thaly SRR Me boBR Fefiey BhdiSechidh@Rcaldnid 08 bithe® BRAE, the bolus
within a bolus fluid reservoir in fluid conmuni cati on

drive greghpnismemaplinpludd ramishet and a bolus piston coupledde fhgitpighet.0A pump

o . _ : Ci -
a0 oL o L GRE e A (e R or o B
pistorfik positiched withiny babw ifloid reseoioirde Sludebinvenicaipnawith the pump
chambasak 15 delivery of the first nedi canent, and
%%Iivering a second basal delivery of the second

medi cafenidingTthendther Shb&maalt o0k by irf%@ﬁ(ﬁoBTea method of administering
ivery

approxj mat.ely equal to.the second basal d
first ] Seppaelapsjgripnis fe d@aglaﬂde@e? inclarss diyeripg = s basel
dalive%lr Sahefirst Nafcdift, SEFQTYerBRSAecdi@Ibhdeidivery of the second

lustratively, delivering the first nedi canent may

- medicpmenty dhe fist basalidakiveay mpy be anpresamatglyicqeal oo sevordbasaidelivery.

Aty B¢ 818 lf aARER Mo B RS R0 Ao Bt ey, |
Nterﬂmmm&deﬂﬁﬁ&ﬁgﬂkﬁywmﬂmnmmm@wmmmbaMQmmnﬁhmbwd
arive Y PR b 1ol B R PR Ry S Ao O Ao th firt
basal d¥ive esdhaiiim. f Altdri@ivelyelivdingdd devaidirdlicandeht 54y i€thdsSactuating
delivery of the first nedica n% and. delivering a
asm@fﬁ%ﬂﬂ@mﬁhﬂm cb@?rsntcﬁronms%g% MEBITR- . The
first g Eﬂéﬁmﬁ%a!y\fﬁ‘ﬂﬁér R¥dD Eeﬁxféﬁnigﬁfﬁ_t Bolud Jb%lvﬁrg%;@@x@ first

_bolus delivery. "Alternatively, t I rst _bo '
medicatesnf onst delipgingmsednnd fpluaddiverydthe saeond encgivdmpef} Te first bolus

. i Mer. |l rat IVenhing,: i | us.
dctve G 68 e sabnc o B Sebh Bl difb el g i frStpohf bifvery
may baygredtarthantheasdonichdhweklivegy.t he second bol us delivery

may include actyating,the first bolus driv .

oo harstl e 5 bhs Gep Ry i Gasmaing: B
bolus diek méeBhanisiBahdideRYerd RGEAH bEkis delfesansl BethaSactiatiNEthe first

nechanismdifferent fromthe first _bolus_drive .

bolus deive Fmerhagipm. FgEEagvely.figliyaingdhs secopd bolve delepompyviapinde f
actuatibd PodlbRORMNs dritY RIREAm RRGLAGEoTRE 2 bBus drive mechanism.
admnistering Tirst and second nedi canents froma
1 ui d Adedriting iy stilbatioder embdditkest dfithe frededt Mention, another method of
administering first and second medicaments from a fluid delivery device includes (i) forcing
hydrantic fluid from a hydraulic finid reservoir into a first pump chamber to exert a force on a

first movable bartier, (i} forcing hydraulic fluid from the hydraulic fluid reservoir into a second

pump chamber to exert a force on a second movable barrier, (i11) exerting a force on a first
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hydraulic fluid froma hydraulic fluid reservoir into

a first punp chanber to exert a force on a first
‘novabl e bather, (ii) forcing hydraulic fluid fromthe
WY SheaWshs f1ul d reservoir into a second punp, (,Cl?ﬁﬂ? 065363
to exert a force on a secongi novabl e barrier ‘f’r
exertlng a force on a firsi” WO

pisof B pTa? BV APUTRODP RAT ot crafhe o S G G efhuia

reser@i bid (i 9 eRértih$@ fortd &if a debotiddisiaisrex il bt leAN&pdrtivh) of the second |
exerting a force on a secaond piston to expel at ‘|east
medigamegt thioygh aF apcrareod ghsrigeand “&gﬁ’?ﬁ‘f‘)ﬂthrough an
apertu eo?‘g.& gk {68 86 A drauh fluid
[ ust?glfgﬁuglué r%@gé&t he hydraulic fy ¥ ?loftﬁsfrlxglrmy
mclmlw;ﬂamgl acspfihgifodeerte s istan withim the Bydinmlic ftied ra:pemglt ritpreing the

_hydra sg?"g fortﬁiyc%l"ﬁlﬁ &luﬁ&el%ﬁ?%ﬂrl H]ﬁﬁ?%}ﬁ%&{er om h&h&hﬁjc fluid

from hlycﬁyﬁuﬁhdﬁlﬁd tebgtvoie tesuphiarflowanstfictot dvdrintd el firsiend sacondygymp
ﬁﬁgraul ic fluid fromthe hydraulic fluid reservoir :
cham ough a flow restrictor and into the first and

SecOondTRURI BpRREIviced ddcritied here@Ghi MR idedd MRSy a wide

descri bed herein may be used to delivery a w de

10 f
variety gf drags, pbarxmaffeuggal 2. ARG @ediananisaNd ofheT coppppnents useful for
trea nﬂ@ﬁ%ﬂg at e ons QRRRIAR a8k ity dbAbeslE8&Bbbd Ekrein

| seases an t he

| sease states. In one enbdodi nent,

includgek reepyfigied o edaptiektorindbuty piresedsoted imredicanientsin the @rreSPondmg

o2 nf]!n%% & d 5t tﬁg d aepse?e%teh ?neldl %18%9 B ueals h‘gaQEile‘agftes andfor diabetic

oSV & e &6 S5poAd g T eservoi r's
condit@R el anotheeaspéce; mepm%me@aﬂdmm are ased tmﬁibﬁctbnal infections

treat, di abetes. a d/or diabeti n | n anot her
ot GioeasE s AW S BB RG e L ARG 8 Sgrghef afgges the pre-

{select&rlﬁaim%ﬁisafé wbd td WAE BisQRS al;éi)cawa/»ﬁm ﬂ@tnlaeansdms@ Ag¢Hanction,

associ ated with pat hogeni c cell popul ations.

inchudipgdwhagt limifsa éa dlsqaﬁ@ thyt @re treatab AIRE AR %FrF@FFPg“Ia]F@m
: ?&m ofifdsW th
-ﬁmcué}%%?io%’rans tter %tilﬁgﬁdt i ncl udi ng but not

| i mi t Chetabodi méaslr@sfaahms Qﬂ:’@wweattdmgloeummlhbmpanpm@m from
thefoﬁ‘o%g(ries QR4 Qﬁaeta'@\% ﬂ{:la[%ﬁg%n as dopam ne ago?h:ts

am ne antagoni s
ove and ot her features of the present disclosure

BRIEI\’AP %EHF&?RA @520 the following
R A L

parti qu&8ri-yo E&fs&{e‘ﬁ:ah@s am@qmmaﬁﬁgenﬁug d@givesSietiBes of the
which: FIGS. 1-5b are schenmatics show n

presengidisglosgn hirkipe vide adasd delivsry ofheth frgiand F@%meﬁcmems and
which BRERR ool S e g St o Ry i e
pr ov i JGS. (o hugsclishativeshpwitg aiditionlidrag delivety dedesa of the present
chsclosure W ah”Er%%sde a basal delivery of the ﬁrst medicament only and a bolus delivery of
the first and second medicaments;
 FIGS. 8-9 are schematics further showing additional drug dehvery devices of the
present disclosure which provide a basal delivery of the first and second medicaments while

providing a bolus delivery of only the second medicament;
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FIGS. 6-7 are schematics show ng additional drug

delivery devices of the present disclosure which

provi de a basal delivery of the first nedi canent only

waneh7A 1894 us delivery of the first and seconq,CT,,US?m.},}065363

medi canment s; 6FIGS 8-9 are schematl

further ShOMAng addi tional drug delivery devices of

the 3 [

ori yoESETE R o B SollR Bl d8n A 80s o proen
disclopmewhduhrpg)vaiebcﬂauﬂ cﬁh#aryef tite Gifst amd sgcdnli encilPamants whlle providing

7/ 115039PCT US2007/ 065363 - 6 -

came
1o bl ¢4 0&%%%@%%?&% SELIGERG Fur t her dr ug

del i vermsd EXi T 8% sBilentdiSs HoRERMHAdHbSAE HAS WeBvaM iSkces of the
provi de a_ basal deli ver% of the first and second
1

preseqidirlosre whish wrvide ivRgy AGhe Srstigndpepqngancdicements while

f s
R E’fs@%%%%%*??%&? Sy RATTShal dr ug
del i vﬁlﬁ ﬁ@mlaseben@dﬂctolﬁencﬁhqn ﬂegehhvew dwyiiagsd fe prsexthlisclosure

. +RLQV us d fi £t S
whic RS Rod S ol s el i R BRI ooty e
secon®mbdiesmait; the fi rst or second nedi camants

FI G is a schema.tl of anot deI ver

ov: &G 15 e SEGER o atief Bor ShveRy Sics a6 thepesient disclosure
whichpedviltes d Bl 06RL 1ike Blasa0 Bl rédefrobr dsokiaftl hiGRABNGF tﬂaﬂﬂrsﬁand second

basal delivery of only the second nedi canent;

medicamenisang 23 aharaityedag dekomARRngN FeuRiE] Wl&err§snséwe@@8% fluid
reservhin€ Present disclosure which provides a balloon-1like
basal fluid reservoir associated with each of the

first HfdlGeesshbmatidiof smter drugdgliveny ddviceof gicipyescisdesglosure
simitaly IR ANSINAGUPY B8 58 o LEIRSELEMERAST sl bl i

reservolrs; anot her
and batledri-liles hasal dlni Cresarfoit foe ppivekeyd baéalslehmguﬁf&a&iﬁoﬁhﬂﬁisamd
éﬂﬂft‘%he device shown in FIG 15 and providing a single
Secon e basal drive mechani sm and bal | oon-1i ke

basal HiizU] Tis b @8RinaEE bf drdfhep Hfg ldGln&gr @evia Sathegdskit Ais¥losure

of each of the first and second i canent s;

similayio dhe deyice showsiaditat Meetsr dahysryiRision igcigfed Mk egeh of the first
and oot B6r PICE GO hubBRE 8 TIcRio hdibd:0 ¢ he

devi ce shown I n 1 where a _delivery pi-ston
associf@eld lﬂmphe@a@h 06# needls Gpnﬁmam ofithg praserd dtbclosure

mclud%gg%sq gﬁ@é&g‘nﬁee&%&a‘é}égehig‘p o a Jifer ma?éﬁgﬁo Ecl c?e?ﬁlvprl tfe first

and secvad chhedicempdts gy different sobedtdreoyr depthrvithdh the paismt;and

i ncl udj f.irst and second

s SHC ot b 3hefte AT RS S8 Foref er kY Sipfmunication
with tHe@EeRdirHE edoh e firstaihd Seddhd frediehentibCcut aneous dept h

wthin the patient; and FIG 19 is a schematic of a

DETA%%I? Eb@ﬁgﬁ@pﬁmﬁgg eagLSor fluid comunication

e reservolir of the first and second
medi CRRBRhS first to FIGS. 1-5b, various fluid or drug delivery devices 10, 110, 210,

310, 410, and 450 are provided. Each of these drug delivery devices 10, 110, 210, 310, 410, and

450 is capable of delivering a first medicament 20 at both a sustained steady state or basal
delivery or infusion as well as an instantaneous amount of the first medicament 20 to provide a
short temm pulsatile or bolus delivery or infusion. Further, each of the drug delivery devices 10,
110, 210, 310, 410, and 450 is able to provide both a basal delivery of a second medicament 22 7
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DETAI LED DESCRI PTI ON OF THE DRAW NGS
Looking first to FIGS. 1-5b, various fluid or drug
delivery devices 10, 110, 210, 310, 410, and 450 are

whQ¥ggds Each of these drug delivery deviceg.
110,210, 310, 410, and 450,is capabl e of delﬂég?wwmaﬁﬁ

a first nedlcanent 20 at both a sustai ned steady

r al 30 deI ver nf usi s wel] .as an,.
and a%gﬁ% Sel aWe e sec e%t eﬁf |1J|h§ fegns by Cvg}f.}%}h ac% SeVlJ%e J:]ahvers
the ﬁ:;sraa:dls&eman&ﬂraﬁmeﬂtefsmhqauds&aﬁdiéve or bolus delivery or

i nfusign, rther,  eac rug delivery_devices
10, 516 Bopldhe Gtyciagghar e hiAbar v doy ses domagib6y hern each
includ2Qhbufr &%S&Jnogﬁédsiﬁg éﬂot@.ﬁovﬁgs RO LehcRL sﬁ@'ﬂi‘? ﬁltFIég 1.YP

2007/ 115039PCT/ US2007/ 065363 - 7 - and bol us
therefgs 31 epnprally coplainsd wihil spehos ousingt Hipstratipwls, the hpwsirigymay include

variotdbfhs@RGu G o g@&gé by &b f)g%ufehtrv%cﬂe%vactgﬁ%rﬁg%aé and polus

medi canents | S sse
drive typechapisme désetilbaf Heran. E!h@elf bgis dlSdmsﬂ:d/ifalgyeathedbtalébelow the needles

ere in out er xteri
32, 34 G BT el Ry ol 0T 0P BB oo
activafbed L&’nﬁ@r&tﬂbﬁ (6t Shicavn) &I‘I:Bregji tereatilely of et rbdle ¢ éiﬂhéﬂvoﬁtamed within

a ho ng,. Il lustrativel the ousi n
the onf, 5?‘5% P PIHS’E iR laiﬁ%ae%(ﬁlape% ; 'ga%maéewd gotivated
configf@ibn. OF: tRodc Ot achhisd\c ARG EirAd e shdvh RI3GS. B, Bohsite is

drive nmechani sns descri bed herein. Further, as is

lowerqg; syeh aicome prrtgp o4 themeerlle i5im pdcommupisatioiarith wsgwir 34
contaifihge Sﬁ&lﬂf tﬁé HsPlarfdGbdo ¥19 LYedflEbAE 26 PO WHd b Bech 5%11113‘:1 drtnh&die is

novabl e bet ween a I rst, unacti'vated con uration
positiqnrd putside wfthe okter ketuging héthe deviessfoy subtutiveusiasution in a patlent

wi.t hin out er.. housi and/
for xR SRRy AR el ot Fr ) A Ml o
one ofskecthnd raerwmvabemeetmpﬁergwoaiated vithleacH ﬂ&&r&ﬁt)@ﬁdithe patlent. In
shown in FIGS.

act.i vat ed co figur .
other it eV B e G- RSB pasiii 16 phivaig ggtion
will gdn8rallf sibdulthtboGRVPIADE €3 kD Bnd/bfithe Recl B Q5 VIR cof thafid@ith the

one of the first and second nedi canents 20,22 and a

associaigd B reser e siile placig threseennd epd offbe neadlsrialg teanasirde of
the oyl8kinh AL 't(pEICP fi, &b @ru.%%\éh{"&y ﬁé\ﬁceslwaﬁ(fé@ @R drug reservoir

insertion into patlen 15 for exanp
or cartnfgeidtand piscasng drughesen@e:dalr earirgige dﬁf Ag wdadth& drug delivery device 10
Lo t
(s well U0, ol B RO PR DS oat o i o

devicer maramAely) thatfrdsttﬁ@cpmbmtemns cdnmmheﬂmvm fisst raz@veineD twhile the

e B G I USRS RO Db o 2

is receiyb@Bgattathin hs inrRNchaibet drehd R Eeridit 12 dubhl th@t a portion of the
communi catjon with the associated fluid reservoir

irst stqppe] 4 Bpaden forprearghend2d of gre frsiaessoein 1@. [The §rst sepper 24

mciude@ AtHoBHr chaile? Qg Wil Qéﬁﬁ:ntnﬁmgzitﬁn whth thDBrsBfe8Gvdled V&hYiarly, a

device 10 includes a first %m@eserv0|r or
secondsippper 2§geressiverdig part saboribie i mu berrof Gierseermd gesenvoirdg ench

o i g ALY 5K B 3 ol

reservogolds i The ISendandl stdmaﬂr -28 aintilatig grehelieyihe dolldw thasthead mdlu}d

nment 2 contgined.wthin t
commyniGion, Bt HEIXAFEoTRE |4 DB QBT s3eopg Sioppers 24, 28
may eaGl@ﬁ& AbMEforvitbbtr It ReviSRCHB odpe SLMKkUidclokdre, lfbvifelvérsfor the first
24 25 is received in part_wt

tum or_ st opper

and secpRLSIpPFE: 24 B G el ToEoPPSHia e eieal b Well such { hat
a portion of the first stopper 24 protrudes froma
proxi mal end 25 of the first reservoir 12. The first
stopper 24 includes a hollow chanber 26 in fluid
communi cation with the first reservoir 12. Simlarly,
a second stopper 28 is received in part within the
inner chanber of the second reservoir 14 such that a
portlon of the second st opper 28 protrudes fromthe
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30 reservoir 14. The second stopper 28 simlarly

i ncludes the hollow chanber 26 in fluid conmunication

with the second reservoir 14. Illustratively, the
wbhiShiRf second stoppers 24, 28 may each bgRASw706s363

fromrubber. It is within the scope of this

di scl osure, however, for the first and second

5L OPDC% iy Ry iy P o R A e

. end 36 arfdl a-second end 38. Thd-iimsdndBoaT sehanelleth A ayeG2¢edFrowdh an outer

_ e drug. delive device 1Q.each include a firs nd
wall o5 % s Ecive Bt i P POHGA 2 B v oW charver
26 of ERB HoFpod 24, 234 ThS sEREEMER dfitadiibd1a R, B4tiehrowatd fopf
the respective first_ and second stopgers 24,

28 for
subcutgpequs MSPTHpRYINGG 2 PAtIFNt IROTdH Fq deliveriba et and gecopd agdigaments 20, 22
to the g%rt%lﬁg WMiuditivd$ thel 78t ARGOAMd GBAN3B2014 £2G1wASS g{sfglegz‘ﬁ -shape”

prOV|ded1?or 5 subcutaneous 1nsertion inta
such thed eachmeedin3d Bddrcludys delpteigrarmid@ apd p delivancrmelgoridch are

o TAGTFETS3 e By gL 200 o s

40, 42dedettre Bachlans HOPE; 44 oifdach hatlleS2ch s eghiiaicd2o pdide a generally

. includes .an upt ak m 40 and _.a deliver rmAa?2
continy VG 1 SFReF BeURRsRY I R (6 FaRY s b areped gt 26 22 o
travel 86M tHIROBASEIE BELhIHREIIH B2, Bl eo BRe@dad kI8 ofRhdEncdle 34,34
toget her. Each_arm 40, 42, 44 of each needle 32, 34

i s caruhaved FIG- Ar Gopaes 40, el nspdied2c¥hiavh difpent lengths.
It is withif HRRESHLRAHR AGRYBYrd @io%!?}e?,% tRfuidk RSHRRE BY VA Haltng brr Wb 42,

second medi canents 20, 22 to travel fromthe first
44 of anyinger sefue dengthsnEdeitleo Bhin e scoperdfghisdisderyraindnchgieofher

3 ) . - in .. o
necdle GBIV, ey of e pendie s posifioneir HI0Wbe JsifbiRd sty e
hollow ghagiblar26 dfoné of the sthpperd Tve 28 enpehaé the biter eidsdltiesuseds is able to
however,, . to. i.ncl ude.needl es 3 34. havi n 4Q,
be subfASe gy isG1e1 i 8 PR AE S Runtien A6 i 56 scfe AR bt o
inclndé BBerSie AN AbvitdRifer AHiSEPILE Redifanhddt| 2002 Héh @cirkdspective
needl e desi gns where one end of the needle is

reservejisshZs 1 hiodhe Ritclln Far eXmic, 3dEnen BB @deslls 17h 3 cpivstehEA PR st
and!or%ﬁﬁ@%ﬁéed?e@r%im‘g?@etdﬁi antali}%ttiﬁzth@@gf slgel %ﬁ%o(g@%géﬂﬁm%% &ed in place

t he ot her end néeedl e is a :
of the agBles Barido Furter icpaherfitleaillid rasergoipal?, dhmay Mgkadp en apartare
through $hY¥ald e&i%e?%.%ez%mﬂ'e ﬁtﬁ&b&%&{{ écip e, Wl Grdinary skill
other 1 nfusion devices for delivering the ne cament’s
in the 20wilPPpfecinin thitenayrievipesobiyie useboroosniey sneliRamedts into ¢ baly.

at.ient. For.exanmpl.e lunen.and a peedl e set., .a X
Accorfigly: At presel ittobateds oD Uis B Wpeno LPBRIA 6F Bsgion devices
shownMeeironeedl e array attached by one or nore | unmens may
be used jn place of the needles 32,.34, . Further each ..
of t héopking e odilvof e 43g ilw_%fff‘qcaip instidase 5rst ?wﬂ drive

mechaﬁgﬁﬁwﬁcﬂﬂ}sﬁa&m 941 GBI P o NRE ERPABEL S cdP2@R e dcht. The
eac in

chanber are expelled. One of ordinary sk

first basp elriyp meghianismef$pneladastacotl springrigrppcugied fo @dgsaldtvazasion &y The
basal 0{61?% ggﬁ}ﬁ%ﬁilﬁﬁ@%ﬁéﬁeﬁ the inﬂér%lhlé'mt’é}g%a ’{@ﬁlﬁﬁg&' !tre;s‘.gﬂgézr 8%.“?116 basal

osure 1s not mt

drive pistdru¥] is mowablé rejatict kwmihe dails offbe ffid s¢vommir 3@r Aipmmp chamber 54 1s

) .Lookin ai o .Fl 1, the.d delivery .device 10
in floi ??&‘%‘Hg%a% 5 ?‘?qP i‘%e %aascréﬁmdo‘iﬁf%‘”ﬁézgtﬂ%’ﬁg% 2 X%H’F Psasevay or
flow regfrieitr 865 Tiae Haiaa ks dedris\eeicyeraify ddnstafktiforsé ofve tetara ditvadflston 50

to the patient. The first basal_ drive nechani sm 46

to asseftpEqsERIBEn e iasﬁnau%ﬁwﬁ g'mil@ %%gﬁﬁlefgﬂé ghambgdal drive
pi ston 50. The basal drive piston 50 is positioned in
the inner chanber of a basal fluid reservoir 52. The
basal 30 drive piston 50 is novable relative to the
walls of the fluid reservoir 52. A punp chanber 54 is
in fluid conmuni cation with the basal fluid reservoir
52 through a connective passageway or flow restrictor
56. The spring 48 exerts a generally constant force
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driven or delivery piston 58 of the drug delivery

device 10 is positioned within the inner chanber of
whbs7hesser voir 12 and operates as a partiti oacqmsmﬁmﬁﬁm

nmovabl e barrier between theg_first medi cament

contained within the first drug reservoir 12 and t he

1) uats ol YRR LTS e AP e A0 B TRl witn

the mﬂehdzaﬁ;bpwfphmmﬁm lﬁamdaxpekateh es etmmionfdr matable barigietween the

ﬁrstmsépl S a 00|I slrc]ot sh artl ‘ih% {’fﬂ, g8ne

contalﬁdd%@ﬁh e Eﬂmﬁ LRSHbeR 66)- nmfffuheaga,l thé Eycfrahum dﬁamntbﬁieﬁ within the
such as those disclosed in_ U S Patent ﬁpl I cation
pump ehaEbeicHt 4nd the sl dlys} tIergsn & 1s papeil (106 103} 0B PR e hsilicone

oil, forl eatl 'éePMWbﬂa‘f Oh BRI BL R0k DMa¥ 6 ﬁiﬁéﬁ%ﬁl ctiﬁé’r%bfﬂ-corhﬂressxbie fluids as

operation, the coil spring 48 of the first basal
well susth méwmhmms@m US§. BateniidppliGition Buigatiand e 2@05(0149¢)i8athe
an th [ exerting a force
dlSdosure l% r au ?1}38]3%5\/\? F%g- ﬁlgcltg%g% asal fluid
r es er \ﬁoo;ser:ﬁﬁnahel coihepring 4P of tha o bas‘éndn\@unﬂchamm 46 slowly

f hi
expandy it b R B Pl e e BT S0t U B
fluid withint tBEbREI FRId Akér0sir 81 afd the pdoip clﬁﬂfbbr m\&ws a# inofeadehig fluid
pi ston 50 causes a _quantity of the fI% %{] anent
pressurswifhin he Rurpp ghamahsg 54 giees e deliyepprision s ip thaf 3?? Pged in the
orientaB6£ 64 B3 7). Aidh ARIvEMEH: %@th%%ls?onlﬁ’) Rk 8 Eiﬁantlfgnﬁ' the first

operation of such a basal "drive nechani smi

medicagtent A wishin ity rgresedinl? e Mrpedionginthenediaii @ﬁtdeh‘fel‘ed toa
pauent_’?ﬁﬂg 8§ gtio Eﬁ%‘ fl B4 'dﬁ()e H%gm%du - g&)lééuggea%ﬁ él%ater detail within U.S.

|very evi ce i ncl udes a secon

Patent B@phia‘ndm Mcmlmm/mmédﬁ provi des a basal

deliv € Secon pdi ca 22 to t

The. o dbbaedtrs GReas o TR Ay 6 %ob 138 dBTE eiagiom 60
which §ﬂomrt]ibaai bafs[ﬂ dfhﬁerlefof i shRsdinedicinigt OB &h&g patitnt 6lheAscond basal

suc 20 i1 ke re erence nune Ve een use
drive meeshystsan §Q 18 dh ISR QRTTa arﬁeﬁhﬁ‘e‘éaxé'ﬁﬂaf e@@%ﬁqgﬁb%é@
like reflfeh¥EnRENERLR HebPude 6 A6R 1D @orﬁg%n%n@ PRd:RGafiSle, the second

secured to the basal drive piston 50. The basal fluid

basal drize mechenismsiD infludds sheseodl saangAssgrurad rtbhbasal driye pisign0. The

basal fﬁ?d‘ﬂ%b&%%%ﬂ G bhd $3Sa Qy%%?n &ha ﬁgﬁrco%uhﬁﬁﬁmtﬁ A€ pump
connect ve passageway or flow restrictor 56.

chamb&i 5dithrangh/the tormettivgi gassam\o@ ﬂpw&@smqmﬁé Ses@:rlyothp flgui

flow restrigctor 5‘%&“ rF% ta%%jOﬁ [}{llﬁe ge% J]rgedlcament

Su c

are eacg ifflled GRB airi])bil sudhGis a6Hizo (ﬁl fd?lﬂ:ﬁmhﬁlé Flirt]:er madldllhaﬁiaﬂnve
rive mechani sm 60 operates t sane.as or sim

mechapign 6 aDFrriFs e gara s o S v e s vy Teshesem 46 o force

the secm&ﬁcdﬁ?eﬂ’t SRFERwitdn fnk QPBokd FRéroil NeHSREAME 1686 B Bid into a

4 through the needle 34 and into a patient. As
Patlell’idl scussed above, the fluid delivery devi ce 10

i ncl udg %lsgwgeé;ﬁ)%% HEANATA ve?}pdﬁcle ¥6i 0%@?3:&@ basal

60 to provide a basa el 1ver eac f th I rst
drive nzechbniseeeiddoredircadenbasal2Rliva g ( of ¢ach oftbe fitst e seaorgii meglicaments

tton.or act acti.vat.ed a t
20,22 IR endpaSh s el R OF op o ¢ SRSty P et oo
first an& Becohd ditte BERahikiE 46,80 acont thre. Gfparaisepaant H:ahmIS n’m_ﬁye

I h_of
used toﬁé@%%ﬂ%g{ggacklggg nggtn L ']vg rcx:lt Li]at S e%%é@%ﬁ Vte Sﬂgaﬁtrauvely, such
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WO 2007/ 115039PCT/ US2007/ 065363 - 10 - button(s) or
actuator(s) may be |l ocated on or within the outer
housi ng (not shown) of the fluid delivery device 10

wbPf1f5) | vated by a user or patient. . PCT/US2007/065363
ooking still to FIG 1, a,gingle bolus drive

mechani sm 62 is used to provide a bolus delivery of

w3 sl o3 000 SR RTBUL, BB pfey I e
delivdrpdéviag: 18 tb botdesked hg k vl oapaticat. pawl 68 engaged with

the tegeth.of the thed rac 6. The t.oothed rack 66

o couptairasglls Bl peseeFrbs iemelu o9 vsel & brovidea
bolusideiglertlbfge dfithd firdhd $66R0 hedlcBMent?20, 24. TREBAEL @RAMechanism

fromeach other by a transverse arm 76 coupled to

62 inqlglep 2 ratehet 94 hayngiidothedyaek of ¥pd amaw! ¢8engaged with the teeth of the
toothdd!thdkSdel athk ¥Rned ré&%atipmugﬁq t& é&.kal.ﬁgad}ﬁstéﬂﬂfsséngxrlg gg&cﬁlﬁmg

IS cg;FIed to the transverse arm?7 bol us
first apd spcomd a1@s 73, Tdsppleddparbfremehchofthar by afijansyersaanin T@coupled to

o BESADALR e 4178 B DR S R PG

couplédnt ¢hd teansvehra e 76.0A tohe doive pispai7s isodfoupled tiscadiebf the fixst and

eserxoirs. 80, The bolus delivery.reservoirs .are, .
second 14y SRR BREPIOMETEK &0 1 BB EEBEpishs gh potionsd
withirCdhdegsrschdber of one or a pair df BolRP &Ry Bservdirk 80 CEhSRPY RHvery

to the toothed rack 66 advances the dual - head giston
reservgias ¥ a5e i Hd psmmpppieation Withdheiy rpestiraPum chamberg ph

reser VjﬁioFer%ﬂ, D¥Sced PRHECRRRELLHE R8s ENANRE thelRalhbad piston
to nove the respective driven piston 58 thereby
assembly (79t fpresoluird fror|cpatepojusouibesservein @0 fukq the resprstivepunpichamber

i : . . ive, f
stto B RO SMinct Belh 8B SSARELINEILES b o
secondmtdicamantsy20p2? Tom pheedsHeotitefesttand s¢vend diag kesGosutd) 14. A bolus

t hat, when. a user, depre s the bal us actuator, buttop,
actuatgnt ol BERbEcRER SRR G PR drmes he bolus
actuat@ibitian) €ie: todthédaiosd ¥elivancelipre delAhidsd dhmtal AlteRidbivd¥) such

be coupled to the pawl 68 such that when a user

a _boluﬂn%a&%goﬂt ey brauBies e tepeml 61 suglh thelopaenapserfigpresssg the bolus

actnatdrouRSY INGRN1 88 RAMLLES FhREHeHiRdiiG MR HRLE RS tddifed rack 66

toot hed rack 66 to advance the sane predeterm ned
to advagics theretae predeienminedgistancs ge ielhn Wathsaehoparpsrangenent, a secondary

_ i t .
mechafSEMRAAIFEIAERL BB AeliBFfiontt HEEARL 606 lhvated
positiopesiht thgrihepeeth 68 hay bt hévapeasd ag6® torppvide aacihabobd deljjain In

. t 0 provi apot her us delivery. .l n either cas

cither o PR B BF B BibacP Ot Wuied fblhid b BF R migppetovard

after hmang@d b gaxraﬁfedwmmh ' ,:Eapkm&béfgﬁe rfan‘chﬁmlpaawb;ﬁﬂiegmhél ed rack 66
advanced. rther, .the . (0] t he ratchet

from W&%@ﬁ@ﬂ@t% dth g}&@%ﬁ@ﬁ“ﬂ@@fﬁ%%ﬁ?ﬁh@ i nene e ghe

basal flul REvAIRGD SRS Ak fublp HaRb&S SHIBr Samprd by fluid
nmoving fromthe basal fluid reservoirs 52 into the

punp ésagsaibed Bve,filen fiwid dakery device 10 includes g separate fluid
reserv?xﬁil?,r i@&gtaﬂﬁ%/tﬁfo cﬁﬁ&eﬁtlfl#%i?cgﬂn%{s i) tﬂ&&%; u%&aiively, separate

udes two Sseparate reservoirs
needlez 34 Bdiareipngyidoddo delivice caph tmadidinestrd®nlSto2(ati@R. Howewir it is

- Ll 1l ustrati.vel separate 30 needl.e . 34 ar
withi s it il SR Rl R For vt i g the vt ane
secondddicatients BOVIRY Siich éthbddimuté ik distdieedsio @RatcP licthilbdow.
di sclosure to include a .single needle for delivering ..
each ofifndy Pﬁf‘ia?m& fud 8%%%%%%%@%; icpthe flygidedglivery
device S0RQGHPRNDSVA A HLE INSHER rbRredf ERlnflaldRRbEeDBLPW denote the
Looking nowto FIG 2, a fluid delivery device 110 is

simlar to the fluid delivery device 10 descri bed
above. As such, the sane reference nuneral s have been
used to denote the WD 2007/ 115039PCT/ US2007/ 065363
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»secondth@émtd@@? Fegffanisps 28BS AR aerlydse & r%@let Ehlaying |t

- 11 - sane or simlar conponents. The fluid delivery
device 110 includes a first bolus pi ston 178
positioned within a first bolus reservoir 180. The

wi9hHaRkston 178 is larger than the bol us pi
Spec| ﬁlacaj | Y, the first bol kjs pl ston 178 ha P%&‘%Z(Z)%065363

dlaneter D1 that is greateﬂ than t he dlaneter DQ of

econd bo I~S1,0
same YL combyRals, apb SR E o HE foouleff PG BGpEp SbR s
posm&ﬁii thsthi $H8bohs. resEh@irdiSOP The bylus pistdh 2E8 heﬁrg&mnttl&ebolus piston
rst_and second bol us _pistons 78, 178 produces

78. Sl pite el Bpdusgpiion, B18ybag  digmetsy R hat {5 ggvates it e Ggmeter
D2 of@ﬁ‘edée&ﬁﬂ%ﬂfus BRitcagsd 915 sﬁﬁf e )bofts pRamh 78had Deredtéd s%ffaé:@?ea than

second nedi canent s 22 in response to novenent of
the se¢dnd bdlyapisivadd. ghe ﬂ!@pﬁrféxm {bptvrgn thedirgitané peoowst epdus pistens 78,

178 pES R MR API a8 Dby O fndif, o ARERPLE: dfhvret

of each efthe ¢itdt wed dpodndanediarenzi20s22810 respalﬁ}sett@mammennoﬁthedual head
.. driv i ston 58 associated with each of the first
pmum&ﬁﬁ“@ﬁéﬁ%d reservoirs 12, 14. This causes a greater
p r e s S U @tHePwbls @K 6dre erteimdbve el (i pisiSnsaiBs I8 dpleRatts to
h the reservoir 12 relative to. the res

displagh G PTEIHRHEL o TPHfL TP BB BAP ORI PRS SR b ethe
@ven%zét&{ ﬁeiss&?ité&s’wﬂ?édcﬂ BF dhe Bist taﬂ?sefcbﬁ(ﬁtesemﬁys GAMRN ThxQahRs a

delivered relative to the bol us de |very of the
greatesnr@@nw terbel pxeaing Ao th@znst%S Sraseqeisioshveith thp raseryeis he aladive fo the

press %ég&?%éd With 1&1@ SAY8ir 'lE e ﬁ? 088 S 9404 ok dOifve the first

rive mec anlsm6 cause a greater anount
medicafiertt B tf ber delivereditetine it th2 Bolup ddweaifithesraud medichment 22.

atient than,the seco L C t 22, n
Therefi, o PRETERELEO P! Sl h T Hop P S5embly 20 af s paos e
mechaflBinl 626 il akise iSkcatRuBimt QI ik frbtrBddicaREhidTe bé dsliveled o the

ﬁ%gnd amount _of a second nedi canent. Varying the
patienthansthg pecopbmgdiraieed@2-qr j ve piston, therefore, allows

t he rahinnPinsahbes! HPREIC XTRA e pﬁ#&‘eﬂawe hSakTiver @ﬁr@t‘ﬂxﬂb“am ofa

delivery to be varied. I'n other words, it is within
first mediearend pith 6 Seqonil smavn of 8 seread medigemept.t Haryinigthe sie ol fhe bolus

drive ;ﬁg&g%&a&t&ﬂ wgfthetﬂaso hh'ﬂé Rv@ﬁle&)!&ﬁéﬁtsqgﬁtéfﬁlg%gﬁﬁfs'd@ﬁ&ry to

inin or to achi eve any desir el 1very
be variedt Irnoﬂmtvm@ it ummtmmmopeoca' (T tiscliwrrmﬁg vae th@/axeeqf thepbolus

Plsmn%?ﬁ@ Ky zgdgl?mo-’f ev}ce q}s alglgog‘?elt a e?P %g cfeﬁ“‘%%@""“s

delivedyl rh&tﬁbdﬂ@édn\t@d’mmdﬁ&dl@ﬁleﬁa bgmg delliveredl tpphioams, f1ow
restrictors, etg.) fo be arle in order to

basal 147 e 5 kol fiT Brlg e oLies oipimeRg prsocistod
with tlfeeﬁlﬁd &ém&ytd@ﬁcéﬁcg? Qﬂw@%&t&@"@m restﬁ%i'snetc Fy akso bORSRA in

di nensi ons ma conflgured in order to produce_a

order ta basafle delivar the ﬁb%ﬂwé@wn@ﬁ@t p difterengitq thay ihe pogprdmedicanirat.
Again, dnf B 0 L RERRALITEL SORORS: in SRBHO Aot 108 o Beween
the baaahcklﬂa'yfratm of thiefuistandysecedinpican@ntss sinilar to

devi ces .10 rib V.

ot or aneRna e po. {1 AL 4nR s AR B AP 4 SHEp i iffyide. Agin, the
fluid dél@d‘égﬁﬂ@iﬁegl(} TEemitdrds devdek 101y ddevibekatidif) As‘lﬂichl,dﬂzs réference

st _bolus_drjv chani sm 280Q. a co

numer%}ﬁ 38 biEtivE F%fiﬁﬂ%fg © EYRRPTSRLS g‘i“l‘@’{eﬁ‘?ﬁ%‘? i@mﬂudes a
first bld diive ek i STETHIARMH S1BcoR8Bolud dvd Medndeas 2821 Eéc%etheefﬂst and

havi ng a toothed rack 66 and a paw 68 engggﬁngwtl% P
rpQ}s'eéana

pawl ég'éﬁgb%&i 1 88Qeet£8%he toothed rack 66. Each bolus drive mechanism 280, 282
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WD 2007/ 115039PCT/ US2007/ 065363 - 12 - further
i ncludes a piston 78 coupled to one end of each
toothed rack 66 and positioned within an inner
WS%H?H asPf the respective bolus fluid reseryeifs, 80, -
suc the bolus delivery,feature of each
nedlcanent 20,22 is operatea |ndependently by

furthe? GRARY ?gl?lﬁ%x Eg ééleco gﬁéaﬂﬂ:}f 165tkd r§<§<§6& a%é ggsmoned within an

) operati on, rive nechani s
mmer cheantef of the regeectot hedusathid resctepesiifie dslsych, thesbeh:a deihebyfeamre of

advance t ot hed,racks 66,0 he arate
cach GHBRRG) 2022 ikeriafid S SRET RS Raris b e AEhaRghS 280,
282. provi de one bolus delivery of one of the nedlcanents
20, 22 withqut providing a bolus delivery of

ot her FeWFRHEM: e bolps dsiye meghanising 350,82 a@wmrp%f?, byacuated
mdepéifé@ﬁﬂﬁf) sﬁﬁ?&l tdly E@an&@ab&?oﬂﬁé \6e ik ?J&%@@t@&pﬁﬁ@%bﬁ@ drive

bol us very only the 10 first nedi canment
meChWﬁmSe?gﬁétSQ @nal@mg @ﬂxsqrrﬁ@sp@é@@ o b deliverly v Eonesd Hmmmaments
I
20 20l LS S AL el Rl 122 350 M

course
adnmﬁ@@yazeﬁxﬁﬂpfﬁﬁémhbdna@twdmaﬂmu$0@nwuhghbdasmﬂﬂm@mfmﬂyﬂw

2 %hm e A Wiy B ifion e BlsSeoh BN A% rERhert 23 iSyiges 2 bolus
deilveﬁl cﬁogﬂrl thé kheoﬁdlnsdedécwt 2&5 rl%f e abe lﬁrﬂiﬁk drbre %&Hmmd I .280, 282
eliv evl ce is SIHI ar to the e |very
may afff i GEAIACEDY aTEEIE SERLoy (o St U i Hil6 © AdNgncs gt oF

Kmﬂmhhkﬁs[giﬁﬁﬁﬂﬁgﬁﬁﬁﬁerals have been used to denote |ike
conmponents. The fluid delivery device 310 includes a

si ngl d-ogkiggmovite FIG-felr dividdelizan dpvivd 14 is previded. | Bag delivery
dewcesﬁ bii %@m‘iﬁ‘ 18 0e. dteﬁ\?egg ﬁésfi‘ées Qb ' \'i zgid@tl §ReRflbedAbhas \%}st ﬁ}]lch, like

reservoir conmmuni cat 1 on
referenm mhmwaé ha%i;wn vpeddo plmnpe Mp&n& Tas foidi chhmdy duwudre 310

ety o e PRV Bl PukCHPRY s e pat e

piston 50.S Athiagah ﬁdldheielmm 5 ieinffiuid dbn{r&&&daﬁem with S&h@mi'eéﬂ&&we pump
cha SSOCI ed wth the first reserv
charntiB5 T 450 R 1ot 1808 AR o098d G TSN bhdd. Tustratively,

first filetARRBr BE®ish Mh@neﬂ%‘éﬁfe\éﬂ tHe fRPreddpebit 152 RUMR fubdWShber 54
54 associated with the second reservoir 14,

associgted Widh the firsj ggsgrvor A2 AjseeandlopiyestBeier 358tinposEpeed ketween the
flnid rd%@;%ﬁ B?i‘%ﬂl tHa,D}?urﬁg?éHﬁh{%fer i8558 &Fﬂﬁﬁ ihe‘,éécb S1esdrGbiPia.
I's wthi'n the scope o I'S dISC osure,
Ilhlstraﬁ@%\ﬁhﬁr first Bop restrictie 356 & ms:ltlanedfupslmmélthwpguddbw egrictor
r rictor ssoc at ed
358. 132w L Qb Dt s WLhoSRL oSkl BTROHL Y o 4y dovice
whereifi bevlowersbtrictot ssodasbeitatiedessint Imetli&anént fisSposiii tkt R from

or ernativ e the two fI wrestrictors ar
the flof eSS GF P OGAER Vby wEere o ow
restrictPi8 Sid ih @RraDél wifCakh 8RO biver ﬁbﬁﬁv tﬁé‘«‘;&kfﬂoﬁb?focahon of the flow
associated wWith each of the first and second basa

restrictef4siRotaivd Hthashet tha jirs andsecenddipsd dnvemipehedismg g e altered as

desiregSi Ngl e basal drive nechanism 346 of the fluid
delivery device 310 drives the basal delivery for
bot h Thesikgle Basabdrivesessbadsmaéh efdhefinid dgiders2®vicE BUG drives the

basal délﬁﬁeﬁ%% §5hr1] ale &{}%ngs L8 18 ggg,?%ﬂe%%@a?ﬁi 4 Vee%%r%t t % e i
mechanignh B4m@ﬂmbﬂh leotd Bprirget8do ladﬁeincepuhs baxalsdrv8 pistonafdwall @guse both
trativel

| u
of the i ghoiaps e KiBER = Sk VEAGERST ghe HECH B e grupr width,

and lenp@¥ bff dagh 6f the BH® restRilors 8B5S 359%&13@1@@{&31544 thdSistons 58, and
pi stons 58, and
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WO 2007/ 115039PCT/ US2007/ 065363 - 13 - the drug
reservoirs 12, 14 are shown to be generally the sane.
As such, the rate of basal delivery of the first and

Wé%}ﬁﬂfgoggsdl canments 20, 22 will generally be gﬁj %%63363
or simlar. However, it sh?%ld be appreciate ﬁ

varying one or nore of the di nensions of one or nnre

of the .af.qr ntj oned.conpo S ass C|a
the drg sebYoiId) LATTBAROBG0 25 SHIRTAD DS e AR it b Hab B basal
deliveBebfi iNEfidt AR\ERd WidtBmbiEs 2@ R3IWiR gaferdigite ter samg of mﬂar
first nedicament 20 at a first basal delivery r

‘Howoigr § ShauCPBESALA SN ERHBE OIo% e g e iR ol oLpnt or more of

the afifglgg{&gafﬁgﬁgoﬂsd@ ysgaazatém @M& Rle&Bimdh 9@12% ket bidvide a fluid

ry rate. I'n such a scenario

deliverji ddveze iwhichtiacapkbld of deliveyng the &rst me@wmfw 2tk ﬁw&fﬁs&l Helivery
rate wﬂﬁ o’&hﬁ ec%né ﬁl@&l 511%1@?% cgfulle\fgd {E%%I X CP%EQaI &%Qgr'&?%tg ?Jgeﬂent from

gFCBspett presen osur e,
the ﬁrﬁt&:lamlf éélyveﬁie‘aiec &n §ueht sddﬁalsdq ohvasy deTering basaltdslivdne ratdsaragprovided
deliv 310 of FIG 4 may simlarly include a
“mhﬂ¥Vﬁ5Pg éﬁéﬁ%mﬁf¢V@IW§%ﬂﬁﬁ?sn1for provi di ng a basa
d e' v eAéboﬂﬁng&@@ﬁotﬁér akhet (fﬂthé}ﬁre@lﬁddl&ﬂ@ﬁd ﬂﬁﬂld@m‘ﬁbﬁﬂame (not
such a fluid delivery. devi

shown) ﬁl@nlaa@ the E‘a@&Ph‘f%ii“d’“ieéé% PUBIG 4mpyes g ‘64 &fﬁﬁ% Bpsal
drive :ﬂe&] g ol RGBS 3 BRET délﬂv@ry%f%hdﬁ@fﬁaefﬂr&\/ﬂnﬁ estbid SbQEamais 20,

al of a generally Y-s aped pi ston (not shown)
22. Hmyven@uq:tezcﬁmd deliwgryt drvicemny inqlurls achapal MyidameeRtsdyin gpngnication
with a3RE[E RRBCRABRAL o dra @Al Alseddih, X BRBREE AlALARY FRaped

reservoir 12,

| plstonttﬁmtsmwm) mgaytblaeede%qb etthinvbe smgie puinge nhmbzﬂwh@e,ach spaced-apart

drlve nech ni.sm afes o
a4 g GRS BT B 2 s e
mgm&w@ﬂk&a&ﬁﬁggﬂ22IU|d reservoir, through the flow
restnctor, and |nto he punp chanber H& qct u 5
tail ehrugh t Busn pRERigTio SFpfl Byqrae srgq‘qéﬂs Silicone

oil, for Yeéﬁg&eéoﬁltﬁé &eal%fal@@m tl6udhithd Q6w tRuiche r@bm@&@qdmnp
i fst and second nedi canents 20,22 fromthe

- chambeptogctegion ghetail endiof thaY shaned pistony | Thisferce ga e Syhapedipisign

canses i iiBn BOLURLFEANERTREDAN SEIRoM R RnE SLA) ford Hodiservoir
12, 14F i kb w fiupl defivery aysien, raitghop dustinive ercehanisyi mey o actuate bolus
di f.ferent 0ss-,secti,onal surf
cclivefy g oGRSt o i By g Popoatiy St PRl g reren
size oxaﬁﬂeranttitésﬁsmaﬁai Baifies afte k&lmﬁfe}to bed am&m plbeldesm a dlﬁ'erent basal
di canent s_ 20, é%f §Wlllustrat|ve , 2 é§UId
dehvela'eﬂnﬁ@é‘f%erﬁgwleéd a2 nithe fjoane aF]ﬁEfP Gt he
si ng| qu@s@aﬁ&w the/QuilBSIRNAR} &ME 216 kibwnah FIE@. 4ihehdes h@@mgze

in FlIGS. and 2 for prOVIdﬁ%% bol us delivery of baoth
bolus mchhgmsxaﬁ%l sm@bmhﬁéhn £8- bgd Lbr pifinpdplus gelivery of

! &
both tl%: ﬁ‘_{"stcimg g&gﬂfﬁ%&gﬁﬂén 0 53 Cﬁo@&g/&%ﬁﬂ%é gf‘\:/lﬁfd e{r%@ rsi(ch as thy

fluid dle]m:drja dfescetﬁé skowrging” Iﬁaﬁ’a nag b providsd h@mhsml@itsﬂgﬁmg}q: basal
drive Ilgﬁ?ch%]jgﬁl %4@ r}g) ﬁ g’i@t{' gnd sep Ql ua.sraft*.(aj Hﬂ&? d\g@ CI‘HE%HLI%&ES 2?8%028225%131' to

those shotwh €F1G.8. fl ui d del i very deV|ce 450, shown in FI G
5b, is simlar to.the fluid d |ver ice 410 0
n' F1 o » ot el e 10 v e b abat ArEF ogee i
delivery el 48850 ShoWnRFRG 3@ &br Sk Pfé ﬂi@@@ﬂ&! 0 s8AfrBiftindes a single
rovides a basal delivery each of the first and
basal dsive grpghanism 346 and provides a basal delivery of each of the first and second

medicaments 20, 22 while two separate bolus drive mechanisms 280, 282 provide a bolus
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medi canments 20, 22 while two separate bolus drive
mechani snms 280, 282 provide a bolus WO
2007/ 115039PCT/ US2007/ 065363 - 14 - delivery of each
'W@Emhﬂﬁw&irSt and second nedlcanents 20, 22. perms007/065363
[ustratively, however, flow restrictors 356,
357 fIU|dIy connect the ba [ fluid reservoir 352

e 54. associ,at-ed w .the. f]
coivefL et B 5P GOt AR o 2 plh AR o fow
restriddéro Y56l g7 ﬂﬁﬁlly&ﬁﬂnéch&e basndluifl kesethoir 6 SEWith e pBmp chmdber 54
chanmber 54 associ ated wi.th e secon

t he ¢g§ tg g%HJ ne basal
associpi5q SPONG STFFCSETYRE: ) SIBEIF G, TPRRFN 0t GG Destopn the bass
fluid @Lér@ﬂ* E%@%H BRIAMpRAEHBY 5k Gscbbidicd with e s%EtﬁM@ésefvbﬁﬂm T8e dual

basal fluid reservoir 352 to enter the punp chanb

- flow resiriciers 366,36 ¢ dllow additional Rydraic ﬂ@@éﬂ%hewmﬁom@eéwhﬂma

reservdlr 883 & fin}?% s}#lﬁﬂ% %ﬁmﬁé&%ﬁ%@&ﬁ%%& 1%l¥1erh§€rﬁ)tuoﬁ 98 such, a

assocl a Irst reservolr an t hat
greatenjiesdnrd is exetied be thealnive bistotiriB\assopiatet] onith58e Grscresireningld than that

..with the secand r t .
Whmhi 1%1?’&&95] B%ﬂlﬁ%naeeplls@i $§ \é%)slocr:%teé w&tggh S I oglrd rér:’ls;n oﬁ'&iﬁs $histh tum
causedielatoéehashl Rfivérhel.d Iargr&ateﬂ‘ﬁdb 6%&&%}2&' th@ﬁ]bt?m&dlcament 20to be

del i ver ed relatlve to e basal elive
delivegd By B o A A EDY o/ ea%ﬁy @ﬁﬁéﬁ%’&%}&aybs

prov:deﬁ %c'ﬂ%r%%n? RA¥mBEE? %WQ'Estﬁ ét@r‘é’ chBRbiilgOhONSid ¢RBREE BENGith either
fluid feservoir 352 with either one of the punp

1m@0ﬁmQHMEndw§@ﬁ354 As di scussed above, each of

the LR dsdeldiueloe, dRibems nhih achily idhls 18100, 480310, 410,

are aple to provi a’ basal delivery and

‘and 4580 dwhhls tochebvidebath ebaﬂah@lnvenygnd nbd]ue detiveny of thelfstapedicament 20

bo bas I f
as Wc Pﬁeb‘%‘é%??af %&g‘?@%ﬂ@ﬁ{’ qg dé{ u NeT Cigg rﬁﬁé ﬁn‘é:gl%%'h\ﬁ'r £n
funcn@ﬁﬁ@ﬁﬁé acsb@plishbd ﬂml@fghwa:ﬁdnm usmmﬁﬁxbm af irnies ﬁsﬁtu:m roff thase

features of these jces 10, ,110,_.2 310
dovios 38, 180T AUt & 208 A0- 108 FEFURUP 2 (i Batey(se 0 it o
separatd s A dR9e IibhaRRRRRAY £siRAE Bblud Elh‘\/@m%ﬁiﬁ&ﬁ l5iaBo ﬁﬁﬁlda a bolus

singl e bolus drive nechanismable to provide a

deliveriedtiopely of thyf finsband segond medicrmsats dhd2s d, B ﬂaldﬁ%la‘f%%rﬁegl 0 of
FIG. 329n Fﬁ%the?ﬁzﬁldf LUiugesdt%'o'sgﬁ'iﬁe 98U &fe 2on R sndUnd o seﬁarate bolus

i ncl'udes two separate basal drive
drive mecdiaamms nEheafiuid telorenedraicat&0 bOFIGs 4 ancludes erdy: prahagghgelivery

Th l,ui d I f
e Gt oS5 ERY BT SRl Bl ST

5b inclide B3 RBavil dblﬁzefﬁkﬁedhhﬁmﬁ adetwo/mpgmémlm dslmefy Iﬁetdﬁﬁnsms

5a and 5b in¢l ude sal ani sm
and t wos R ﬂﬁgﬁhﬁé 3, P’Ve r‘g@ﬂgﬁ “foted
differAPOVEweddhBe a‘-.drﬂbéi ardehi tﬁ@ﬁé’iuﬂ&’{\#e"-iﬁst&ibq 7Qf78|"_ab§5cza%d w1th each of
ilTustrates a size 25 difference between th surf

the firgiiadsespnd FeeerHRiTeUZ. myadgsite prgiide ¢ dffereng bolusdrlivery @ cach of the
first il Jebo@q&é&&&em 90 3 SingAsinGE BE¥ls BRI K Aidin §2. Adas

I'n order to provi i fferent bolus delivery o
menti@ad brewfouﬂhshé linensian(d) Sevoydihee doreporenis of the yaug, §111|dgiehvew

a5, AU FE oGS B 50 IO o

basal 0id/dr Beluy aslivedss dflthd Gsicmkiisseony nddichmeass A0) 22 m@,lffezélﬁ from each
310, 410 and 450 may be varied in order to provide a
other. Jeyi ce wherein the 30 basal and/or bolus deliveries
of th ei,cfok{n?tnoﬁﬁg FEES @Nghd Weﬂiuﬁﬂew&}sde?&es 200 MEBS10 are prowded
differen rom each ot her. oki ng ,now t
The flyif delivesy dgvires 516, (649 aredaniiay & Jatere (e @egmsiﬂeh‘éﬁﬂ deyigss Q?Séﬂbed
above ?l\q ledy, M.l ﬂkgreg&%d& ?1 e AR\t ESoer 26hd 16 dhof 1fke
simlar in nature urd delivery devices
descri bed above in FIGS. 1-5b. As such, like
reference nunerals have been used to denote i ke
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Each of the fluid delivery devices 510 and 610

provi des a basal delivery of only one nedi canent,
wb'z&d#ﬁisroﬁ ively, the first nedicament 20. In 5

words, neither of the fluid.delivery devices ’%%,500%/3%363

shown in FIGS. 6 and 7 provides a basal delivery of

comp%x{éﬂté.a L %&% glggéﬂa{hn% ﬁ%[% (?egrfem\@ea}[lg \'1?10 891%1?#&&%' deﬂx%ry of only

one madxcamyle nﬂxmraunajy ithes ﬂ:ra‘.nﬁédnmht Zoon bilher wards, abitheanf the fuid

I naLj o d cond, ne nt s e a
aclivef TS B Shove ot Band 7 PRR s F iR of oot
medichidbnt\ab eﬁewavdiac& BotustReilv et @ by eoh nRdichmek 20 CETR Plovidsd. This

desired. course, the fluid delivery devices 510 )y

arranggmEnt Ay he@%@é&l e thegiee PhYATIONS senbinabipnef firstad gcon
medlc%éﬂté/@flé&e %as,%maﬁv&%s SREQRY R F AN diAdrent BRIGHE a bolus

first 6, the fluid delivery device 510
dellvem&ﬂemeweb@g dbsingdi (& carsenthe @iﬂf&m dedees 5 10, 610 may

s M 5301 L B i ot

one bdlooking first & FiE Bathe SnidGi2lifepy dq:mmﬂ 16iimdpdas tned hasal drive

dellv of..each of .the first.and fhe seco ! .
mechay i A TRRP L5 > b IRYEns gt R Ry e S igiyery
deviceRl1 @furﬂlet meldeame 00Rs BASEhedhahivd OTEeRNiGIAE 460khS ﬁehvery of each
rovi ding a basal delivery of the first nedica

of the Syt ani e RoepdrmeramsinOged i ths BedAcHyFRIderics Fid g 7 includes
one babd) @il inSihaliQin B 16 i FiaiB b 8EVER LR Gl Al 2. The

bol us del i very ‘of first nedicanent 20 and the

fluid @%@@h@%l@@ ﬁaﬂnev@clmté%stfhﬁﬁr@maz@zhrvs imeshapismi2§fforproviding a
bolus &%Lléi‘z ggﬁll 'ﬁ‘feﬁ&y dﬁ]:'im;:lpt 5&?& ﬂ@@e&ﬁg b&i@?&ﬁ@ rggchm%m 282 for

t he di mensi on t he ‘conponent’s™ of
providinge bolugiddiidey ofibe gecdm:i/merbsan&hozz 620comesg, thedmmnmen(s) af many

order to o) . devi ce rein the bolus
ofthe iR o by Hul Ge Db e bl AT0Rpk DS pg 1 0 ¥ o
device@itefelf 38 boll§ @sIveBGIT (i fixey and 26Hoad Ketigariants 200 28 hicQiff@ent from
nd 9, fluid delivery devices 710 and 810 are

cach offigloy i ded. Each of these fl uid delivery devices 710,
810 angohghdwto ¥t b%n(f b, Lﬂlﬁ’d &&ﬂv&r?%%cé’s@d@%ﬁ@ 810 are provided.

descri bed above. As such ke reference nunerals are

Each ofitheep fludd dedivervedervicre? do &ﬁbﬁ@ ﬁt!&lar tptke fiyid delivegs) dayioes/described
above. dﬁ%ﬁ%ﬁ Shkg l‘% reﬁée%u?z%?%‘iﬂaérle Pseﬁltﬁeno% lﬂi@:‘%o% 5& he Ylhﬁ%ehvery

asal very o iTst and second i canment's
devicell,0281Grthiotve ipFISiH. 8iand) 9 gadhgirergdekebdsalaielivary obthk first bl second

medic EEER0, PRI g Spo bR el AR S hBGER. No

bolus deliger{ Eumc?;brﬁe b{)dwﬁieﬂ f%iﬁllslft ﬁl&ﬁm&ﬁfhma%ﬂ.ﬂ? F@ﬁlcob&e,gfhd frhid @dlivery
pLovi de a el i 0 e first medicament
devicesy b RmesCor oo ot bt S A ob bk I Eredicama g oy
Such ah brrin®ef 8 ke bendRERWhire 8h H368Ed foMassliyf deBY @ Mo different
medi canents to a patient while providing a bolus

medicagepis e patigpt whﬂeypreﬂémafa bphys deliysrnefcmbagrsief Se tve slerisgments.
first B&ku'l:%ﬁs% & FIé}h% i at?kh@ d8RlekV B e @}E(Y in%ﬁdes]tge first basal drive

|nclu es t I rst drive "30 nmechanism4
nnmhmpﬂméﬁdanbaéabaﬂbkmvewyf&kftﬁ@kﬁunmﬂmﬂﬁdnéﬂwmﬂmnﬁbmah&we
mecharidf 63 B 0050 PRal chben & MEarDmERemtR 20, Tt fgp Rt
deliverp aletisantiel 282axyvid clcuhadeBORy pf b sebesd mbdichidnS2.

dellver of . the second. nedi canent 22. |l]ustrativel
MhustrapyRly, g ﬁﬂ%f? BSFERE Bt i Spagicpion i to pianp cianer 54
associafed RTHNHE febNreWridir 141 CADHER 8PABARENt BAHE Fotcld LA S6 of the

with the second reservoir 14. As such, advancenent of

the toothed gear 66 of the
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mechani sm 282 to advance the bolus drive piston 78
exerts a pressure on the driven piston 58 to advance

‘Véﬁ&wﬁp%ﬁﬁn piston 58 and to deliver a bol us paR7Mds363
the 4.

second nedi canent 22 tgéough t he needl e
Simlar to the fluid delivery device 710, the fluid

bolus ATy o4 gHvEIeE B4 ALt P egh R gRRB A RaRER e drven

pistondto d&vankd th@dr@feﬂ\ﬂis%m #dboidisetedlseimbuaf ofakd secddde
second medi cament 22. The basal delivery of both of

medicppent 22 typughthe ueedd- nedi canment's 20, 22 is provi ded
t hr ough 1860 19& d@iveh\vRe D86 e fllhid ¥QivERCIRaRE 810 shown in

846. A first om1restr|ctor 856 fluidly connects the
FIG. ﬂqasauesfa habal delosey ofghe figpangrsdcond @eémem 3038 whilg providing a

S¢i @ W t h
botus BREH] Pt 4 dsllond shedicalcEh? PRETAAN fcery MAbbfh ofthp firt and
secondsditaridnti 20, 22RerMdded thidughniic tieenf ptanglecﬁasai‘dave fBdchanism 846.
SOC|ated h.the second dr eservo Furt
A S o) oo b iongeedre it i Bt e e o Bber 54
associRe$ with GiRe Q&d&ﬁ%& I2RehiRWEBconl Aaesribdr %Bdhﬁdlﬁcdn!néﬁi the
and second reservoirs 12, 14 coqhéhnlng t$hﬁ "
basal g sqsorpic 53 408 Fip VR DARBRY agpgciaigg withdhesseepnd dig weproyorr 1
flow rgshk 1?&5%"&1:18&9 thSBRal &v@%hﬂaﬁﬁmﬁq@ﬁs&%éﬁ Kitween the

downstreamfromthe other. Wiile the singl e basa
pump dhanbersfdend fiedirstang s¢oond Awgireseryoirs 12,14 c@n@amg thefiretiang

second !ﬁ%dléa%%ﬁ Oz%f oé. ih).r\]g F%E,Zrﬁ;tltﬁ&lﬁo% Jegﬁctgm%sf hs(ﬁ . ggﬁélan%& [¥stream or

devi ce e sing asaf )
downsiresh &ohsthe 3hé&. SMbilathe sinfle GBial drivemiecbanifio B4@isgmylided, it is also

i L S B A 256 s R Ao

drive HEHAMEM rztnﬂ hlib&ﬂiﬁﬁ“ﬂ@gtat ﬁif@tﬁigbﬁﬁplé hﬁlahlomman(esmm 282 of
man e COo onents e e |ver evl C

the fraRdplivery deThes S Mo HAT bt dSPra of e it orates Hegupee 2. Of

coursev“ﬁlg lifhéhsbP@) Qﬁﬁﬁlgf Sehd MRbn&His 8B Mldid abLRALISREOTIH, 8D may

i canents” 20 2 are different from each ot her.
be varied atkonder tnpvovids arlege Whercinle hasal defiyery ofjthefigs ayd second

nwdmgﬁgngﬁgggﬁgh:ﬁgégfg%bggggg%gsent di scl osure are

Vi C€és are simlar to the fluid
deI i vdmpkntgmowes FHES d0sse il dval/delivay devicds, 910 10@0 of the present

ference r ed.t t
dlsclo%wg H‘é)ﬁ’{dgd Iég §}1ﬂ ﬁ)éHS e 31 Qad"g ﬁl\%} erfﬁli/dé lﬁgerg dewgef éhscussed
above. 1@% Gucp ﬁl&édré%?nwgwna‘alb aﬁaa:lsecgﬁld;gcee likeoforpohdntd. fﬁl{:{i bf the fluid
and secon medi canent.s 00Ki n
delivesy; degices Y OF} 30 Pfowdqswgﬁfr% R da‘a%%ﬁ%ﬁa@s% %Jl )
me&chﬂ&hmﬁz t PerdfbreS fooRid giﬁﬁ%’lﬂﬂ} basrd fila iaviecFEahaRosIcludes

associated W th the respectlve first and

the ﬁr@@n«bmomﬁ hagal deize mpehanismp A6, Glhaspesiatgdovithibe reyprctien ishind
seconcp(ﬁ'égksg%!n%s 2%4 PJZ%S%%I% 1I%E;réhﬁ&ft bhdaBleidRS P ELARE the ciiirsft and

canmen unction is provid
seconditdiermedntse0f 22. Sio bolus Bmolmah irpivisiadrBrieghe Ghe gt or second

11 e fl |
meachbild 3 e RS bl L e B IW e e
basal delit &t otﬂﬂhé éﬁ@ﬁlﬁmfjkcﬂﬁﬁm&&m& 22)0224 ?wom%mmm drive
‘ separat e asa rrve | SNB ver,, a .
mechagisig e Wadiomenrs o Sl S SYS BIEaHY BB g v Bhovide the

basal d%ﬁ% demb Fest Qﬁ@?écoﬁ?hbdﬁ&{tﬂen%fzot PE af kHoSin 131k B€ ABiebery device
di canments 20, 22, as shown by the fluid del ivery

1010 e §4G-dd, DOTGIRK. FA@H 1P bojus deliieaniypeionAgpronided, r fisidgice 1010
of FIcH ‘fiG &sgg&ﬁ:%ueﬂg i 9stosics gapagarﬁgochﬁeoa ?%Gﬁengs%ﬁﬂ?eeﬂlﬁ@&&v‘&fy devices

cour se, nsi on many of the
conmponents of the f|UId del i very devices

2007/ 115039PCT/ US2007/ 065363
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- 17 - 910, 1010 nmay be varied in order to provide a
devi ce wherein the basal delivery of the first
medi cament 20 is different fromthe basal delivery of

d nedi canents 22. ' Look
woRZARERNS ¢ 13, fluid del iyery devices 1116154 Bgsses
t he present dlsclosure are erV|ded The devi ces

910, ]é]‘% rrfgg b 2 1 0. Igrr?o !R{gcfw&e ahée fe Whgﬂeﬁ% tgeel!aésgqueﬁve% Xf tl%g First

g I'ke reference n
medloamentm@eﬂdlfferedﬁm ¢helbiabad deim&’goofehm sscondaeddicafetth @82.f | ui d

del i very_ devi ces 0 i.des on
deliv ei‘S’PkH‘Ig I’B}Yttﬂ Fi’ lleapéigaiﬁgﬁ ‘i‘%‘é’ffﬁ&leﬂﬁ i Iiéﬁg# @Of the
preserg @1331%31@8 gk PR|JAOTHOESN A @1 B, D2EAke dllive e fMiid 8éiivBsTdevices
he first and second nedicaments 20, 22.

dlscusw@b@ma r4ss sl dike AfereRdegmeRl A esed 0 denpig Iikp gprgponents. Each of
the ﬂu?rfi; hﬁ%ﬁfyﬁdﬁﬁ%&? G%0 11&49 ﬁiey gn%? 2 BBfs ﬁ& Hbb¥8he first and second

associ al each of e respective
medichients 232 askdwn domquqabzsebﬁlvw péelﬂgzr of e first qald@vffoaié

A T

one bd]iismﬂvé etbchmisnesd Hesciaéd wihieedch s the eespaticoficht and second drug

j caments .20, 22, Looki.ng.n t.o Fl 13, the flui '
reserviy | %éﬁmag‘og%‘éd&ﬂ%‘f?fmf gt ot ey R0, 2.
No baH] UMBeFERRIth S BroR88i fo? &awaaﬁ@g ik @ohewmhnadmmems zo zz

respectlve flrst and.  second drug reservoirs 12,

Looknpg o e IS e b the g delivsrycromics d 2 10 ineludes drst gpd segend: E?qhg%tdnve
haﬁ%?;s%@@ %g aSBOALEATRA YR Rbhect? firfGRkH BocoflPdrke rdd@S8is 12, 14 10

Ivery function is provided for either the first or
provids ecparade brde delimeio§ cael of e firgfand smmsiemectlwents 20,22. Again, no

vt GBD T Rhi OB B P HEsEETPRRSE 24 g
the dl:ﬁd&rﬁwnd;@ obmsalenifale colrpoees dittbe ﬂmﬂ deiivet dem:myl Idﬁ) t3ié may be

irst nedic t.20.is rent. from,t
varied i Rl prasTas A o6 SRR PROM T & 35 eyt Aot 20 s
differdnlBor® tHEboDis deii PR bethe Bécofd ie@tai@is P20 Fot Beantpld, Uk size or

istons 78 may be varied such as that shown in the

diameter pf qreppbefbpf ,bylua gistoms 73 maY B¢ Vrieg suayas that shown in the flud
0950 omeThosk 1 G 14, a fluid delivery device 1310
rovi des a basal dellvery of the second nedi canent 22
and a Iwoking ngwlte TKF.\ 40d fviddeliversdevive dP thprevidesxbasal delivery

of the %scloﬁlnfztnefﬁ&ts Ceg %Zn?ﬁ%o&ﬁsﬁee ﬁ%g g%](e %igét %le?l %%Ig Q?Sﬁﬁﬁtﬁ'e{tﬂgly, no

basal datieariy thgelofided fohibe Siett ardicamelt @8 vaite n@ BoluSdeitveryris provided for the
rrange be beneficia ere | v basal .
secondit FOBT L SHo i reneetions fies b BAFERa Bhcks 788 B getivery of e
first medibamdht Rl arsdwhale 08B sufplebhtitiolus abliveheofaRe@nshd medicament
medi canent desired. |t 1s within 23@4 E@ge of this
desirody; & 4 e £e9Pp P5IHrEsclospre i grayidei @3 ¥ devicaraRhie of
prowdﬁfg a2 'dgﬁ\%%'o 5 fifke bedREMeR R0 MRLY plobRiidy al'lﬁﬂusfdehvezy of

di canment providing a bolus delivery o

only tlmbgbnd medmm@den*@ﬁ m@amémtﬂlwraﬁ?@% tese pelivery device 1310

showih S L0 HEL Yo w8 oYLV Yo SN 830k 30 Sl

reservcas Ehaidahebhsali drive thizehdnisns 60 fdserizted@ith ths e¢ovnd fluillZesanmir 14.
t he basal rjve chani 0 [ i.t.h .t.h
secon F]H%%diep‘é%nﬁ?%ﬁs 1?21 1%’ 216,315, 4%’%‘?'?&5?1 %tod?l 0,819, 910,
1010, Db M@ry10lescsss abbve ¢t incRilio onas&enoréaﬂme basal MR8 Gsservoirs 52,
610, 710, 810, 910, 1010, 13184 g 1410. descrj be
352 fluigy Genndeddin ops el ek PYRE CHrmbRSS oY% restriciar. suckpsflow
resmcﬂ'ofssﬁar ¥ 857 333, 535250 qﬂl@'tﬁ(tn‘?e@yu BleSid Rs@MRrsO, I Rch define an
punp chambérs 54 by a flow restrictor, such as flow
restrictors 56, 356, 357, 358, 856, 858
IllTustratively, the fluid reservoirs 52, 352 each
define an '

deliv
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wherein the respective basal drive piston 50 of the
particul ar basal drive mechanismis positioned within

$v69&|) chanber. However, other various b '
resggggﬁis which in fluid Egnnunication mﬁt?éghg&%?h%ms

nore punp chanbers may be provided as well. For

. exanpl e, I.00ki ng 15 .and fluid,d

inner gfamp e%gﬁm@emeﬁig S? grivee Pdﬁ%?%%f&h I%Eﬁ%*/ e

mechdnfded 4 P6siBodel PihRl 1Be inBd! dhe@Bert YRAvebdrlbtHerd@tibuédadal fuid
reservoir 1452 contalnlngﬁrydraullc fluid, such as

reservirs which isy i cormmaiFHign SHRICINE OF BETePUE chimberymay beprovided as
well. $EPELABE, Toblh 1LY Y dhdl B REMQALfTer) ARiccB I A 0RLEYS iRk

€& eac assocl ate one of the fIrSt and
provided ehind ehthmciudeeesﬁw!db,rlsﬂqcm tyﬁdﬂmﬁ delivtesy resgivoir 1452 containing

| t ati.ve drive mechani sm 1446 is provided to
h¥¢W$%%§%£#FﬁVﬁ°ﬁr Feihe respective 10 basal fluid

reser VEboﬂanﬁ&ﬁdanptbgﬁGt b8 tivb euparaesiuid déliverys6scannits 1452 are
each ba

into.the pu chanper. 54 Str tlvel I
providg pishr g S PerR AR B A et 3t iR iR P 14
Furthet 42 QitGRHRE 88al @iveReechASHE CA4646 pidvRisi B Brda @aml frdnh medespecuve

reservoir 1452. The hi nged pl ate nenber 1450 mm

basal fadpesedeisd4 i theughihs dlovaserieer oft einte gy chpy EE§é41 n
Illustr&qu e:IcB bg%@eqﬁ&ﬁﬁﬂ%ﬂlt ﬁjéé ?{bﬁdésra%g% bt ndd¥er 1450 coupled

res Fvolr roug low restrictor and into

to the tdsmcpuﬂﬁemﬁah@el fhid raserveid 4k el ethinged plaici mealst $49rnsgbe

rovi de dellv f

comprﬁﬁed y4 Wg&%ﬁ? ovﬁ!n iy extteﬁél 0¥Cne§Iel 8{(@19 0 tféfcﬁ%%ﬁﬁf ‘P}E%ﬁ%m within
the re@?@nﬁiﬂﬁi ggoliglﬂ@& fogveredirisol amdaﬂto the pmmp ohiandbemrd 4t th adwgep‘ée

of this disclos I sui e dri
drive fiiph b Ol s B OBy Ry e prdieedi 2f deSp el gvmile e
hinged 8@ mYeiver 14582nd Afin3hA¥M adetBisclobed, & 3s withi tHeistse ofititds disclosure

second basal drive nechani sns 1446 1460 .20 op 3
to proyide etberseahle drie meskiniems e compRisEdhLATAe bast tid reservoir
1452 F€servoir 1452 in order to provide a basal delivery

of each of the first and second nmedi canents 20, 22.
Al t er gt showhyq FIG. 45.1h¢ Brsbenskaecandibasal deverraerhanismy g6 oF460

operatg go CcO presg {hoe reslper%r ﬂ%%% %%s%?lé% RPN 1432 Ef er%ﬁgrowde a basal

OVI asa very o
dehvefyi d&hclﬂifdh@ﬁsmﬂ smﬁdd erdieabent? 00, 222 Alteinbtinsty, atsmgb ﬂ@ﬁal drive

s P B S R RS B b
deliveh\] bgﬂﬂtﬁgﬁﬁt ﬁd@g&ﬁdﬁmeﬁi&?ﬁmﬁb%ﬂand. a conpressible
uid reservoir such as at s I 15
16. | tiipgratiyedy sy phihe tuideclrey ég%QeS@r?fﬁg “@%Wﬂb@% welnde basal
and/ozjb%ﬂ l&ﬁ@e LiBhisSY Hﬁcﬁﬁk& M%’e% RS heRbsa®d b esm éﬁﬂ:ﬂl&ﬂﬂﬂ

urd t rough a flowrestrictor. For exanple

reservelr puch aﬁﬁ@hsinwgnm EESS 36 At - olt gfeadso veithiththg scapR 9 EiF, dl*“%ﬂsm’ to
inchude o%gpsu%hblg\@n&e InERGELRs Ao advancing a fluid through a flow restrictor. For

example, a gas drive mechanism may gencrate gas, such as oxygen, for cxample, which exerts a
force on either a piston, such as the basal and bolus drive pistons described herein, or which
exerts a force on a flexible membrane to push a hydranlic liquid through a flow restrictor to'then
advance the medicament to be delivered. Alternatively, such a flexible membrane may directly
force the medicament through a needle or other such infusion device. Further, a spring
compressed bellows crank, a paired roller set, or other mechanism to force hydraulic fluid (from

a fluid reservoir, for example) through a flow restrictor and into a pump chamber to thereby
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force on either a piston, such as the basal and bol us
drive pistons described herein, or which 30 exerts a
force on a flexible nmenbrane to push a hydraulic
‘vbbthgm&prough a flowrestrictor to then ad¥€?ﬁﬁmkﬁ&ﬁmn
Icament to be delivered,, Alternatively, such
erX|bIe menbr ane nay dlreg{1y force the nedlcanent

t hrou nee aor ot her such..i nf
exert AR S4NGANF RTEORPNE S SEHE Bl P AR kb S oo g
from Wit Bk dftdeliPhy Slahier (Eiah Bh SPoriuee dfmeaeumaiwaglchmber may be
fluid (froma fluid reservoir, for exanple) through a
EWVK$¢OM/restr|ctor and into a punp chanber to thereby

WO 20 9470/011111% Q3RRGH fd@? Q08 @éﬁ@%{ devﬂe@ 16 1 {ﬁ§ ﬁfotsrld@d The fluid

pressure ofi a novabl € bather wi'thin a delivery

deliverytizmioe 1 6 10ds sirplet toghe ﬂteééch%n@memeacnbeé qffet Kis ﬁuqhhhke
rcfereng:rg% %jsl Vel[sg h&ﬂ@t@ﬁ%& Q& i dt@ Na3ReH e%&n‘t%ﬁ' Iéﬁeof%@ud

gry ch 00 nowto FIG
deliverl devide 16101 his t@lao&tbﬂhy drheani pmorimﬂ“ fAreviqus @mbdtbdlenﬁ' h&he flexible

menmber 5% iy eqe I GBS THBYEPT R B RE Ly PR vt nuid

forced "nﬁ& SSRGS MR EU Frodd @thdse basal fheld edservbir BB through the flow
Tgonents A fl exible nenber g? of t?ﬁvé%= f ber 1658

restricigep vretirtgm dhepols fyghtgseguar § pibg deterpsfiond Xihlegpgpber

into thé ﬁru fsgfv%)f' 19 Y5 & RO HisPRBdiSamebn 80 (vitRixiti BsdRIMDEN thbGFBthe

e to deformin response to the pressure exerted
ncmﬂe@@on it fromhydraulic fluid forced into the punp

- chanb %{%us t] e?)f) efle%ﬁ% m&!ﬂﬁerk{%§§és Hitsdhd ﬁ?ﬁ@% y@%é'scg’é?cd in

t hr oug restrictor or fro ol us
previotid mhbdmm opefate BGarriEhmedehbmybtiveen Gf onhef the mgditdneents 20,

the drug.r voir 12 for .
2 and e Sl P b e T ey B et 3Hpahdl g pison 58
and th% ill@cﬂﬂg lﬁﬁh@erﬁlgi% hi\éesbseen specxﬁllcjﬂllykﬁﬁdi(ﬁédl Warbiy, it istvdthin the scope of
exi bl e menber as, we as the piston 5 .
this diggiosereiin BGIUAR OBFpriy sritaRis B RRRT *@ﬂ’aﬁgﬁwﬁ%&sa}eﬂcwm 20,

22 ol R AR TE ARAT WE RAstlaPRriRRrRhch AR N BIELIGATRR bt cdPabldst

22 and the hydraulic fluid exerting pressure onto the
moving withisrtherisoérashimgber oAfherividytesarvar ysiabivole hgousrgaly of the fluid

reservc%}e lr%)eﬁlr%r % &%&m&ﬁl cﬁi}%ﬁh@ Aaly ﬁ@%ﬁl hGabhotflr perias ed

e scope of this disclosure to
mechahigmb uuéeiemﬂbect ingmeater detiafl aibUeS. BatentiNay. 6,962,824 vndriES. Patent

omt AR S P SPTRA S R L BUAER oo
bynm??ﬁegaa@ble of nDV|n? MAtPlntLhe i nner chanber of t he
uid reservoir atiye.to ou
{1 bt o B PO Ryg AR e It eV B Al nide 32 m
fluid c%nﬂuﬂi@atfdntﬂnﬂl thERBEVEE 12 cé@ﬁhﬂg theGirfiehedRainb@rno and a second

chani sns are described in greater detail in U.S
needie ﬁémﬂmdmmmn%@mweammul dconfaipiag iitgisIspeoe sficament 22.

f
N
prevenEaghmodngtdn eorbimngﬂng ef thy ér s amtbwmlanie@menﬂs 86, 2npoethe

mf:dicamenltsua(ge(:e 181111‘3(11;5'6(5 Sltibcgt%ge(yuay ugto Wil patient. It is often desirable, for example,

to prevent any mixing of two different medicaments before delivery, during delivery, and after
delivery of the medicaments into the patient if and when there may be compatibility issues
between the two medicaments, for example. As such, the needles 32, 34 may be positioned at
opposite ends of the respective fluid delivery device in order to maximize the distance between

the two medicaments when each is delivered into the patient.
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25 fluid communication with the reservoir 12
-~ containing the first nedi canent 20 and a second
needle 34 in fluid comunication the reservoir 14
wS Rt Aidig with the second nedi canent 22. T@??ﬁjsm{)m 2363
separate needles 32, 34 n%%)be spaced-apart Trom eac
ot her a desired distance 74Yorder to prevent any

m xi ng or comm ngling of the first second . .
Tech C eHosbooDs Blentie e dE S PO e ek
deliverg'léﬂﬁ %%‘Rrgﬁﬂ ?4 élg[ﬁﬁ!éaﬁﬂ;f igﬁgg%dﬁﬁé delivbryiasm @f beMe second needie 34,

esirabl e, for exanp 0 to prevent anyi§1X|qﬁ §g .
as showmin FIGE 1 & ferrxampldi damech theelivsrargel 42,08 fip, lrghaepdig, 2 will be
. liver nd afte NP 3 'Hﬁ?? 47 SrieRe
mseﬂe? ﬁoea %fgf“lees mg"ﬁeg%sd‘{ e@%@’lﬁlﬁ%ﬁﬁ@éé’%ﬁ?& %éﬁ%gl%pat | %ihlﬁi ty
second resdie 34 bkt saetem inkiendeywbe fisstinedivantns 20 fsoicliegterhio|tec pangnt at 2

... such, the negedles 32 34 may be it . .
diffre s RE g e BB S PO A Bl mepiament 27
deliverell BY 98%ink@hd @yibth vdichhie: dhlistgreae obtat nedies BRS4taminserted

.. medicanents when -act .is deljvered intqm{hg Patient.
within wpatiot the Sstrad pespndapgisaneris 4 42 may e substantially prevented from

i L i onalil¥tmiatidg an alternative, the first needle
nnmn%é&%é%'be proJ%%%d with a delivery arm 142 which is

si gni Milesantively, fsrajere, scharnic nprlieali AIpgy b wed D sgparpiply deliver
econd ed. e he 8 doRity i
the ir GEE e tichdts 20322° 10 M b s ity g be EXARLRI fsmcs
betweahithd teemédicerchia @01 22, thegrelitssi2, 3tivey basraerdsapg Hiom each other a
.. W ithin the patient than the.dell,very.

suiteblg 81Ece B RS PrrYPRC BN o eThSCicHBh 3022 duifi nd aftr
deliveryRd it anEmdamis 26, 2bab iheqratehtt ddtinensiy orestn altergative, the needles

di fferent subcutaneous depth.than the subcutaneous
32, 34 e R RO RO S SR B AR PSP P B e e
medicdtien¥EI0Y bA) r 488 dRL{ @y Whthe heliftemeles 20/@2y end of the

needl es 32, 34 are inserted within a gatlent th

ded which

first Lookingegaimty HiBdi b ameele ot ptopg{l grovi
i NS AN | OTR JH % &f iHRinesdi&sbver butt
o RURRPRS R XA ST o e dSuiges g b
200 bysepar atpatian echatss 3 n@dlend3, Mat theseme bms.cBlptatiply,
deliver the.fjrst and seco [ .20 :
ovra el S R B RSRARE oy ool whrny
the uphiRd WREA) dihtach NRAIEBY) TEmsbad Fart Rl tht kepebecdsteppesi 24, 28.

34 may be spaced-apar{ fr h other ,a.suit .
Furthegjthg cg%ggytagn dthées f:ch |“F‘§iﬁ%1*7:35 i3 cogﬁyeﬁ]w)x( ! gange%le?rhaé housmg
(not sﬁwﬂb SOHE Rhid délvetyasdlivel eoBfioghdve thatbdlvehin @étivated position, a

nmedi canents 20,22 to the patient, Additionally, o b
user depresadstihy bititon 260 tot lpwerreneedicrs. psush tghe ya irmfos] eac
needie'r;r}t 4 é}i@r%esoﬁg LSl s‘g?ﬁl{eﬁ@f{, 2R tindanrh AsidcBmbithicBein with the

revent any m Xi ng ‘he ‘medi caments 20, 22 _during .
hollowothanibte?6 ahetainier the whpactive firstianszneond snedigaments 20, 22, as shown m

ooking agai n.tQ Fl 18, t
FIGS T p o g W 1 o Eafbo BEREbELE BRI pltdel A ctBllvery anm
142, 43 3f ca3f nbdiey 3, B4 efisndsbeyondalet exarna howsing dféhevtsbiuiérs device for

cover button 200 by a user_or ti.ent act uat .
suborgerst Boen 8 pren AuDrsHRe FRRE offla By &kyRS] fho s
shownif FOEfgal i ORithih AR sBERWUrass SidolShreb endhaiRialsbaraelnéetlicaover

first, un-activated position %got shqown) Wwher eby. t%f
buttonuassogletedarith each agedisaZh3haeh fhat e neeglies;3<, Mmpebe agfsah

m t he respective stoppers 24, 28. Further, the
Sqmn%%fivery arm 142, 42 of each needle 32, 34 is _

cont ai nelinginbiite FEG 18xa genaedlly 8 oebpeg” perdle LR ovkrpviged and may

the fluid delivery..devi LA .or : :
be use 3556 of BG4 U Lo s e B hR RYBVAT, i needic 232

the button 200 to | ower each needl e 32,34 such that

the uptake arm 40 of each 25 needl e 32, 34 pierces

the respective stopper 24, 28 and is in fluid

conmuni cation with the holl ow chanber 26 contai ni ng

the respective first and second nedi canents 20, 22,
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fluid deliegy deyiger diglote derems ghscrphy &

subcut aneous pl acement within the patient. Al though
the single needle cover button 200 is 30 shown in
FIG 18, it is within the scope of this disclosureto

separate needl e cover button asso
W@?&hHgggﬁ needl e 32, 34 such that t he needl$63¥§%qﬂFﬂw3

may be activated separatet

2007/ 115039PCT/ Us2007/ 065 63 - é} |nc%¥g % &el
includgrc SREL? Jo Pt 205 TPRBA Ara el e BB Bypeely
pamuet {ootﬁb BA ety drinub adnl ¥ @kdond apaké £in 148 shived-dpdri ¥&h yndi M

and a second uptake arm 246 spaced- apart from

lllustr@ﬁql’wpmaug!tt@ eidgbveyy pran 242 .6 wello A W@ea'é‘rq frghapd greppdignsverse or
connedSr Al 248, Bo et CJatzﬁz’gfotﬁ Al 8 Qﬁtﬂtottﬁ@&b‘}ﬁ(r&&%ﬁn 082, The

connector arm 248 p es each of the uptake
needle@BPis ddylat2d® defing heontiehdus rssagaway 24EndiMhbrdigh eech|of the arms

20 S AP eI, B SRS R s i

receivetifrougbbh odiét Al G lid regleiilclfastiahd ssvond h@ﬁersmt 2%0fdhSGrious
of each, uptake rm 244,246 is érecel gﬁd th{} ea%rﬁzﬁ;zt 246 is

posmoﬁé&aﬁﬁh%e%ﬂmgs% cﬁémﬁét 86 \Sﬁédcﬁ Weophdrai D eRhdn\RS ﬁée&ile‘QBZ: BSn the
di scl osed herein. such, the first end 36 of each

activateghpesiteona e gammt%l 38l ghedelivery atm a4 of the pasdleRal Fsappvided for
subcut[%{é@'@ﬁgi%g&fg{o 6Bt Sh %ﬁ@% Ritver 48 MeRa E&@n@ﬁ@&ibﬁns&%&@ 22

|vate posi tion. The second end
to the ganientdel | very arm 242 of the needle 232 is prOV|ded

dol i vaT PR A2 Rl T U AL E B BB 022 0

mix willaédck Bther prtor to being delivbded aitti dcipatidny., Férlesampledhefi@B@edicament

20maf g b ene e B ng bl o B TErk e e ook s o
the delRRF} 881242 FThe S6aHMBdicdntdt b1 mSi st ¢ afitenthe dftal2QnidY6 of the

ent'er the uptake arm 244 of the needle 232 and travel
needle 282 ael iravs! alpraibe Brnsuerss FDAY o &1t Wath s firtapsplicapsnizyan the

dehve&%%ﬁf opgl %g%b ) §rbg BsedBY i Vdrf GbVced Wibhe thdrst anﬁ second

ke arm e needl e 232 anhd travel along t
medmztmeamaﬂe%@nammdzﬁﬂun suchidglivery devidse areicpmypatibbaiviineash pther and

20.1n t.he
ours R BB IVEAE oo Fr B Bt
dehverlyﬁzﬂhcﬁﬁﬁﬁﬁﬁ; theR(nay2id 1ﬂﬂﬁcm whete whlythenfirstundticheleit/Z0ror only the

second et 4115 POPBBNT R PR RE B cont . O cou s,

Wi th sepesmd ey BRged” aaa&te beb tbsmstﬁtsbdlman fRabawits tanpatible
there nmay be instances where only the first

 medicqmaalschlfgn be FURGRoISAICG 1 HEu BEGRAFTHRR el Sigble gecdles may

be me@ﬁh{&ﬂ pengi it t‘ﬁ@ ich RV ik RAHNGEH biBer’adér leaving the fluid reservoirs

aped” needl e 232 is disclosed herein

within fsbichuggeh WStorsdc 6npatantpllee ithe ) E@awémfaocmﬂ@f shpppearpingaded to
kd sh I

o855, R S L ) g o

maintairahﬂhé’edw 230 ietehnattetedgfobition b&fd\ﬂlmiglﬂbh é52 Isulieptessed or

servoirs wthin which each LS tore
activated by & U5 oo PR gOp AR oy B ATHS PR IS TR
may bEREARRA§R altikARRSItiolr W 41loRr fh!uHé ﬂ&h ltliﬁﬂrbt&th& secanCRVRvoirs 12,
button 252 is shown in FIG 19 to cover and maintain
14t0emﬁéﬂﬁéﬁﬁﬂewiﬂgmk%mﬁh§4ﬁﬁM§ct|vated position until the
but t O'Acgé‘am % @fjﬂlﬁ’ bred&: iéab e, DM &b%%&y@%vice may
patient. pon de resslng the cover bufton
mcludezsﬁluraﬂmeofrda@maer@s@ f@@ommwewrme apipsaliy of different
0 Qn.1o I f
mecicfg3ls, 531 ey, Wi ls uPud VT B ke B 20 in
244, 246. According to one aspect of the present
disclosure, a fluid delivery device may include a
plurality of drug reservoirs for containing and
delivering a plurality of different nedi canments. For
exanpl e, while the fluid delivery devices descri bed
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WO 2007/ 115039PCT/ US2007/ 065363 - 22 - FIGS. 1-17,
i nclude first and second nedi canents 20, 22 cont ai ned
wthin first and second reservoirs 12, 14, it is
_ it D he scope of this disclosure to incl o
W&F@l%%gge% ivery device having a third nedi Caﬁ-ﬁ{ﬁ%mom@s@
contal ned within a third reservoir. A separate or
hared basal drive nechani sm_nay be as

d
FIGS e sl Br 388 o TERIOR A, e ees o T cabbond
reserviiid 12 1-@ 1515 %ﬁﬂﬁf Bt o ?5 oPBAIRGIRAE WSinfikiY £ 1R aBRRPdBvice

may al so associated with the third reservoir

hammﬂtrdmdwgmm@onmnpdjmmd@%mm% r4 Renarateorsharpdbpsgldrive
separ ate need|
mechiF PR} B GG R 08 (R R A ] BBl while o

separaga@sharedibelandrie mhanm ailay aldo be md)mataijmﬂstlmﬂhahbgcrvqﬁt

ol B 5 Rl e B el Sph B

with AR RE SecORL And O MAREMMLE T doli 6@ Radhahelidakmehtheparately or
reservoirs, 10Accor di ng to another aspect é)éq&gé
combipgde sHalardy, #ds wbindhe yopee ofdhis derlgsugpipidede; By device

havin, 51%'tﬁhn hite ﬁ{%hﬂ&h&ﬁé Yach QOMARLS with skt mAdDEbs@bbigs. T O

|xe to the user or patient during use and

su bs eqhrsnding td iangsberadpast ofithepretenedisolessrentiig delivgry devices
dxscloged rﬁ' %ﬂleagé regﬁv&?r?e‘%ﬁact %o?tglgle SN 10 ?J‘Beoﬁ’)[elhg%) u g us? gﬁ?aﬁent

non-di sposa VEry devices are Inc
duringfthe astampeeqoéntiyhiispostidf wbenithe tragtmead i ﬁmﬂ&:&c EYcdirpgy other such

not e t of.the cl.osure e
non-pQiale 81U SP G RE OF I SRR R SR Tse RGeS oS
disclodi@e &keldiver tvvo di fferent msdl canents 20 and 22. In

one enbodi nent, the first second di ca

22 ar dcserdingte gtilhanglass ﬁﬁ?@ﬁdﬁgg‘teéﬁﬁ*@rdﬁrgf@é‘gﬁ ‘HEHP%%WGW
deviced b Bh&NMerdh 5828884 DALLEVRYw OGEHFent zﬁecacaﬁfenmokah@zz In one

di sease state. In another enbodi nent, the first and

embodimensriic firstimskaveondgnativanenis 20 225 wiscisd 2 Beippadagted for treating
two dlﬁ‘gx%ﬂbtﬁgageg Ehatt {1‘8?5&&9 11} QI\Q) ﬂb%ﬁ(?&l%e s%? S%%Btﬁ&’%}ﬁ%&ﬁnent the

resent 1n a single disease. In anot
first mmm&nmdicanm 26, A2stre salﬂ;tteées brivg adagied dendreating@/o dpfferent

sel ected as, .bein te for. Lr t
svmp S SRR G ALl T T oot BB IS SRERED second
medicb&is 20)Q2 B sBled ﬁﬂaﬂbhﬁgadﬁ&ﬁttxs foergating ﬂmﬁemmbab eﬁii/mrsymptom
desirabl e. In Iher en‘go i ment

where bt ORISR 6 OB PR TESBIS HREO% BT BBl desirable.

bei ng Iﬁ%@ﬁ&%fbe&niehg feifR€ afd SHoSREHEIISIRING JNET fe bdlécted as
exanpl e, one of the first or second 25 nedi canents

being Zppted fordwaiings disrseasitata wheredor iamRlt g of thedirgor sseprd or
medmﬁﬁéﬁ?s@éfgy gz[vﬁ@s et aﬁi‘xfaglg o@ﬂi‘ij\v&rﬁ? HeN@fociObr $tﬁ§' abtlrdrsd ev@ﬁ’cg and the
secon nmeal cane |

ates, aneliorates,
other Cff Ithedirstatné secohd sedwadente?d, 82 md@res,amuﬁép@@smeﬂmates thOSS side
e ﬁgimot her enbodi nent, the first and second
© ecsr?éa ELERTYS 20,22 are sel ected as being adapted for
t r eat i gndthdi Ieﬁ:@a&lﬁleﬁt, diedirvthed ecoibmediédnome)20022 are selected as
per f ormance of _one fir or 30 second

t
being HaBieR SRSRELER IS St e o B RpPSIERAsy of e of the first or
secondBs ARl 2 s @fnAted HOmpiRed bPihe b dhinkstati @ of SRCARE of the

medi canents 20, 22. Efficacy enhancenent may be
first orzsdedindimedicamenty Aer 29 Fiffieacy sphapegpcabinpybe addifve o synergistic, or
d @Es?:ﬁk%ﬁ&d &%ﬂeﬁﬁ a2 Bk ARG Rny th
maye({%géﬁ%r%ag@%g%%%%b@#e use of one of t(I:We T rsyt%or e
use of swoafiite fiwtircarmed nsedRBmet 20,122, jlisis appeestdibaiducthaphancement or
such enhancenent or WD 2007/ 115039PCT/ US2007/ 065363
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- 23 - inprovenent may lead to the | owering of the
overal |l anmount of the nedi canent whose efficacy or
performance i s enhanced. It is understood
h he devices described herein may all ow f he _
Wéé‘%&’iﬁ?ggof two nedi canents that otherw se 085%18%08?063?’63
be delivered in a unitary #bsage formby 5

) conventi onal means For exanple, certajn pairings, of
improvrseint e Ived torfhy lowsting ef the sl @oquat efdhcRRdipEReRF Whose efficacy

' ge forns due to chem cal incompatibility,
Orpm%ﬁw‘e%éﬁgga stability requirenents, different

f or mulIsisivodersteqUibatdhedavices desaribsd Mereinopey #Hopaior e pairing of

- pa ded f fi . Furt. i
wo ARl dh g PR ol neE br Ot BB aosf B bR Sy
convelgtfvﬂ}ﬂlﬁggﬁdin_ﬁ ?Eir_eﬁﬁﬁ;?lfgrcys;tﬂﬁ @Eﬂfﬁ'ﬁgs‘ d’ftrmimﬁcdmentt] oay het l?epesbiﬁlom
exi oLl 1N _a erin e ratlo - AT .
convemiogg) AT CREAGE GRS AHS 10 PEC @f@@éﬁ{’%@ﬁ fireat BBty

requirdRNE BirfeR BfornH QS A rol @FieniéAHd tHeP Bptirhi@atinipad@mters needed for
rati 0. Further, certain pairings of nmedjcanents

] my .
efficagyo Futterisgainprisinghofrasiicaments may 19hP ROSYOIE & pEeRHgPAEmIary
| oSy i ' i E hikRGnd d
dosasé iind Gucif R gebiftof Al ol TRORGD S Bifitnd second
medicqeerito dsis shggested thet doavéntipnd desag fems woold redvire atixed gto.

t he f.oreqgoi ng descrihes dr Ldadngs. :
Fuxthcl K B SR BOAT R A e e Bt R0 BI0EF Idtase
forms d@soe chiglikahdrdeking tdgihera rapuirmgatinmitly admohismticledverpredetermined

. three_or re medi canents. .In,on ..

time pERRSE T RPS TR BP0 L Srop i g peselne O bos g paigines
those dsPéct@bive@iiAiido ERGHE SRS bStht Aelivepadevibealit fised herein that arc

including Type | and Type 1.1 diabetes, diabetic
configusphis driycr thive OUPAISERIRCAEARi ti ons. I n one enbodi ment,

- the fig ﬁge &ﬁb@ﬁﬁ&ﬁ%@w&éa&eﬁb&%%& irS adpRodlfbrticQeriti

insulin 20 anal og, and the ot her nedi cament 20,22 is
medicainands to deatcliabetesandlwdirpVypetinad pupd 1§ divhees diabetichympiens cand
dhba%he{glg% effect profile of the insulin or insulin

Y9 ™1t is to be understood that the first and

secondn seskmsiaidittids, (ROfirsP& savond esdivamedfite’0, 22is fifselin or an msulin

i nsulin,or al o eof . For aml e s _used
analogy @ P u R AFIeR A G0 TrHET T4 BT s REToTtanes, o
decreab¥ e ka8 BifdcD pro@thfitisivbilinr kralin Haleg. Meen benmidénstedd that the
wi th various anmi no acids, such as.wfth insertion

first andepeonr sRrdicampis 32 may RRFbTREST 1B ingalinigrAnalgg thereol.” For
examphE SEUsed ﬁ&eiﬂ,eﬁaxﬁhﬁ AnRBLLE BN AF o QR iR Riré- ARSLIR Snd RsiiE that have

presence or absence of bol us and/or basal deIiv%%%,,
been niddifiedevititVavieussinyno efids, puchiss Mty tepertions dpletiqng cand spbfifujigns.
rate.of .t S. | - G fholus
e 0ol el ARSI oDt 8 WA R ofpots
and/oribagliliélivent thic nsintiviernizandthodolus delitery, hegtlaediacafthetbasd

. whille in_other enbadi nents, the insulin.or,insukin .
cetives i b SRS SRR IPNe ERsnood Tl o R et o
insulin iR8Kg g%@gﬁhﬁ@&ichﬂ?é Qe,rwrﬁlgfiﬁ bhr aﬁbmﬂéngaame Iil:]suﬁﬁ)oﬁndﬂin

second nedi canment may .be i nterchange th the
analogjig| & spqopd BICHISHET 22h ACtragip8kint sed oo _gﬂé?ﬂﬂs st
mediczgﬂéﬁft h@ ?ﬁﬁ%%ﬁmm Biteffhatde8 Wi \h<C@8ntification of the
escri be ereiln. I n anot her enbodi nent,

medicdpatuh fonali fferent cenfigusyinnsrod;cabpignenis o8 thelgvipessigparifed herein.
anal o gﬁ [ &er %Slbg(%gj%II?ﬁOt}l tﬂgtu.fa!] bond sa}ﬂ{h SERANGs TR GATBR ogs
S P , Ul As dsed

20, 2 oné "aspec I ns are naturally
may boaed s ibadirst stishombmedhitament 26, 28 c ubrtei asppch insalosi used dre pafurally

al ogs phereof  pincl udi ?1% ag{liltanaﬁ]cg)gtsﬂle\llé\%f, including but not

d
occurBge Y 95 <GB Fras HaY
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- 24 - limted to those produced usi ng reconbi nant
nmet hods from ot her organi sns such as bacteria. In
anot her aspect, insulins used are synthetic insuhns,
I | fied insulins including am no acid chain
Wﬁﬁ%ﬂ% i ons such as insertions, deletionsPCafF2007/065363
exchanges in the insulin s@ﬁuence. Mustratively, the -

. . insufins are Lispro insulin, Aspart _insulin, dargine.
limitef i thpserproduetdpme Teersehinant mothadrfronp ather qrganimgysuphoss bacteria. In
anothérRgped, RRuliRGhdid8e NtineRE Sashifls, bri B die ih&ﬁh@ﬁcﬁﬂ?ﬂg Qmino acid

_acid insertions, amno acid deletions, and amn aC|oTlc
chain gg@idications fushes gfsenions, delstiqnagotl pxchatiges m the inswlingeduence.

| mustr%%oxgﬁf R e Llsp}ggm%‘@ Aghe ?%gﬁﬁ%%arx%‘ég Ezﬁg% Detemir insulin,

frcations nay
and the likel surthti, isliyns ihdisde biun sre mraglinkieedi 16 ewaish &$d insertions, amino

. di caments 20,22 rein, .where. 28 on the B-chain
acd AR R Ao gH 1 SHRHSRE™ B VoWt BaIRe Fop gt s g soures.
It is udd¢HRRd itint kel niddeftations rayHesdde bH IR i 1 Bhdfis0 20usk@i@tly,

3 u29; where the B-chain is extended, such as with

imsuling ey pe diclyded) 89 mpgligrgpents dle f e hoaei, wherafisu28onAheBrshan iss
substifiBSabi W 5ith Pravg br B Wierdd 9639 in b %réﬁ,;@%@xggcguﬁe&“ Sith Pro29

-chain is substit , such as wt
or Glug®;rhers theBerhpindaedtensd, such as with Arg3] or Argdi-Heg32avperctisn 21 on

SR . ) | ok
tho A-LARHE, IR B oA EAPEMBer ARt e TR oot
as it LysBjUMdIstnilaNmokiBis@tions. N, NOVOLIN 15 It, and the i ke.

I n angQt her, aspect, i.nsulins used as di canents . .
her of AR S8 RPech LBYITR Y5 16 gsRiament, Ao gt edingt acting
insulink, ifdliditl 510 ndRIRIRA to HIUNAUOBT HUNUMIIMINGY, NNOVOLINN, ROVOLIN
OLOG, and the |jke, In another aspect, insulins =
R, and eadn FotficE aper Wowims 8pqq 25 MedicamePtnarsin gre A peimg insulins,

includih% Ghitdt RS AMDRA, HUMALDS HMEIN INGVOITEER, ROYoLOG,
the like. In another aspect, 1nsulins used as

and thekiksi dw pnothes ayperteingulins ased asmedisemeits heyein areslonmanting msylins,

ctadip By PR O TR0y 85 “RETERRR o e

used advhe(iZ@ied R hemitdare ax ek of various insulins, indludinsnbut war kmitddaa,

HOMARSS MIROSTATRIAFURR 650 H U bR oL i spanevangLos

MIX 7¢re0.dell thegiked to certain patients using configurations
where the first medi canent 20 is one insulin, and the

seconi WRSAPTEHENPOtD meficamenss P 22 pRedulins. [f is apregiafed that
more VHEIGARhARGS ilkalind MSHdd ddvarBY 1oRertSE bafdhRGsing c%@vﬁpgshwhere

needs of various subpopul ati ons of "patients for wh )
the firs} redipamentihisioap insulist, @Wili $he gedond mietlinament 82 Isewgther insulin. Tt is
- | | | :
R o T b
for whicheadlilynay adabddprasidddviduling ot leks/dTiiBlc, andhérh enikink msulina ds not

 for whiy Sapram AIMAIDS & e TR i
desivay T B S}l Fvp s e Lt S bt e R MO 8

LANTO$end g;ei like, aing tiserdee@iddflsuditi @dhntihsahnda@woﬂsh'en hdtinglinsalisl as
., secon 0 nedi caments 20, 22 are primarily or
describggl RqrelR; [y CPATIHRBEIEACTIE if RRloqA e a6 pthibp Gy and second

medicafieMms 86, ﬁ%éﬁh&ﬂ? Br &xcARRRly ABANRIeredid it PA8&t in a bolus manner
configuration, it is understood that for exanple, the

rather thagragagal mangeri s tiopgcanfigurpiéons dns widststood gha for gxample, the long
. ONEe- NEek- . r
cing RS ST LA AN o SRR O e
intermediatd actingnasulmas pdrhiol strsedin@umndal-ting rade belas imatintnini dne ivariation
.. ont ated .t hat .the short .or.intem edi ate .acti.n
it 18 conﬁ%n l}%?c?hxﬁ)‘écge Bhé)ﬁaod"rﬁltﬁﬁng%eeadm}-l% uglﬂ%%ebe z‘%ﬁzmgtered mga basal
2007/ 115039PCT/ US2007/ 065363
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- 25 - manner as well, or in another variation the
short or internediate acting insulin nmay be
adm nistered in a basal manner over a shortened
$eriod of tinme to correspond with neal tine.
WPR%SH %% er nat e enbodi nent, the other nedi c&fEAHS2007/065363
20,22 may be included to i&rrease the efficacy of,
i nprove the performance of, or decrease the side
mannerfaf well, qpirodniother witiatibieths shovben ittermesdiatarsting seliamebe
. used. .as .a e nt..T ' ' - -
aamin RS ool R BP s Ao BEPAVBEE ] Mt it meal time.
may benan yliterhA€ mbbdirgentnghe othemgedicadegedo 23 miap belfnchided to

) rodugction, .decregsing.insulin resistance,or..insukjn
increa A g O PP DU R R ] SRt s s eeras Uil b e
insuliPGdnghid @@a&z@% R¥d RES iBAiSdNnt. t THSHEBanibiClorfiéd iA¢edssé insulin
upt ake of gl ucose by %erlphera[ t.i ssues, decreasin
efficaqys irgprgvieR PEBIPTIBINGTIAY DE BEY: instud gy g SAMEEPS

produ(ﬁfoﬂ d&é%%hﬁﬁg iﬁmﬁﬁi@ rE8EARE Br RESRNAsendiBvibyNEhgRG HR Wiilifon of
Imited to the Iiver, decreasing thé anount or | )
insulivs4ng\gluvgset tyeperiplesal dissuga.dnaresisime dlset uptede oS glgense by peripheral tissues,
absgrption - i I :
decres g Bt o Ao teB e pcommameeer Py T pgincrgs,
including®oeidt linitedret the liosr, deorcnshg the amalrg @y slswing theesrate of

| ucagon-1ike-pepti G P), a GP-1 anal og,
gam@‘i?éﬁﬁ%??‘t?éri'bé‘}‘ﬁgﬁf&a“‘iﬁﬁ‘?ﬁﬂ%n, Lilly), Extendin-4, and
t he | if@ne ddnGE@bdich, FetRlidr afedRA@éD s dnrifdredd, castalnpigetic or
i may act 15 apal ogous to_ d ucagon-Li ke Pepti de-
incretip @pbog Fuches ﬁhlﬁ_%ﬁoa‘rll_k?"l’é%‘%ﬁ(ﬁlﬁg it aelogn PERERENEITA
AmylihSHYY, Dy 2! didhd el GRRARSRink HcLhRUR RGB! 2880Fs may act

y'g1ucose l'evel s, may be included as hel per drugs. It
analogogs tar{tiacagombike Paptidet heGIE- B, 2 nafyrllppascupmedsptids Winehysahances
. .secretio '
e TSR B SRSl AP RS B ans
It is urldenstlod tithtithie G1LPF Bsytsienginciceses iselppeaeiiat @dy infthe presence of

ingretins nhance gl ucose-dependent. | nsul.i n . .
o35t o B BEHSP SEREP5s oR ie. 1
appreoi?&éd B Sndrétink ety :aﬁhdnbe %lhcds@ldepéilﬁeﬂt solid shﬁl’efibﬁ and exhibitrother

. Incretins may al so npderate peak serum gl ucagon
antihypesglypenieactiong) fq%lnggh%@?ﬁaie lﬁ@rtt%‘agﬂ“gs?fg ORFIERTRAY Yso
moderife bBAUEInNEI8LA6H 1e98s Wirkid &qu%&emicrp%ﬁ@@&sudxﬂng B RIORFhout

to g%goglycen1a. Incretins may al so have_ benefi ci al
b ghypagonirdesss inprespaagrieiposl e iz Hacrefns geaytalsodiave
senr RS, AL CSEESASR O Lt Bl 984 bt ot
mitigatiggsths potemiab sevestylod Hyparglycentit eve2 6 aflevhends Id eneethbuidment, the

. herei.n ,incl ud dai. dos YETTA in th
doio] BB Rs b R PP B2 e OB 000 o 1
microgg@hf. i | Wkefoie@Bing configaraAiopsiekiapiredatdaibt dbeicbcmsy baseldoed that
sel ected that 1 nclude a separate. needle for ga§% of
: e ﬂlch that

inctudg feeppricdierdls fF cRBIARSoRgY P RAHARILIIgmeD's

substaktPR niSHP & BOW Ahedlbbhdhes Rbs hd@cdudgr, BBSHGATR Hetr, BRe8es of
~not occur at, or optionally near, the sites of
mjectipmhj ecti on. 30l n anot her configuration, the other

(51 vt YRR Eorfflo PR, 8o BBE AGeen oD o m EATEIES s o

pramlintidel (SBALYN, Aenyliparitdslappredeted tiabdaficisncipyinamplin may parallel

: lin have a derat i ef fect. on.bl.0 |
e aEPRl ARUIT CHS TG0K S PiRae et BB a o i b8 fon rom
the gui TRIdARE BlGodTeRvirtent vedaghy arsleleringd dusosemfibwoddnimiing
pancreati c glucagon secretion, aancons?%yentlx . ,m
PiGEIRREPmEpeREpREne coIsaRBaRy Fretiat oprc §ivrophrodtfgon. L the
2007/ 115039PCT/ US2007/ 065363 - 26 - foregoing
configuration, it is appreciated that devices nay be
sel ected that include a separate needl e for each of
the reservoirs containing nedi canents 20, 22, such
that substantial mxing of the two nedi canents does

pancre
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I n another configuration, the other nedicanent is a
bi guani de or bi guanide 5 conbination In one
illustrative aspect, the biguanide is nmetfortnin

GE, FORTAMET, RIQVET). In another
Wé’l%“h%ﬁ”% i ve aspect, the bi ‘guani de i s an i nfB{H53H07g$5363
hepatic gl ucose production26tn another aspect, the
bi guani de is_an inhijbitor of gastrointestinal glucose
foregamgsennfgtranon. [tis appresisipddbat dedeesimayibeisplgelatihaianclpdg separate

needld dfg? Eeﬁ:ﬁ%?tﬁet}%glgfgﬁ gcﬂlga?(ndg%n{e&%%%ﬁs 30195 aRvh Y% substantial mixing of

creasi ng SQ product i on, de_CE‘GQSI ng
the two mtedsinemat deds st grciron, wbpidnatdy seqr, thnsifes pf imfFction.

i ncreasin eripher.al | ugose take. and ut..l i za
| onabarpEonRAHy, fle SRS Aot P Haithite bEf i Alke
combi@tichUTn brgillisg i Rbfech iR bigfahidd ieiinétﬂ)rﬁ]ftqh GIEMQRIBAGE,

SCl rein. . . n _anot her, . e .
FORTANE TGP R T Ripthos liatrative armebii Biabaude i51ep gy gGhepatic
_ k'da%:tli&{ Tn ShHiEr 85 eRC Bk BOSanidPREE S EbitoPay Sktoin@itthal Hecose

e

i 't is appreciated that glucosidase inhibitors
absorpigl) Havenpresieiadrbat Sishanidesymaf ngrRasg therpliqey efpysuby therapy by

decreaﬁﬂ)l/lg ?‘lg}?}gg %isuii:g%%rpgg idﬁ?ﬁ&&@agfg%%@ﬁ%%ﬁsdrﬁﬁoﬁ%? .gfsﬁg%)se,]éld/or

i’s onpl ex car rates to gluc .
increaging peviphtwel gloané inpjeireanil atilization. bt dne vanaign.qibaweaceitcally

| f I h A L. . gl i { ,
scocp s K By B Rurg e Frhmicti ¥k Bebes b R,
( GLUCCH RfdtherkRbnfzgk gtion ahel ofhbkdedicement © agbecoedag ohibésr, such as
It | ciated. th sul.f onyl ur LNcrease the
acarbogg (ARELAST Bayetl i oo ke L PPt it STk e P ey
increaﬁth@éiﬁ@&?‘%@ﬁﬁuﬁﬂ‘&bﬂa?ﬁbﬁﬁ@%ﬁ%ie_ﬂH@r sdiicragtic2Rd/of PPdstinal
pancreatic beta cells. In addition, sulfonylureas nmay

hydrolyig plapswlaxrerbehydrlaty shicofdasul i n t herapy by
I NCT €38 biihdr foh th bifieOthediBintert 18 3hifduyfifdiSSuch 3s Amaryl

insulin. I'n another cbnélguratlon, the other
glimepedt (AMBRY L Aventine glyburide (BEABETAhAsentiele pliggride (@JCOTROL,

P I. .Nov rdisk). { gl I .
piizer} gt et SRR o A Bt obls ey inorease te
efficacg i irgclirathedpy baincreedghg the amdest afeydogaeone aswin deeretion, such as

effica of _insuljn thera by 25.i ncreasi the. ..
from pghsEAE PH CEdn it PERre oy s B8 eltfcy O imsulin
therapP Bk RAihE thB SRILFAY bBperiPYerd] BHdsNgindil dependent

pot assi um channel s. .'I'n anot her. . .

conf i g pRatheg gontieneatign.ths othergnedicagient s 8 meglitinjds, b asf

repagliRideSPRANSAENSN AL PhAL 1Rl (SEURAIX ARBES! anld TiRE Hsulin
such as PPARy. 1n one enbodi ment, the PPARy agoni st
secretaigggugs.t Hiisapptaciited dlit owslifiidem)masrigercesa theeffiiapy gldpsulin therapy by

08 B ) 8B 04 SRS AR o

blockimmpA ERilepehddnb e Ajuntiaxodsi t hKl i ne), phenform n,

bufoipin, and the |.ik It is reci ated t TZD.

Dl i Bioufe foreifrasio The arhre iR b facutb S pgprisome
prolifetais 6@ GEdrb@pet (FIea0)sue ad FFARY. Mn bResaindinidht, the PPARy agonist
, decreasing insulin resistance or insensitivity._ in
is a thigzelidipadipad (T40) nrelin smeftize). WRedpE PRrnot haded oinigglifagone
(ACTOdSI] GLeRRE Q\vmqud@m@%m&@c RRG1ALGRIZAL ARV ANDIA,

: ecreased hepatlcu? ucose output. It Is appreciated
GlaxoSrhititKline), phenformin, buformin, and the like. It is appreciated that TZD insulin

glucos{e

sensitizers and other PPARY agonists may increase the efficacy of insulin therapy by decreasing

insulin resistance or insensitivity in peripheral tissues and in the liver, resulting in increased

insulin dependent glucose disposal and decreased hepatic glucose output. It is appreciated that
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WO 20071115039PCT/ US2007/ 065363 - . 27 - conpounds t hat
al so | ack PPARa bi nding action nay be advant ageously
i ncluded in the devices described herein.
er configuration, mxtures of such qQther
wbr@%”?@%r?%nt s are contenpl at ?j I1lustrativel 3??&?@007/065363
m xture may be of a TZD insulin sensitizer or PPARry

comp{i UL R B DT B PR AOREeeously iclidea T the devices
descriGb@p@Sai t hKline), and |ike mxtures. It is

appreci ated that other drugs that reduce hepatic

gl uconBoethesqontigygtione mixtyes oifash ethermaedinements are contemplated.
Tii i atd j T ol ' : {1 .

oSO SRS APl AR ALK P s it

such agimptiosein mayedoeith rosiglithecheahaente GV ANDAYHN, (iaxkoSmithKiihe), and
. [ ! cia t hat ot her .drugs that
ko 8 b Bt BRREEC A G nug b oA b pay o
includt alpheierds eotibihation vaittd TZIDs. | It Baldo@pprotiytedthal dthdridehed that

al one .or i n conbi.nati on w.th .. In additjon, th
decrefle BIGHEH ARPTIEN G o A SIS IEPEom g CYREiour i TZDs.

It is aled@pRdtiadicha oBicH BBt Sat ﬁ{fpr&léh R sciifi®diy BYURdteihg geﬁpheral
ormn or [

exenatide m xed w th net glinmepiride, an .
glucogejupgakepndrutiligation mpyhednelpded alang er wicRmbinatiopayitth £Z1gs. I addition,
e e e R R o on ol B R P o o,
such ap pxesademigedwith 16Hfarmain ot Blenepinde kg miinmrest Freadditiveythe

- j . ]S . C ] h _as | ucagon...or.. an
mixuu 8 5 el dyide SRR S R A R RS R e
(METAGKIH iBsistohMegers Sgaibb), el liiemigmsesdescri bed herein, it

may be desirable or. necessary to noderate, and/ or

| ess oro AN o5 P e iFAPHGR ATOH K
glucagof Stiir analbg pQd! HGEHpRechiteddhitRAGY MEEH Aneaatiibh Gfth the

. It is further appreciated that the adm nistration of.
deviceg fiesgribpddigrettn dmayee vyiratde FoREFETY Bdnesipraiganding degsenshe impact
£ insufliH RGNSt ! . ' | ition. Iti

. ?gﬁlh in at | ?/{g{ %ﬁaﬁﬁﬁzﬁgﬁus ur?%l?aie% ns ?%%lfoﬁgﬁ%%o\l} fﬁg es s
furtherpppreeiaisd thah the efiministgtior abgvph & sacchnrigamal b ourttrolied ethe basal

' flmcﬁcﬁlggggxie ﬁ?\%e:s dgﬁﬁg%é ﬁelg,n&?h;eﬁguﬁm%%%&%@ ﬂ{u?{eolal? %fcfh%%e)}rices

ycem ¢ condi ti on, e patl'e el ng
described htient & onedznlplss irnclw itinsdatvd aubodimdnh mpamthe lbaset dehypbilycemia

I s.understqod that the onset of hypaglycema. or.a .
or & BRS¢ G B B GHAP B O, e R & QoS PG gton of the
sacchafi@d) VieRtuh@dtatbo iR bBE okt SRHVbb@Ydenta & 20860 %%/ébﬁim €ondition may be
| evels, including but 25 not limted to ood- gl ucose
determgyefl uge anyrfyny biona jeethadrpf gpsitoring bleqdosucosnisvemdualudse but
not HimMUP RAHIYSRETh@sO8trifs, BYPARNIXE T e GaRioh ] tﬁ@oﬂ@%’of{?@?oglycenﬁa or
determ ned by the patient through training, and/or _
a hypoglyesanit epnditionmmay termingg by Eremationt Syerzhdraming, did/ertsxpayience

. . ] I ' it It is..
necop g SRRy PRSP SOl bohion. 1
is furthesurideswod gsi maithes confidueations fyis kusdeairabdelio/hevedsy softained levels
i Ni rati on, and._the one vari

| ucagon .adm for lat |
of glucggon At ER I SR e FREPTRET B THEoSEeREY TSy e botus
delivery bEths achaide detha prifraty §f IxBREiYe Rutedf GidBisvetigout e of
' adm njp stration. I n.anot her configuration,

t he oftf@phpeAndgration it hrardicampitds Gsuinritkerearayts factor

(IGF) 1(drSFdr 2h aa_mog or @rivaflviale08 10 afiREdiMal INEIGFIERRRAT 16F-2 may
is appreciated that IG--1 and/or IG--2 nay be
be admigdiered with inswlingor #naleps therept, to decerst bypogivhemnieahd/or kypoglycemic

oSG DT N ARSI B £ i

IG-1 and | G~-2 bind to insulin
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WO 2007/ 115039PCT/ US2007/ 065363 - 28 - receptors, but
with much lower affinity than does insulin, such as -
at about 10-fold or even 100- fold less affinity than

nsulin. Wthout being bound by theory, it is
Wgﬁﬂ’ﬂléﬁﬂegd co-adnini stration of |1 GF-1 or | GFPET/L§R00Zf65363

anal og or derivative ther ed%; may decrease insulin
sensitivity and therefore nmay decrease the potenti al

receptonsy buthvdthamesh tovetr affiniio dhapclens msulinasush angfsbeyit y €-pll er gven 100-
|
o R G5B i AR R LR P BB ddipgarain

of IGE-0 ob IGEHZ,rtg ap ewdle orsietipaive dbndofinsdyrdeticesa msmm s;ansiltmu@' gd

i gan ates .aof. | t
theretige S decrome SRRt S G el B homiutid Sl idstyeqmic
condﬁ(ﬁﬁ]céﬁﬁ@d inbB ddREHifa%ent Res @Mesabl tha mvmﬂmﬂ-z tnyy be

of the |G=-1 and I GF-2, or analo thereof t hat

rapidiy oA biEdiag PRSCLERER BT HER R ricopiig a lgtorugates of IGE-1
and 128 nfl Bl 0es, bidQ1s0HREmPRRN HBTRN Sulilibin? B6tjh 6o nly

an anal 0og under st ood

increasgitio gmdh@oaméahlhtm of thedGE'tli and IGhd. pranalos thesqef that is

de in the fl-cells and once rel ease
admniﬁjsﬁe??d lé‘vc’acgf\'l}&eddffeigéﬁpept| dases to rel ease the C- peptide

f r agmeintanothérahfigoratoay the n@paptdm@mt i& Cporaptidic; @5 a1t delog
ure.insuljn by truncatin term s, of..the . . .
tharcof | PP 8 AP e B0 He e ro-insuln s
made ﬁﬂh@ﬂww 20l 6hRGe]vAsk it ik Bleatel Byt ipkitidagss tc&%}éasb&hﬁﬁ@iep@ieo r
derivative_ thereof, as the second nedj cament
fragmens; Fipalbp GRhomCRtidats 5 prodpces Ledpitre dsalip é%%?

the B- bl:?auiJ Sl?fsléb}t)ﬂeaat@@gﬁi @%eﬂﬂiﬁe%a%e%%ﬁnﬂﬁ&@@@'ﬁm S0 iAdidin, or any
also 1n other biologically’inportant processes, and

analog dralesfative theran ag Bisseeomd medicrmant. JGHpIchemerbopndbethent. it is

el ERUSHGREV LR, ) ARSI ST U e

bmlognelly Doyt thnyt pr&:esses; andrthelrioe pht Lmh}th? ot Ieat cqmete replacement of

abetes or other .di betlc ns
endog ARG} SPETOGS S PR gheiree TR pLCBEpRk. or
examp3é) §eaSH86; ik Bab-nfore Iphﬂhdl@gﬁdﬂt Rbpddcaitpay diabyiet bﬁﬂher diabetic
neur opat hy, decrease the pr o%e sion of nteqa{repat a/
conditigns grgorgitigh ohglpgose At Yelh o frde

admmﬁﬁ’@ﬁc%%@ et ddddpatnfeaddfpuions pﬁ%&.@ﬁd}rﬁﬁdleﬁlﬁﬁﬁhﬁ ofBdlay or halt the
lead to better patient conpliance than conventi onal

onset efarchropathy.  Jaisl appicpigted dinl Bietdevines depsibpdlrsein ey lead de befler
paﬁen%ﬂgﬁ%ﬁcte?lgah%%ﬂ\%nﬂm hﬂ%ﬁmﬁé’ lﬂcmeﬁg tlgé!l thefto8s that include

peptide, or ana erivative
admmtshﬂﬂ@ﬁtﬁyapﬁ@t&dmemm er ed to the pat| ent at a rat| o of

about _1: red sy

Chus APRERPRG BF 6 BeRte oL Rh el hfon Bifniscerea o
the pafikait ht&¥thSo off Ado@MOL KEH NP Badis ccﬁﬂiﬁre@-t@ﬂ]pﬁnsdm tlms naitratingthe

or deriyvative thereof, |samn|s%1§]a 4 i ent
endogenous,cqngitiop inyhealtigpaticRisn Iy 20pthsp aspeiba 5B s L& E
derivali®t thi¥8ofl RMnidsterbdtd thé Patled dt QhratRIUTOGE FRAY:1 dnla thélar basis

underst ood that |evels of C peptide may 30 not need

compargs th ¢heripiutin.alnihis latter pmbedinent; i sxmdeslopdtal levelt of G-pepdide may
not ne% t%%g da@%?%%s @ﬁ(ﬁg o?ﬁglﬁin tb QR dﬁb@te?zgﬁ' a‘ééogﬁted' cBndmons
e admnistration may

’C
I'S unders

teggmus of

~ In additionAt i3 Iuaﬁeauodethﬂtéb—peptain ddlaunsmatiemb}yleacbmal Iéﬂtaurﬁﬁﬁs and

L L S
the C @E(pmiev at inakoptdrdesative ﬂ:&reaﬂm ninstieteed thetpmnpatal reiid ofadbout

a ratio of about 4:;5, out .3:4, aboté}ﬂ %Irlabout
45, abfutz?' “Hribept f5. gF 29yt %Oea ?fé?&ﬂ? BOTRIES 1R :
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addition, it is appreciated that though the foregoing
enbodinent where the second nedi canent is C- peptide,
an analog or derivative thereof, may be <
W%‘}W’MS&% ered using any of the devices descr PHEYS2007/065363
herein, in one variation,~-#evices are sel ected that

i ncl ude a si ngl e needl e, mherebéﬁboth nEdlcanents
20, 22 ln@d@ﬂmn, Biis apgrogtadiipal thoseh B forpgpingaphpdpment where the

secondvrﬁedl&gﬂeﬁgﬁ V\% d oF 2 zﬁfaﬁ) 92 ieslaack ﬂl@l@&f 113§ bb &@nihidRrArusing
nee ére at ast two of such needles are
any of fteckiies @smhedhbﬂe:yz, inene hm@toh,edewctzsms sel¢ctaghihad gpcbge i single

et G TR B i Ao T B, BPARAE o,

devices fre @ﬂ@ét&ﬁﬂiatﬁﬂtﬂflde@tﬁb@t tm)ﬁ: nebﬂies fwhes:tat Beasd tse obaudch needles are

oo e 20 o i b AL 5 5 Oty o

soon aﬁéﬁaﬂﬂ@ﬁﬁt@aﬁbﬁh tREGRIT entinh thOpaRnpen C' | l'ins and
rel ated conpounds, including carbacep

car bape peotser CQ!@{SH@F‘%;%? firgiand spepng H@d]c?.qg%nts 20, 22 are both anti-
mfechwr;%a ﬂggg%c%ngne O:JS%@Q? Rild SESnfetifRl cﬁﬁ‘l?!)l)ﬁﬁig StedB8bacterial agents, such

ncomyci ns, macrolide antibiotics
as pemmh:ismid negjated gantpocntjscmnhldmg @ﬁﬂb@ﬁteph@%s; carbdpeagTasa Fepealosporns,
racyglines, and .t S
and 1o e B 85 o P a0F v pat SR ey vapsomycins
macro]dl%%ﬁhbﬁcd; ﬁt&ﬂcﬁnglerjzﬁudmhnsd@nndimtes,&tﬂfﬁtﬁ&mdlasrmw:e:g‘clm$, and the
. am kaci n, gentam ci n, kananycin, neonycin,
like. netilmcin, streptomycin, tobranycin, and the I|ike.

L1 ustifhiirhinR 26ahdRAReHRE& That mE b hided achE befices debokibee herein
like. illustrative carbapenens include ertapengnmm

incladg, frt AeiTmidl @ PHKACH, SPRTBISENEAETAFIE TCRBY PPN

streptohhvl:lldséof) g}f@o il H195 ARy BB Berht frefude ﬁ)@&ﬁx’%@f and the

generation cephal osporins, such as
like. Niwstrativesseibapencms incbide eriapsoerh dminaoam, ¢ilatgén, greropenem, and the

tike. IFERAEARARGporfiRlifdilde dhy, Eloe WaORId couiEliCatb™.

ren per az
cephal6pbgisa xiches cefadrpdl) oxfamdin, C@hﬂamn,chefm}pr wefamabitﬂea nefoxitin,
ceiljzmdne, cefcri one efep

cefprofi}, PEASTONRS, GeTHEh el b iaiiie el fefppgoxime,

ceftazifiiel SHFORAS BefiRRENE) e&ma&oné; @:bfdﬁﬁle fidtthatikenot |imited
- to, azithronycin, cln1thro cin, dirithro

bt hEbiF Pac e B el e fB s det e herrig
includél, h}ﬁgz% n{)ﬂhl éﬁﬁ LG 0Bl Yik ARE RS 8in! Jlﬁihrd]‘ﬁ%lrp QrykRsh e d

evices described herein includ .
roxithrowmjyedip [tevktiandomygin and/be Hke. aliigstabae glmpepndeﬁ thst may pe/gcluded in

eni,ci | s_i.n¢l Lei Ll ' I
e
penicilindinciodohactdin, anstilite aziadiﬁiambmiciﬂindclp*mﬂlm, land the hke and

monohé%:}zq%é{qﬁ:ﬁt L3 e&%pi eg %1 q%ﬁ dh[liﬁ%éﬁve 938 rdgscmahde bacitracin,

colistin, polymyxin B, and the like.

Mlustrative quinclones includes ciprofloxacin, enoxacin, gatifloxacin,
Ievoﬂoxaci;l moxifioxacin, and the like. Illustrative sulfonamides include mafenide,
sulfacetamide, sulfamethizole, sulfasalazine, sulfisoxazole, trimethoprim, BACTRIM, and the
like. Illustrative tetracyclines include demeclocycline, doxycycline, minocycline,
oxytetracycline, tetracycline, and the like. Still other illustrative antibiotics that may be

included in the devices described herein include, but at not limited to, arsphenamine,
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Musi cal i ve qui nol ones i ncl udes ci profl oxacin,
enoxaci n, gatifloxacin, 30 |evofloxacin noxifl oxacin,
and the |ike. Mishative sul fonam des incl ude
maf eni de, sul facetam de, sul fanethizol e,

WOW¥ALPNzi ne, sul fisoxazole, trinethoprim PCT/US2007/065363
BACTRIIvl, and the like. FBOustrative tetracyclines
i ncl ude dernecl ocycl i ne, doxycycline, mnocycline,

chloramppemital abyrathpheaicol, elimdavycinj elegmbautnd, fosfemlyéikcfurzgliddnk, isoniazid,

; ther. il]Justrative anti.biotics that may.,he includ .

tinezofif itmonidae aRt i SaB i i SPetifiy e o 0gh 48 he tice.
I'i m t el ahetherasntplRinanitiefirst MOsecond medicaments 20, 22 are agonists or
2007/ 115039PCT/ US2007/ 065363_-. 3Q - chl Qd;a henj.col , .

antagqig of ASHEHARSEIter CRSeRasmye PP IBTRERDATPED, [he st BRicamnt 1s

dopaniiBé &% d RN Bre réceMOF Abhfdi, ahd ME3Qoh&meMBIH @R ishedophfine receptor
nitrofurantoin, rifanpin, spectinonycin, o
antaganedti Hiystentiye flepantprireeqpéor |agusts and antagonists ane qegcrbedia P CT

mtem%&%gﬁﬁh?n g &b it/ 8850288926 (R EE BF 91idPis ifebrporated

sts or antagonists of neurotransmtter
hereinigiteqptictshy réfercosee In biaespoch theepaaspagpyisitihlet fivedor the dopamine
i 0 : ) :
o) OB e AR e BRI 5 R A e o roer.
is appreigtepthatrthavutagamststion ¢f J degamia¢ Dyecapyp anthgeeist wepqhsce or
oo AL AN BPRELS 0 BB o v
receptR@FIiS 004 ABd Fipt&atediiiant tescldmustatoh offlqiming D receptor
[ I n 1.5 .
s SR PREALE 08 e RO ol D Uil v
agonist] opbding dofiimineddapteptor agomisnot her aspect, the dopam ne

antagqopj st ..i s j ] .

T 10 B RoBBnRE Ha el arddEn N RAPLRE P BEFR A dovices
descrilskd hardimacinge, beice pbolimiit tagompstndyafthe fidramte: or

i nprove the efficacy or overall benefit of the

antagonj st nmy delcrease, aggligrate, or evj at e

si de EFP S ASSO haﬁ VL Rd6 q bt Or
@$ ¥ ecept w‘: hd St S.

agoni st ,
151 | | ustr ati vé dopami #é 2 fecept orX ant agoni sts t hat
may be included in therRdevi ces described herein
i nclude, but at notrRi isM t&d to, unds of the
formul ae: and pha ptabl e salts
t hereof , wherein drogeg: or{Cl-C4 alkyl; R is
20 hydrogen, acyd anoyl , benzoyl,
pi val oyl , and the iongtd y substituted
phenyl or phenox ' ing g ~/such as a prodrug
. 0 -~ r ' 1 -
o G ] i GRS Kyt DA
hydrogan.cacplg rch aCC;-C4 alihopll, beaaoyl. pivelovh anbthelikCar at kpiivoyily,

- b I Lval oyl he | I.anal
subsut%tgtgéﬁélﬁﬂﬁrg) gl‘%ﬂ%{%ﬁ)}lﬁtecgl?lg gti;]o(lelﬁ su'cﬁ?s a ;é i gﬁlg(PﬁgllF. 818% ,)& % hydrogen,

oxXy pr
fluoro, phloyd, Bannd, bl ovherouX of shedomndarpORT whdrein RO ishydeogef)RE:C, alkyl,
t he ps 25 Rl and R8. can tionally be taken .
a1, stchge Eher g e T Frelfh o =) ppippaly Fibgttuted pheny!
or phedldRP besiSUhE Bibup, PN BASHQ%Yis Qrgrcﬁ.tgsby Hﬁgﬁﬁﬁtﬁ%é@R’g, the groups

, fynctiona ggogf; RA, R2, R3, R4, - 6, )
R’ and R” can optionaily be taken together to form a -CHy- or -(CHz)z- group, thus representing
a methylenedioxy or ethylenedioxy functional group; R, R?, R, R*, R, R®, and R’ are each

independently selected from hydrogen, Ci-Cy4 akkyl, phenyl, fluoro, chloro, bromo, iodo, and a
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tc and R7 are each independently selected from
hydr ogen, Cl-Ca al kyl, phenyl, fluoro, chloro, brono,
iodo, and a WD 2007/ 115039PCT/ US2007/ 065363 -31 -

8?9E§ -OR9 wherein RO is hydrogen, acyl, such as
WRR 1% % anoy| , benzoyl, pivaloyl, and the [ROTAIS2§7/065363
an optionally substituted-bhenyl or phenoxy

protecting Jgroup; and RB is sel ected from hydrogen,
group GDRCwhereinyR’ is hydzowmeh, ach, sanh,as €nCo rlkandyl deezoyl, piveloyh and the

I T

hydro @%QC 9(?:4 aﬁylptﬁfenﬁeﬂmﬁn 2obitore, branid iafol 4 gnai: l—@R% what-.mtR?he d
hydro %n,e%b §1?crhdag g}? ol )%@t%)g tb%%éy? %w%[oyP and the gg? g%{{ g,vaeq defined
above %& %ﬁhd’iﬁﬂ%b%@tﬁ%ﬁ&)ﬁ dﬂ%ﬁ&i}%ﬁ'@tﬁ& ?tgrd'@y pﬁﬁmhﬁg {nkicke geast

e devi ces describe erein include, but at not
mwoﬂRt#tQﬂlto antlpsychotlc agents, illustratively

sel ectif o% 1 g eﬂa r%&bto@%a TRIEA C?Sr"{‘)g]lﬂc'hﬁi%d &f the devices

antlpsy I'S appreciated " that atypica
descritie@d harein inelyd bt z(t sotriayataglemeanapayyhdue agenss Jlusirayyelyi selgeted from

N

anﬂpsﬁﬁb&h@nmy@eﬂ@ﬂl}fbmmﬁmdr ith frcais seitipataeddalisyrhptoms, especially

thmﬁmggéwﬁgéﬁ In one agﬁﬁwﬁwgégﬁgé% ICal@ﬁah%ﬁs%@&ﬁigﬁﬁﬁ@gmmd

with tREHE. &ﬁode%% B typTBd] iaRElapehotid Bgbntshific hdeMendtiiazifigtane hon-
aspect t he atyplcal antlpsychotlc agents |nclude the

pheno@taéeatﬁuﬁeaq lpk@naﬁgewt@ ongrnd Sherfidies In aogep aprg- the atypical

ts, and oth Tudin I
oA QR R L PBENER U, 0 s e el
nspen%ﬂe-{&{irﬁ-(@yﬂluc@q -1, 28369z150xazoi 3-yDpipendino ethyl] methyl-6,7,8,9 -

tetrahydSL 5,@1;%‘1{1 []1421 cf%ol n@)c %{%ﬁ@ﬂé‘ da‘h @f%zig4-[5.-ch10ro.1-(4-

ﬂuoroﬁﬂeﬂﬁﬁ-@ﬁhﬁt[tﬂd Bv li}i'll-plpdﬂ:my&]em&l]mllld%zohdnzl-}one) and thg like.
i peri i.m dazol i din-2:0 an
Phenofhjakits PRRioPH 216 RifAURIar BT BrE, DR en R e

perpheﬁﬁﬂu% BioeRBHRGine thiéBRSRARY hitrif OB azinda Noﬁ@)henothlamnes include,
henazi ne, rochbrpera2|ne t hi orj dazj ne, and

but arqpof Em@ecb@rbahpmdoi Nemose A8t HHofbixees Qthee clea@nebkangents

includd b zﬁﬁhotllﬁﬁﬂeh E&Eg@ bRk (4 Rl FRE 1 Pper. @1) I OHL-thieno[2, -
I Xxene api né-1ike agents include, but

b][1, S}amoﬂmepine)nctoe@pm@(fieah@r@ééT(ﬁeiethyL -piperazinyl)- 5H-

dlbenzéﬁ %T%le rﬁ:gm e glzq%a? )(§-[;P dﬂﬁﬁ&éb@%}ﬁ 4%})@1 19910-[12’ 3-

0za

plperaz(lﬁylﬁﬁ‘lo&y]aﬂﬁﬁelf, étpmidamb (ﬂ-EZp[élﬁ(é,Qd}anwsb):lﬂfiﬂ)ll:%—yl) 1-

N T TN B T T ——

other tPIES &ﬁ?érﬁﬁé‘ﬁbﬁ@é 1D ag’@ks)mayz&em’saﬁasdﬁél@opamme receptor antagonist
(54244- bemolsothlazol 3-y1)-1-

25
descrﬂtsﬂ beteiz flwy pise epRFaciated tat ‘@ﬂeuawyﬂhmaﬁ%s of typical and atypical
?mﬂg fg). and the like. It is appreciated

amnmﬁ:o g%?caf and atyplcal anti psychotic agents

may b&hadedces éescnbecblhﬁp@mme e corffaund tadeliygodilyrdosage amounts

descr bed hera
of the Vagion J%lgf | g r&]':'gCO(I)l y | Ca ts %b aatff‘gﬁﬁtgﬁ+ ?iekglgk%ﬁ{?irékﬁé‘t%
converﬁ@ﬁzﬂtdmg”faglmﬁamms eﬂlusﬁ"itﬂreljremmeEmy be &cﬂdre:h:é peiates thay

comrelayl Upgenthpion POt S et G AL AR BAPLRAGE o3 e Boe

undersiio @6 i alnB B \icli el By €0 pRefiahl Ruled desonbeHetad Rl fdvagous
formulations. Il]lustratively, netformn

devicosull] Qs SeReipHEEIOWRERTE B CRI g OF ti?ﬁég%%'ﬁve Ry Saaple,
oral dosage of 500, 850, 1,000, or 2,000 ng/day. It
is to be understood that the anount deIivered by the
parenteral routes described herein for the various
devices will often be substantially |ower than the
equi val ent oral dosage form For exanple,
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WD 2007/ 115039PCT/ US2007/ 065363 - 32 - netform n may
be delivered in a pulsatile or bolus delivery profile
at a rate that corresponds to values that do not
exceed t he peak plasma concentration (C.) observed

WO 3071 183%r al dosage form such in the rangePFEERF007/065363
about 0.5 to about 4 g/nmL-3Atternatively, metformn

may be delivered in a sustained or basal delivery
metfoppig may de deliveraddn a sulsgile pr akusrelivey profls at a zigthgt corresponds to

valuesctﬁ B SBPOLLLY Q%{%af{ Bﬁzﬁxgﬁ Tt Sftra 1?1;] g@mg RSy da6r tﬁ% 621 dosage

er curve as I n nge from a
form, mh aabthntran:ge ﬁghv/ abbut (Thesboarduginhe Alivabinaly, h‘@tfonmn may be
as_for..ot her f rst %

deh"eff‘@dﬁl & 395 %‘Reé % B?%E‘l‘e&‘&%’ PF%%% g Pty r?w§" ‘é‘a‘%

coxrest?(?]iﬂé_rtgl’ to ﬂ!&lazva’ﬁg& ‘lyallﬂﬁﬁidm&d? fre® mldefabmes(mﬂ (E)Z ﬁmhedmftbd‘. range from
e _conven ona oS e or (0] Su Meal C S

about i aopt g @ésk hﬁ%ﬁ“’é'%é’ﬂl?év W?Jﬂﬁf&%f Y(/%E?S\liﬁjf %thﬁﬁfsf

and sebGAtrRed®@idehQR0, z&Qﬁa)nbe& h&eﬁl BERSHmen@br x\blhﬁﬂellly aeiwa@ﬁnm

i ncor porated herein by reference.
valuesqurygaied &4 thefparventienal dosase e sbsurhegdiprancatsin ﬁhw%@s Desk

Refere?a?t{,g?] {)s%h'pple@k)@[ R f@gﬁ UiiiBRSB35)IRL kéEbdme & which is

I've ve at” nore frequent an
ummmeWGmaduﬁasfﬁumcﬂedlcanents that are dellvered

conventi onal | ne, r.tw,ce .
C oo e Sep FAGRe At HEGHRE n mYFe ficuiarly popropriate
for bagabddlieaty, mﬂmﬂmﬁmﬁa&bﬂﬁﬁaﬁﬁ&y raginyxe fte@ent end lowsr doses, of

.descr'bed reln 15 ma e configured .to. deli.ver
Srfhi‘ VFTEd EPRTOBIOBRY PRES OB PVIHRRAT EahUIH'S Farpafatig jssues,

converﬁéﬁce,ﬂ@ %b@x@e&édt ALERRYRPEARE. aAcJo@dlﬂglﬂr ahd @Nfoes HREribed herein
exanpl e peak- vaIIey PKKgrOfI e generally

may b%@é&mﬁw %vqmb@naac opmedisrats thel a0k

- i < SR AL L gl
accompamfugloace A gy dosiag enay helcameted o b weirkerah sw@é@d@ﬂe@h gK

pres ent di sure ari si f v i ous -
pmﬁle T OVEL 38'? %Fﬁg pr ar afeutge%ge% pms%tﬂggg 8%]33%; ri bed
h e r e| ThetetaraM pitirabisy df@ﬁmtdghﬁﬁf thd presenadisol@Sueribenip ent the

varion S B e o oA L PR e o atemaie
embodﬂﬁ&ﬁd’dfbﬁéjap)ﬁm taiui Jneihsm@éﬂ the pre@it @bclds@RShaySRIBicRide bIP6f the

advant ages of such features. Those of ordinpary skil

featureg descpkedsyet stﬂﬂgﬁﬂ@%m gt lgast same ofjithg advaripges of such features. Those
of ordihdF) SETEMHE bH S r@i&l@'ﬁeﬁ@@ﬁéﬁb{%ﬁ AREmBRARAL of J}IZatpparatus and

I ncor porate one or frore of the features of th
methodihaisaenrpatsis chosumere afithefiedtireswfi the presohedigdesprerand falhwithin the

spirit and SRGe OF ind DRHF 8RA0L,G! Sl osure.  nn -33 -
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Cainms 1. Afluid delivery device for admnistering a
first nedi canent and a second nedi canent conpri sing:
5a housi ng; a first reservoir within the housing
and configured to contain the first nedicanment; a
second reservoir within the housing and configured to
contain the second nedi carBht; : a first
basal drive mechanismw thin the housing and having a
first hydraulic fluid 1Oreservoir; a first punp
ClaiManber in fluid conmmunication with the first
hydraulic fluid reservoir of the first basal drive
mechanismvia a first flowrestrictor, the first pu

1. Afhisheiver sierig faradmins g AfEstirsicamest and sacopd mefligament

Rigde a basal delivery of the first nedicament
uri ng use; 15a second basal drive nechanismwthin
t he? 'F'Fgﬁg‘igng\_and havi ng a second hydraulic fluid
I esefir¥iQegsrvoir within the heasing dncpwﬁﬁgwb@tdw:téln’thé Ifitst chedicament;

{1
¢ AP eV AP S AN G PR S AL Fre sesons
menﬁﬁmmmt flow restrictor, the second punp charrber

O A o A R B REA Ut BB s

co

resersar; and a needI e having a first end confi gured
;o; A éet%g%gng;%&l lﬁﬁhi'rdg:grrﬁ %5}1‘3\;&1 ? “'rsf @?fé&fl?lﬂrﬁd?%%wmr

of thedustibagal drive mecliams‘ﬁhelafal fmstﬂoweéstmrythd émt p@mpthamlwrm
confurl ot WE i el R AVERR eI e it 1

me(ﬁnamﬁetmrmme: 3. The fluid delivery device of claim
nSlcRghigm Wikt | ed
s%&&#beérasﬁlcﬁmé'n?écﬁgnn[%}g fWithi® o‘h&l RoUsiHhd Fﬁbﬁﬁé’ﬁ Is%&%hﬁe e

st punp ¢ positroned W
hyd?ﬁllkosftuwfileaelﬁro'f.eserv0|r to exert a force on the first

medise @RI Hun dHinbet RSiuld dobdmiridstie WRS Ble\s8LdndHydralic fluid

second del1very piston coupl ed
reservoir of the second basal drive mechanism via a second flow restrictor, the second

pump chamber configured to engage the second reservoir to provide a basal delivery of

the second medicam’ent'duting use; and
a needie having a first end configured for fluid communication with the first

reservoir and a second end configured to extend exteriorly from the housing.

2. The fiuid delivery device of claim 1, wherein the first and second basal drive

mechanisms each include a coil spring coupled to a drive piston.

3. The fluid delivery device of claim 1, further comprising a first delfivery pision coupled to
the first pump chamber and positioned within the first fluid reservoir to exert a force on
the first medicament within the first fluid reservoir and a second delivery piston coupled
to the second pump chamber and positioned within the second fluid reservoir to exert a

force on the second medicament within the second fiuid reservoir.
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30 to the second punp chanber and positioned within
the second fluid reservoir to exert a force on the
second nedi camrent within the second fluid reservoir.

- 34 - 4. The fluid delivery device of claima1,
further conprising a bolus drive nechani smcoupled to
the first punp chanber andiﬂdnfigured to provide a
bol us delivery of the first medi cament. 55. The fluid

4. i ijf uYoetﬁéfivgﬁ ;éh\l‘r‘i?% 81f ol I'ng‘]d ﬁrﬂw&b %@%g a]EqIBEJIS giﬁ\?edllngchanism

udes a en
couptathiadfiecfast pompwihambehandembgted togeovids a bolussdelifémg of the first
meﬁkg%gmdelivery device of claiml, wherein the needle
confrgured for fluid conmunication with the first
reservoir is a first needle, the fluid delivery

5. ﬁa%‘ﬁ%fqedeﬁnégé& P%{uc%%ﬂﬁ', WhBRirfAing REQMING thagthlsl‘de end |

configu ‘ ['ulr d conmuni cati on w t
coryigged %Qﬁ iflpid communjgation witlythgspransgrgsenein ce of claim 1,
wherein the device is an anbul atory infusion punp. 15
8. The fluid delivery device of claim4, wherein the
6. The iy defivapedeviceneflaim T wheginghe Beads soRBausediontiunp
conSR@HIREbN MR tHeTirSQBE4radiF 8 A e nBEdY itkleni RMlats d8REd MRht
of the second nedicanent, 209. The fluid deliver
compeiging @ sgeond neeleconfigrired fop Tyif compuisatippwita thaseqadd sm
resargoip first bolus drive nechani smand wherein the
fluid delivery device further conprises a second
bol us drive nechani smcoupled to the second punp
7. Tebfioih eelivenddevivel of glairad , wherpinahe device idan arabudatbiyitfusio
t he second nedi canent. 2510. The fluid delivery
PUMPavi ce of claim4, wherein the bolus drive nechanism
i ncludes a ratchet and a bol us piston coupled to the

BTHQE&E %Eiivery device of claim 4, wherein the bolus drive mechanism is coupled to
the second pump chamber and is configured to provide a boius delivery of the second

medicament.

9. The fluid delivery device of claim 4, _wheréin the bolus drive mechanism is a first bolus
drive mechanism and wherein the fluid delivery device further comprises a second bolus
drive mechanism coupled to the second pump chamber and configured fo provide a

bolus delivery of the second medicament.

10. The fluid delivery device of claim 4, wherein the bolus drive mechanism inciudes a

“ratchet and a bolus piston coupied to the ratchet. |

11. The fivid delivery device of claim 8, wherein the bolus of the first medicament is

 larger than the bolus of the second medicament.

12. A fluid de!ivéry device for administering a first medicament and a second
medicament comprising: '

a housing;
a first reservoir within the housing and configured to contain the first medicament;
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11. The fluid delivery device of claim8, wherein the
bolus of the first nedicanent is |arger than the

bol us of the second nedicanment. 30 12. A fluid
delivery device for admnistering a first medi canent

and a second nedi canment con}zri sing: a housing; a
first reservoir within the3housing and configured to
contain the first nedicanment; - 35 - a second

oo e A AR S50 e b e
metiBahaiti sm wi thin the housi ng and having a hydraulic -

fluid f d

ot et Grpesie Y FRyice 7 Begrylsipicy;
resériagir; basal drive nmechanismvia a first flow
: { { the first Lt .
eSS e otk SHTRrEARTRGD, ARl By o
the d&sdl bm/efmedhmmdﬁa:aﬁnsnnovdwstm@r ub@ﬁrsmmpacme'tbencbqﬂgmpd to

fluid ' i
encho i s chegl 16 mGVRE SR Bl oHile i HodbefteAtlinbo e
andsecond flow restrictor, the second punp chamber
f e

e eﬂuzﬁs%oz@g%g.ﬁ@m%aﬁﬁroﬁﬂuﬁ%ges%w
of the®asFlthivée mﬁcuammn vigar secokg/ flaverestriclor. iesepond P'mﬂlt? plagmber

confifRY foSndbaAink BLethadbdoh il TP pRAREHabA B RIRY Sdnd Secofig

_ econ punp c ers to provide bol us
memr@mem@rdt@sgusethe first and second nedi canents.
14 The fluid delivery device of claim12, further

rrﬂprl sing a first bolus drive
13. The id delivery device of claim 12, further comprising a bolus drive mechanism

coupied to the first and second pump chambers to prowde bolus deliveries of the first

and second medlcamenis

14.7 The fluid delivery device of claim 12, further comprising a first bolus drive
mechanism coupled to the first pump chamber to provide a bolus delivery of the first
medicament and a second bolus drive mechanism coupled to the second pump chamber

to provide a bolus delivery of the second medicament.

15. The fluid delivery device of claim 12, further comprising a needie having a first end
configured for fluid communication with the first reservoir, a second end configured for
fluid communication with the second reservoir and a third end configured fo engage a .

Uuser.

16. The fluid deii\)ery device of claim 12, further comprising a first' needle configured for

fluid communication with the first reservoir and a user and a second needle configured

for fiuid communication with the second reservoir and the user.

17. The fiuid delivery device of claim 12, wherein the device is an ambulatory infusion

pumb.



mechani sm coupl ed to the first punp chanber to
provide a bolus delivery of the first 20 nmedi canent
and a second bol us drive nechani smcoupled to the
second punp chanber to provide a bolus delivery of
t he second - nedi canent. 15. The fluid delivery device
of claim 12, further conprﬁérng a needl e having a
first end configured for fluid comrunication with the
P N S g rvalLr = . Iy '
18 et R 8w B SO TREM BroE leBharihy s o
ratehetlambpiétogur ed t o engage a user. 16. The fluid
delivery device of claim 12, further conprising a
~first needle configured for fluid conmunication with
19.1The fifiidrdetivanedevicenifciaim d 3awhesein thablus of thedingt mmegisgiment is
' f ' j cation wth the second
5 tarceDfHeh B Sl sccotl thecRERAL D3t L Pr AT HDe y
device of claim 12, wherein the device is an
anbul atory i nfusion punp. 18. The fluid delivery
device of claim 13, wherein the bolus drive nmechani sm
i ncludes a ratchet and piston. 19. The fluid
delivery device of claim 13, wherein the bolus of the
first nedicanment is 5 l'arger than the bolus of the
second medi canent . '



