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MULTI - CARTRI DGE FLUI D DELI VERY DEVI CE CROSS- REFERENCE

TO RELATED APPLI CATI ONS Thi s application clains the
whemefiido3under 35 U. S.C.  119(e) of U. S. Provi BCDO81007/065363

Application Serial No. 60/787,616, filed March 30,

2006, the disclosure of which is hereby incorporated

by ref er enggihet@ARTRINGRALIIDODEL BV O 8 DESVIEEENce i s
made to U. S. Patent No. 6,939,324 titled FLU D

[V = YST, ND METHODS; U. S.
CROS @%ﬁ%ﬁ#ﬁa%@ﬁﬁ% > US 2005/01 19618
titled H ULL CALLY ACTUAT PU L ..
VEDI CARERAPOSRATA ST AR & UALpI 3 (POl . ovisiona
Applichfibr §&i A 4b. bbi7R 214 I DMk 39EEN0 NS dMeABRYRMICh is hereby
. SYSTEMS AND METHODS, the disciosure of each of which
1ncorp'_;|)_ﬁtdddqyerb§cr¢m@bﬂlpﬁ$ ated by reference herein. FIELD OF
E DI URE The pr t_ di .
gener aﬁ%gﬁsmf ﬁrﬁsge%&e%g gwad 3\%:@ sl)‘tr ager%1 gﬁﬁggri’??%a%atrlﬁleyd FLUID

DELIVER Y AND MEASUREMERTISYESTEMS ANE METHIODSYB(S. Pgtepn&ppsiication
nore medi canents to a Eatient to provide a sustained

PublioBaeseNoda$ POeY9 19648 Bredl BBIRAVHEIALY ACRUATER PUMP FOR
on AR HESTRAR A Gt

11/219e4etittyderd UTor DEEIVERY i AND IMBAS UREME N SHSTEMSH AND METHODS,
.patient. Many such pupps or drug del.ivery devices are

the disglorre o8 e PHRCS HAEEY BSBTPORHISH oY HETFFETTa™ basal
delivery") and instantaneous bursts of a predetermn ned

FIELDAO®THE DISArLO§UREbol us delivery") as required. |In many

i nstances, it is beneficial to provide a basal
del i veThe mréseat disclgsuntiietdtesngeperaBy sufhytl defévare devdgesand particularly

o 0 i o e o SR S D pint o provide
sustaifdab L eBvEYan@BF 28bks BAivRry sRALNERHchRYntDe
adm ni stered both at a cont’i nuous basal rate of

] as well as via bolus ambunts of delivery.
BACK%%@Wh drug delivery devices are conpact and able
to be fixed to the user_or tjent.during use.a
subse qﬁgﬁt ‘Feg}vwgﬁ%@‘ésd Y a\mﬁﬁ“{aﬁ’éy frﬁﬁ%?xhgﬁ?psl, gorr&ample, have
been del&lbsdager dd¥ReMn@liiBaRicRicamkRts BES Patihel EMaBy Rich\bufl®s or drug

cont’i nuous or near continuous basal deliver¥ of such

deliveryediivisasrenetableits ipreyideshatly sisadyisipic dglivienihis basthdeliyeryint andy

. of the basal delivery .rat ' ) .
s Bl A G DSBS et 1y
instanéds Vit & vdatficidry peidecassildeliviae ofia dagerhich may be suppiamnented by a
the |iquid nedi canent, and use various mechanj cal ,. gas,
bolus deliveryeas el On sFATRRIF, (puthpifpglighetqrdieamany a3 weh ﬁw%ﬁﬁ%@nﬁoﬂed
analgesd fgre(%]h'rc\(rﬁé £1E %re%{:ﬁlg? BE adfinidAGePBSth 804 cotltRudusBassllrite of
OF ‘ot her ¢Btheter insert eg t ranscut aneously, or
delivetyhasoudhastvirebatks amaints dfadepimerye ManSshdhiRYg delivery devices are compact

and able to be fixed to the user or patient during use and subsequently disposed of when the

treatment is finished.

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 contain 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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The present invention conprises one or nore of the
features recited in the appended clains or the
wo edozowiosy features or conbi nations thereof: ARCDUSINT065363

to one aspect of the disclogure, a fluid delivery

device for admnistering a first medi canent and a
SUMNMEARSND nedi canent is provided. The fluid delivery

device may function to adm ni ster a basal delivery of

t he f'T&t BRI HAORDYL cORPHNs ode BAERte fRthd RafuyesGtcitelén the

second rredl canent. Further, the fluid delivery device
appendﬂycla‘lmnot therfollewiag fisanires errcombinstigns t(bellepf/ery of the

first nt and/ ol el ond
rect coNEREeng | Seareeney s SR e By e

adminAtgihgh Rl mslichedeny &id Lcoid Iﬁé@lbarﬁ)ént isf}ﬁoﬁldéds t Tlaenithid delivery
second nedi canents i s contenpl ated, Varj.o

devwecmwr fugetica tp edminsstenyaasal dekiyery ofther{ip; @%Caefenf prel/en 4 hagal
e

o RNENCSE TR PO R B o vyl
admmiif}dr 't ?ome @bla«aéﬁ of thaYirg mwduﬂm@fmldhﬂsaiolué elelivezy wf ik seqoing

the first nedicanment, t
medich e, bhgheryShe s cut i o R bTF S AEER e o e
first mﬁf‘ﬁ%&dﬁﬁ@dﬁfﬁ?@{ts AtbMEm &Qanl sm provi des the basal

Ivery of only one o the first and second
medi cavimitus comfigeand obbasal dririmeshashanf thenfloid deligery device

may p%)lf&rlu %]éed lgz{splle eli &@rge\é o ma 0:1}1%1\3/%??15 g}lelae gﬁ)iae%tua lsFo(fi %)lcamfﬁe one basal
drive rﬁ&%ﬂn%r 31 [R8vide Ehehﬁlsmen%ry ef &ﬁg RSt mediéanidi®, dnlyiihd second
delivery device nay provide the bolus delivery of the

medlcammm ordoeth tbe fise cohercardimedivements. Fayingxanep acreghrbasal ditye
mechapﬁgi ];frm'}né tﬁghfw@a rre}rgltep}r (():)fV n o% tﬁ)eo e ax%eggb&ﬁrr}{e(ﬁém%ltsy a

e second I canent

second®dshl drive nidchadisraod tlféﬁ‘ﬁ@dldelﬁiedl duaivemiay. provide tirtbased dslivery of the
where the bolus drive nechani sm provi des the bol us

other rgedi¢ayegny of onIy one of the first and second

medi ¢
fl ui d%&r y g%‘?dglgig%;t/l HI§Sr %\r/ﬂlo e cﬁ‘:’g IE%% us d ?flttetgtrluld delivery
deviceGhayt previde kterbobmscetiaeny ot theﬁﬁ:rstmndl ongedood ardichmentadioe ch:mple, one

bolus e MRS BT R G iscli o OR dre SRRt iy he

secon%%&lc&rﬂ&l fdriodth t‘ﬁ@ Hrsi GRP L ohERREN AhErits. C&ﬂhﬁhﬂlﬂe@ﬁzh&ﬂé&he bolus
second nedi canents. For exasrl‘? first

drive medhehiemmmyvities thabélhsdelivennafioniicerte afith nshandrﬁ@cond medicaments, a
oi r cont.ai ni he .first nedi canent
second GGk e tR v B SHE A bleD) (TGRIRPLERHgh g oy delivery of e

other h&E&Y&@k containing the second nedi canent. Such
needl| eswﬁgl be spaced-apart from each other or
posi t | Herording tomga@r ppeetnfshegpresenbdisglosuge, dag flwid dglivery device

may II*CFL}_dS ¢ %Shgmgyebr%te@l@%e 3{."% c%ﬁ%ﬁ%&tlmng‘t | | 116k a?xti %d TeSErvoirs

secon uring Ivery. t her,
contaifiNg tHeeMed fd¥egonideddichéneatsd &t weimypla rarﬁrétfnaedle may be in fluid

su cutaneous insertion_into the tient's kl%éq\g] H
commpgicatigngieih R ercR O EPPREIRE the S PhediramGT e ISPl neeflc may be
Cc
i 8 y B D 0 S RRCTRAE Sy v
spaced-fmartaft de eachnetherfor pbsitidriedsin oppokite ends of the fluid delivery device to

substantially prevent any mixing of the first and second medicaments during delivery. Further,

one needle may include a delivery arm (for subcutaneous insertion into the patient’s skin) which

is longer than a delivery arm of the other needle. In such a case, one of the first and second
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second nedi canents. Delivering the nedicanents to a
different depth nmay al so substantially prevent any

woreoorngsosd the first and second nedi canents. ARCDUSI0NT065363
to still another aspect of _ghe present disclosure, a
singl e needle may be provided which is in fluid

medicHASIYRAIEBE § el th 2 SRRAEHRI eI gr&ftertthish the bier @[Hjof the first and
second nedi caments. Such a needl e nay be "Y-shaped

secondimedicaroénisl eD@ll\ferlnstheup@Chk@l@tSﬁpfa&lffmml Q@P@dﬂ%ﬂ’?‘b%{bﬁféﬁtlauy
the r ir. cont i.rst nmedi canent and a
preve@gggwlﬂ%pgt% ﬁés(r%ﬁp? Sefcofl‘?meglc%nﬁ%um cation with the
r eser VAdor&ing tdtill agtHeh Sspsa @t predhrdisdodure, Galgleadeedle may be
the first and second uptake arns of the needl e may

be
providies thIIQh igl icRwichgamewniceonvith eachaeservair 9f the frsbend freond
e SRS % e SRARAS FRLh ARl

commﬁﬁeﬁﬂo@l With e réservioii cogtathidd st mddicmhent tahé a padoné mptake arm for fluid
[Ilustratively, a fluid delivery devi

ice of th [ e t
commyniseianstitethaSEeTVRl copRIRE b serond modisaiRy, Eag pf fhE ifst and
sond SRE1i 1 Pk 6y 8095100 bl i i £t e
needlesnuls itagthe dinstiagd smind oedizaments nayanis egtineichethicc withintthe delivery

A‘ng fl &u d.del bver devi ce r{E fur her include a needle
arm ofthe nergllepriqr i peing el?:v(‘?ﬁqdll O p?tg’P fluid communi cation
Wi th thegddifvely, & ﬁﬁﬂrdéﬁkféry%@%cé‘oﬁﬁhé PRt iikclosidei gy i@clude an
to extend extériorly fromthe housing. Alternatiyvely,
exteriarthousiagdi fgsmservmx:wuhn@ the havising configwrerhid eputaiithe dirst medicament,

and a %e(gﬂlecgﬁe%?orﬁmgllrj Yvht I té% g%lasmlgec&tnﬁgunréﬁ ?o %JIS ﬁ}%rs)égdng er?edlcament The

fluid déBVére eviBy mayl firtiRF inchek ddeedle hodngnd finead eorﬂ'guredgfoﬁﬂuld
first end configured for fluid communpication with t %’ﬁ}ﬂ
commygigafifa Wids the fisst ressR@irand esserndend cerfiguregltosytepd exterigrly from

t T b
the hoggﬁﬁg r}\g%ﬁéénﬁ}p gﬂef&(rg(sl’lltaqﬁlljaﬁ" C}H&Pde :%jlﬁm{%i'oealgl Foﬁ@%ﬁéﬁpﬁﬁld e
comm8gicativth wiglethe sesvnyl rd‘servpu-&:ohlaﬂm@thatsecamd atadwdmenftd Tke flulnddelivery

e e ol o begE b
commgﬁs:g i withfie Qgr{ onli lrés'éﬁitoﬁeahli \é‘:‘sleé/ondteh§ c&ﬂﬁﬁu@ecﬂ@ lek}88 ¥xteriorly from

ice may I nclude a basal drive nechanism for
the hopsmgu Thafirsendedkahaytel posiiopedit a firet ¢ndr0§ ﬁhqwlﬁamlﬁ the second

needledgg)é g }gtgspt%)q%gs ?t %sir:elc%/rfegeé%eo e (ﬁl]élglgg z? decﬁ(/el(rjyear% of the first
needlﬁh&;ewﬁhg&%% a &l9BSRE JTAAecsHd ﬁ/e‘édlfé’EC h ani sm may
provid he basal deli vergdof t he second nedi canent _hi

ei t h er Furtheeillustativishs dhe fid delivecderifesnpiiagluin e bagbdave

b I
mechaﬁsm g)r Béo'vn %? Il;)as% ehtvg f Vﬁlﬁgf' 15s¥ ﬁx@ laﬁﬂgfft.a\}g? Sﬁ( eﬂ\)/%sglednve
mechaiByn B¢ ke Brovvide o kal@letipery batHesecond sosaii et mnehmtmely,

first medicanent in fluid comunication with é
seconthhasebdiivieangohapism meaygrQ e thebaga) deliyery of g sepondmedicament. In

either E@s% hﬁg 'bgéyl &H@%ﬁﬁéﬂaﬁﬁfn Jl%)gﬁ‘fcfuﬂé Lchi E‘S}h‘%e bRl &Weyplstan and a

er associated wt second
hydrat[l&ﬁihﬁdlmeﬁvoﬁ‘afuhberj the ffluid dtliveryrdemice atayoncludet shfitshpump chamber

ydraulic fluid reservqir of the secon a riye .
associfigs HAUNBH DY HoBioRBRE 1B P RPREAoR SR GS Rapilic fiid reservor
of the glr%t w3l afily/Skdhanfnd ik 2 tird flobVREtYictat. St df1aelly, 4 &RoAd piirflp chamber

ivery device may
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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positioned within the first fluid reservoir to exert a
force on the first nmedicanment within the first fluid
woe®enymsy. Simlarly, a second delivery pistoPCTH§200E065363
positioned within the second fluid reservoir to exert
a force on the second nedi canent within the second
flui d F@aRF URIstrativERg affirstiddlivkel bisemyofdiey/ilee delyery &didenay be
_include a bolus drive nechanismfor providing a bol us
positienefl iwithiny the flirst flid feservoiftaixer relptce omiee Brshmedistpent grthjnsthe first
., _mechanism. o i . . .
fuid (AT TR S Rfeler st B B R B B econd i
reservoR édhestrtsdoriR\ontheydcoed nbéichatntsvideh thesegondffluidesaesiand

nmedi canent. In either case, the bolus_drive nechanis
may | nehedadgelivary deticemay Birther inslude a bl devipmeehanism for
e f ' ' .

vy 60 Qe S AT RERGRR! P05 i Al iz oy s
providencolizelchodry of fliestamdinsedimasieht. ohketmativiehi, a second bolkss drive

fluid reservojr,in fluid co nicatian with th u
mechagisa}Bay Proxidegheibalts fdvaR AT #&%@E{f‘:&smlﬁe IncitheB s, the bolus
drive HEGEhRRUN Sy indludBh RAcheP hnPAFIINS pisRhicBEpIEd foSthe Bfichet €& P0fhp

medi canent’s froman fluid delivery device includes
chambgedf the fiuigdediveiyrdsvich zesasboctstd wish yhedirst fhud féserypir and the bolus

.._medi canent ,..and, del jvering a.second basal .del.i. of
pisongeos SRR Rt BRI e of g o e et ey e
chami@ppr oxi mtely equal to the second basal delivery.

Alternatively, the first basal delivery may be (?reat er, .

t han tAecosdiedfrianethes pspeed afvleg present digelpsuse.jaragthod of administering

: . e . R 4 .
st RS TR SO G0 R 6 ha
delivesesfahé firse thediaameait, amlydediveridgar deyondigdsaidieliaaty wéthengednde
.first _basal drive nmechanjsm Alternatively, deliveri n&g .
medicaipents 486 st et delivent mak e mrEpimateltTavat iorfhe spoquthase delivery.
: : i : |

vl A e JEE DALY Al BFLLOR i e

del i velllustgatively, daltveting the fustimedicament mah énchidesttuating a first basal

. medi canent, and deljvering a,second bolu el ivery of.
drive oS BRGY ot ina s SecomE B TEEH e ST e ring the frs
basal drf\@ SEMENiSH. :iéhﬁrrl%ﬁ@él?,d(ielll%ﬁ&?g lekdovhd M}edﬁhﬁl@ﬁtﬁﬁ‘%}j ¥6lu¥e actuating
e

the first bolus delivery may be greater than t
a secop@basabidrive] aechdeisinvdeffrent| frdny dterfirst basdl rivelgiechanisnhg t he

first bolus.delivery may.include. actuati fir

bol us o1 Wgthﬂi 3 ﬁ“ﬂ‘i‘}%r g}rg: gl d& éleﬁ‘\’/eélﬁligﬁgf%?%bé) T‘%e‘%g Hécfy%g fhlf sﬁrst
mediclBéiit \eRd YelMRYing AGtdon@ bakik dalivergof the sédohs incdidhmsntd ik irst bolus

mechani sm Alternatively, delivering the second bol us

deliveryansy/be e sepe pnide serond belyadelivgra Alenaivebo fhestirgthals delivery
LS. ' f he first bolus drive

may b?r%%ﬁ%ﬁ $m ﬁé&%&ﬁ | Elglgs egwé ill another aspect of the

pr esenllustr8ivelys deleriagthic st bohishisvery naginelndst aetuating a first

first and secqond . nedi canents, fr osg(*iﬂ fluid deliver

bolus dri reechppist e dleliyering dhecsergpd-Ratvedrliverypay igclige fglpting the first

bolus MW Asthhfistl %l@n{a%%?l:y}/@élirveﬁ &e@eéo'nﬁ%&lu@ H@Pv&)g‘ﬂﬁ?ﬁ{clﬂ(ﬁ
exert a force on a rst nmovable barrier, (i1) forcing

actuating drsecdnid botusiriste fireolmani sne dififedima floincthé Kivst Holue dBvemie¢chanism.

I nt n . .
© aAgc%%(ﬂng to still another aspect of the present disclosure, another method of

administering first and second medicaments from a fluid delivery device includes (i) forcing
hydraulic fluid from a hydraulic fluid reservoir into a first pump chamber to exert a force on a
first movable barrier, (ii) forcing hydraulic fluid from the hydraulic fluid reservoir into a second

pump chamber to exert a force on a second movable barrier, (iii) exerting a force on a first
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punp chanber to exert a force on a second novabl e
barrier, (iii) exerting a force on a firstpiston to
wexpeli1:s9 | east a portion of the first medi canRet/US2007/065363

through an aperture of the.gi.rst fluid reservoir, and
(iv) exerting a force on a second piston to expel at

piston k@éﬁh 2 18R1 4 P&‘ﬁoﬂﬁf&ﬁ%ﬁ%&%ﬁﬁﬂﬂhﬁ&fgﬁ_ ah ap&HRe 8hthafirst fluid
aperture of the second fluid reservoir. _

reservéit,lang (ivhexerengs forer @i mgpcombpibipn taennietatilpast pertionpf he second

. hydraulic fluid reservoir i ncl ude applying a
medicalrt op el FAREEULT O} T8 SROYS T FEPR@ T hy dr il i o f | ui d
r eser ViflhstrativliyCioR@ng e hydenRe i ffdn e Hydelit feid reservoir may

. hydraulic fluid reservoir may further include forcing
includergpilpins a spiingifotcette erpistorewithiarthahydzalic fJuid resgmpiyoFpreing the

throu a.fl [ estdtj. [ ] ' . . .
s R0 BB P U ¢l e o
from tREBEIalRdlieFestmoimthtolith 1186 réstricied and ety tlee fivistnd second pump

variety of drugs, pharmaceutical agents, and
chambg#sdi cament's, and ot her conponents useful for treating

di sea [ . . ' . .

Ser e B8 RERA0 ARl e BTRALLATI Yl S it
varietycaffrighy pletmaceutida pigerts, tand inredicachentsy andéthes comgonents useful for

. medi canents in the correspondi ng, reservoirs..In.on .
treating djsgeses a‘%‘i@“‘iﬁ‘ﬁ%ﬁ%‘éﬁeﬁ‘t%’& eﬁ@a&&.ﬁ%& STl iges d65pgyhorein
includ8 bARELESH AR & addhBP8) in6lueOPHLseicitd mdditanieAis i@ the corresponding

aspect, the pre-selected nedicanents are used to treat =
reservdies: tTe ohebspeetf thetprosdeciertnedicamensy ard usasdte dtsatiahstqs and/gr diabetic

. W t h. pat hogeni c gel | lations. t 1 .
coni PO GPBR S ot RIS L Ay B ARG ntcions
and/orGtIfR ARe e aE06hRE RdthWattd gékﬁbl E€ll pepusdtiohs. elh slythbtuptitohe pre-

including but not limted to diseases that are,

selectadrmeegicaments dre hseddp Haatiiseased ptsoCigishyaimearatRasmitighdysfgtion,
. as .d . [ j '
nctod ORI B B0 SenREoAFHRARDLE L Sppdlits
functiod dsldobaaeagafmpa aedibr dopamindwmtdgohise ng descri pti on

and the attached draw ngs. BRI EF DES IPﬂ%%H OF THE

DRAWY N abre et efherdgates ef thspresrmtfisciqstis 4 Bpeqras ghngrent from
thefoﬁogﬁielgg%s?iggﬁs HMhDSedch @ E8Wire8 Whi ch: FIGS. |-5b are

S ow ng dual -cartridge drug delivery

devi ces of the present_ di sclosure which provide a
BREFbQEﬁCRa%TmWﬁiEP&%Wﬁﬂ%gt and second medi canents

Cecondi st shrapint ey e ihe Aeberpariohl fBRge in which

addi tipegl 19hHUge SRbYEEhSRMgREI-QrtridBe dRIgRRRMry devices of the
di scl osure which provide a basal delivery of the first

presentréigclosure whichpirgvidea basabddlivsryclbiothefingt asid seeandinedi¢aments and

., second di cament s. | -9 ar.e schenptics further
which GR R PO R A G LAt e TSR o e
pr esentiqy. 8¢ 28 setemahitchoRimpvdddRioaalnBegeltlely daiogs of the present
the first and second nedi canents while providin

. : : . \ g a...

disclogyet which@rowids a/basl dphiverytof ghesfirsionedipasennt apkyrand gbelys delivery of
0-11 are._ s ics showi ng further drug delivery

ﬂwfh%é@%gggnggwﬁﬂ§g%?336nt di scl osure which provide a

basal FElelS. $8rate sdhehrfatics furthér shodingeddnidnaetiig detivetysdevices of the
whi |l e providing . . : :
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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no bolus delivery for either of the first or second

nmedi canents; FIGS. 12-13 are schematics show ng
w@eaairnisesal drug delivery devices of the presePCT/US2007/065363

di scl osure which provide a_lgal us delivery of the first

and second nedi canments whil e providing no basa

del i vefsd, 90- 1@'a§5‘§:ﬁerﬁ§tlcts@ﬁo¢dnrg%rt&"r d ﬁde devices of the present
medi canents; FIG 14 is a schematic of anot er dru

disclostt ivhishypreladd @basek defiveryysf dasclinst afidsesand umasticamests whilt providing

es.a bo |ver of o t first nmedi canent
no bdﬁﬁgéig’eﬁ'a@ﬁfnlab% f@lg? Stoof f}n}eﬁlecxréjg@g’nd nedi canent ;
FIG 1pIG3Ss12-18 (ém&rhﬁtldéfsh@sﬂmghﬂdmdﬁal gncgeidhvaly;dedms efithe
of the present disclosure which provides a

presergy é1sc1@sme vibich rsexsle @ boIup 6cliisseekibp firsh aacbiepandmcdipapents while
C t 7 an
e R S
res peCFIIGl a4 b@@ﬁﬂheﬁqhﬂm of aneger smigrdslivery G,‘ewdéoﬁ the present disclosure
schemati c_of another drug_delivery device of .the
whlchrﬁmg@ﬁta hetuscdebay of enlthesist Bodin %W%%%%%%L&}\ﬂwew ¢joaly the
oviding a single alternative basal drive
Secondléleﬁlg%flg{% and bal | oon-1i ke basal fluid reservoir for
provi dFiGY 18 ivashbmatidd ofamothenfirugalehvery detiee 6fi the presgnd disclosure

i 3558 TR B it NPl S B RIS S OB e

medichiRedtd SndGViI a0 Whkal drivel frechdnideoBpled Betht Y&pactive Bhsnfluid
associated with each of the first and second

reservmmlnlbcarrents of FIG 1 is substituted with a flexible
(r:nénf IegEIr tltgaL & %('Thelglﬁ C g’tcagl%{ﬁ%{‘ hrgllg 11‘2e§88§\%eeo the Present disclosure

presen re rnclud

similaf fo'thé d@nék hoeana FIRadl £d phanding adﬁ-’dglev‘ﬂtiamaavmasaf drlve mechanism
different lengths to dellver the first and secao

and batleen-tikerbasebiluig reseryiotrriar RRYiIdingrRasalfie vy 9& pt %ﬂ?‘hﬁ‘ﬁt and

t; and FIG 19 is a schematic of a generally
Secon&%%dlﬁapengg needle for fluid comunication with the

r eser VEIQ. 10fis £schbmatiic dfmmofhier dtugalelivese devick ofdte pasent tisclosure

DETAI LED DESCRI.PT DRAWNGS Looking fi I
similapfocthe dgvicshoygn IS v gty BstB FpEry i Gigh offhe firs
and seé%xﬁi g%r m #O(rf 01 ieR8stted it aoﬂ&‘{ﬂlg gmbeach of

i very devices 10, 0, 210, 3i0 410,
and 450Q. 48 ¢apsibemaad ofcbemedbrqon@glaatﬁqrr(ﬁtthmsfmad@dps@@
oth a su ste state o e
incudfge o Sa P aprelheairiety B Bie S PERBU DSy AR & me i

and sebdddSthedTBMh &R R Aldi #tehtSubi@Mcd s @ep&h@ftmnttﬁdp'ﬁti@ﬁﬂ aadile
or bolus delivery or infusion. Further, each of the

drug dBliG. }8isa shhemetisofimgenerally “Yishapali meediq for fyidicopypunication

is able t ery of a second
with ﬂ?FefS?eé%% ‘f %?%‘g%r%% 89?%\%}03& %#tyt he second

nedi canent 22. The neans by whi ch each device delivers
DETAﬂhEDfDEwREﬂéOg&%ﬁHB@@A@@?@ﬁ s is discussed bel ow.

It should beaprematedthat the fluid delivery

devi cekodkinghisshiedIGSr kb, waieps fluid or drug delivery dev1ces 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 term 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
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i nclude an outer or exterior housing (not shown). The
structures shown in FIGS. 1-17, therefore, are
w@esensioBy contained within such a housing. PCT/US2007/065363

Illustratively, the housing7may include various
buttons or actuators engagable by a user or patient

and a B@lhs?ﬁblﬁ/@ly HhEscb BRI RaGadmein a2 b Thél feblid BiewhEl BaRi &0Re delivers
descri bed herein. Further, as is discussed in greater

the firsteind is¢cobé medicamprats ﬂﬁe@@n%@dmlovm of each fluid

del i ve ce s

pot we ol S0 PEGRITITARY (s Peatiia din Gy efieBR R persip gect
includelf beRy of dxerf hblistig/(nof sHoh). nEEéiétﬁlcttﬁreseéhbﬁﬁ fin BIGS. al-ﬁk‘,d

within the outer housing and/or, within an_ externa

therefgyas are gensrallyrontsined Wil sichd hoypiae allBsesigla 816. h?&ﬁléa may include
Vanou% gﬁtful)r%lﬁrr %&ﬁﬂ elng éfg% b%/eclgs%ﬂ% 151%5&1%?% %\cgf&é shﬂﬁld bolus

drive m&ﬂlaﬁ@mts idegeribéd hdreinn®arthe, asSis disclidsed 1th gremmﬂ&tau:latelmn the needles
reservoir ¢ontainin ne of t he flr?)t and

32, 34%@%&%6%%%@ owp jn Sewsmevable Pesrent frglem-
e S S T s i
the oufeo hommgmidmr withinat exaernaldiugton pfitherosted heusing, ewhé segané activated

for. gepe neous |nse |on f the .
configpifipfl- PebEserind epaiedrnet Srniipart el ot 17 Bhe el i
lowerédes%&’i Rt bde i SRhOASIIRITE in ﬂﬁhd%bﬁﬁ{uﬂ&ﬁ&& witHR\-edeRwir

of the needle fromthe un-activated position to the

containig onapEde m iand sasond miedigaments RP.y22inehg| seeaid pastion qf|theeeedle is

posi B BB IR T BB R ST g

for ex@gslontnsnraiely, tHeheadied @nﬁgﬁ&dtfblegeﬂaﬂallﬁ‘ @ﬁmulﬂa@akls Ngeniow into
to FIG 1, the drug delivery device 10 i ncl udes._ a

one offthe Byidapsgryoits éerthefpPRsr aesaripied g caoh mservarsaddherdficny In

other &&%@,rﬁf&; 8‘1 ?{ of tRE fn%édgegﬁorﬁ e S aiNGRd pbiforffoYfe HalvaNE 'p¥sition
devirde 10" (a% e as ot her drug Plvery evi ces

will g&iﬁﬂaﬁl@rlshﬁdtahmlypladmye fiest emhefi tHe nexdleaintbuthlid canmunntgmon with the

i.ce. Illustrativel the fir dIC nment 20
ass&%is@ﬁﬂas%mm% Pligng lweéscq:@se@a%? Gt theptient

secon %Mmﬁtﬂéz 1) e BRIYRLVEY d\%ﬁc@ 1) 1rfchﬁe§§ &2 drug reservoir
reservoir . first’ septum or §topper is received
or cartridggpt2 endm seaoml drng résarveir og kanttidge 16 Asrs@cli,uth@lrug delivery device 10
VoI, r such t.hat. a portion.of the fi. st.onp.
(s wel R G Pya TS oG s et F G oI TpoREvioge
device! QR@SMAVELY, kRe filshMellichmbnt0aPB&Itaiddl WilkinUBeBrsBrebélbi®W2 while the
chanber 26 in fluid communication with the first

second medieyoent 22 3s copfanadawithin the sseendiigsestaiplferA figstisgptum or stopper 24
1s recelveﬁ Ffﬁ égrg w1tﬂ1nq§é Inn%fl hg.{'n%ﬁlt {kﬁh‘% R ¥es8R8ﬂti§ *1&{ tﬁa&g)onlon of the

reservolr portron o econd

first stslblﬁjii R& proddpy Bbdmagesxifnabend Zﬁeofﬂh@ﬁtsnﬁbereﬂld 125Thé fitshetopper 24

second reservoir. 14. The second stopper 28 sim]arly.
mCludPSr\%thH’é‘éc}taﬁ@eh%@ n%ué FRIFBRICEIEoN ith i (S eReRioH lzzaté iflarly, a

secon#‘ét&lg)& be; 31? @i th% ?nel‘ gllla!x‘rﬁ;eF gt ﬂh)é §edh nd} @rvmr 14 such

econ toppers may each from
that a partibe of thh sedoad mopj)‘erl‘ZSthIMrlBiem fremathe proxsnaliesd I25) sﬂﬁe second

SRR i S S SRR OBB G a6

commﬁ‘lﬁgatﬁ)%%ﬂfjthe 863h& PesBRoird4. Hfusttrzhﬁvegf 3 el a!nH %dfmd §t6'pﬁ&s 24,28

0 each include a first end a second )
may eﬂné)efmarcbtfrcmmmbbar df isedtiin th@@dcbr@ &2his chliosurp,elmeverd for the first

and sekahaPbe R pdoeh B siadsoRom PUGL STRRE MY T 45000 C e

hol | ow chanber
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26 of each stopper 24, 28. The second end 38 of each
needl e 32, 34 is provided for subcutaneous insertion

WO paoa/1gs0pat i ent in order to deliver the first BEmMUS2007/065363
second nedi canents 20, 22 t@-the patient.
[l'lustratively, the first and second needles 32, 34

are shpy ah@sédehd Adfes 33; SMeMBe dtid@Blivdirteec 10 iRRMRude a first
32, 34 includes an uptake arm 40 and a delivery arm 42

end 36utmidetsearns! apdridr Alhe irgsand B6 ef cach needin 32 13ds respigiedythrough an outer

wall ogﬁlﬁgesgg&fc’vﬁilar t gaé ts%cgpcrll g%ﬁé‘lﬁg gérl :n ifafJ Bcgfgko?%%qglftﬁﬁ Iﬂjlﬁ\:lﬁ)rl}\[)w chamber
26 of &CEHopped24, B Tife RoGHAEnAIBDeachteailcde, M Genariddd fisr
conti nuous J-shaped passageway to allow t he respectlve

subcutppeoys insarion dte BPatien i aidehiogleliver thofirshand sggend medisAmangs 20, 22

o e bl BAARS01 8060 AR o 9 BRBRSEEREREN e
such tHeQ cae‘hﬂle@ﬁle sacty mekdésandptakddrhadendiafdtbventrm 2 ghivh. are
is wthin the scope of this disclosur

generglly gridel weadh orad Hrpnnsse st Ronagsing Sie upfkgand delvery arms

40, 42‘(@&‘}%&] gEg  gngt Jf%ac4 fecliR Bl 32isMabil1fted Jfbepréﬁ%’ﬁ generally
I's disclostre to include other needl e designs

continwdnesr Jeshapesl ;wm:hgewﬁ/ay tmeallpwethb espertiyo Sirdt pnhsagond madicamends 20, 22 to

vt BB R S et e eheh 2 Pl 5250

needl eal sho¥dl ig HIG. PehSBRUANEEESN nkdiies, ad hla{?é different lengths.
atient. Further, it is within the scgge of this

It is withindhossapeof tis disslagues, bewiereritp inpdudsneertics 32 34 haying arms 40, 42,

44 of Ydagj\:{'léé g% I ange g@% AL ?s?asgmgtﬂ’fi& il% scgfeh&r tﬂfgltdﬁggﬁ){sﬁre ﬁo include other

needle&ié@ﬂ@é #her@ ohbl BEdo e néedieis pbsitismid, orablead bepesrltimd mwithin the
and/or a microneedl e or m croneedl e ar

hollovghaiRtRERD plonsrd th steppees 34w A% ARd Yhgre ke Qfbggnd ipt preaeedlpis able to
l. t

e S50l g AP T L o

includebthehinfingorndeticea fre e Bveihg tRZmeditihente2@; 122 cﬂ'mmﬂmr regpective

expel |L.ed. One . of grdinary skill in the
reservgiioi e i WePHHTH eI, B4, e RFEHR SHob Coigeanmil set,
and/orgiergicﬁﬁﬁ@(me or hﬁ@r@n&dfé%ﬁﬁy aftschedl BY BA¢ ¥p mbRGuRERSAN be used in place
Isclosure 1s not limted to the types of infusiion or
of the neqd@stazom dévtheesachodthe thed edservoire bkildgnaygacinde an #iegture

oo B30/ SH 5P P BERsR Ps BfSRfary s

in the Iulﬂ Q/llﬁ bpySrbeifle dhat AABP Hevdbestayt BrtusB@td @nlvey ﬂih@lcﬁmérﬁﬁ 1nto a body.
basal drive nmechanism 46 includes a coil_ spring. 4

Accordiagly e present disedasireds neidimpiteshte thesfypesafanfsion pr wqcven devices
n 50 is positioned in the inner chanber of a
ﬁmw4¥é%ﬁ?fluid reservoir 52. The basal drive piston 50 is
movabl Eodl@dgadgaﬁﬁotRDGt heheddup ﬁemery Hevitéd 10 ﬂc]luel&er fnet basal drive
chanber 54 is in fluid conmunicatio

52. A
mechaisin Hahich prIdEs nbeel deiversol e ﬁesﬁﬁ gredicapsh R%Paﬁem The
first b&@ﬁm%%m%mhé%\élﬁ&?tafcbﬁ% m o@st ?]emgd%&? bad] &3ve5%8bh 80. The

enerally constant force asal drive piston
basal cﬁﬁ/etpmstm;S(erstpomlesexijneh@mnd:Malhu}adraful Hasal ffluid wseaivoih 621 The basal

t.he sal chanb r|ve or deliv
arive pigop 0 B NRFoHENT ey vty Pk Ge BRI eSuS 14 h it ipfer 541
in fluidl BEmARRAGHWHIR Ble vafal tﬂlﬂﬁi S e8I 92 fhr&t?gh%nﬁé&ﬂ'v@?@s%a@eﬁvay or

a partition or novable barrier between the firs

flow remuhtclaﬁﬁe rEhe2pring A3 axarsd generhlinconstant fores ondie ﬁyg basal drive piston 50
to assert pI'CSS\l/lIQCI orn t?iezz h%}(ajuﬁchf?ulg ¥&11t i} tlhe %asa& Huf(ji chamber 52.
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contai ned within the punp chanber 56. Illustratively,
the hydraulic fluid contained within the punp chanber
wodo0antsoshe basal fluid reservoir 52 is an oi | PETIU82007/065363

shown), or particularly a splLicone oil, for exanple.
However, these chanbers may be filled with other
non- c {TRf &S5 [ v A&AQS B is positioned within
di scl cfggg I n rﬁeg‘f&ggisgﬁlt%zopﬂgﬁ Jclzrg?:dgln e?’)ab%i cati orr;.US

the inn20dBhber 464 &setvhi 1diand bperates ad parhitierhor o vabledipyrier between the

i ncorporated by.reference herein. |n.operati -
st P S AT R RSV BTALA i
contairtid Wit SERRARPThEMALEXSY. tlasthtidsly e hit@allasflid dontiided within the
pi ston 50 therebyﬂexertlng a force on the hydraulic

pump ¢Hagiber §¢ atte the basal Baidaservolri 2 is a8 e (et shaypn)aproparti@lshypsilicone

. chanber .54. Such an incre ' ' u L LR :
o, o R A L SESRE Buld o PR o
well such @s fogbdis€18sed\h ENe Patdht Applicatibe Ptiblidation U 20060119618, the

) Such nmovenent of the piston 50 causes a quantity of
disclosurgeoffwhieh isfhetrby anpororated By taferangedisTsidser voir 12 to be

force . '
pat | o oPLASS ANGTGEH, B SER T8 HAYERCHAnRn 46 oty
expands3o ek@tabiaedn ite tgsa driee pEenddiol thevehhéexertigs:, foRztaarthe hydraulic

.. Application Publicatjon . US 2005/01,19618. .The dr.ag .
fluid wiidin the Pgsay ﬂva_déssewn‘f %L?r sidbe PYEP GBS D4 iy A A Auid
pressu%rh\*éi‘(}ﬁn e ?Eﬁ{é}n‘ﬁ@r ﬂ"l'u%@s 1RE QUIIASPpiBtoR 3Bab tHeidhY Bk WidWed in the

second rnedi canent 22 to the patient. The second
orientatias af FI(.i 1).e Snechavdnsamt 60the pistaneS (seanses agiuentityiofihiedirstt o

. the first.basal driv chani 46 i ke
e 2B e 5 B ORE Dt A5 o v o
patientC OHRQPEMtiSn of Rich @ %A iftve nbEhaBRANIB diso@sad indreater detail within U.S.
mechani sm 60 i ncludes the coil spring 48 secured to

Patent tApplipation|Pulili¢ayien pos USr?086/011%d 8basal fluid reservoir
52 of t.he.secqond b I ds in flui . hanism 60
conmmun }?aqr?%fswgwg{yh&t%ﬂcg %ﬁf&n%ﬁégﬁllgg%dg E agé&ltn ﬁ P (%aé ﬁn}lwélec anism
which SERIVIERS hib¥él pelssageivay saond hedicamsitr22ab die fafient. The second basal

) imlarly, the fluid reservoir_52, pu reservoir, _54,
drive rgemhamprg\ﬁ%rl% g%tggﬂ 4o- is such,

_ Hersrme 87 onemiag dreairstbagph dilve e
like ref;EI? :cg ﬁ[ﬁﬂ@ltallslal{a@? fanNisEd td ®otiikl c8MpShdntsS Wb e}@a?n%e, the second

one o or exanpl e. Furtﬁer, the second basal
basal difivievgechadé 60 smohGles draoitspsng sesared tathedasa dnive pastop 50. The

basal ShR VB OP AR ECS BT SORE 1 1 TLHO e BHGREBab ige pump
chambéfs4 fMEQHEInd KRnBaRe lpﬁsslﬁgev@dy%riﬂameﬁﬁ@t@& 56&NSimiRsly, the fluid

di scussed above, the fluid delivery device 10 inc|udes
reserveinG2, paprrascevdinshland flowaesrietmtft asseciged wih thesepenslngdicament

al..deli.very of each of .t he first :
o cof FRUIRLILIoN 585 RS0 1 TS ble FoRi, B3R e e
mechaBRi6T SPerdi@yth® SankCasi of 3ingithriIito shelfirer baksal deivt wiicRarlisyh A6 af force
the first and second drive nechani sns 46, 60 at

n :
the seqondrmedopmenfiA2sfsom sathin the secqnd irseryey Ifdhroggh ﬁ@é’&“ﬁ% 54 andinto a
atieni ndependent|ly actuate each of the drive nechani sns 46,
p %0 as well. Tllustrativel y, suchbutton(s) or
act uat 8¢ disqussayabbee, ltiecthiié deliverpdevidet Hi inclnfies tootseparate basal
housi ng

not shown) of the fluid delivery devjce 10 t
drive rpechamismg g@eﬁ_ﬁ) teyr%ifl‘%fsae‘?%élréeb%{w £ach f & ﬁ&j? o4 SFFO‘%* edicaments
20, 22.'; ?lgovlly%%tiogl, £ 5Bl BuRGh YSactidiotSnATRERAV B B¢ a LiSer ¥S §chudtOboth of the

first and second drive mechanisms 46, 60 at one time. Of course, separate actuators may be

used to independently actuate each of the drive mechanisms 46, 60 as well. Tllustratively, such
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bol us delivery of each of the first and second
medi canents 20, 22. The bolus drive nechani sm 62

WO p@adt®3? a ratchet 64 having a toothed rack 6BCHOS087/065363
pawl 68 engaged with the teepoh of the toothed rack 66.
The toothed rack 66 is coupled to a dual -head piston

buttorf§S2 Abtudtor(§) hmaEbdBeared bh bSwitRindhSQa& HbusinEnof Show) of the fluid
spaced-apart from each other by a transverse arm 76

dellVe@b@ﬁW“é‘det@ bs@@%vafw(éowwssr oranﬁglegtecond arns 72, 74.

I 1 ust f 84 stM gnlf nglﬁg 51’1 QJ a 6A ﬁpe%tto%rowdea
S COUp?% ?O tﬁ ?r a’nsve@se arm & 1%

bolus ﬁelmeqnoﬂe&ch of the fipdt and s@opdolRdRimtdte 2@ i2XstTha fbdlus deioa thechanism
of .the dual - head piston assenb

, 70. Each
62 incljdes éatfhes % havinga fogthsdanels rrad amaph of engngedhvisbits tocth of the
tootheggé’d% ’@{eltg(gs}ﬁe f:l\é/lg(f)f/s' ({og fgcri 38% lrillgal ggé ﬁ\ﬁ%}{ assgﬁl%[)y R fnSluding
first awdsaoound aratsi78n74\stabed- et frore spehodtherd yautransodnsendoar % dodpled to

vt P S s 8BRS e b 90 B o

coupldd 9tk ARV SA5th ‘h@lA'Eolfus the piRRA78q4 Eou%fed' t§ & hidT®he first and
respective punp chanber to nove the respective

secondiaimsei?, B4 of iha dB8-hehd pistop asmljn @0.bBaaheofdfed plstengﬂ ®fs positioned
... bot.h t.he .first and second di
withiny KR Bietipt shairb 4 oEOh o5 S BRR G B APRLEsuips 0y sirePpliSetivery
reservbi@d 8Gard it HaidWombiiini A ofNthRReiERRIcEFe hinp Baniteed fed
rack 66 such that when _a user depresses the bol us

act uat Bropsiatient forasapplinst tadlee foalid &Eki6§ aduansacidg dyal-head piston
assemglére/l?gﬁ gc?rE%hFI?qiho% g&cﬂrﬁ%ﬁls ﬂ%cﬁ Ieeé&'%llr \éﬁ r}{o t}ﬁel‘fg%gé'tn%%uﬂ’ﬁp chamber

54 to thowd thehspeaive ﬂﬂVeIﬁ;ﬁﬁtbﬁSS el&réﬂye:absahgjbolac dslpvenyr ofthott the first and
pawl 68 i s advanced a determ ned di st ance and

Secon4 BPUEENEIR20, Ga TR AT oE o 5 AFro8d (PG G3gveoits 12, 14. A bolus
actuat® tRESh ‘ﬁ{ b@%g a}ﬂé@foatﬂg Fooﬁ%d\ﬁ‘@:# 66 S0tk ﬁla’f’% & Qﬂser depresses the bolus

arrang e secondar ani sm nay e used
actuatcnrdiulttantthe twt}pd\lwck% 18 edl\ancedea pre- deteanhxedﬂtsﬁaﬁce aAk;erﬁﬁtl\tedJy such

R T T A e T
actuaté Hu'&@ﬁ thé@pSv1 d8e am%ec@gpr@aetéﬁﬁné@dlﬁﬂl% A8d fRc&MROtodthed rack 66

the toothed rack 66 from noving backward after having
to advrnge rﬁhemamrm‘wtermmed ldéstance pewplwWidigsuoh an prmangementes s@gndary

t he. .t oot
mechaflsFARYY B b2 14 Bty R csdlabb B R Ry W R R e
positiohlsQeh thaethb pawl 64 inby Be ﬁdi&ﬁéeingﬁﬁl t6 Ardvideanbtier PoloPdelivery. In
chanbers 54, for exa&P descri bed above, the

either ¢asg; the Byl GBeafyhasaiehe %mevq%ﬂ theltoothedwackehonfiomm aaving kackward
aner FRERUA Sk, ARORERRINS G ALLELEIL AE RO Sk o

from n¥igy eackwandi die do a0y idedensed rﬂlmhpﬂ%smm:ban@dﬂﬂm @ mazihgt feom the
I ent mever it i | t hi_n he sC pe of this
basalt&égqsgtgag% 4 o the pume cga‘gt’ §Pd ?or del i vering
each ofg (ﬁé@@nﬂédraﬁevea% & ﬁglgvegf V‘f h@lu&(% 8_1\)/\/21%{9 Buid
eat er bel

enbodi nents are di Scussed eta
reservdirsoli?, i) comsaining t#b Giffe@ent atne‘dllqarmtntSQIO; YkthgredeVillogrativelyj sparate

lar to the fluyid de ce. 10 descri
neadief 4834 ol Seide to Q4R e B ERAL: 72 ot BT h eV et i
within ‘ﬂ?eeéé'oﬁ@oﬂﬁfs%s%ldsﬁ%&@ Rl assﬁﬂ%'lé ﬁeredIéQUpMﬁQﬁl%g cabR®f the first and
dellverg device 110 includes a first bol us
i

secondgnech@ﬂmemse%a Sudramebodimentharg discussed ogreafer detak heddw.

éISgt o km%lnow B Iﬁéo? 2th8a IdeS:li\;e?yr Rfice! ﬂ%r%s gnrh ilar % tHE fluid delivery

device 10 described above. As such, the same reference numerals have been used to denote the
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78. Specifically, the first bolus piston 178 has a
dianmeter DI that is greater than the dianeter D2 of
wo b@7aemend bol us piston 78. As such, the bol uBCPIUS100TI065363
178 has a greater surface afea than the second bol us
pi ston 78. The disparity in size between the first and
same %‘es;frﬁ d,lgfﬂ WRerd. Sf R uid BelivABaRAQAUOSScIAd Al fr& M piston 178
us very (e.g. quantity or anount of nedi cament
positidred ngthited fivsé beldy rasérvelad B0.0Th¢ bdus piston 128 & lexgenihan the bolus piston

7o ST SRSk B b S

D2 of 'i’ﬁévs%&ﬁfdltboﬂfs pidi6n P8.SAOBRch/ Be bdil8 tpﬁsﬁﬁf P8efas b @redted Blrfe afea than
ferent amount of fl uid fromthe respective bol us

the secrcméé)phmprssorsﬁi Tigalispariticin stz betyesed ihelat aidseenmddglus PlstOHS 78,
SOC a the fir
5 B30 5 A R Dbl 5 g PR g atver
of each 8f 2 dirétQeld estohll eneficainerits 36, 22sia@edpaheto ndvemeiteof the dual head
reservoir 12 relative to the pressure associated with
pistontapembds@-voi r 14. This in turn causes a |arger bol us
del i vepy, r I I tes t
rel ative Oﬂ%fr vH%&s fg%) %éc%gﬁi@wg%&qﬁé &S{gg%ﬂ% 17‘8%5&@ e8 o
displacedliiffareanimaiht of feideffam ¢he mspebmmbsﬁrvmmm togtt on the

t he dual - head  pi.sto y 0 of . the bol rLye
driven-pigiem i §%§P@2te%“11'i?‘ g‘hgfzt%a é%@{ SoondisaTY 05t @Hg This gpuses a
greatef'gx@ks%%me %Ertd orPBe gﬁkdnvﬁré%%cﬁz@e& WEh RRUERMoit 1T8R1akRE to the

medi canent 22. In many instances, for exanple

pressuire asseojatbd with élﬁeeueadyvtar 14 Bieib invlrn eausésraslaresmbelns deivery of the first
moun

medictart Qe Rt SRR BF SENE e YRt afaRf fEiament 22.

Therefoks b8 tcrdrhéiAmedv@mead dAHS dddNBeddpibton @iseinbl?y ’lOlﬁ the bolus drive
medi canents delivered in a bolus deliver

be
mechapispi will Wuéft mereatgp prEguntiof thedfirg rtl?ﬂl‘%ﬁmqﬁl&‘% toosededivered tasthe
Qsur e v size of the bolus pistons of
patlen? h}e Se%onge ?d\ller f %I%%l ces described herein in order
t 0 achingdgnyaintantes, foeskahpld) it mis) beqsreferabs uooiehear\aefest amount of a

the two nedi caments being delivered to a pati A%
first medicament yeteaisacpndpraouné ot 8 sqcand msgicapent HArang iz of the bolus

drive }g&tﬁﬁﬁh&?ﬁ?@ NRGYS t@%&ﬁ%ﬂh@ RV(Y‘%E&C&H&@ bt vdredgh i 'a‘ﬁ@fux delivery to
evice (e.d., drive plstons ow restrictors, c.)
be variedy Labther werdsait isexithim thersdepe dfohib dsalokyre tievary ére suieeof the bolus

piston;rigét%te gggﬂie éfeﬁlcesa g ; l;efdt gegltémgqarhgrﬁtg P%g&%sdgéi?eﬁ%olus
dehveﬁpﬁ{lb gLiRen iH3 tRb ‘iil?é’dﬁaﬁleﬁfs% %Qleﬁvéi'@@ior Sshtieat 1 0 bet ween

basal delivery rates of the first and second
nEdI C aAerst@scumdm ggatnbclﬁt@lbbm\@ thg size pbether comngepents associated

wits S GH ST EE B30 e BRI Rl kgl Yo varica
order @&aSdliyRRHUvERRY frst ﬂ;‘édi‘éh!tﬁbnt ak b WHfer@t: edte tea tivuresal medicansent.
been used to denote |ike conponents. The fluid

Againgastyi of dlrepe disnansionsmay pp eprfimsediniordes to proruee axfgsiped ratio between

the ba.‘srla‘g1 éd%?vgs{}? {%eé%?lt}?egﬁs Car 3%89&1(3 déﬁlkl)éé?heg{sl ve mechani sm 282.

secon dri ve nechani sns

280 2B&okiinpChdwel RSFI. B paroktet 164 dedivenygleaict 000 iseovidark Again the
6 and a pawl . 68 en%aged wi th the t%zth of the t
¢

fuid defey deicEalHSBBIS e Hhc HA s opa gbos AR REhajke reference
nume ﬂ%laﬁéelﬁdﬁ:%n%s% té 6&2 g%kg Q&H*)@rg:n 0188 ?luﬁf‘&jel@fery%gﬁe 210 includes a

oot rac positioned within an
first bolus drive mechanism 280 and a second bolus drive mechanism 282. Each of the first and
second bolus drive mechanisms 280, 282 includes a ratchet 64 having a toothed rack 66 and a

pawl 68 engaged with the teeth of the toothed rack 66. Each bolus drive mechanism 280, 282
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i nner chanber of the respective bolus fluid reservoirs
80. As such, the bolus delivery feature of each
wore@7assent 20, 22 is operated i ndependentl|y bRCT/US2007/065363
separate bolus drive nechani3ns 280, 282. In
operation, the bolus drive nechani sns 280, 282 nay,
furthet helvdbos pistoneT8aotplad fbriertie € Bstdnbdiled 1cls 6P atidpRitioned within an
advance_each of the toqothed racks 66 of the separate

inner ghambsr off the eespreéivg A Wpluiggseromrs 89n A suply the balws daligery feature of

!
cach b 022 APt P ¥l ) ol W AR s 250,
282. medi canment 20, 22. For exanple, actuation by a user of

the fiyst bolus drive nechanism 2 provi des a bol us

del i velyonsratigh the pojus flw%me aaS@éﬁgﬁt%éen% rheéefore be actuated
indep@AbMB} ﬂo%@pz@ﬁtelﬁrl’éﬁvﬁﬁ@ end, J%Qflé"l%oﬁ{eﬂ YRKEIE6 DAL géﬁagé%gbolus drive

provi‘des a delivery of on e secon
mechamsdis2$0e22 @ablingfa wutosmpwﬂh endabnlusssdedhlvblw@f wee hhthe smslicaments

20,223 B P B B 5 355 S,

actuatioR BlyRAfler kS 1ikBholas diviemSHARsfnl 2%0 pr I &%ﬁ'ar’lﬂ)hmié’htz&y of only the

FIG 4, the fluid delivery device IS provided
first mélcam@?tﬂod@lvle@émanm plsthe iSmeIl(ébOhl@ dltlmamdféllaw@r%ﬂdm‘fléw bolus
dehveljyoc%f o:hépthe %Qc%ng %h %ﬁt ﬁb c%%rvs%,qth%Als)ola ch ¥nisms 280, 282
re nce nunera ave een useé eno I'Ke

may a0 bpasteinttdby Ibﬂagfd adtudtod €hdt §BRSWn)OAEhiEICR aBlkQo bdvdnoélesh@f the
| e basal drive mechani sm 346 having the coil ed
“mﬂwéﬁF%ﬁég Q8 thespmefEngasal drive piston 50. A basal fluid

reserv I

e peciidinion © eIl bt Au SOV RHEES MsoholiBld THdclivery
devicet316 if sinslar E)rtﬂe ddnmryddedrlaag 10,6146y amli 216 deé&ribéd above. As such, like

Il1lustratjve a fir W restrict 356.1.S,. }
referenge ol poUBAYE LB (4 PTOfa G BB e el yepgdevice 310
1nclud5§"2['ﬁn§l@ BRREHriRAm ARSI 48 haVin grﬂhet Ofled | Spridg 4LSRNObdsal drive

. A'second flow restrictor 03|t|oned bet ween

plstontSHe Afhagaldlmemeervoir 3523 5An fhuifl ctdmenpuvq:moo tvathidmath 8% respective pump

C|ate h t eco nd r.eser
cnambE SRR ctef P Gt PSRy P8 eroimlg. 14 Mustratively, a
first {160 Sdstri AGETSCUPHIsitRHat BEtwlcb tHR IR fbsérvoiv3 52 aid the pBfpR&nber 54
It is wthin the scope of this disclosure, however, to

associgiedvith éheafirst resaregir 13.ud geepaiflpst spsteietpr 38 wmsx@pn\edt bpiween the
fluid rése%ur ?ta%ﬂ% gﬁgq{ungafcshgﬁfb%% éaépas ctﬁzgeci Pﬁh e s% Eger&oefpﬂqt

posi reamrtrom OWTES ric

Illustraﬁekypthatﬁasi floivt ﬂ&sthhfbr B56 Btpositidhaupstitand bf tke tseddnatﬂoweﬂesmctor

where.the two fI ow_ restrictors are in _paral] el
358. Tgavithin the sconepf Siindisclagradiovere: wdgwlrl% sigilap 8&%4%61:‘/ device

wherelflfthé ﬁ&v frJ: %t&rea%%f L%&K/ltﬁﬁé‘%gécﬂi?ﬁedﬂﬂ&nﬁ%&?m@gn&h@sue? from

irst second basal drive nechani sns ere
the ﬂowsresjnsor adocxélthclswﬁhmlgel frstmsdibarndernit vealtrecdtavniysvhede heoto flow

e fluid l i e 0 dr s the basal .
rostrit gr iy BArI Wispnch BT (15 S CRMa s Ao RS et darAdisp T g fow
restrictéPassdé1ated withled@ bAhe fst bilBscdbhd/BasEENR MM Hs by be altered as
deSlre(germt the coil spring 48 to advance the basal drive

i ston 50 mnll cause both of the driven pistons 58 to
gﬁ\a/ﬁgt s%h(#}vle lijﬁc’etc gntién\l/ %hé’ of t‘illgz %ulsd (%e?ivgliynd%lvllilzg '3?@ drives the
basal delivery for both the first and second medicaments 20, 22. Thus, actuation of the drive
mechanism 346 to permit the coil spring 48 to advance the basal drive piston 50 will cause both
of the driven pistons 58 to advance as well. Illustratively, the size (including diameter, or width,

and length) of each of the flow restrictors 356, 358, the pump chambers 54, the pistons 58, and
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and | ength) of each of the flow restrictors 356, 358,
the punp chanbers 54, the pistons 58, andthe drug
WO e®enysy s 12, 14 are shown to be general |y tPEI/Es2087/065363
As such, the rate of basal _g¢elivery of the first and
second nedi canents 20, 22 wl| generally be the sane
the dr%re%r%ﬁ@ﬁ 19NENEHm t# be g&f&gﬂlﬁef?@saﬁ%o reCdueh 8k faA8f basal
ing oné or nore nsions of one or nore
delivesyf oﬁthe fiest omceseeond madadam@maﬂh @nivall gssavaliyalvecitie vamdor similar.

eith er | canment 22 wi || d del
Howetfi, il Sl PTG Rt 0b) G ey PRUBPIeRS U of of€ oY more of
the afé@ﬂbﬁ‘tﬁﬁ%@ torBPorhtsBisddclaidd wints @ithed fletiié@h¥ntr2al 22 Wil providee fluid
second nedi canment 22 is delivered at a second basa

delivededdvicerwhictaiseaphble eﬁrc@hvertngdhﬁ firse nfeidlicemen 20zt a diestibesal gelivery

ol g BAET 5 L R by grrn som
the ﬁrgt%iﬁh dER VYR rdi® CIRRELS A ceniied) tiiHse gi ffeing Badal Qéhv@@pﬁf&s af provided

he present disclosure, a f1uid del i very device (not
w1tht]germmfa§mgie|t@,saltdgvpn@clpqn@ﬁn@i del i very device 310 of

FI G 4 ?1%% % Jm%'i}le\{ a%#%g é‘fq}?e eg‘égp ?ﬂs@logﬁg‘ 3l g | Hﬁlﬁ/g%'y device (not

nechan PEM provi Irver eac
showrt) BEnifdr t&the @t &Qﬁ@@dieﬂ&é |3¢a BEFII(S 4203y s’riﬁulaﬂ-pmehﬂle a sigtdhbasal

drive eahspiyg; for ProVidSH dﬁﬁvséﬁéeqhgaﬁ%df?%hgp Sh R B sepeisicaments 20,
22. HX%@ve? %‘cﬁ] g \tfn ({1 Yick Qﬁa? 1nclﬁiet AbdsaeNdd RseRoir in communication

ape pi ston (not shown) may be received
with avmtgﬂﬁ pummehambegma ap;mgbe fitvmiserictowiA tilend lof s gasdlyaBashaped
f the Y:-shape be received thi,n the
piston g o FENBRY B ez 0GR STH RGP RSP S Sulle g peced-apar
arm of Td YCAIBEY Sistdh ama%%e réseived GHlthih fR fRid ¥Beri¥Bie NI 4Sd¥ntaining the
operates to expel hydraulic fluid, such as silicone
respective meflsamenta@dPl 22 from t he basal f1 uid reserv0| r,

t hrough th w restrictor C 1

I 0U0, LIS, b ML RS orR h8 tRR BRO cone
oil, fof &a&H1d) ﬂfrohhthe Yash pRdeqingdin throatshs ﬂb{w&em&bﬂ Iand ito the pump

thereby expel the first and second nedi canents 20,

chamtfer tnact Rory gémwidroi thepY-shaped pistaz cThl%.fomemlbthaéf shaps fiston
cause 28 4709 Bphihe B S FREHRILIRATN, S g

12, 14mdal swchneiis delli:\tbri hatem, pl isitgbnbanadriveauéchgnismandyf adsosartuate bolus
size or dlfferen cro ectlona% urface are

detivereniaptyel 16 Figt and HoPREReHEEDFRS< WBIEr 1Pt HBFdRYing 4aliferent
size Old(ﬁkf%%ﬁ{ éfo?sn&cﬁ’or% Hrﬁl'é@ thea P&ﬁtﬁ% td8hé ¥idiller l?)ﬁ&\)’l‘@e% Hort \@ fferent basal

nmedi canents 20 [ustratively,
dellve@ezindwedlf]fentat/balw (B‘:il@ewl’a@mennhﬂ“@ medi¢amegnisdds 22 he

single anls milar.t at .
°1"8) ROl bR RRRER Ao oL Ot USRI st
bolus H}we hkérhisaled $800NE (R dhSAMBIRISS20 and 2 forlfRuEdRE bokus delivery of
luid delivery device, such as the fluid delivery

both tmeﬁnst@d@oorsihn@mcmnm 28, 2% aHowayerpeellpiddelivay daiee Kuch as the

i e 5, B R G TR gl

drive Sk¢HahR 346 s‘hbﬁ)ﬁ@n Bl®MwrandRefdrite balus Btivé mechannfs|280282 similar to
dellve&¥ devi ce 450, shown in FIG 5b, is simlar to
those shoavrfinfil@. Hel i very devi ce 410 shown in FIG 5a. For

exanpl ?urtﬁep,‘% Gy idgl?Vef';Qe\ﬁée'HSbﬁgﬂo}évni RFEISS iBsimitiAbShe fluid

delivery device 410 shown in FIG. 5a. For example, the device 450 similarly includes a single

basal drive mechanism 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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basal drive mechani sm 346 and provi des a basa
delivery of each of the first and second nedi canents
wQ@o7assoshi | e two separate bol us drive mechani BewUERB07/065363
282 provide a bolusdeliveryipf each of the first and
second nedi canents 20, 22. Illustratively, however,
: [ ; ial
delive (oL B P GBS JPrPRgieani P2, M GRRRENY HoRgyer o fow
restricts's 356, 462 Aluidly tonnke the basel fluid easeypir 332 with thé pghe changwer 54

restrictor 358 is. provide et ween 't basal . fl.ui d
associp G e TrsEeEnarai f e AL DR APt S8ae B e eflepp te basa
fluid x’e&%v&m%drtﬁéﬁrﬁép&ﬁmﬂ%r 54 heostudll withaWe s6kd 1664r06is 14. The dual
356, 357 allow additional hydraulic fluid (not shown

flow réstoetoist36 6 h¥d allow additionaldwvasiie flggtneishewni romibe pasalfluid

e GRARTRL R LB Db g EELBb 1

greatePp ek fife R3xasami tht edvarbitian tSB @sdotiatdd wiasthe Yigdt fesé@ofriarhan that
_that which is exerted on the drive piston 58 . -
whichds exsated pa thadrive pisien abasspriated withyig secqud ressryQir 14, This i tum
cayse sal ' =D
cnse LG B8 G50l HEubhaty o g et
deliveed reMeiven thebahl dedivery dffiee deasal meltibdanvet 92.00theh syssaasomaly be

di 22. Oh b i ded i I i )
v i o B e T 5 450 i

ffs kh ith either one of the punp chanbers 54.
N OAS g@é@usse above, each of the fluid delivery devices

10, 11As dRtGsed3d®yeshch ofthd fluBichiveryalovises ), pida18310, 410,

and 45rg ol Raide ot r el Ry A8 BBefiE gl p e 7§ gyegicamen 20
as welkB¢lbdih RBh4sS delplely Sidva Blud Bgiveg Tt s¥esHdaaedtdmen? 22 Tihis
function may be accogﬁl i shed through various

functiowmiy he e¢complishiedthrously ¥arqus combinatipns f ygaousdoatuies of these
. 110, | d nl €. A1 Ui -
w3 5 R 0 e P TS  o

separiEERANIrBRAEnRAshiems il sinflobulws dfive/mectpaisanitdenogirbdde abolus
provi de a bol us delivery of each of the

[ i.rst.and, .
deliveRiotandl nilp dsshend socond mpgicarmiis PP 2 eI Sg Bviegice 210 of
FIG. 258 18 othdr Rand? ’incgﬂders W&o QL AT BRAMrivetrdHIESmE ¥R two separate bolus

separ al' e basdl drive mechani sms ang two separate bol us
drive thethagisnBc MaaiflaivsdeliVery devise 10 ef Fie dyndedds oaly3#e besal delivery

1. SR 0L b el e LT, TR AT s
5b incgg\é!acsﬁ&lé’lgasgll defiveryandNchifR ahd ﬁ)gct'gé?aﬁte%dl@ ®l1iPé§dhechanisms.

ivery mechani simand two sec&g- e bolus delivery |
mechanAs meted Abovepthe dluihdaliveryt dearice |1 @f HKF.i2ilpsiraghs 4 size

. 110 0of FI 2dllustrates ,a si.ze.differe ]

it e b S5 (b B B o P R A cach o

the fir@S50GEnE desdhviolts @213 iaforddr@o piok e aatiffers@tong delivery of each of the
reservoirs 12, 13 in order to provide a different

first andsagendiwidigementy 20,3 aningthe siagle belys deyemeghapism 02. As was

.nedi canent.s .20, US| ' i ve . .
mens O SATERNE % U 5 314 BB fious i atvery
devicédi 108 DR, 21G, ) 0041 oremd y4 50 nfegrbecaripbimenttia tobravide axdavicsweherein the

fluid delijvery devices 10, 110, 210, 31Q, 410 45
basal grglorhelussleliverios of Hedust ang serogd medicamarty i%Qe%ﬁs 3&?%6’? %é?m each
basal and/or bolus deliveries of the first and second

medi canents 20, 22 are different from each other
Looking now to FIGS. 6 and 7, fluid delivery devices 510 and 610 are provided.

other.

The fluid delivery devices 510, 610 are similar in nature to the fluid delivery devices described

above in FIGS. 1-5b. As such, like reference numerals have been used to denote like
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Looking nowto FIGS. 6 and 7, fluid delivery devices

510 and 610 are provided. The fluid delivery devices
WGi®716089 are simlar in nature to the fluid deCT/Us2097/065363

devi ces descri bed above in-H®8 GS. |-5b. As such, like

ref erence nuneral s have been used to denote

compdriek@C PAROSRRE HuidERERer9ldetibe J10wind cdle biro\{/ﬁfe}i a @@Qédl g€l57eByLX only
and 610 ﬁr ovi des a basal delivery of only

one mpdieareenia Hestrafivelysthe st wﬂgﬁamm@% ilp QEhGWQIdéaWétﬁPr gigghe fluid
. h t -
dehveé};_(%??}cggél %\ﬁg%ho@r? ill—:l %@@ g nd d ‘JIC%IO\% b ?al 'dglg{)eérs (gf]et}{é §&dnd

medic@itnt\2er Hobfeveh & bskae deld cppolf &amthcaﬂentﬁmym Brprodddb| Tids
delivery of each medi canent 20, 22 is. provided. This
arranggenfpBhReensigialfer themes plcyasious eambipations ef Hrst gug seeend
f
oG} Uk 158 ekl | RO S5 SV GRS LR b
delivehudf eattemediaarhelt issdedized. vOf youdde, Bedluididdivenndentces 5§10, 610 may

instead o drlpureide B e hesRl G 8 PV gheriens Hengnt 22

del i veryor@e B8 o6 FiQCs SREARE dEﬁG‘é& ABREL 5 ﬁﬁmcm@&mn@%asal drive
first to FIG 6, the fluid delivery device 510

mechaiisol 4(dfos ponvelings b:hsakidelweryrré ctlhmmstsmﬁdn@amw 2@{ dbe Qindglelivery
deviee 1P gl el % Gt Br PO BRE g iy ery of cach

of the FRE Bia¥he Re4d hididafeits FoNER. arteciuis d@lwerw@dvyceaa‘l 0AENG Of includes
the first and the second medi caments 20, 22. The fluid

one baga|driye rrgﬁckmﬁn@ 46 Erprofding gbasal deleienvelthe Aest medispment 30e The

fluid dfqﬁ\%}? ﬁé\ﬁé@ : 010 fu n[l rg%aﬁqﬁ%'tﬂeﬁiﬁt %ﬁg@ : \\gegﬂrl%/c\ﬁgﬂ%ﬁn?%ggﬁ'g)mwdmg a

bolus deliveRyasf thenfidstagiedicdrient R0 mad theakdtmd dolug @rive alealinisin zgzofor
for providing a bolus deljvery of the first (glgdl ca

providing aiis dAIER b iF SHMITIeAiF e e QhPaHTe? e RgERSiontS) of many
ofihe BN RAL BRhYRHE S8k 10 18 PRI E R GaURD v
deviceodrgpan értt®hofdetibery off tedirsteind wevopd deedicaesnts 20, 25410 difgrent from
ﬁ% varied in order to provide a device wherein the
each offi§t- s del i very of the first and second medicaments 20,
22 ar e fhikide&lodo ﬁIGS”B 8REY MRfid ﬁéhvelayp §d28 70@¥d 1 0FrEFrovided.
8 and 9, fluid delivery devices 71 810 are
Each of theé Huid. delivarh d@‘flCQSh7d§e8 1‘0 ae dgbr fo/be ﬁuﬁbdﬁlh@’@s/ dpy@es described

lar to th devi c
above, b8 st il hulelfidre Ul Btk TR o i detivery
devices! 80 810 shiNOInEFIGSK® afd@9BMGIbGide dBasal deliverydethy ﬁfsyand second
devices 710, 810 shown in FIGS. 8 and 9 each provide_ a

medicagaensy 244 @R hale proyiding a bplus deliveny Oé@ﬁbﬂ@ speamdangdisement??. N
bolus (?G%VA@ ﬂn‘?ct{% g%ﬁrgk@g% gtirglgé gﬁ ﬂ@hlkéﬁﬁ%ﬂf 28f ot %l}{rsé o ﬁlﬁg Qgﬂvery

anmen | very unction 1s pr ovi
device$ 010, t8Me nfaiyrbs tmodkfikdcta pestid 2Obol ¥ deimﬂl’}&ﬁ‘ thé fist fkedicaiment 20 only.

dellvery devi 710, 810 nay be d to provi
Such ap grrgageiant méY§ Benefislal phpist ﬁé&?l@goﬁ%h%sa bdéhweymsﬁlg ret
medlciﬁlgk  fo aﬂ*ﬁﬁaga’f oind E:T)%gds%'eﬁlferﬁ’gg | 8y ohe bthd 8% hfeHicaments.

r two erent canents to a
pat i erIIookllngI fafstrto VG B, tige Buib dblireryl déviieeeT P infludaslthe Hrsebasal drive

mechafipg 4 o AR U EeY 215 e Trkeerioh 2f s e scbont Dial drive
mechaﬂlrshl\@ tIRERAM %l%llbé}y BF ¢ seonadncticadftht Y2 PheQfindl&Bolus

first medi cament 20 and the second basal drive
delivery mechanism 282 provides the bolus delivery of the second medicament 22.

Illustratively, the bolus fluid reservoir 80 is in fluid communication with the pump chamber 54

associated with the second reservoir 14. As such, advancement of the toothed gear 66 of the
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mechani sm 60 to provide basal delivery of the second
medi canent 22. The single bolus delivery nmechani sm 282
w@e@vilteso t he bol us delivery of the second nedPCHD®207/065363
22. Illustratively, the bolws_fluid reservoir 80 is in
fluid conmuni cation with the punp chanber 54
bolus ﬁrji?e%leé}faﬁﬂm% iy h&‘ﬁn@@ﬁlﬁ '?)glurs QPiTE gﬁtdﬁ 7%Aexeﬁ'§a §é&dure on the driven
vancement o e toot hed gear ©66 t hebol us drive
pistonriSab advasioe ﬁhBZimven pidtoars8eand heddivbusbalns areowit of the sg@nd

exert the driven piston 58 to advance
medicapgnt |&@ﬁ ﬁ@ ﬂﬂ%g4and to deliver a bolus anmount of

the s e§i91ﬂﬁtr ilS ﬂﬁMIV&% debico v o thdBuil 8N @y ddvice 810 shown in

Simlar to the fluid delivery devi ce 710, the fluid

FIG. Mebiides aybaseldetizery 1d tmmwﬂdme@m@m@llwts@@s%ww@aﬂowdmg a

vt e BB ARRa ) R RRRThEsRt  tan

secondBREHEANERE 2822 i pRVRRE Rhrotie thy @se/ofaf suligi!& basaf dﬁ\fé&nédhﬁmhm 846.
and second medi canents 20, 22 is provided through th

A first o osistristariSag flaidhn senmeets thedbapal dhvichieservein 82 and e pymp chamber 54
assom?tgg gzl;t'ilefs’rgt dggé %seg@?lg 15 Ilelllg la%ﬁcco% %WB%S%E@B ??&; tﬂ{é élt}J éb'nﬂects the
basal fliitl $ésefiott2r axskthy pinp J:Ham]inrlSé assoscdneiti theseaoad tlrugx’emrvmr 14.

858 fluidly.connects the hasal fluid r 5
the pURBUISARBERNS: Hsde arsa mer Earh BB BRUORL g veen the

pump cﬁ:ﬁ'ﬁge\@ﬂ e Fitdt bSechhd 49k r&kES Y2, 1N@nbasAs teiiritand
ani sm I'S positioned between the punp chanbers
secon&ﬁleamtneﬂte 20 225 tAsasnch, sweiterdlogr xagtnws 85 & G5B ¢s pditionad upstream or
cont t. an anEnt 20, 2
downsG e LR PRI b POE DO S48 MHGANRS Soat Diog et Tis als
within4tRe Edfo%@m”ﬂﬁs AoMbstd Ra Ml adHiIRG eﬁﬁfe 810%b trR1ddb €he single basal
singl e basal drive nmechani sm 84 rOV|ded it is
drive mechanisint Hiorshowa is EKe 4@hd Shfos ezmnlrso he bolpgriyeimeghanise 282 of

devi 810.t 0 ,i ncl
the AR BB nbibiocs N o) O e tailini . of
course) qiettﬁmgﬁslaﬁs)rmﬁapw tﬁe%%&poﬁemmf tﬁé ﬂuﬁll déﬁwryeleylcehem;:mo may
810 provi des a bolus delivery of only the second

be varipddn eedes ta proyide @dev@é@wb@relmh@b@ﬁah%%%(fél}e fipst spdrsgosd
medlcgnggnt% 96‘%@59 gﬁfe%‘nt hﬂ& Jat:l‘r' bledel i very devices 710, 810

provi de a device wherein the
bas al Ij@dlmvgxﬂqm af Fid%e 10 ancsll dhiild dedivenddevieds 8 Hiyd At GofXbe present

e S LA R BB S5y B
aboveP 5‘\%%?&{ 118k 3K Igﬁéér funtErdls We%‘éé@ﬁ%en&@ Vik€ @8mPdifnts1 ®héh 8f @e fluid

ar to the fluid delivery devices di scussed above.
dellveAsdesnth 910,i10&0 prefiviates noly arhasalrdglivery Déthbéhﬁ first andrsoeand
t he

ey S0y 05 o S Yo eS80 o

the ﬁrgt' and kecdnd baft aRtk MBcHaBRAR A6 S6(absoctaded Witk HIgS regctive first and
looking first to FIG 10, the fluid delivery device

secon@digiresshoiad 2t Hetofrirev§de mdependers hasabdelateryiof agh of the first and
second REARARSITE 2 22 b BROnAGHs Bidh f}& GESPRE st B bdobiil
H‘& SCRLEN )

eser volrs

medichfe@p 20.02N tIll@s’iﬁlﬁbelﬂ ahé ﬂ&fd}deﬁﬁer@@l@hc@? 1 (l i:hbvxfnl in$IGarprovides the
second nmedi cament s 20, 22. No bolus function is

basal drliyenycfdhe Gist #1d seeqnd medisamenfs ) 22 usiag BV repr@imiaseldrive

I t ¥ | QU V
mechdf sgnws%%l, ﬁbd—[&@%ﬁ% ép %ﬁg%l% Beets;ah?xﬁ eé MbhafShi 8 aytMisE® toPrBvide the
basal delivery of the first and second medicaments 20, 22, as shown by the fluid delivery device
1010 in FIG. 11, for example. Again, no bolus delivery function is provided for the device 1010

of FIG. 11. Of course, the dimension(s) of many of the components of the fluid delivery devices
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basal delivery of the first and second nedi canents 20,

22 using two separate basal drive nechani sns 46, 60.
wolowenter39 a si ngl e basal drive mechani sm 846 negTI/b82007/065363

used to provide the basal defivery of the first and

second nedi canents 20, 22, as shown by the fluid

910, 1@% h’l\é? ¥ vaead i6rddd 10pioRide |a@ev1¥3- whERin ©% 883l clivegdfithe first
us delivery function is provided for the device

medlcamm 26fis different fromche besal dediveryrnd thi seeond Bedisamerts 2any
gglghﬁgg)/ no%xrr] 1o dI@I‘Sntlg : lai y,'tfgncg&él v¥ (Yev%gy | Pﬁ)s 910 of the

presenddBEREte fahﬁnbﬂ&éd Tiel devizey 1 DIO, MIH) zfre Bl&jllaﬂ&dﬂle ﬂltmhdelﬂ@ry devices
is different fromthe basal dellvery of the secon

discuspestbenerefs suchplike rsEwensg NHBARFoArEpesd to donole, Bkel@mmnsma Each of
e nFAANERVASEA T, A0 M BRSSP KPS s
medictiftents R0, 22 aéldovseniot peeideceisasdi detivayed citlimy o theAgstsmd lsgcond

S ST s RS a0t
one b(;llgsl&hx%r h nc?%%n%' a¥scRiall with 8hioY tlere@bctirt kst M@ sbédn@ldrug

and seco medi canents 20, 22 and does not provide a
reservbas 82, 1dad prowide bolusaietinay 06ea0hh>ét1‘tq firstt angﬁgcoglémd@baments 20, 22.

ts,.20, 22...Theref,ore i n
No bai) defiey Pingtich aroide SHEURE Bt s Forton Srph Beakimpiiae 22
Lookifl§ ht® tdTEKNan] GBYRA @sivesi @vie 1914 acRdedfigf ad¥econd bolus drive
respective first and second drug reservoirs 12, 14 to

mechayisowsi 238, B agsocirsed vith thegespseieye t%nﬁéeqqnﬂm%ﬁaerg@&%% 14 to
o SRR 4B o SRy LURGHLA 2122, agin o

basal Mvex%ﬂfundtmlit, piovitew féreitheiGhe fidst ot fveofd medicatebrity 20,22, Of course,
devi ce 1210 includes first gd secopd bal us dr.i

the difgRteny) SHREDBO! e @omRERTHES ofBeTHORIY % SPBEGseLly Py 1210 may be
varied'ih ofder t?dé&q'gss’ Q& q'ady e]l% We{eﬁ'ﬁtﬁé BS’I‘uE ﬁelilv%ry dAnt Br frf%&icgl%ent 20 is

separa Ivery of eac tthe first and
differe ﬁcndhabdllus deimmsoﬂtﬁe s@ﬁnd mgdlcamemsﬂbaE@ﬂ exdmplwﬁxey»lze or

el i S5 b bR T B be b s B 5 e i
dd“mgﬁﬁ%“gu5bQ@Fggqppnents of the f|UId del i very devices
1110, 1210 may be varied in order to provide a device

wher ei hoakiireg mw tesFife Ilfl,vaeﬁbyld deliveme deviest3 10maoddeserhasglgelivery

of the Iséc&p@ %}fg{?{eagnlt % 20%18t Sdgrierglel 'éheg{r%(t é‘r?%dléagrl?en’? E@ oﬁﬂst]{atlvely, no

basal @}&eBfis pRIvRlcaffort the ﬁm hiéalcﬁﬂnéﬁtcﬂﬂ)swlﬁl’e oo liadeliaérdyasipouided for the
as that shown in the fluid delivery device 450 of FIG

secondmedicamRritAg- Pesh MErrpgement may be bgpeficid Mhgesplyibasn hvel’y ofa
000 530 Sy ELER A B U SRR srom mescamen
desiredelliic aithintth@stopé bf ﬂmtdmﬂ@suﬁal ty provadexafaid ddbvéry device sapable of

_provided for the fi medi.canent. 20 .whi |l e _no hol us, ..
providies } sl Berraloniidhe sk MEHEADERAII e Do delivery of
oty AFD I RL AP TR or BRE RASRIASh2he MGG PRBaS 0

showr&udeehztemmhﬂdemxb belud dtive meghapfsnt 280 met@ti wéhl th%f uid
s wthin the scope of t

reserv i g1 e el e e e G Gepa g i e SeSi BT Gfetyir 14

basal gl {8 dkliRdy a8livestioe1 fd, n$o, 3Tedi@asEN 5581007108810, 910,
provi ding a bol us dellvery of only the second

1010, A3, endrdhlk0 GBcritfedrabevesph encludelons pr mpra/adithe basplflyid ggsgrvoirs 52,

352 ﬂul%iiyc\é)%{)yedgev C& Bot

restrictors 56, 356, 357, 358, 856, 858. Illustratively, the fluid reservoirs 52, 352 each define an

0 one or more c1))ump chambers 54 by a flow restrictor, such as flow
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shown in FIG 14 includes the bolus drive nechani sm
280 associated with the first fluid reservoir 12 and
wo bh@7he®ad drive mechani sm 60 associ ated w t h PEBUS2007/065363
second fluid reservoir 14._The fluid delivery devices
10, 110, 210, 310, 410, 510, 550, 610, 710, 810, 910,
inner i¥hiber &g BEFeaddthe BRAPAIIABDSY 6 RCRLDG! HOE SRS
mechanisupls@dsitionaineititn theineerphapberh dfdvevsr, Sthebyarwus basal fluid

restrjctor,. such as flow.restrictors 56, 356, 357 :
reservgghishen IHGEOMPIITRSY PR AR of FREF iR PRl TR heprovided as
well. Rér ex%ﬁa?»,lee, HIRirRab FNES Ay Haqls, AtaMeRYerMieviedsN 4108nd 1510 are

respective basal drive piston 50 of the particular .
provided sdtichivack enchnele ladleiibie, ibslignstypé Bniddleliverkireserview 1dhA epntaining

h r. Howeyver, .other various basal fluid reservoirs

hydra\%lﬁ ‘Hg’isﬁd? f‘su(?li;%&%ﬂﬂuni cation with one or nore punp

ch anbeL@oHﬁ?’sﬂé@iﬁ@ﬁlWﬂo@QG. 85, tW lsépardt® FluRXRIPre reseO0kis 1452 are

to FIGS. 15 and 16, fluid delivery devices 1410 and

provided n(hichy ase prchasepsintesivighorsefithe frst arbsegond fRuid pgsgrvoirs 12, 14.

bal | pon-type fl.ui ' ' i i .
Fuct BV U SRR 15 AR b specn
basal Sigeésehvod 1452 tigokdGhe How restrictoef@amt iatd the puimp eharnigar y4.

reservoirs 1452 are provided which are h ' d
o o sou Seene e ab o St B S R B upte

to the I}egép%é:n% hgglgletadgsfl'gfru?{e &ﬁrbeﬁ? 1085 afnedfih R prRE Hm_%ﬁibélgﬁ 4ls@|4§ay be

rovi urd fromthe Tespective basa
compriekset 8y neprngy b0 dr 482 exteabforceio ofdepte foessthyideaubie {1881 from within

and . i t he chambher 54, .11 trati :
e regpit Ll o AR e e SO Bt 5478 e e
drive }?i%H%B akd BRVERUY 84 deRvdrh of iR IRQGhdd@niehe20, BhreexbmpR! While the
. luid reservoir 1452. The hi nged fLate_npnber 1450 may.
hingedplateongmless 450 wyd sprivgl #6Qare4ié0losed, it ip siithaxibe seeRp of Brg@sclosure

in order .to force hydraulic fluid.from-w.thi . .
o el e e BB RN e Pt etild BT AL escrvor
1452.t he punp chanber 54 to advance the drive piston 58 and
provi de a basal deIiver% of the first nedi canent 20,
gS

for exAaphevn wfilGel2.Hee Wishefdreppsk kastheie meghanismsif46, 1460
C . bl = o _

oBR A B ol 191 e s
deliveresthaanh sfhe ffigst and sqeond sicdigambes 20,6221 Alerimively, 4 singld basal drive

reservoir_ 1452. As shqown ipn Fl 15, firs nd .
mechageoMIAAESH TRdGRYSRERATR LHO S50 i 5@86(93%@% 5 prgvide a basal

; WYA=R i asal fluid reservoir

dd“méﬁgg&ﬁﬁﬁggggﬂhg2&%?g3¥%g£gﬁégggfxgeIivery of each of

t he fi HBstraivelys ecoeitthefdidotelineny slegioes digclosed herein may include basal

L N T NN S R T
reservBR €L &3hitRhHWR U Kz 15 asd L 6.0Rlid A8 Withih theodcopé bfthfsidislosure to
and second nedi canents 20, 22. Illustratively, any of

includeloghet buitablectisivieweschandens fos sdwinsiag adbud tapughra figyy restrictor. For

i.ncl ude .b ' ' ' '
35 555N By U3 LM TSR B e

force 61£8ifeY @ipfstdil Githas thdtakal$iA@BOluk dritd fStond Besaribedltereih torivehich
also within the scope of this disclosure to include. ,
exertst fese osuai flexifile mgmbrase fepwsh hyraulip fiawgansuethg flgwiresirigior to then

advan&p{h% mic%mfehptw te %%fi%r&{. oAIterﬁ;?tfvely, 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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exanpl e, a gas drive nechani sm may generate gas, such
as oxygen, for exanple, which exerts a force on either
w@2@7815089 such as the basal and bol us drive pPGL/US®07/065363
descri bed herein, or which pxerts a force on a
fl exi ble menbrane to push a hydraulic liquid through a
exert a Od ?éé’mre%%tar th&{ e BLridPihiRd 11(1 chRdb&aseiel hoede some fluid

Ivered. Alternatively, suc exi bl e nenbrane nay
from vdtlnmmeldyug daliverytdhemberdhroagh an apm@ﬁihadméi@h@rﬁ ghamber may be
her such infusion device. Further, a spring
pmVldE mpressed bel | ows crank, a paired roller set, or

ot her IRANAYcWROEIGE 07, e delaiety devideUiodo (4 provided. lew flid
reservoir, for exa Ie) through a flow restrictor an

deliveryritevica 1plins sshidartie thetfbnd d@rV@ay@z@eﬁ descpbedsahgrve Of S%Fh like
refereré:)% 6@1’%'61511 bz?ré Ealset i \gleﬁgi UI & %ﬁ&egtgl f?Jx¥blﬁ B@gjﬂ}@f 1452 of the fluid

Sone rom VVI

dehve%ﬁielvié@ ﬂﬁl@ﬁ@rﬁéﬁﬁcddhh@&@%nqﬂstapw bigreviohis éxhla)chinelg:s The flexible
elivery chamher may be provi ded. Look%£$ now. t o

membgr7l658 i 3hlg @ dfécmm@rryspa@sﬁ te ety e X RIS high vdrautic fluid
forced dllltﬁ gl eé:{ﬁlll (Yf?aﬁﬁbeg X kb &@élothk Hasil thld%se}\%nt ﬁethfdu%h the flow

devi ces descr bove. such, lik
restrictoe 56 be from thelhalnaflsidaeservoses). t'ﬁledbﬁlmatlbn wdethe ﬂmbhemmber 1658

A flexible 1658 of .the f ver
into the gg rﬁ%%v%%? ]%%‘E'SH‘F‘F%%“W P thehthsfessi‘svﬁélﬁmugh the
nemﬂﬁggbodlnents The flexible nmenmber 1658 is able to

eformin response to the pressure exerted upon it
f rom hyldsteativeky, the dlexibleonembieri 1668; as well priths pistemdedesgibed in
ther the basal. fl ui.d r 7
previop EIPFUGERF abeiriodt Briet Piship BBl ik Y e Mnents 20,
22 andgtﬁe hy&@uﬁteﬂlﬁa eRértifF prebsukdientd k}%)habh@ nieehdiesm. mastaomgmhe piston 58
reservoir 12 forces the first nedicane

and thwﬂ@x;bk: ‘Toorebar d63¥ hayierbearpspepiisaibndisrlesed detai 135 Within he scope of
this d1§c!r¥c|)sll'llfc'e to 1rt1<§hY(§58§ﬁcljer sﬁ(,en {)ulltg?)(le %h&emls]r@%%% fﬁhle nfedicament 20,

ston I'n previous enbo
22 fro@Ak¢ ByRadi fhad.r Aereasr\a(pbﬁtmn&rfsu&ebammméchemane amgfcapdbde of

nmedi canents 20, 22 and the hydraulic flyid exe
moving et ihe e Shinelier B flurd TesstHaiRTLEHVeAP fecy “tahé ofthe fluid

reservBit i Aert8 f?rggglf Imﬁ'lleﬁt u%?’thg?l'ﬁpﬁ%s&@oﬁg Vé‘l’{&lsbﬁ%?bamer

speci T cal her el n, is wwthin the scope
mechanfsnishiresddistioddas greater detanal Ude PateneNo Q9,2diand bl.S. Patent

Appliqapg,#&l{.}ggﬁ%&ghﬁg‘é@?/ flz?%tl %}ﬁ? élgéf)sqlgg ! gav%qf(gﬁ arS?uereg hncorporated

byrefg@,gcre|h%fw{rechan| sns are capable of nmoving within the
i nner chanber of the fluid reservoir relative to th

out er Baa;th0§ thef fluiéh delivieny deviass desgeibed @twve mélfdeﬁ 3 irgspggelle 32 in
fluid CB%’IHH %gﬁ ghlileo{,ergetrgc?lr H c%n‘%alﬁlglggﬂ Vﬁ)lls{ me §O %{f‘ & Eecond

descri et al

needle343n fllat @mcatfonI8Sredet4oiand c&htﬁmnlgavtqﬁnﬂhe Amohd nmthoament 22.
Publ i cati on No. US 2005/01 19618, the dis @EA osu (&?s of .
These agriarsite BredlasS2ebympybonasrederast f5om cathentasy 1pfance in order to

preven't:‘%ﬁ?m d)tmé Qle e n%HH% { tHhe ?gst dey! %{cgﬁd Aedkihbad 28 DOV the

es”a |rs € urd comuni cation wth
medichrhents &2 értvaiuced sibcatatieiusiy mgo tﬁmpahems tlt iseden desinable2f0r example,

and a second needle 34 ipn flui ni cat.i on e
to preyeBE BB IOESE WO BT eI Re e A et s e 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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These separate needl es 32, 34 may be spaced-apart from
each other a desired distance in order to prevent any

woroorngsoey conm ngling of the first and secondPCT/US2007/065363
medi canments 20, 22 once thegredi canments are introduced
subcut aneously into the patient. It is often

desi r ap] ionfag?, 5aapht m:%tgfepﬂil@\fi?ﬁ ey 334) BE pRIvidedRyith a
di fferent nedi’canents betore delivery, during

deliver§@im\@? whichrid siahifieanttjelonge thanche déliyerpeatincdZnefrihesacopdneedle 34,
the patient if and en.there.may be tlkhilit .

as shoys @B i e SxEE W%@‘F ety e 187 SR i pecdfe 32 willbe

inserted 46 4 grefg!%? HR6EhEs depth Ithiddhe ?ﬁtidﬁf@ gahiten@dlivaty @ppRsoftiee
ends®of t he respective fluid delivery device in order

secondtreedin8it iz sichhe intacatbe itse madisament &0tinwelivarsd da tsmpationt at a

. when each | el.ivered, into th ari Lt L :
B L S
deliver®l OBl §8diY thB déptH & WHRh YhedddlivaryZndot the nesdles 32, 34 are inserted

significantly l'onger than the delivery arm42 of the
withinseetierd, the &gt andsecordmediesinerth2( 128 mayehe supstaniiallypreyentgd from

._._such, .t I?ec1 d§lt' 8L Yo fr M 142 of the first needle 32 wll
mIXIngNCe MUY §° R4 Eat er subcut aneous depth within the

pat i emiludthtiRelyBe@dfre, separatamaedia 32 34 hmy be osmido sepditely deliver
34. In such an instance, the first di cament 20 i.s... .
the firgjand sespramedicRmentyaQ,i2endn Histagee;hess Late rReERR ROTpRal Blity issues
betweeqptgé fd gl@@c%ﬁ@n@ﬁ'@ CZ?E RBSRU eI nfag b\é"@{)&@d—taﬁﬁ't £6@Qach other a
nedl camen he de

I's delivered. By varyi n(g_ d(gth to
suitableldistdncé toesubisthitiodlyprevedt afy mibengrd ¢l medigamengy2(y 2@ during and after

. inserted within tjent, the first.and sec -
delivepyfithemediFanas 26)33 ﬁ‘é_b“et?éﬁ%rﬁb E‘@Sﬁ‘f?%}bi’ Jr B evagﬁfj“é‘av?’r‘%?ﬁ‘eedles
32, 34 Elﬂl;]agl HRAnQRAEE O iR PaBibhtiaDdiPfetdAe d &S 16 Hirther btaveiitranl inMeing of the

thérefore, separate needles 32, 34 nay be used to

medicangus 20,82 yludag dwafter dplivery phthe aiedicgments dOmZdi cament s

20, 2 n i nstan er h :

i ssuegr“oz? Qﬁiea@ﬁmt%ﬂ gfé\/\#j ﬁélg?&é%?ré\%f %%ﬁ?&t%ggegg@g }%s
illustra¥@relydfbusERbolEnce RS 82l-3anAdrkinl rAansuelg abtuatidiesf the seddieadolver button

di stance to substanti all revent any mXxi N of .t(}[]’e .
200 b}n@@gec anpaticnt geiates @oamqeé,]és &@4@(( thesapg !tWer ﬁu%qahy % in
operatg?ﬁxggxg t%ggcﬂés%g Q4 a%ﬁ)gglﬁgfé%ﬁg%%f %—thﬁ‘ggédgdogiﬁ%h (Yot sgéw@swhereby

ernative, may be Inserte
the upiaRé 8rmi 4@ opaich asddlas2,difié spaeet apaetrfrdns tHeaedpectiveetoppers 24, 28.

revent any nixin f the | caments .20, 22 durin .
Furthehyibegeliren B Yoof? phchathianb e Sains viipg syfemalfousing
(not stOSA) Bf, fhg f@]cﬁi lijvéTy RvReef 6rdeOLN8hoRUhS AkdRY® ArBactivated position, a

provi de [ ceh L

ustratively houses both needl es 32,
user d@stedsbrethe button'@00sta ddwer echuraeiitsrd 2084 such thas dlfl wptaks\aem 40 of each

but t on. 200 by a user  or i,ent .act yat bot .
seca ), SRR ot PP B BRI B e
hollow BEnREN EshitARing e RERcRRSAitst Adadcdnd Medi¢ansdnts 20, 22, as shown in

un-activated position (not shown) whereby the

: upt ake..
FIGS.dr W, &0 esamplzc Furibesgingha@activated pesitipmthe dlisid gpd 38 Pgﬂﬁetdﬁlévery arm

espectiv pers .2 o b '
142, 43 G5 BRG e S oPPRig LespSH g MG hopdREof1F, el B Re fo
subcu@idde Phkceintsiifign (he@htiehowithowdh thé sinflewicetileledvier butjon 200 is
device. In order to nove the needles to an acti vatgd
showmpindil6i b it ia Wiy the sgope o5 s disroiR dRclHdRe tepapplnpspdle cover
each. , .
puor SRR o e B 3400 ARt e e s abygch
separaddigl is in fluid communication with the

Looking now to FIG. 19, a generally “Y-shaped” needle 232 is provided and may

be used with one or more of the delivery devices disclosed herein. Ilustratively, the needle 232
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hol | ow chanber 26 containing the respective first and
second nedi canents 20, 22, as shown in FIGS. 1-17, for
wex@npl®3o Further, in the activated position tPET/USBDAICS363
end 38 of the delivery armp442, 42 of each needle 32,
34 extends beyond the external housing of the delivery
- Vi; DEH AN jabdd-dhattorP atd @btrativel
includ eatér%%%a&[vﬁgpm ng éggﬁgﬂgﬁggl\&}g?%éﬂa%{?n@fgo i s shown Y
parallel to thé GelivkBy arint 2425 and 4 bicnnd halscape46fspadedspdit oMo e

o R SR 5 a EE  TeoRl B P e
connediEarfX 4?915,0\’(&%@% seRartAlptakela@ak Divy 206 the dEliery 49 242. The

general l'y shaped” needl'e 232 is provi ded and nax be
needle@$2 ds sanhilaed ¢o definerreonihucul passagdway exteading thrgugh each of the arms

| sc¢l osed. herein. Lllustrativel I :
202,28, 3Th P 15 O LY SO P i 20, 2401
receivéd thrcigtt a8 BAGENaRBAHe rés?@éﬁv@l’ﬂisti anll Y&dohd kloppdry 2pSalfltled various
to the delivery arm 242, and a second uptake arm 24

fluid delpearie devigrsrdisciosedhiespia. Asisue tha firsleang 3601 spehepigks apﬁg‘l‘h 24615
..delivery.a 24 I i ' .
posii G0 PR e T by o SRR YA sl 2 im0
activate@gbsi@én. tTie sepdndkend 38108 tHd4klivagarh @42 héthdakédle?32 mmpnovided for
242. The needle 232 is cannulﬁt ed}FFtrfg"ﬁdefdi ne % . ts 20. 22
subcutarsous MseRtion e 3 RARTIA FLEAAFIYFT i T degeondgpediggents 20,
to the Bl 242, 244, 246, 248, 250. In an activated
osi'tion, the first end 36 of each uptake arm 244, 246
i s recitlustexdivelyr tha gbeddn2 3 permitelicl firsfand second sprdiqameats 20, 22 to

. first and second. st ers.24,. 28 .of the vario WoPn
mix i PRy aBeT g GET SRRt edon nE LR frvtHofticament
20 ma$§ BiteBie AbtaR@ Gty Yf GkBe RSN 2BS, and 4RvEIdQPIhd ir@ideetse arm 248 to
thin the holl ow chanber 26 of each stopper 24,

28

the delistesy aini 842 Bl ssc@@iamedicament B2 may singilarkyeniss she unipke amg 246 of the
8 of the delij :

vt S o509 e LS S A 308 O s 20 v

deliveRAlrneND. The ABERE 23PmaEbt ued vilteddlivestdeaicds wherettie first and second
medi canents 20, 22 to the

, ( 2t pati ent.. IIIustra]tD'veI : flh% d

medicaraents 20,22 zoplaingil pathitmich delivery deyicss @BneP Rl f@éﬂﬂ%‘%@ other an

20 2 X i i ar i |
o B 0 i g6l s
deliveREechahiems | there ptydicdnsame2wherefontytthe fiesst diedic2®entachr only the

travel along the transverse arm 24 the delivery
secondsmggligarpent PR ds %%%lvﬁﬁéitgﬁﬂgh@efﬁe‘ﬁ%g??si mlarly enter

the uphalge g "?-ghﬁag]ecgfsnée?fé 18 eslisc183a hefksh for axakitabangatible

the transverse ar Otomx with the first
medicamelits ate t bfived togetherét shouldybeamdersippd thpp ethgeaiiable pgedles may

.he used. with delivery. device re the.fj .
veuseT Sl R b5ty B, GER ARE B R Kb
withindGhikl 84ch 1§ Q¥ € FoPERnpNTRAS tdbefundeistood aled Yostapes @a thtended to

may be m xed prior to delivery into the patient. O

encomposs B-ehapes. t Furtheprluatrasivelys acovanbutien 2% gehqwieinFIG. 19 to cover and
maintag{? n aﬂ%@g‘?é%\#@ﬁ% %E%%éfvateeed r#ogﬁ{oﬁ%ﬁfth%gft(ﬁne %{ﬂ ¥ dbi¥Essed or

or o € Secon ca t 22
activaled b@%i user &@aﬁ&rﬁf Bdrthdd) @mgmepﬂ&esim@ﬁd lcavez BAttoV®5 2, ¢hetrivedle 232

-Shaped" needle 232 is disclosed herein for use with
may be evmyad i aplkeicdeeio tesicey (s SOR (he AT BbIseRd repgrvorrs 12,
14 to tesnrt]&%gregﬁecﬂogﬁ};tﬁeoﬁglst2ﬁ§,t24%? her suitable needl es may
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

medicaments. For example, while the fluid delivery devices described above and shown in
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be used which permt the nedicanents to m x with each
other after leaving the fluid reservoirs within which
we2oh/1193st ored. For exanple, it is to be undePGL/OAW0O7/065363

t hat Y-shapes are intended.4p. enconpass T-shapes.

Further illustratively, a cover button 252 is shown in
FIGS. ﬁl G 1ri'cﬁ1d‘é(ﬁr%%§ kedRd nBBicain@hE 2018 Raeshdd wiflsn ikt biEsecond

un-activated position until the button 252 is
reservdmptzasléeld isovittag thewssomoofblis disaoeure ¢y inghude edluid galiveryedeyice

t he co on 252, .the need

i R BB RN 478 B oP PEBE EBr g v

mechdnfsB{ b Be fidsbSihte@ RFhIRS P réRBRYiMDhiatnid@the Wird MedibirBeént whlle a
the respective uptake arns 244, 246. Accordi n?m_t 0 one

separaascpresbaredbomh dripe meelranisti ey ds@ b@ assacwﬂedu wdthdbs § érrg‘ﬁervmr

contalelaﬁttléﬁ tmnﬁén ﬁ;%mglgtle P\?%f?l:ergé S aar% u r a tlé%egcﬁg ﬁ‘[a%%iso%e aggomated

with eBRQRIBRE, Secon@) an@tRin@edicuhiedtetd d&hvéﬂ dackl nﬁdicamemt)Separately or
devi ces déscri bed above and shown i nFl GS

combiperk | Sitelarly,risis verhin Siceons orilip displesire toz@clué% @Bhit dglijery device
t 0
hav1nng%)% tﬂm{ ee%sné%{]p(gange ?s "%?% E(ﬁﬁﬁﬁ%/cf;\!gﬁl?uel% areli!tﬁ élluilji eée?vo rlsL“
d eI | VeAycodding eeartoeher agpeet dﬂnher pfesmddlsdnsm thﬂ)dﬁllaeryahtv1ces

inathird reservoir ﬁgia or, %E ﬁ
dlsclomdufw@%r@ﬁ%iﬁﬁlw FRIyPase pagt%l&e. agfl @hle\fp b fixphio ?PS&T BFpatient
during s Ghd §Ubrse<f.1%ﬁ ?‘Hi@b&% Bh@lh&hﬂh% @reﬁ@f&hﬁ@ TRikhehOF é’ou’l‘se other such

Separ at e ared bol us drive nechani sm nay al so be
non-pmmmn@d -digpobablddeliviaiyrdbvices anevimiluded oyithan thersgonernd this
di cament. Further, a shared or separate needle

dlmoﬁ'ﬁ?/asa'fv be associated with each of the first, second,

and t hjtgrdBeieaiPmotet 8 g@&' dfvies pr@@ﬁhdlﬁﬁd&ﬁ@lﬁlﬁlﬂluld delivery
separately or conbi ned mlarly, it is within the

devices dogsaibed hthlmsarfm@@tedéQl deliven twndifigerat meiceiments| 20 pybg3, Inone
embmgg’ﬁ’tl ﬁﬁ[ﬁs‘ﬁ“ ecﬁ) . glp?gfcg tgﬁgsl u1 %égé;}%% ?Ssbee apted ﬁogr treating

two differean@b&iés thsiIe! odelir inhecopmebiddisehiss sthies it mothdrembodlment the
del i very devi ces_disclosed herein are re{oat ive

first andhsepend medieprnentss &), 223 sehciedias beias priapied 6“?%18&% diffgrent
o BB nad N R 35048 B RSy e M scond
medicaaentp20 tHMresmmbmrbemgsaﬂaptab foz tdeting/tbe yanediscass am/@ symptom

G MR e S

di scl Oﬁl%gthel; E}ﬁbédlﬁﬁb& Aelirdeany s6eud aRAicHReHE 2DEXD are selected as
herein are adapted to deliver two different
being a@qbtadafnemasmg@ diseasepate Whersrer exatipli, aehef the fest py segend

i G 5SS AIRENE o o e BB PR G, nd e

other QR first AnBsceOndMEMLANEitSTR 9L nSddited, athelicmes, l?oeﬁllewates those side
enbodi nent, the first and second nedi canents 20, 22

effethreadgel‘S@@‘te@@ as being adapted for treating two
differ
i scash pipeERhBREpbAC o T F PR Bl 30,08 e gplectd o

being H@@tdﬁ&ﬁﬁﬁ&ﬁm@@ disRascatte shbrechedfiasye padomuape eﬂorfecuf the first or
treating the sane di sease and/gr synpt om where s

second edicaraento A).0R 18 GERNEGAPTIMPIATFE DYt OzAtEHpIST 03 gie other of the
first oxfc s%?ér? an@%ﬁgerﬁé' 261831 Eﬁ*ﬁéa@% Cllﬂ&élgé}g&h] ﬁ{aly%téggll'n% B synbfdstic, or

second ‘nedi cane 22 are selected’as
may correct for or mediate sensitization, desensitization or tolerance that may accompany the

use of one of the first or second medicaments 20, 22. It is appreciated that such enhancement or



10

15

20

25

30

bei ng adapted for treating a di sease state where for
exanpl e, one of the first or second nedi canents 20, 22
weauwsessoandesi rabl e or unwanted side effects oPCDUR®NT065363

adverse events, and the othegy. of the first and second

medi canments 20, 22 nedi ates, aneliorates, or
1 1cac
mpro b B T B et g offcacy
or perfdfinarik2 is¢nhaseeldect ed as bei ng adapted for treating a

di seasge. st at th ffi f f
of "t nal iSSP St indenieen S st ma o Sl ede of
two m igdrfé?x?@tﬁ@t%tﬁ’éfwﬁ@ QoA RN MdlSFedlih 8 0ni@dry Ub&igo Fiel byof

st or second nedicanents 20, 22. Efficacy |
convemitnahmeamsnFonexpnipee, aeitiin paigngs ofgyeticagiestsiraay rat beigssible in

correct, for or di ate sensitij.zation,..des it e
e N e s S L
requirdrhdn®d, dfferSift FOAEh1 AR iré@nmRMHefits 24hd offfor opfimiztiowpireme@tsatteded for

t hat such enhancenent orinprovenent may | ead to the

. . y .
efficadyo Jartherg catain prariegsef medicamsnismayinot he Possil R feRYenjiapal gnitary

efficac erf : - : el 1 d
cos o B RO ABAGR§ RETNE i it e
medicgaédts. NG isughoveediaicoavantivsal idbsige ddrhmsrwauddreqomé @ fined rabie.

delivered in a unitary dosage form by conventi E@lﬂa{agydosage

Furtherresiiain proinge RERpHeIm T 2y RORAROPHYS TR FOERT YL

e . Sotermined
o e BB R RAAT Qi atitmstroanin
time peti@dsi [If it yo beefiptherameatswod diiat therugh thef foregoingtdessnibes drug pairings,
ose oGRS Bty B RASEn B! e AR PR B n e e

configllRY 15 QL1 REIRESH b8 niclicaRK@Nt i onal unitary dosage
fornms due to the need for flexibility in altering the

rati o lnfone kmbpdiment, shetlevicspAescriba heaip atesdapted foy delivering
medic%%%ﬁ%é{ﬁe%g{li]g c%tes&ﬁ?:y@gég" ”P}@)%ll aglg & IIfd?a(b%Fes,‘éﬁqﬁﬂeﬁc 's§lptolfs, and

ertarn-palrings
diabetitReh&@oRNt S may not be possible in conventi onal

unitary dosage forns due to conplicated dosing. . L
r egi meMne cERPHiSY S st ersecendrmadicameat £ #24yigsulin or an insulin
h . e or i . Dt
waio EBL S AR B 862 Bng L b Ml o
decreap@ibkisiigeffettpaskic af fredhsuliapp insubn uslog It & teirbondersinedthat the

of the delivery deyices described herein that are

frst anglsepELINBHIC AR, $R A PEL G e OnioE Aias Befepf; For
ke ih BB198MhOI8ge HRSiasIIREFreNBEBinNar@NiBsulins that h

exampg%g%tﬁggqg%érﬁgfgulhbgf? n%s lrredi%g%ent S f_gret reat di albieutlgg_, é e
been matifiediwitly vatygue amimmabidsy pehlas withahssrteans, diiletions,iand substitutions.

S t.ons. d di.abetic conditions n_one i ;
The AR rreabed FreB e P PR IS 30 BoPRRSHER BLRHE U pgtus
and/or HasH ldefiver ahOfblative dizk BEtHRHARIs deRekrg aherilativ® rate 3f 1he basal

drag selected to i nprove the performanc or. decrease

e :
delivetyhendotlier fettiesst Aseatlingly, it somreerbipslimerns of the Aevigqspthe insulin or

. .analog. lt.is to be t Lr.st - .
s RIS sk 23000 Sl Bhod el 1 B0 o nsuln
analo g’ni@w_ éeeormrmac}aednmt B%leAe@frdinlg@é asausadlrﬂi_rmghja_ﬁt the extims first
erein, insulin apalogs include pro-ins P
medicpment2Qgfl serong mpdiqqglggq Zaglsmgy]lgq 1npp§q}@nlged vl&Jlltlll Phe identification of the

medicament for different configurations and embodiments of the devices described herein.
In another embodiment, both natural and synthetic insulins and insulin analogs
may be used as the first or second medicament 20, 22. In one aspect, insulins used are naturally

occurring, such as naturally occurring human insulins and analogs thereof, including but not
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been nodified with various am no acids, such as with
insertions, deletions, and substitutions. The devices
waele®enidoed herein include various options as tRCT/082007/065363
presence or absence of bol ugq and/ or basal delivery,
the relative size of the bolus delivery, the relative
hmlte& & ﬁo@ prbfiReaSiAL réé@fnbﬂﬁﬁﬁ&netﬁ@djs i?&ﬂ %fhef §1€ivtah‘1rsﬁ§ such as bacteria. In
Accordingly, in some enbodi ments of devi ces, the
anothqrpaspeict, msoling yssd hicrsyathatioigsilmst wenﬁdlﬁgd lnﬁelmsom%@hng @@ino acid

nhod
chain 0t Eatiths et EAs RSy el g e atigstn M inDY sodlgnce.

Tlustrit&RLY, HYiAsUEne e ikiRo LBRLHS, Adphs instBA Glaray indin@Detemir insulin,
second nedi canent 22 nay ‘be |nterchanged with the

and the §ikevt Fyrtheatinswhinginclude brkate @atd@mte&t@rth@mme @eidtinsertions, amino
acid d%lgpér{sg%{d%gggcﬁg&%]sﬁﬂgﬁg er 0 rr%{naﬁﬁ}l%nfﬁl%l(glglﬁﬁﬂ na ol}h%{lsources

It is walRehtGdrnhdighiticmbaisightions naaydmlnﬁt&iulonnhaAaulr B}fhaﬁﬁy Ihstrasedtly,
as the first or second nedi canent one
insulinggpayche ingludadd aspaedicagtents 29, P lEdh Wbers e%%ﬂ?@ Plh the Bsghain i$s
substltﬂﬁetdugu%b |a¥ W‘?tﬁ(f’% 8' ot We J‘Enﬁ@?t@@ RhilsQdBs 1tuted with Pro29
feo |nclu i ng But not fed to t hose produced
or GluQ8; wigere ém&rblnamrstextmﬂbrb dechf zrsomﬂnAfﬁﬂ oow&yg?m A@%sthbre dsn 21 on

bact er i I n. anqt her. a I nsu
the A-di RobPRICH AL APFIHS wigh CRGd! Pel S B AHe-CHh fefbfgituted. such
aswu@- N0 RELifhilaPRALAifRsHk] cations such as insertions,
efions, and exchanges in the insulin sequence.
| | | ustlmampthet aspeathigsulms ybddras Imd@amegbrmrQImmllmtwmedlate acting

B P BB, R PR e oy

R, and théMike dinta@othbeaspsdt iBsiaiak dsddS efiddicaffentsdteiPard @apid actmg insulins,
del eti ons, and am no acid substitutions of vari

includinggf neidintitadrip MATER Aa FNAREIC EUMUEEN R» NQUOLIN'R, NOVOLOG,
and thé’&ﬁfgéa r%taggfglleltn %ﬁ&it Slﬁ&ﬁ{n%?%didgﬁﬁédl%a S Ay %‘% :&'ﬂné ﬁﬁulms
including®utitledinfitedrre dilaURIN 3, ZD\N'JZI’ZSJmﬁeheﬂhkeMIﬁ reotAarrdfeotrinsuling

the B-chain is substituted,. such as w Pro28 ot
used ag (redigamepi h@e%%nweﬁ REvasioun Msklins nclpding Ryt petfimijted o

W teﬁﬂ\,grﬁ% gﬁz'ﬂ or Arg3 15%9(832 v\,heﬂFII e701330r31 21 %ﬁq t7 2 'N6YOLOG
MIX 7A%3@haidthb§ksubst ituted, such as with dy21; where Asn3

on th B-cha| bstltuted ch as with Lys3; a

1 1 dn ohb o, bah BRoticattiiS PRt ate Bielths! T ppiegiBd tha
more V4588 nASu B OF FRAMRISay Y Riliverdd o tdtafi pﬁ@h@h@in? ebnfMfrations where

insulins, including but not limted to HUMIL

the ﬁrstlummamem 20Nk inshikg, anDXbeIspeene megicantent22 1staéoth¢rnnsuhn Itis
undersgoogt aablilsg slfr:llta% 8('3 ?eﬁl}% A § shiit Fhﬁc e%%sn%dvlag srllﬁ)ﬁ $u‘ﬂtlotng 8f patients

for which réﬁl@%ﬂdﬂ%bﬁieﬁ&ﬁédhh%r@les%bw & wiNey ik ir0lins is not
the like. In another aspect, insulins used as

desiratle dincaeiher aspretrths Arshingulinis éorwcatcrlﬁ@ inspkiRp supl as MUY,
{
LANTEA b b AR Ui BBy R
descritied diersix t Inroms coﬁﬁgmzltlomuﬁleldaﬂué isrsslected shahcthatdhotivthe fiodt and second
i mited o HUMALC X 75/ 25,  HUMULI /50, HUMULIN
medicapagni20, REgre RINP 9bex XCRYINHSteEEd §bt?1° RAlFTE Hie pqlpgmanner

rather {h3n @ '?ﬁsaY ﬁﬁnﬁér' bol thog@é&ﬁgtﬁxglgS?,Egtﬁ bRdgSood thatfd? example, the long

I nsul i ns. IS apprec
acting insulin may be admmlstered as a once-per-day bolus amount, and the short or

intermediate acting insulin is administered in a meal-time ready bolus amount. In one variation

it is contemplated that the short or intermediate acting insulin may be administered in a basal
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nore varied mxtures of insulins may be delivered to
certain patients using configurations where the first
woredraseent 20 is one insulin, and the second PCT/US2007/065363

medi canment 22 is another ingulin. It is understood

that insulins may be selected to suit the needs of
manney 8¢ {N?ﬁ‘,sqr%l DR lv@xéétﬁ)?ﬁh? EnoP@dr i fSedi € adMhls Giulif Retyl b

aval I'abl e prem xed 1 nsulins are | ess desirable, or )
administeegdein i basal gnannerulviens shcstened patiediof dblego comesamad With meal time.

aspect_the first ingulin js |lon cting,insulins .such

as HUNDIAPRItenate & ,m%tr&{’? ?]tberlrﬂ (,’anéq’?gzé’ RS oenla(%jluded to
increadd YiY iadySo PR BY SthE B HRANES ofS Bodderaasd thB gide Rt tiphofilasf the
]nmﬁaﬁgscrgggaﬁ%eré¥n. Igsone conf?guratLon, t he deviégojs .
insulirserlinadiednalog hsedhaa nixslidanteht Therrgechanigms &y dhig increased insulin

nmedi.canents 20, 22 are primarily or excl usj s
efficac gt AEy &) Bertrapsranpaey ahe T rir e TigbEbus fngpin
produdtfdfNdrdagia @ instRR ABTstantdlort QAR ARSIt Oity, dnp@Ving the Usilization of
~_understood that for exanple, the long acting insulin .
insulinvayg dhecoselpy peripherabtissaes, Ncaensiag tas uniake o glusescprpipheral tissues,

and .t he short .or. inte ' [ j bR .
decreafii ihe GoPRYY sV ipe R B0 SRl o A4 fom ccrtan organs,
includ¥@budhbtQiinitdd tb Shedbit, elepleadingithe hmbuhthee skinang therate of

internediate acting insulin may be admnistered in a
gasﬁomanﬂﬁﬁs?é@?@gptm Pf_,ldt@F_h?(?r anot her variation the short

or i ntariedi M Sirffh £ ofHer HelllafBM 9% AOFER! BERFS thifBtic or

a basal nmanner” over a shortened period of tine to
incretif anales pocidasgltdngomdike-peptile (GhPhr GQLR-4ranalog, exshaifiedBXETTA,

the ot her dj cagent.. 20, 22.nmay be incl uded.tq
Amyhpnlcllu&%ét@ﬁ’g"%ﬁpgﬁﬁé&eoﬁcrémﬁggwf AR Brelp?rgfl%%ac}%gsol??y act
analogdlis REGREARR-1iREPStRIe- 19(dICT), Rhdtutalle oeéurtif€ pépileitictOnhances

I nsul 1 n anal og used as a nedi canent. The nechani sns
insulirf @eretibi & fespomeatoedeviatediplasmacglidosateyelarmais iBoluded as helper drugs.

. erfor be any.. includifng i nprovyi
s BT . S5 GLEL AR S Rpesgv s
elevatéd YA glu S8 Msviels] Mididing inappropiiaelythigh inbulin lzedls durimpffasting. It is
i nsulin and glucose by peripheral tissues, i,ncreasinr‘g)%g[other

apprecidied it iarusting may eheses gycqserdeprndent)ingulia seeretion and ex

antihyg%%iéfgg‘rﬁ{cna%tﬁ&efoﬁWfrﬁgtCt‘I?Jegt{ ek %Qe}"fnﬂﬁhg &?CJI'Q{O%. Pficretins may also

enous sugar p | rom certain organs, _
moderbfe@ealdlistgm plifcaget leldlsrittirereg liypetgheetmiogariodsl éxdlomasg mgals,vathout
) anmount or slowng the rate 311‘ %gstroi ng esti nal Séfﬂﬂiir
interfegpg ofif §1eARBOMFIPAE NI PTRESS toBARY LT {j’_lfff%‘f‘f BRY Afieave
benefi@hl\Gottady f récﬁlcﬁ% thOFhES# ShstricREMBFhFak dBREdaSe Bbd intake,

FRCTet! B "ana 0og, such-as gl ucagon-|ike-peptide (GP),
mitigatingihe-potemtial seyerity o€ hpperglycenBY EVents afignpieals, In png gmbodiment, the

oo A Tt e ESYELAR MUEEA ISR wou 1
microgtaRk] Hethe TorbBiRs éonfigBrafidh Uk Rl dpyrebiated iidt Agvib@thaylee selected that

whi ch enhanceés Tnsulin secretion in response to
include h eeparad neddieston eaphied @wesmrgqontmyng,@edm@mggg 20,22, such that

hel.per.drugs.. It is underst that .t
sttt iR 5P B O o G s s o
injectihevat ed pl asma gl ucose |evels, avoiding

i nappropriately high insulin levels during fasti ng. Ith

i s applecaiotieeePniiguratiphche piharmadigamner iangmylin peptide, such as

HE RIRIARRERASRD). IS UbhrciiRA Rk HORki @RS sl mY B&fallel

pram S HERSRUOR SR 0o RRBRER pofpdssidmls pr
deficidrides 6 mrayilirat Amglin hiagheté amoderyting sffectronlbload glusesgabsorption from

the guﬁfS %ﬁqu%%hé%ggggg{g%ﬁ%ggyg nmgeaﬁggl%reg lg}{l((::gsrg iﬁﬂg\s,r éo(r)lgglling

pancreatic glucagon secretion, and consequently regulating hepatic glucose production. In the
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interfering wth glucagon release in response to
hypogl ycem a. Incretins nmay al so have benefi ci al
wGaemondwsy effects of reducing the rate of gasP€T/US2007/065363
enptyi ng and decrease food.pstake, mtigating the
potential severity of hyperglycem c events after
fi oﬁ% At @fag&@é R that OB @YdyIRSHBRE kHaP ARI1IAB R REPhrate
oreg C cfg‘ll lglgl : se1 of élYETT?A in theerangea from aaoulgh
needleSfot eachlod tite r&@rmlxsrcoguamm medicanhents 21, @g.cdunly that substantlal mixing of
conf i uratlon It ppreci a
the ow Gt e noherih el B QB RRRLY et B p SRS SRR
the regemyier &rﬁ%@aﬁbﬂ'tﬁ@otﬁ&%%m& 1324)01g1;’a2ude%ﬂbﬁguamde
t hat substanti al n1X|'&aof the two nedi canents does
0

combingtionobcane illestragive agpestothabigpanide is metfsmén (@sUgPPHAGE,

T YT A——
glucose Pdubtidh. Amanbihkr ashéct) the Bipahfiaé Rta@dniibiadr of @ﬁStIﬁlI&éHnm&nglucose

ininsulin my parallel deficiencies in any Anyl i
absorpigy- Has/@mew%ﬁm higganides @ray 1BeTease dene 81349&% énsulm therapy by

decrea%fa?%glgfz%tgo%%%?ﬁoﬁ@&m ugﬁ&é&gﬁ%ﬁﬁgsft?la%go ﬁln?éé\{ @gcogg,%d/or

ucos W, COntT
increagiag pérgfhictat ghlcoagike aa¢ neliiation. Anehecarisiée phdrinaceutically

regul ati ng hepatic gl ucos r.odycti on re 0|ng
accepté"c’}ﬁﬁiﬂ&&fétl‘?}blﬁe‘%ﬁm? S 4 w@&fge%ﬂle %%é?*@)&é
sel ect dinbi@t cdnf %Héﬂ@n Qhé@bﬁ@ir AtEchesd S élﬁéos%mnﬁfmtor such as

the reservoirs containing nedi canents 20, 22, such
acarbotsb RRISCBSE Abayien)| ard the tilge. oItt ig etp@rdcmdnb@n glumendta@ iglobyors may

inereafighe E6egy i dhgtfin Bone Vigheabirdhe Pentreft gy or intstinal

hydrowﬁglbf:@dmmx bﬁb&yarﬁés&algd@ow bi guani de conb| nation In
one illustrative aspect, the bléguanl de is netformn
1

( GLUCORHacHET ROEZAET, tm ahErmpe paﬁn@ﬁ tstdaufonylurea, such as Amaryl

glimemlggeamig'x)ﬁg eeggsﬁb%}zﬁ hfdeﬁb?#%ﬁg%g §nti%§} S%@lyg&' ({CﬂU&BTROL

Pfizer}) aBU/EKS BhSulirSseaRtdgbids) 15 afredatsd that sulayiurab ngly imosse the

absorption. It is appreciated that biguani des may
efficaqypfiinsubia thqﬁ@yéfwn%ra@sylgoﬂle ARQURG Of e{lmeaw Whaée“rr@&gx figh as

C

from 3Bl A0 AL Ry E S T et AT Pl fosutin
therapg Iby@msasmgtthé(&nandnjabf peripatabtissudsrto ausalivar i at i on,

phar eutlcall acce bl e salt.s of such ts

e | Horate samighannby e aberaed iy e Hini et o

1R (PRIANIOIN, NBHO N driBk), hdtSgIREREES TRERI IR NBP4tis), Sind like insuli
repagg ucosi dase ‘i nhi bi tror ) suc algae(;car bose (P ISDCEOS ike insulin
secret@gecrs) Tt iamppretietedl thae meplitinidesapay iweicasedte efiigacy of insulin therapy by

s SRS L BAS! BlTRSRER 358 T AARL 9 . o

blockiag A/TPLddpbhdRet pdiddsiuyeHaghatsi s of conpl ex carbohydrates
to glucose. I'n another configuration, the other

medi calmemothescanfigutatiomyhepther mgcu@qm% 1s;qapaa,g9mst of a peroxisome

prohfei@grnec[t)ll rtlegi ?ﬁcgwyﬁﬁ)ﬁ%%llg ll%lp)glgr &%oélgl(fﬁﬁ ’ﬁ}(e'APPAR'y agonist

isa thiaﬁ@lidlmddlcﬁﬁ((TEDaQﬂ@llues?ensmtzerg mchidpigdut adtdiitddad pioglitazone
Iureas g |ncrease the efficacy of insu

(ACTGherakgtabg PR THRRIITE) 695 SHMSBE RIS (ASUANRIA
Glaxoglgglﬁﬁlgﬁ?p et n?%uforlﬂm AT Y %@e&ﬁ%# fhat T7D lnsuhn

onyl'ureas may I ncreas I cacy of _
sensitiz¢rs ahd other PPARYy 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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therapy by increasing the sensitivity of peripheral
tissues to insulin. In another configuration, the
w@edenivedi canent is a neglitinide, such as repemUsW0TE65363

(PRANDI N, Novo Nordisk), napgglidine (STARLIX,
Novatis), and like insulin secretagogues. It is

comp&BRE @t k& thek PRAREBAAdIAS AItIIE Ve JdNSTt SRS Es1Y AR Iuded in the devices
efficacy of insulin therapy by increasing the anmount

descripgd ksielogenous |nsul in secretion, such as from
pancr eﬁlt anotl}%? EonfC t]?h rlﬁ I%I‘ﬁso (c):fk Suiig fﬁerm ? Qe?nrl]gn% é}re contemplated.
pot asst um ¢ anot fer “conti gurati

Hlustrofivedy, tlﬁ@dix@ﬁrﬁﬁmty Ue%f arTZIealat seditifer o€ PPARS@EBnist and a biguanide,
proliferator activated receptor (PPAR: such _as PPAhﬁ

such as gnegfoEminFaigd W@tﬁtromglﬁézqnp}méea@ KT, GlaxoSmithKline), and

0 T
e AR, ST SRR i
includdy AlNRAMTh obﬁbmaﬂ&mmlﬂ_TZDBa )t isratseiagpietiatednieat wilee divgs that
decredsy testRal Sbfarheh pshicost Hg e BRFHed 2 A Goppbamation ith TZDs
It is al§@ Qpﬁir@duft@d fhaPMeQdrBgY thﬁpﬁ ov@g ﬁﬂhlﬂ SnSBYit) BE fﬂ%?e%@iné BEripheral

fi'cacy of insulin therapy by decreasing insulin
glucoseemtm ant etiloratipmep e inohidey alone pemi qdigdtion wsad)uTa’@sarid addition,

TR T T .
such ab kxdnbtidPRbeAivatiaseffdiaiis onEaneisdd, Bad likd 1%9(tl|n@§ kInFéa&ﬁi@n the

bi ndi ng action may be advantageously included in the
mixtuigendychesofadiguanisieding e seifonyluree, suet sanctiosmin wiedtwitrglipizide

(MET [P”l?r’? |ve%@§(ﬁ‘ﬁ%§;ar{mﬂée%§[ﬁﬂ S are contenpl at ed.

ustr re may bé of a TZD insulin

sensi t Inmbthef cdnfigtratiagahe stherameldicaniing ikadadéharidelGlclass a
metformn mxed wth rosiglitazone mal eate ( AVANDAMET,

glucagen o axsagalegdhesegd. It rappreciaied thatidypiag msphn 'fl%mw&@té%n with the
dev1cets 'aééc 95&@&131%%{3 g—?agtb@ AesifBHUG Db ﬁ'f(; 'tc?m%éfﬁ@{%ﬁ@/%?%géhﬁltle impact

e 1 nc 'one or 1n co atron w
of 1nsu1m adhsuistagipndldt ataydeduitah hgpdptycedriaigsa hypaglydemicaasdition. It is

el B OB 0 B Bl LA B

functidRRF (R 20 1cesids88hddREeih, R 2R4ASVelPbY R beRR Hildti¥hd ¥f thY devices
i ncreasi ng peri pheral glucose uptake and utilization

descrlhm;hetmn | ol exdegleaincome ilbwstriativeantydiaenitowponi théoBZ0s hypeglycemia

f an i cret moetic or

or a nlvherR oahdiiof et ren{Topefoatie By il prlufhBiisGaff of he

sacchagide ek @haidetbodil (K& dhd\brisbt d¥at yf)@%l%d?m@ or 54 hy;r@pyo@hﬁ@eonanﬁn may be
like mxtures. In addition e m xture may be of

a
detemmqglwmg@@yaﬂweau@mﬂl msihod af apniterieg blaed-ghicpés lgyels, inckading but

not li EQO gioo cg&: %; EikEr i &n%l aHFtX e%%%t%?%&c?g‘%emla or

er con I gura

a hypoggdemmnbnﬂltlbﬁ n&ysbacdeiwmrﬂ& by shecputianst tarogglu aaigmg, md/@mxpenence
analog thereof. It is apprecjated that during insuli
in recogaiFng @ﬁalgtsmﬁtqmﬁlﬁdw@g&é% Byoghesaia Bedypegiyranic cpndition. It

is furt ﬁn&@st?ﬁﬂhﬁtaiﬁloﬁleﬁ)ﬁ ﬁ§ ¥t 1 g%sgﬁgs?ﬂ'aﬁfe% ﬁQstQ:/h a{y sust?/lned levels

essen I npact o |n adm ni stration
of gluaage;ruhdmmistrhtyquo ghd/ merﬂfare «me sariafoo@if yoeemeodimanti woudd include bolus

is further . ciated that, the ad ration of such
delivery of &m%a&xasag E%@e BEMRBHe Fiustye Bpig ﬁ@*@a@a ation.

In another configuration, the other medicament is insulin-like growth factor

(IGF) 1 or 2, or an analog or derivative thereof. It is appreciated that IGF-1 and/or IGF-2 may
be administered with insulin, or analogs thereof, to décrease hypoglycemia and/or hypoglycemic

conditions that may be caused by insulin administration alone. IGF-1 and IGF-2 bind to insulin
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functions of the devices described herein, or
alternatively by the bolus functions of the devices
waele®ecnidoed herein. For exanple, in one illustreCT/us2007/065363
enbodi ment, upon the onset_gf_ hypogl ycem a or a
hypogl ycem c condition, the patient being treated may '
receptbﬂ' ﬂdtﬁ\;lﬁl Iﬁugxgllo%r a8 {I]Hﬁh 4BLd ﬁ:i%hlf?lf s&cﬁ%s aeHRRAT0-8d of dven 100-
rstood that t e onset of hypoglycema or a
fold ldsslaftﬁgity deniigsution WitHoahbemy bdymd dettesory,rieid Su&estgd gerpdministration

o o e sl BEP Lo bond e
theref: Hﬁ;i?ﬁdecr%aéé thd ﬁotleﬁti‘a@ for'tﬂe S8t ¥alybaslyOdia bﬁkﬁoﬂﬁ!@@gly@émlc

ypogl ycema or a hypoglycem ¢ condition nay
conditihens eaused byl irtsylin hdmipzstiaen. It krundgstaod shanilGly;1 @ﬁdﬁBrz may be

rapldl)éﬁg el egH@f N {ﬁeegl% nblilaﬂalﬁlbsgr é‘?‘lénrﬁ\% ord lgl?”( 1%1{'18“ ?@h#zﬂ& of IGF-1

and TGP I @ NtheiERIoEs 06l alkh 8éntbmiplateld Seren rﬁtucg Uigaid emgugate niay
| ess desirabl e to have anéﬂsust ai ned | evel s of

increagg the ayerall hwpavailabilitnef e IGEAprdieFes oF @%qgethvrgpf thetign
odi woul d i nclude bolus delivery of the
admms%%{%s‘i e ggh?ﬁege}{ primary or exclusive route of
adm ni Bit anathieptonfiguration) the vtheomedigamatt isoC-peptie, ot dnenalog
icanent is insulin-like g hovvth factor

| .1l or 2, .. .
thereogr It é\fh“féiﬁﬁ‘l?& that ipy grdoggqus &t pEAdpctiqn; anflé"geé%hlé@r poggsulin is
made frﬂﬁé c@ﬁs IndPoHdé FJlea!s% @CIQBBéd l?)? g@ﬂﬁﬂa@ésstb e&1686e e (rpeptide

in, or anal ogs thereof decr ease hypogl ycem a
fragmemd /Fmallh mdgixywmﬂasedbpmduqee tise mitate insufindy tomogiog tb@/tennmus of

nsul n adm ni one, | GE-,2..bi.nd
the B 1 BB PO Rt S ST e or any
analo n'vﬁ‘tﬁél théteofS #Clie 8&cotd nRERHIeHO -Withsht BEing e dlKheory, it is
old less affinity than insulin. Wthout being bound

suggesied thaeGmeptidetis ussflslug gessHlasion o shidedermelahodismeand gfso inther

. | GF-2
blologgcglgy élgg%ﬁqng é{ﬂ%?n%g nal (gﬁl[e{e\f/’?r etfle H%DP eroéggérggﬁlgle@%placement of

endogEhRSils B8 BN Wit eROERBLS Surded linatyh&d(lﬁ 28 unddsirbylp m’by@f&i‘mmtlde For
and/ or hypogl ycem ¢ conditions caused by insulin

examni@ ACWiopg ms '«bw-mptbld patheleay thebmay aerempeiy-diabglpror ather diabetic

I -
o o RS AR 98,0100 gt o
admmls@&tld)n ﬁlﬁsﬂ trbﬁﬁeﬂnopﬁhgi dehmase tha ptoggssioapénairsmthy, or delay or halt the

cont enpl at ed herei.n and, cor at es

onset S REPEREET N SIPUNEd FTAG s heT A1 eorgPedci o reed g hgfer
8 B6th8ds that includ

patienl Faiopfl R BaRnt iRt %ﬁé@ﬁi?ﬁ“&%‘ﬁ‘f‘?g"ﬁrﬁﬁﬁm the ot par o

adminitatingirperitidedyGjpejoni de, or an anal og thereof. It is

under st ood that .in.endogenous.insuli.n duct

net abott €ias Ifﬁ“f) e SPEPTS, 7 Hiaipe (frgie{lﬁaég/e g‘éﬁf?OéJ g g’l%glrl]%%red to
the paﬁ@ﬂt%{i§ atiotoflaBout 1 CPMES mdYar BERE LelRssd foQhd REERE ehuk A€rroring the

C-peptide fragnent. Finally, car boxgpept i dase E
endogpmcw@ gorditiothia heakdur patientsuin snobler mpneak Hiei Grgentiss. erenalos 98
a {

denvagge ggregg cﬁgllnés} %fi %ost{l%geﬂ?g{: ét%srutﬁj Bﬁ%%srtﬁ:%llﬁ F@anhaqngﬁy basis
compded {ovBé inéelirt. hﬁrtm@flatteﬁSmb&ﬁnﬁ:ﬁK; ﬁﬁduﬁﬂtﬁbtdrﬂlr’fhittleverﬂ(bpéptlde may

bei ng bound be theory, S suggest ed that C pepti
not nepd to feranaintainedrag fighas ige ef mgpliiedeeahipbaies and assentated) °§8d1t1°ns
In addj tﬁ) th$ﬁn(f%¥s?(#1o%gch§t% Fé( tfd%&ﬁﬁrﬂﬂatleﬁ Sléﬁsco a%F‘Qeau effect and

i ate or near conptete replacenent
accordiiﬁgl?,r}ﬂtﬁgﬁﬂﬁe@s ﬂoﬂ@eﬁepﬁdmmhjn demexage neersingo UFtmesin iy alteaaie aspect,

to an undesirahl e |ev of. .C- I de
the C-peptide, or analog or enevatlve ﬁlereof is a m mstered to tge patient at a ratio of about

4:5, about 3:4, about 2:3, or about 1:2 on a molar basis compared to the insulin.
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exanpl e, neuropathy is a co-norbid pathol ogy that may

acconpany di abetes or other diabetic conditions or
waeoendittdoan of gl ucose dysregul ation. Thus, it P&I/US2007/065363

suggested that C-peptide admnistration may treat

neur opat hy, decrease the progression of neuropathy, or

del ay Iﬁrad@igbﬁ, it 138, ﬁx‘%@i@fed @fat RRYER BRIB¥goik ehbodiment where the

appreci ated that ? e devices described herein may lead

second ediedment i@ pegnte, compnahgoe defiative teveafithankd administered using

t hods, .i ncJudi ng conventional , net hods t hat ..i ncl .
any of B ey1cet A PHEECPap R GBS By et Tn e o e € a singe
needle! Wherbh PERh hfiica®ent@8] BOmB! prilefid ¥@hink&atiler Bahothbsvariation,

admnistered to the patient at a ratio of about 1:1 on

devicemaresklaeted izt mchdapee erimprs negdles, veere # leashive afispelonqgeqigs are

he en enous, condi ti on_| al Ine . .
ocated G RIS AE Bty i el Pol S HeliRan S} Bttty o
soon aftBeddafhistratfonad Menits beERE) inf thBpatat.i ent at a ratio of

| ess than 1:1 on a nolar basis conpared to the

h .
i nsul iIn anpther qond gyratiers theslimsioaidrigrrnd mpediqamegifcrdy 42 g doth anti-
infecti\téé]& %rllﬂgqiﬂllgis Slpg)fne gé}fé?t? Eﬂeda?lfi.[{ﬁ%{;fg% (}ogg)?q%ésgagp EntiRLfRL Al 3Efts, such

ose or ’rnsulin etes an
as penRECirdireldted @bsipbirais sincluding daibhcaphems, tcaibapenedsy egpbaldsporins,
that C peptide adm njstration may | ead to.8%£lateau.
and the hfe gronobacipms, BOWBFAERS ATHAS EREIUFR SHSORBICE: SEjsPIaEns,
Y 2B RhiE B RIAUE  erfthfnyciRUguind BndsNdu$foRhhRIES @tfacyclines, and the
aspect, the C- peptide, ‘or analog or derivative
like. thereof, is adnmnistered to the patient at a ratio of
about 4:5, about 3:4, .abqut 2: .OF ut, 1:2. . .
nol ar Iﬁﬁ%f%‘v% GWB’ngg'&b?@estqﬁaé nilaﬁ'gr{?l 1}1%11_1%21013%1& %e%g%,gdﬂ%tc ribed heremn
includ&PRf 8Gioalifkted RAhmikeMY BertiificiOkaGgiyoE, aediogbinTaetinikia)
t'he second nedicanent s G peptide, or an anal og or
streptogfeyiciny tabiranaycih @né dfe, likea llusiratvimeamhaserticans indpdfglorsgrbsfand the

. h evi ces _descri L0, 1. e t]
e 5pA5E SEFBLBPEBAP RS A BB g,
like. TWARFaE0Y cdphhidspiRits GrilRIatEst2Sbcord) thitds apd fomrthtgeneration

adm ni stration. In another varjation, devices e ...
cephalggriogins. stich #nefadril, gefazaly, erphalsria, fe%“;fa‘m@r%L% gefoxitin,

. (o) | 3 .
oo Byl PR, 850 A5 PERIA, D8RI c ocosims
ceftazittinxe, icefiibdicat ceftizovimes oefiriaxbhe cefepmay asd thatliken at t he

site of entry intg.th atient.. Ln, anpther ) .
cont | ginsiFAmagtedes Famay e el iBe fisrs ey hessin
includé b 5},%? LiANEd [N EE MM SCiR MIRABRE S cinl, BirRBmIERE6Hthrédifein,

anti-infective conpounds are antibacterial agents, )
roxithremyhciastrglemidoiiytinnandethe like | Blusteative ghisaopepsides thal mal pryincluded in

car baceph . car.b ne . cephal ospor.i . .
B e e S e
penicillihy GRRRAIL birdRRilliN, HAGRETRI, RfocilMRC EakhidRlig Rldxatillin, asd the like, and

i ncl udi ng erythromycins, quinolones, sulfonamdes, . .
monobagtama dyadiderraconamd andhellikr o [lusiratipptnolynepiades include bacitracin,

. .am nogl ycgsi pat may be included in the devices
COhStn&é’gg?T%B{e%ghgén%gﬁﬁhl %C| ude, but at not linmted to,
am kadilgstra8i®8 faifbohes inkladésvisroflox dean By@ianin, gatiflokadia,i n,

streptomycin, tobranycin, and the like. Illustrative
levoﬂ@@elaa@@ﬁg}iwlm #nd the ﬂ?-oﬂ@_&%}d@ﬁulé%@%é ipglpde mafenide,
sulfacéé%rkfgigt Ju?i%a}#\éﬁiz%%’ %%Q@ﬁﬁe,&ﬂﬂﬁéﬁ&oﬂ LAREASHHm, BAGERAV) and the

ta ner openem an .
like. Illustrative tetracyclines include demeclocycline, doxycycline, minocycline,

macro

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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like. Illustrative cephal osporins include first,
second, third, and fourth generation cephal osporins,
waeemh1aw3cef adroxi |, cefazolin, cephal exin, cePEDUS0Y7/065363
cefamandol e, cefoxitin, cefpgozil, cefuroxine,
cefxime, cefdmr, cefditoren, cefoperazone,
chlorsGEHEHER, M bR iy f TP ioa R il flidone, fsoniazid,
linezolill) ma&tdnidazyle, nitrofupdntelnsrifmatn, spogtibenyag |telidtbniyein, Ard the like.

devi ces descri bed _ herein jncluyde, but .at not .lited .
to, azi% %P%Erph?dl@le% the I'ﬁr%rﬂ?g ???,Ong edicAmERy 8*)11{5 dre agonists or
: laRsmikted hid i1hdeRti SR RS CEY Gk FirstddidaiRnt i
antagffigfd Y 8%??‘%1??"6"5&%@5%%@%‘% e a?"%n% be Included

dopaniine oted qpemircascapbs agoiisidaikthe second oledigemertiis s gppamine receptor

vanc cin, nd the like. |IlLLustrative. penicill4ns
antasqiR GG PRI fecebitt et i AR setibddin pCT
intern&ARENpplitdtion se§d] RAPTITIISL00H04B [4b&hed dik@osu st which is incorporated
nonobact ans i ncl ude aztreonam and the |ike.

herein|ip jtgeytirety bw@fqg@}cy.pgmqe@&scq, the|dgpranipgegoniskis isﬂ?ctive for the dopamine

| 551 ' i isd il ild for " Rbdn¥iRe D tor. It
0 sl 3 e B | sl @b Do
is appigeitted takthe coradthimisthtione@idapaming Db tremonentagemistinpy enhaose or

ol Y B R SLbP AL B L5 BLAPAGE rtuain dopamine >

receptSitgbhisi® X R 1s0d1, appretiart kiamp the kp-2BAGTRL NN affadiopireink Dis esceptor
Illustrative tetracyclhnes I, cg#de denE%Ioc

antagogsipay, d5crqase, amehRiae- T ieaty %5? FRAOrRE W1

agonist, SAdIRENCdopABine M) dedepiBr ddokiRts. Still other illustrative
antibiotics that may be included in the devices

! e . .
descr | Besiratize doppming Do greeptprantagontst thatmay kegnelyded in the devices
: e &l i.col . f LeOL ..
o PRI SACHATHR e,

i soniazid, linezolid, netronidazole, nitrofw antoin,

rifanpin, nefycin, telithronycin, gndltheslike.
| n anot her enj '

Qtilel: Eo%hmine receptor

medi canent s 28 2 are age® or antagg R

neur ot ragisnj tt-gr receptors. Hijn ope iklusyratliv

aspect, tt ' Hn%dlc.l- s depam aydopani ne
recept or, agon . and the_second nedi ¢ I® a

dopami ne receptor antaéqpist. I'llustrative dopami ne
recept or agonists anq aﬁtagpnists are described in PCT

i nternational applicatizon-Seri al >N _RA

PCTYUS2004/ 043145, ot h scl@sur el 65 which is

i ncor porated herein tsYentizset W by reference. In
one aspect, the Ribpz e 29ani skl | ective for the
dopani ne Di receptd A lanot hef R t he dopani ne

antagoni st is selxct¥ve for the ne D2 receptor.
. . ) i . OF. Bl R
and plghma G ABRGEL BB, LRSI OF ERSAHR hahicBh SOPL AR i
hydrogdie a&flf suclaayCpC, akeanicl,|behanydfpivalofl, ankdehalibipg i areoptionally
.receptor. agoni st, incl]uding do aninedD recgg?gn .
substitioinRY or PRerlogy BrEF S SFeuls B pRERIYH @A (he like; X is hydrogen,

C bi3hdt b AR RAh G -BR WakER RF sélif% RiGLC, alkyl,
ﬂumnhggagg@?ggggébgﬁgﬁ?%?gge, or alleviate sidele fggfs(g <
acyl, sasis acC aCedkandyh, Hehmoylqpeatdylcenddbeltkemor ameptiopally substituted phenyl

i ncl udi ng dopam ne .0Oi . recept of, .agoni st Il ustratk
or PhgEpLRHETED Beé%%g?daﬁ?@*a‘aﬁ%o&%_ et ofty fyatiicPhadfe sroues
R! and R® Eﬁ?o&ﬂi%ﬂélﬁ% RS bARS & edrBl N-GHIC bHdEH, uUgroap, thed representing

limted to, "conpounds of the formulae:, . . ;

a methylenedioxy or ethylenedioxy functional group; R, R", R°, R", R”, R’, and R" are each

independently selected from hydrogen, C;-C, alkyl, phenyl, fluoro, chloro, bromo, iodo, and a
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and pharmaceutically acceptable salts thereof, wherein

R is hydrogen or Cl1-C4 alkyl; Rl is hydrogen, acyl,
wGeaw1893LCL- C4 al kanoyl, benzoyl, pival oyl, aneCT/082007/065363

l'i ke, or an optionally suhsjjituted phenyl or phenoxy

protecting group, such as a prodrug and the like; X is

group h(%ﬂ’ ?ﬂ nI ’d g&&ggé\m L, Of105ucRHOER C4 4oy rbeﬁz&’l %@al@{l and the

erein R38 is hydrogen,
like, oaydptionalyhsubstit@edplicrail bapi@ylbxy b@tﬁzbyg gropp\@lddy 18 sg{mjed from

the |ike, or an tio subst uted 9.
hydrogsPeoyalkyipPhah AOR g@ﬁmy BrosA B ein & is
L EBhBy1 hz@l !%@ﬂqeﬁ&emw‘%d fas defined
hydrog%ioéégkg C}{/ﬁgé ?‘gdlziéaﬁﬁ%get hgr bt o forma -CH- QQ
above, a(m:bm@}aug.smnspruwdrmsnylecprpélmcmm@te@tmmrwm%mew@mgyhﬁrat least
f%(i X(ﬁgﬁdl oxy functional group; RA R2, R3, R4, R5,
oneo R7 are each independently selected from

hydr og@iistraive Gdpatlikyy D, rdeBS:BY Antadonisy that ey Etflﬁcluﬂ)dfdlm‘nhe devices
i odo, and agroup -OR 9 wherein RO |is hydrogen

descnl@dchlqr@g inchndghud pikaoh J_j;nlted [0 ﬁg@g)qychcﬁqc\pgplgw 111us(§rﬁevqall}ﬁ éelected from
the typbcrai ?%dc%qiy}?,]lcﬂ fgrgﬂ an“ é%&%%?ﬁé é% fe qt %Qﬁﬁ%& ﬁﬁ dlpahg 1E¥1

antlpsﬁhot@,‘k Iﬂé)kgéneranki (bB ytbsomfa‘[ed avith, 1essfdcme@xtrhmmaml,da] symptoras especially

OR 9 wherein R9.is hydrogen y as
dystonigs, o4 laﬁlsl@é?ﬁb?ﬂt an, gR3!y |1n°f‘iﬂsesdpc§gﬁum %IHE“% %OQCF‘E? ionggpoctated
with tlféﬁ%x IIn Bt zg: £ NGE tpRAY Enti ﬁ%oﬁ@%ﬁ&@h’:]ﬁd@ﬂ%&h‘i&l&g and non-
or p enoxy prot ecting groups, providing that at
phenotlheaﬁies suvh aeﬂdétaﬁnesneldﬁone |and sherldtel e anisherraisprst, e atypical

t t t. ded h
antips YD G R aBL DR S REREP R D et hfing ipipragote.
nsperlHGhe (9"[91 @%8 ‘ﬂﬁ@ltd-PZ-%Gﬂiﬁcﬁ(azdllj *lﬁhﬁéﬁdmtﬂéth ﬁQLrﬁahﬁ% f7,80m
typi cal and atypl cal I'es of anti pse/lchot

tetrah;aig:eﬁﬂszynldo [18- adp)pm@ilafm@de)s watsumw seaiindedg (Ipidyldaahtago-1-(4-

ﬂuoro&%yﬂj@? gﬁplldfzﬂypﬁ-%/ %&@Ségl y gﬁgigﬂéﬁﬁlgﬁoﬁigl Z;‘tgfgé i aanéi th% Hlée.

Phenoth®&$nek iR But afchot nmhiea Ito tHiletpe@n@snd, Aupieshuzing medseddazine,
concentrations associated with therapy. In one

perphemh@m,mc@mrpﬁmmﬁa dyiendazine, AHF{EopsRIRL Non-phenoths Bites include,
i
TR DS ROADE A HAFLORE el 88y sheigen
includétbnpirealbt AmitePryulinobpiae ﬁl\}ﬁmttgfl-nr(élfmﬁlhaylt lhmperazmyl) 10H-thieno(2,3-
cl ozapi ne-1.i ke ag en% hers, .inc

b][1 51&)@%9%51%@:3010%%&4 ca ql (a—methyl 1-p1perazm{/11 -5H-
dlbenz%& % 138 h]‘#ea&%{xé)g&ﬁeﬁ 8}!)1:1@(53 N384, 11 ADidiepRri10§1ne] et
piperatiathethydiahatidl)pgiprasiolons (S2[2aHpiti2- bnndolﬁothwmie} yb-1-

plpera1z1p}j]3¢;1{1,ﬁl|]1 rg:,fg\%ro-lslgé h&&ro-gH%ldJl% (Lne) 1 [0 Ié 1sg1 ppreciated that

other t%,rpllcalmnﬁ Qlypitan¥itipsydhstid bientaasy) betised s BReJoparaind rédeptor antagonist

. Phénot hi azines include, but are not Iimted tqQ
descriloddll hergin. ohazalmappmomﬁbmtzvam@us proljnatipas ohtypical and atyplcal
rphenazi rochl or perazi ne, thioridazine, and
amlps{')‘i%l Ef A% ﬁsf %]ﬁg n- phenot hi azi nes include, but are

not | iThd @Fide®débetibgtidreld maypieroafigited mnitlivé daflhidusage amounts
O her cl ozapine-like agents include, but are not
of the yarggus é’msttagd 8tcand gﬁmc;éments 20, 22 at bioequivalency levels comparable to

convezgtﬁnque«ﬁﬁ% é‘on it U da‘hgggt mglsritlvqyg ﬁfeﬂ%ﬁﬁﬁﬂ Sa%%eilbér@@ o rted that

correldte (Atheedbmyehtidnad bmd@agdwf 50058-51) ﬂeﬁﬁ)ﬁ)p@r 2,000 mg/day. It is to be
4] di azepi ne),

underS(tagp(’% tgat(tbre HNPIER 216][1‘63“?‘% lr g})ﬁﬁptg% S?uﬁesl qeswbed fereln for the various
dev1ce? é&FF 5?(%13?% %L)bgfagf?ﬁ(iw 1@%@%91'1 ihe eﬁhﬁlﬁ}%ﬁﬂ &ertﬁ)sage form. For example,

enzol sot hi azol - 3-yl ) -1 pi perazi nyl ]
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ethyl]-6-chloro-I, 3-di hyd ro-2Hindol -2-one), and the
like. It is appreciated that other typical and

wa@eoppitcaB ant i psychotic agents nay be used as PE¢EUS2007/065363
dopam ne receptor antagoni sgp2 described herein. It is
al so appreciated that various conbinations of typica

metfoiid ndfyyRi dedlerad i SRS brooRBRRSerPYole atisReh thdth®rresponds to
deV|ces descri bed herein may be configured to deliver

valuestthit|dp ngo eenged thepank Blagha cqmemé@rtlpn (Smd) ebserved fpr deac@plgdosage
ts bi
o, USSR oA B BARGABHET eGP, AOTRARLS v

deliversatih @lsi¥taineEYr Hacal dielivers pﬁﬂil@it arxatee $ovid @anale Cng,aztrﬁ to
t he conventional oral dosage of 500, 850, 1,000,

corresporglEe tgghaierpragetvalug underibe davuRder sesare (AHC)1sheh @ﬁfﬁghﬁ range from

about Q% M%Oﬁl{ ?61 ? I}lﬂe H@sre%tﬂa 8{h%+' Vil&#étfglsm @&%{1% he Qvehl s%{)trbther first
i'ous eVI ces w 0 e substanti al

and seb@l&ﬁhedlhﬁﬁbrﬂd‘&() egdescaibedheroinake fbosdgeariddornoutkely denved from

| e, metformn, may be delivered in a ul satjle. or |
valuespapsehted G b FVERGTR] Wosage s pksieh medicaies ab%ﬁlceaals Desk
t
RotrfBL 58 R, Wl SRS B gp) Al o i

1ncorpbmterahhewnhymfeneh® range from about 0.5 to about 4
[ mL t erna bhe del,i ver.ed

Sust ai hixseposd iyt iR ST Heee e HegREE b} fpropriate

for bagahaéhvtsfse of HBEnat VBH Holis' REPEN AL MBrd Pedubit 2AY S6WdRIoYa| o
under t'he area under curve (AUC), such as in the range,

medicfmerts ﬁlbbm? dalivesedsgsoyentipnaliy efts/ontwicT Rersday el i foraplation issues,

v.al ues for I t her
conve B 0 A AL RSl B el v
may bé Bordpalfedrto dekiNer PRAyhadeitihatid PK)) profiterl df@sedivagramntied afaaiot

t he. conventi onal dosage forns of such_ nedi canent

in
possibferRyil EqTR/ABtiorpl LB ke ROk examlerfhopeasnR! flex Biheveitls sRperally
it
om0 611015290k B L Al
profild, bea thewer pezk- lﬁgberwabe}dmbgrfeaquemlsbeleﬁ’& profiild. ar | y
appropyriate for b sal_ deliver or altgrn tivel

| u
del i ve¥1§ﬁr%freﬁmllga o4 @ Yﬂnta&ﬁ%lgﬁ thGuRreset disclosye ariting ot the
vanougf?éahﬁ@sr@ﬂﬁéaagyms%a iehd ¢ AEFibEPRMER TORAT B Batlternative
tw ce per d due to fornul ation i ssues, conveni ence,
embodpmengs of the npmateslarphnetémds afdhpbiesant disclosromaymgt includéell of the

o SR T RIS P RS SR R LR oo

of ordid@ly SR tﬁé &t i/MaS/ Qed&ﬂ? \evitd @BidlowhGmplénithnt-6068s oﬂ'_atﬁrapparatus and
exanpl e, the peak-valley PK profile general

methoé&@brm@myraﬁ@omenqe @hihedemnmgg oty present dw‘bxsvré@nfl allgwithin the
el ease PK profile, or a | ower

spirit anﬁwgéqﬁ; O?E%rpr\gléé?lf eyaﬁ%fge frequent pulsatile PK profile.
There are a plurality of advantages of the present
di scl osure arising fromthe various features of the
apparatus and net hods descri bed herein. It will be
noted that alternative enbodi nents of the apparatus
and met hods of the present disclosure nay not include

all of the features described yet still benefit from
at | east sonme of the advantages of such features.
Those of ordinary skill in the art may readily devise

their own inplenentations of an apparatus and
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nmet hod that incorporate one or nore of the features of
the present disclosure and fall within the spirit and
W@ ewpa1089 t he present disclosure. CLAIMS 1. A fPai/tisS2007/065363
delivery device for admnisg®ring a first nmedi cament
and a second nedi canent conprising: a housing, a first
reservoir within the housing and configured to contain
CLAIMSe first medi canent, a second reservoir within the
housi ng and configured to contain the second
medi cahent , Adil deliverydiesich dui adgniristeiing @ fiesh thedisamierfiand @ second
d.for fluid.conmunication with the first reservoir and a
medicBenf §MBHE 8 onf i gured to extend exteriorly from the
housi nghowdinglhe fluid delivery device of claim1l
further conprising a basal drive nechanismfor
provi dé figgt reseraein Within th beysing andirenfigyred togomtasmedirst 3.
. The fluid delivery device of claim2, wherein the
nwdw%gggi drive mechani sm provi des a basal delivery of the
seconda sgeend@ssidir withinfthe hbusitighandebhfiguryd thesointatn the second
~claim2, wherein the basal drive nechanismis a first
medicyaeHi andr j ve nechani sm and further conprising a second

basal fpd i | Sl 79 PR licABhIEY the first
of thé9§§§%§§9%%3?%3%%&??“@%9¥L§*?@5?3 Celi%ery devi%elrs
reservoit and aserodd emheoméiguret! e exftendsextaivalySemo et hoasiag. dri ve
mechanj snms gach .include.a.coid . spr.i a basal driv .
o1 St ot andlF B ASHATFEARi s B BiheT oosigng | paffigive
mechadfld %?Rz\bvﬂﬁﬂg £Basaf ddivalyBrihe fildf BBEark@Pri sing a first
punp chanber in fluid comunication with the hydraulic |
f1ui d ¥eserThifluidflelivery deviestofistaimi2, wherem the basahiliya weehanism
.a first . flow restrictpr and a.second punp chanber in
prowd%fﬁbﬁsa[:%%ﬁ'i %fgﬁ? %eﬁoﬁao?lﬁ‘%f%erﬁydr aulic fluid reservoir
of the4 secorud Mag ablivaey ¥&idesTieiiiva 2rwiikRinathe agandrifd Mmuchanism
restrictor. 7. The fluid delivery device of claim®6,

6
is a firpt ras#l ¢lrive Brephanisom gndafupthersqompaisingrspeqaiddpel dgys mepksmisn for

- M I hin it LI f Ui jr to exert a force on
pr"“"m%e %g?ls({}ﬁyr%&iogghﬁesﬁ n\%r{'ﬁ%&%@%’é first fluid reservoir
and a &ecorthedflid ddivwerpisieofpbsntd, ohedinthe first abdgecond basal
. second fluid reservqgjr to exert.a force o he secon
drive RerIRME AECBREIHIGR £01LSTEBEARASH) ATV PR @vﬁﬁﬁlyﬁsvh%ﬁgg
reserv%ik.m d delivery device of claim3, further conprising a
ol us drive mechani smfor providing a bolus delivery
of theb.fir sThenfbdd deliveny devike oflekaim|Su fustthgetammprisingrefiistpump

chamb%I inctllu?(li rcr(])nslr’nuﬁ\lll?::a(:i‘trioenI vpritltl ee hglglaldﬁc ghrﬂdvrgsegveocl:rhgfq & filst basal drive

mechanism via a first flow restrictor and a second pump chamber in fluid communication with
the hydraulic fluid reservoir of the second basal drive mechanism via a second flow restrictor.

7. The fluid delivery device of claim 6, further comprising a first delivery
piston positioned within the first fluid reservoir to exert a force on the first medicament within
the first fluid reservoir and a second delivery piston positioned within the second fluid reservoir
to exert a force on the second medicament within the second fluid reservoir.

8. The fluid delivery device of claim 3, further comprising a bolus drive
mechanism for providing a bolus delivery of the first medicament.

9. The fluid delivery device of claim 8, wherein the bolus drive mechanism

provides a bolus delivery of the second medicament.
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provi des a bolus delivery of the second nedi canent. 10.

The fluid delivery device of claim8, wherein the
whoioas1589 ve nmechanismis a first bolus drive PEDOS2WTON5363

and wherein the fluid deliveggy device further

conpri ses a second bolus drive nmechanismfor providing

a bol ugy del TiemMyd ablidpe dS8EOSTEIIRN, GHERM the bdlus EA®e mechanism
fluid delivery device of claim8, wherein the bolus.

is a firgt holes drisctnagvhanistn pod whersingthe dlusheslivenydlesicp furthsr pemspresgs a

led to the. ratchet...12., The . fl ui d deliver '
seconf Bf s Becna o RER g RGO By M L m Rt
associ gf.ed vhd fluill delivery 8évidd ofi cthitess @heir tha belusldeiyemachanism
t he bol UquI ston is positioned within a bolus fluid

includesa eatehst and mbglpspigtor cennled lodbe Bichgh t h t he punp

chanbe 1 The . f.l i 1V . [ |

furt heiz'corserl}el @llﬁ% 8 ‘L"lg‘} egyeg%ﬁé (ﬁg%a :th“\?ﬁhg’fgwa ;?-Ilsgﬂga Bnd
chambe adsbgibtee tithahe fitstfldidaesemao dtwiemeinitebolusepisec Bpdsitioned

...reservoir and a second end configured to extend
withingaholys B gesprvghin Haidroguyication Withihe pyrgp ghagherver y
devi ceqpf | g . J: fiqr &
pOSi t i L2 oL lid-deliPugHCE didfuit 1, %@S%@“iﬂﬁg& second needle
having® ficsh enchemdigereil Sorpfhsd toromadicatiorawle thersdcanddessfvoitad a second
hausi ng. 15. The.flui d del.ivery device of claim 13,
end C%ﬁé’\l@ago extef quy;ﬁ:qwgp}pﬂgnéi rst needle is |onger
than ajglel i s fuiduslivly 888ceSEHERRE 1RERHERIn thS firsT Reedle is
fluid delivery device of claim1, wherein the needle
positidned latial Bt end of thelheusingowd theggeend Hesdlefis pesitioned at a second end of the
housi comuni cation with the second reservoir. 17. The fluid
el i very device of claim 16, wherein the needle is
gener ald.y "Mshrage deliverddevideoficldiind 3g@hérélr aydetieviyc@m@if the first
claim1, wherein the needle is generally "Jshaped."
needletig lomgprethan g felivesy aryeekiiheessprdnesdles| ai m 18, wherein the
J-shap n % ele’ f g8k an i :
nsert o { s A BFEpSeiee droHim A UAERR UEEH: b0 o hird
end configfired dorefthid corhmuhicstéon weith thetsecoadpesetvent general |y
simultaneously with the insertion of the fjrst end “
“nto the fi s I deiNsEy deviest ora 16y wheredhy Peedlp s gencrally Y-
shape(g’ew ce of claim1, further conprising a third
reservoir within the housing and configured to contain
a t hi r 8. nedlTeafimd ticlivety dévive dficlain 1dwhencar the deadleie gehierally “J-
y one of the preceding clainms further conprising the
shaped. 7t st nedi canent contained within the first reservoir,

and t hp. secpRAnIE délGRFPAviGUTCRiMad, Whérkinthd h@ha?@@ asddle
reservoir. 22. The device according to claim 2

includgirefiest endorsafighred febd inparteddntodhe Bistiraseipic anbmsegond end configured
o e 5 @5 BRI iR El A oSS o Pend oo e

econ S

first res@veigt ed from the group consisting of incretics,
incretin mnetics,incretin anal ogs, .anylins, insulin .
secr et #yogukhe lyd delvery devics afickand, fyrthst earpRjsings third reservoir

WithinQE@ﬁl(Sdsﬁlg%H ©Briffoured to contain a third medicament.

21.  The fluid delivery device of any one of the preceding claims further
comprising the first medicament contained within the first reservoir, and the second medicament
contained within the second reservoir.

22.  The device according to claim 21 wherein one of the first or second
medicaments is insulin or an insulin analog, and the other of the first or second medicaments

comprises a component selected from the group consisting of incretics, incretin mimetics,
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production, glucosidase inhibitors, ATP-dependent

pot assi um channel bl ockers, peroxisone proliferator
wa@ewrastoed receptor agonists, inhibitors of PCT/US2007/065363

gastrointestinal glucose absprption, and conbi nations

t hereof. 23. The device according to claim 22, wherein

incretih ARa105N 8y Rhs, (R8I bdchdtagdou S aRMEh SBRGiHEAEBALiBIt68 BPhépafs glucose
a biguani de. 24. The device according to claim?22,

produciiosy gliigpsidase ihibétorsoA TPhdependest pasassivardnanehblickemsaneraxisome
oot RRALF R s RPERRS, PR el e Bk g o

combifstions aRpbrMedi canent s conpri ses a gl ucosi dase
i nhibitor. 26. The device accordi r&g@t o claim 22,

wher ei 23- t helhstdemice gecordiag 4 ¢laim &3, vaweecim therder ehthefirs or second
. CO I.Ses. urea. 27. The device according to
medic&RONs cﬁns\%%g ?g&%ﬂ%ﬁ%

clarm e other of the first or second
medi capent sTiRaigpice 36 rdingagtlaibi 20, Gehere2®the Diteer déthied@st or second
.according.to c¢claim?22, wherein the other of the first
medicgpenieeIHTISHRY ﬁé‘&%%é‘?ﬂ’élk&?ﬁﬁ?‘?"sés a peroxi sone

prolifgyat thgqg,icg at %ilﬁ%ﬁg(gﬁiﬁ{ m%?,%féire?ﬁ Ehe%%ner 5P@e first or second

devi ce "according to c erein the peroxisone
medicgments am@misos a ghicosiddse thhilstept or agonist is a

t hi azolj di nedi pne. 30. .Th evi ccording to.cl ai

22, "uhd oi PRSHEVGE AEPIGRE TR 75 0T Bediter of e Hrsor second
medicBEitS M ses £ ONRIyARS. C peptide. 31. The device

according to claim?22, wherein the other of the first

or secPhd rbidsuiveaccordingty ¢laias2dyMheraip e ofirer ofithe first or second

di devi.ce accor di ngﬁéodgl aim 22, wherein the other of the
medicgents COMPTISES & irB !

Canments conprises an insulin-Ilike

gr owt hpg act e dedize abeondihf asiclgin 22 Wbt theiotigr bf thetfiretred second
second nedi canents froman fluid delivery device

medicyrpenis ¢EMPIESes YBPIOYISPIA Grodiferptor actiyated irecgplof 989yStof t he

first sgedi , Lvari - :

e ol PR AL SRS, 18880 0850 o
activated adcoptdBagonine ised thidzbkdihédiste. basal delivery is

approxjmately equal to the seco dH@asal del i very. .35.
The nethod dfe devie rossding sl 24 neheri e o o the fifst or second
dicSebdty &¥ort r£3tigL than the second basal delivery. 36.
me 10%?6 metr%%dé%g I%?al&ém 33, wherein delivering the first
basal 3el i VBreydevive lacabeding trt claitri 22 wehefdin the otfees af thefirster second
. mechani sm and delivering the second basal delivery
medicaments comprises glucagon.
32.  The device according to claim 22, wherein the other of the first or second
medicaments comprises an insulin-like growth factor.
33. A method of administering first and second medicaments from an fluid
delivery device comprising:
delivering a first basal delivery of the first medicament, and
delivering a second basal delivery of the second medicament.
34.  The method of claim 33, wherein the first basal delivery is approximately

equal to the second basal delivery.

35.  The method of claim 33, wherein the first basal delivery is greater than

the second basal delivery.
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i ncludes actuating the first basal drive nmechanism
37. The nethod of claim 33, wherein delivering the
wo peogti1dasal delivery includes actuating a firBCT/Ds®ar/ 065363
drive nmechani sm and deliverigg the second basa
delivery includes actuating a second basal drive

mechamem B} mdihsa SRIARB D wiel RiR3rind el basal delivery
including delivering a first bolus delivery of the

1ncludés actnating difestribesal deimeimdehianiser andgleliverangshelsdsondibasal delivery

of t dlcanent 39. The nethod of
moludﬁ? %ﬁu?ﬁ%gét tﬂ@f%%l%ﬁ’ a§\1 ol us delivery is the sane
as thessecongd ﬂﬁahwsom&myﬁ Wheftth deliverin@ethl GistOhsat dalivery

38, wherein the first bolus delivery is greater than
includesastuntiog adirsidasa dries meehapismyang defieringshe sagord baspbdahivery

8 wherel Lk rst bolus delivery
Hwhuw%%¥w3%'aseo&§%|ﬁgd% |r§?ngTus dri ve mechani sm and

del i vesd. ng THeam&hedoLL14i0] 355 fidder tRhdingddlivelas a ﬁrst bolus delivery
actuating the first bolus drive nechanism 42.

of the figstt Fsdicamer aarl delgrringaaeeand baBisidelYeH gt the edtrd gtedtramsat.
del i vegy ing| L{g«?tﬁ o6t i 3{% vhefei & g f%& s 9511 ey is the same as

mechani $m and Ivering e secon ol us I very
thesaxmdbuﬁﬁﬁchwﬂwatlng a second bolus drive nmechanism 43.

The mef hod C t her cl.udin e i ver a
bol us tel i vﬁﬁf“ ﬁ ‘{nﬁéﬁ‘f‘mg’ ﬁﬁfﬂrb’g‘ﬁélu boﬂ‘ﬁ% ely er?élsi%gater than
these&,ﬁldéggfﬁgﬁblﬂzﬂl ng first and second medi canents froma
l'uid delivery device conprisin S ) forcing

hy dr autli.c fTherdethodof dainif; avbierem dd wpldng @Q éﬁrstdvphls idakieery

er t exert orce
intudfpaisFne B AR ERS ST pPPiFhip Py B pRblbbfs ety
includBysbnaith iz ehef firbl BblUsRERE WR¥IcharithO a second pumo Chan‘oer
to exert a force on a second novabl e barrier, i

exerti4g a Fhermetherhofrlaimy 3 wherpibdeliveriesihe |ﬁr%tb0 “éé\1§]t1"eéy
ncludBO e i 35 1554 BRI AT ol 0 REL} L 0y

includéactuatifg @ Bekopd vl dfive pxglednisat. | east a portion of the
second nedi carment through an apertfre of .the secqnd

f1ui d Feserhsimethodof cha He BT Bcluding delivoring ghaluy detivery of

theﬁn&%&%hﬁﬂwﬂydraU|'C fluid fromthe hydraulic fluid
reservol r includes applying a spring force to a piston

WI t h| M4 he Ayditiad df edministeringsfist andisecohd . mefimmestsHoon affluid
1 m 44, wherein forcing the hydraulic fluid fromthe
denmﬂr VQEFP%W?Fﬁgd reservoir includes forcing hydraulic

fluid Gyomiddedeudic did FoklatydrduBs Budietervoir into a first pump

chamber to exert a force on a first movable barrier,

(ii) forcing hydraulic fluid from the hydraulic fluid reservoir into a second pump
chamber to exert a force on a second movable barrier,

(iii) exerting a force on a first piston to expel at least a portion of the first
medicament through an aperture of the first fluid reservoir, and

(iv) exerting a force on a second piston to expel at least a portion of the second
medicament through an aperture of the second fluid reservoir.

45.  The method of claim 44, wherein forcing hydraulic fluid from the
hydraulic fluid reservoir includes applying a spring force to a piston within the hydraulic fluid

TESErvoIr.



through a flow restrictor and into the first and
second punp chanbers.
WO 2007/115039 PCT/US2007/065363

-37-
46.  The method of claim 44, wherein forcing the hydraulic fluid from the
hydraulic fluid reservoir includes forcing hydraulic fluid from the hydraulic fluid reservoir

through a flow restrictor and into the first and second pump chambers.



