SUMMARY
The present invention comprises one or more of the features recited in the
appended claims or the following features or combinations thereof:

According to the first aspect of the invention. there is nrovided a fluid delivery

device for administering a Thrst medicament and a second medicament. the fluid

delivery device comnrising: a housing: a first fluid reservoir confioured to contain the

first medicament within the housing: a second fluid reservoir confioured o coptain

the second medicament within the housing: 2 needle having a frst end conBeured 4o

extend inte the first fluid reservolr and a second end configured to extend from the

housimg: a basal purp chamber having hvdraulic fluid and coupled to the first fluid

reservoir: a basal drve mechanism bavine a hvdraulic fluid reservoir, the hvdraulic

fluid resgrvodr including hvdraulic fluid; a flow restrictor fluidly counling the

hvdraulic Buid reservorr with the basa! pump chamber, the basal drive mechanism

configured to pressurize the hvdrautic fluid in the hasal pump chamber and encage the

frgt fluid reservoir to provide a hasal delivery of the firet medicament: and 2 holus

drive mechanistn coupled to the second fluid reservoir and configured to provide a

bolus delivery of the second medicament,

According to the second aspect of the invention, there is provided a fluid

delivery device for administering a Orst medicament and a second medicament. the

fhuid delivery device comprising: a housinge configured to have a first fluid reservoir

containine the first medicament and a second fluid reservolir containine the second

medicament: a necdle having a first end confisured to extend info the frst Huid

reservoir and a second end configured to extend from the housing: a basal pump

chamber havine hvdranlic fluid and counled to the first floid reservoir: a basal drive

mechanism having a hvdraulic fluid reservoir, the hvdraulie fluid reservoir including

nvdraulic fluid; 2 flow restrictor fuidly counline the hyvdravlic fluid reservoir with the

basal puinp chamber. the basal drive mechanism configured to pressurize the

hvdrauklic Huid in the basal pump chamber and eneave the frst fhuid reservoir io

provide a basal delivery of the first medicament: and g bolus drive mechanism

counled 1o the second fluid reservoir and confizured (o provide g bolus delivery of the

second medicament,




-2a-

According to one aspestembodiment of the disclosure, a fhnd delivery device for
administering & first medicament and & second medicament is provided. The fiuid deliver
device may functon fo administer a basal debivery of the frst medicament and/or 2 basal
delivery of the second medicamsnt. Further, the flmd defivery éevice may fincton o
admimster 2 bolus delivery of fhe frst medicarnent and/or & bolus delivery of the second
medicament I othsr words, any combination of basal and/or bolus dehiveries of each of the
first and second medicaments i conternplated

Vanous confgurations of basal drive mechanisms of the fluid delivery device
may provide the basal dstivery of the frst end/or second medicament. For exampie, one basal
drive mechamsm mey provide foe basal debvery of only the first medivament, only the second
medicament, or both the first and second medicamments, In mstances whers the bagal drive

echamism provides the basal delivery of only ome of the Orst and second medicaments, a
econd basal drive mechanigm of the fiwd delivery dsvies mey provide the basal delivery of the
 other medicament.

Stmilarly, various conbgurations of bolus érive mechanisms of the fimid dsitvery
device may provide the bolns delfvery of the frst and/or second medicamernt. For cxample, one
bolue Grive mechenism may provids the bolus debvery of only the first meéicmsn‘é, only the
second medicament, or both the Irst and second medicaments, in instances where the boins
drive mechamsm provides the bolus delivery of oniy one of the first end second medicaments, &
second bolus drive mechamwsm of the fnud delivery device may provide the bolus debvery of the
other medicament.

According to another aspeetgmbodiment of the present disclosure, the fluid delivery device
may meinde one or more needlsg in fuid commuemicaton with the frst and second ressrvois
contamming the Drst and second medicaments. For example, 2 first peedie may be mm flwd
commumicanon with the reservoir contaimng the Oret medicament while a s2cond needie may be
m fimd commumcation with reservorr contatning the second medicament. Suvch peedles may be

aced-apart rom sach other or postioned on opposits ends of {he fiuid debvery device (o
substantally prevent any mixme of the first and second medicaments during debivery. Further,
one needie may incinde 2 delivery arm (for subentaneous nserdon wic the patient’s sitn which

15 lopger than = delivery arm of the ofber nesdiz. In such & cass, one of the fizst and sscond
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medicaments will be delivered to 2 suboutaneous depth greater than the other one of the first and

second medicaments,  Delivering the medicamerrts to 2 different depth may aiso substanfizlly

prevent any mixing of the frst and second medicamesnts.

According to still another aspestombodiment of the present disclosure, a single needle may be

provided which 1s in fiwd communication with each reservoir of the first and second
medicements. Such 2 needie mey be “Y-shaped” and include a first uptake arm for fimd
cormmumication with the reservolr contatning first medicament and & second uptake arm for flud
communication with the reservoir containing the s=cond medicament. FEach of the firgt and
second uptake arms of the needie may be 1 fhnd commumication with 2 debvery arm of the
needle such that the first and second medicaments may roix with each other within the delivery
arm of the needle pior to being delivered mnto the patient,

Mingtratively, 2 fluid delivery device of the present disclosure may inchade an
extertor housing, 4 frgt reservolr within the housing comfigurad to contaip the first medicament,
and a second reservoir within the housing configured to contain the second medicament. The
fluid delivery device may further include & needie heving & first end configured for fwmd
comrmumcation with the first reservoir and 2 second end configured to extend exteriorty from
the housirg. Altemnatively, the needle may meinde a third end confignred for fimid
commumcation with the second reservoir containing the second medicament. The fhud delive:
device may further include a second needle having 2 first end configured for fluid
communicaticn with the second reservoir and & second end configured fo extend exteriorly from
the housmg. The first needle may be positioned at 2 frst end of the housing while the second
peedie may be positioned ai a second end of the honsing. Further, a delivery arm of the first
needie may be longer than a delivery arm of the second neadie.

Further illustratively, the find defivery device may inchode 2 basal drive
mechanisto for providing a bagal delivery of the first medicament. The same basal drive

schanism may alse provide a basal deiivery of the second medicament. Alterpatively, a
second basal drive mechanism may provide the basal delivery of the second medicament. In
either case, the basal drive mechantsm mey include a coil spring,  basal drive piston, and a
hydraviic fluid reservolr. Further, the finid delivery device mey incinde & first pump chamber
associated with ths first medicament in fluid compmunication with the pydrauhe flwd reservolr
of the first basal drive mechanism via & first flow restrictor. Similarly, 2 second pump chamber
associated with the second medicament may be in fmd communication with the hydraulic fuid

reservoir of the second basal drive mechanism via a sscond flow resmicior.
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Further iflustratively, a first delivery piston of the fiuid delivery device may be
positioned within the first fnid reservolr to exert o force on the Orst medicament within the frst
find reservoir. Similarly, 2 second delivery piston mey be pesitioned within the second fiwid
reseTvoir to exert a force on the second medicament within the seecond fluid reservor.

The fimd delivery devies may further mciude 2 bolus drive mechanism for
providmg & bolus defivery of the first medicament. The same bolns drive mechanism may also
provide & holus delivery of the second medicament. Alernpatively, e sscond bohus drive
mechamsm may provide the bolus delivery of the second medicament. In either case, the bolug
drive mechanism may meiude a rafichet and z bolus piston coupled 1o the ratchet. A pump
chamber of the flud delivery device is associzted with the frst fivdd reservoir and the bolus
paston is positioned within 2 boins fluid reservoir m fluid commumication with the pump
chamber.

According to another aspectembodiment of the present disclosure, a method of administering
first and second medicaments from an fwmd delivery device inciudes delivering 2 first basal
delivery of the first rnedicament, and delivering 2 second basal delivery of the second
medicament. The first basal delivery may be approximately equal to the second basal dehivery.
Alternatively, the first basal delivery may be greater than the s=cond basal delivery.

Iltustratively, delivering the first nedicament mey melude actueating a frst basal
drive mechanism and delivering the second medicement may similarly incinde acmating the first
basal dove mechamsm, Altemaiively, delivering fhe second medicament mey include actuating
a second basal drive mechanism differsnt from the first basal dove mechanism.

The method may forther melude delivering a first bolus delivary of the first

edicament and delivering a second bolus delivery of the second medicament. The first bolus
delivery mav be the same a5 the pecond bolus delivery, Altematively, the first bolus delivery
mey be greater than the sscond bolns delivery.

Hlustranivety, debvering the fimst bolus delivery may include actuating a first
bolus drive mechanism and delvering the second bolus delvery may include actuating the first
bolas drve mechanism.  Alternatively, delivering the second bolus delivery may include
actuating & second bolus drive mechanisn different from the first bolus drive mechanism.

According to still another aspestembodiment of the present disclosure, another method of
admimstering first and second medicaments from a fiuid delivery device mciudes (i) forcing
Irvdraulic fluid from a hvdranlic fiuid reservoir into & first pump chamber to exert 2 force on a
first movable barrier, (i) forcing hydraniic fluid from the hydraubc fluid reservoir into 2 second

pump chamber to exert 2 force on & second movable barmier, (I1i) exerting a force on a first
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piston to expel at lzast a portion of the first medicament through an apermre of the frst Auid
reservor, and (iv) sxerting a foros on & second piston to expel at least 2 portion of the sscond
medicament through an aperture of the second fhuid reservoir.

Hlustratively, forcing the hydraniic finid from the hydraulic fluid reservoir may
mclude applying 2 spring force to 2 piston within the hydraniic fluid ressrvoir, Forcing the
hyydranbe fiuid from the bydranlic fiuid reservoir may further include forcing hydraulic fimd
from the hydrauiic fiuid reservoir through a flow reswicior and into the first and second pump
chambers,

The fluid delivery devices described hersin may be used fo delivery 2 wide
variety of drugs, pharmacentical agents, and medicaments, and other components wseful for

freating diseases and disease states. In one embodiment, the delivery devices described herein

- inciude or are confignred or adapted o incinde pre-selected medicaments in the corrssponding

reservoirs. In ene-aspeetapather embodiment, the pre-selected medicaments are used to treat diabetes and/or diabefic

conditions. In another aspeetembodiment, the pre-selected medicaments are used to treat bacterial infections

and/or other diseases associated with pathogenic cell populations. In another aspestembodiment, the pre-

selected medicaments are used to treal diseases associated with neurotransmitier dysfumecnon,
mchuding but not fimited to diseases that are wreatable with dopamine and/or compounds that
itnction as dopamine agowists and/or dopamine antagonists.

The above and other fearuras of the present disclosure will become apparent from
the following dascription and the attached drawings,

BRIEF DESCRIPTION OF THE DRAWINGS

The dztailed description particularly refers to the accompanying figures In which;

FIGS. 1-5b are schematics showing dual-cartridge drug delivery devices of the
present disclosure which provide a basa! defivery of both first and second medicaments md
which provide a bolus delivery of both first and second mmedicaments;

FIGS. 6-7 are schematics showing additional drug delivery devices of the present
disciosure which provide z basal delivery of the first medicament only and 2 bolus delivery of
the first and second medicaments;

FIGS. 8-9 are schematics further showing additional drug delivery devices of the
present disclosure which provide 2 basal delivery of the first and second medicaments while

providing a bolus delivery of only the second medicament;



