
- 1 -                  MULTI-CARTRIDGE FLUID DELIVERY DEVICE CROSS-REFERENCE TO RELATED
APPLICATIONS This application claims the benefit under 35 U.S.C.  119(e) of U.S. Provisional
Application Serial No. 60/787,616, filed March 30, 2006, the disclosure of which is hereby
5incorporated by reference herein,             In addition, cross-reference is made to U.S. Patent No,
6,939,324 titled FLUID DELIVERY AND MEASUREMENT SYSTEMS AND METHODS; U.S. Patent
Application Publication No. US 2005/0119618 titled HYDRAULICALLY ACTUATED PUMP FOR
LONG DURATION MEDICAMENT ADMINISTRATION; and U.S. Application No. 10 11/219,944 titled
FLUID DELIVERY AND MEASUREMENT SYSTEMS AND METHODS, the disclosure of each of
which is hereby incorporated by reference herein. HELD OF THE DISCLOSURE               The present
disclosure relates generally to fluid delivery devices and particularly to fluid delivery devices capable of
delivering one or more medicaments to a patient to provide a 15sustained, basal delivery and/or a
bolus delivery of each medicament. BACKGROUND Fluid delivery devices, such as ambulatory
infusion pumps, for example, have been developed for delivering liquid medicaments to a patient.
Many such pumps or drug delivery devices are able to provide both steady state delivery ("basal
delivery") and 20instantaneous bursts of a predetermined amount of drug ("bolus delivery") as
required. hi many instances, it is beneficial to provide a basal delivery of a drug which may be
supplemented by a bolus delivery as well. For example, insulin for diabetes treatment as well as
patient controlled analgesia for chronic pain treatment may be administered both at a continuous basal
rate of delivery as well as via bolus amounts of delivery. Many such drug delivery devices are compact
25and 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 30devices 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.  - 2 - 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 one aspect of the disclosure, a fluid delivery device for
5administering a first medicament and a second medicament is provided. The fluid delivery device
may function to administer a basal delivery of the first medicament and/or a basal delivery of the
second medicament. Further, the fluid delivery device may function to administer a bolus delivery of
the first medicament and/or a bolus delivery of the second medicament. In other words, any
combination of basal and/or bolus deliveries of each of the 10first and second medicaments is
contemplated.             Various configurations of basal drive mechanisms of the fluid delivery device
may provide the basal delivery of the first and/or second medicament. For example, one basal drive
mechanism may provide the basal delivery of only the first medicament, only the second medicament,
or both the first and second medicaments. In instances where the basal drive 15 mechanism provides
the basal delivery of only one of the first and second medicaments, a second basal drive mechanism
of the fluid delivery device may provide the basal delivery of the other medicament.             Similarly,
various configurations of bolus drive mechanisms of the fluid delivery device may provide the bolus
delivery of the first and/or second medicament. For example, one 20 bolus drive mechanism may
provide the bolus delivery of only the first medicament, only the second medicament, or both the first
and second medicaments. In instances where the bolus drive mechanism provides the bolus delivery
of only one of the first and second medicaments, a second bolus drive mechanism of the fluid delivery
device may provide the bolus delivery of the other medicament. 25According to another aspect of the
present disclosure, the fluid delivery device may include one or more needles in fluid communication
with the first and second reservoirs containing the first and second medicaments. For example, a first
needle may be in fluid communication with the reservoir containing the first medicament while a
second needle may be in fluid communication with reservoir containing the second medicament. Such
needles may be 



30spaced-apart from each other or positioned on opposite 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  - 3 - medicaments
will be delivered to a subcutaneous depth greater than the other one of the first and second
medicaments. Delivering the medicaments to a different depth may also substantially prevent any
mixing of the first and second medicaments. According to still another aspect of the present disclosure,
a single needle may be 5provided which is in fluid communication with each reservoir of the first and
second medicaments. Such a needle may be "Y-shaped" and include a first uptake arm for fluid
communication with the reservoir containing first medicament and a second uptake arm for fluid
communication with the reservoir containing the second medicament. Each of the first and second
uptake arms of the needle may be in fluid communication with a delivery arm of the 10 needle such
that the first and second medicaments may mix with each other within the delivery arm of the needle
prior to being delivered into the patient.             Illustratively, a fluid delivery device of the present
disclosure may include an exterior housing, a first reservoir within the housing configured to contain
the first medicament, and a second reservoir within the housing configured to contain the second
medicament. The 15fluid delivery device may further include a needle having a first end configured for
fluid communication with the first reservoir and a second end configured to extend exteriorly from the
housing. Alternatively, the needle may include a third end configured for fluid communication with the
second reservoir containing the second medicament. The fluid delivery device may further include a
second needle having a first end configured for fluid 20 communication with the second reservoir and
a second end configured to extend exteriorly from the housing. The first needle may be positioned at a
first end of the housing while the second needle may be positioned at a second end of the housing.
Further, a delivery ann of the first needle may be longer than a delivery arm of the second needle.
Further illustratively, the fluid delivery device may include a basal drive 25 mechanism for providing a
basal delivery of the first medicament. The same basal drive mechanism may also provide a basal
delivery of the second medicament. Alternatively, a second basal drive mechanism may provide the
basal delivery of the second medicament. In either case, the basal drive mechanism may include a coil
spring, a basal drive piston, and a hydraulic fluid reservoir. Further, the fluid delivery device may
include a first pump chamber 



30 associated with the first medicament in fluid communication with the hydraulic fluid reservoir of the
first basal drive mechanism via a first flow restrictor. Similarly, a second pump chamber associated
with the second medicament may be in fluid communication with the hydraulic fluid reservoir of the
second basal drive mechanism via a second flow restrictor.  - 4 -             Further illustratively, a first
delivery piston of the fluid delivery device may be positioned within the first fluid reservoir to exert a
force on the first medicament within the first fluid reservoir. Similarly, a second delivery piston may be
positioned within the second fluid reservoir to exert a force on the second medicament within the
second fluid reservoir. 5The fluid delivery device may further include a bolus drive mechanism for
providing a bolus delivery of the first medicament. The same bolus drive mechanism may also provide
a bolus delivery of the second medicament. Alternatively, a second bolus drive mechanism may
provide the bolus delivery of the second medicament. In either case, the bolus drive mechanism may
include a ratchet and a bolus piston coupled to the ratchet. A pump 10chamber of the fluid delivery
device is associated with the first fluid reservoir and the bolus piston is positioned within a bolus fluid
reservoir in fluid communication with the pump chamber. According to another aspect of the present
disclosure, a method of administering first and second medicaments from an fluid delivery device
includes delivering a first basal 15delivery of the first medicament, and delivering a second basal
delivery of the second medicament. The first basal delivery may be approximately equal to the second
basal delivery. Alternatively, the first basal delivery may be greater than the second basal delivery.
Illustratively, delivering the first medicament may include actuating a first basal drive mechanism and
delivering the second medicament may similarly include actuating the first 20basal drive mechanism.
Alternatively, delivering the second medicament may include actuating a second basal drive
mechanism different from the first basal drive mechanism.             The method may further include
delivering a first bolus delivery of the first medicament and delivering a second bolus delivery of the
second medicament. The first bolus delivery may be the same as the second bolus delivery.
Alternatively, the first bolus delivery 25may be greater than the second bolus delivery.
Illustratively, delivering the first bolus delivery may include actuating a first bolus drive mechanism and
delivering the second bolus delivery may include actuating the first bolus drive mechanism.
Alternatively, delivering the second bolus delivery may include 



actuating a second bolus drive mechanism different from the first bolus drive mechanism. 30According
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  - 5 - 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.
Illustratively, forcing the hydraulic fluid from the hydraulic fluid reservoir may 5include applying a spring
force to a piston within the hydraulic fluid reservoir. Forcing the hydraulic fluid from the hydraulic fluid
reservoir may further include forcing hydraulic fluid from the hydraulic fluid reservoir through a flow
restrictor and into the first and second pump chambers. The fluid delivery devices described herein
may be used to delivery a wide 10variety of drugs, pharmaceutical agents, and medicaments, and
other components useful for treating diseases and disease states. In one embodiment, the delivery
devices described herein include or are configured or adapted to include pre-selected medicaments in
the corresponding reservoirs. In one aspect, the pre-selected medicaments are used to treat diabetes
and/or diabetic conditions. In another aspect, the pre-selected medicaments are used to treat bacterial
infections  15 and/or other diseases associated with pathogenic cell populations. In another aspect,
the preselected medicaments are used to treat diseases associated with neurotransmitter dysfunction,
including but not limited to diseases that are treatable with dopamine and/or compounds that function
as dopamine agonists and/or dopamine antagonists.                  The above and other features of the
present disclosure will become apparent from 20the following description and the attached drawings
BRIEF DESCRIPTION OF THE DRAWINGS The detailed 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 basal delivery of both first and second medicaments
and 



25which provide a bolus delivery of both first and second medicaments;            FIGS. 6-7 are
schematics showing additional drug delivery devices of the present disclosure which provide a basal
delivery of the first medicament only and a bolus delivery of the first and second medicaments;
FIGS. 8-9 are schematics further showing additional drug delivery devices of the 30present disclosure
which provide a basal delivery of the first and second medicaments while providing a bolus delivery of
only the second medicament;  - 6 -             FIGS. 10-11 are schematics showing further drug delivery
devices of the present disclosure which provide a basal delivery of the first and second medicaments
while providing no bolus delivery for either of the first or second medicaments; FIGS. 12-13 are
schematics showing additional drug delivery devices of the 5present disclosure which provide a bolus
delivery of the first and second medicaments while providing no basal delivery for either of the first or
second medicaments;              FIG. 14 is a schematic of another drug delivery device of the present
disclosure which provides a bolus delivery of only the first medicament and a basal delivery of only the
second medicament; 10FIG. 15 is a schematic of other drug delivery device of the present disclosure
which provides a balloon-like basal fluid reservoir associated with each of the first and second
medicaments and an alternative basal drive mechanism coupled to the respective basal fluid
reservoirs; FIG. 16 is a schematic of another drug delivery device of the present disclosure 15similar to
the device shown in FIG. 15 and providing a single alternative basal drive mechanism and balloon-like
basal fluid reservoir for providing a basal delivery of each of the first and second medicaments;
FIG. 17 is a schematic of another drug delivery device of the present disclosure similar to the device
shown in FIG. 1 where a delivery piston associated with each of the first 20and second medicaments
of FIG. 1 is substituted with a flexible member; 



FIG. 18 is a schematic of a needle configuration of the present disclosure including first and second
needles having delivery arms of different lengths to deliver the first and second medicaments at a
different subcutaneous depth within the patient; and FIG. 19 is a schematic of a generally "Y-shaped"
needle for fluid communication 25with the reservoir of each of the first and second medicaments.
DETAILED DESCRIPTION OF THE DRAWINGS             Looking first to FIGS. 1-5b, various fluid or
drug delivery devices 10, 110, 210, 310, 410, and 450 are provided. Each of these drug delivery
devices 10, 110, 210, 310, 410, and 450 is capable of delivering a first medicament 20 at both a
sustained steady state or basal  30 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  - 7 - and a bolus delivery of the second medicament 22. The means by which each
device delivers the first and second medicaments is discussed below.             It should be appreciated
that the fluid delivery devices described herein each include an outer or exterior housing (not shown).
The structures shown in FIGS. 1-17, 5therefore, are generally contained within such a housing.
Illustratively, the housing may include various buttons or actuators engagable by a user or patient
which activate the basal and bolus drive mechanisms described herein. Further, as is discussed in
greater detail below, the needles 32, 34 of each fluid delivery device shown in FIGS. 1-17 are movable
between a first, unactivated configuration (not shown) whereby the entirety of the needle is either
contained within 10the outer housing and/or within an external button of the outer housing, and a
second activated configuration. In the second activated configuration (shown in FIGS. 147), the needle
is lowered such that one portion of the needle is in fluid communication with a reservoir containing one
of the first and second medicaments 20, 22 and a second portion of the needle is positioned outside of
the outer housing of the device for subcutaneous insertion into a patient, 15for example. Illustratively,
the needle is configured for generally simultaneous insertion into one of the fluid reservoirs (or the
stopper associated with each reservoir) and the patient. In other words, movement of the needle from
the un-activated position to the activated position will generally simultaneously place the first end of
the needle into fluid communication with the associated fluid reservoir while placing the second end of
the needle into the patient. 20Looking now to FIG. 1, the drug delivery device 10 includes a first drug
reservoir 



or cartridge 12 and a second drug reservoir or cartridge 14. As such, the drug delivery device 10 (as
well as other drug delivery devices described herein) may be considered a dual-cartridge device.
Illustratively, the first medicament 20 is contained within the first reservoir 12 while the second
medicament 22 is contained within the second reservoir 14. A first septum or stopper 24  25 is
received in part within the inner chamber of the first reservoir 12 such that a portion of the first stopper
24 protrudes from a proximal end 25 of the first reservoir 12. The first stopper 24 includes a hollow
chamber 26 in fluid communication with the first reservoir 12. Similarly, a second stopper 28 is
received in part within the inner chamber of the second reservoir 14 such that a portion of the second
stopper 28 protrudes from the proximal end 25 of the second 30reservoir 14. The second stopper 28
similarly includes the hollow chamber 26 in fluid communication with the second reservoir 14.
Illustratively, the first and second stoppers 24, 28 may each be made from rubber. It is within the
scope of this disclosure, however, for the first and second stoppers 24, 28 to be made from other
suitable materials as well.  - 8 -             First and second needles 32, 34 of the drug delivery device 10
each include a first end 36 and a second end 38. The first end 36 of each needle 32, 34 is received
through an outer wall of the respective first and second stoppers 24, 28 for positioning within the
hollow chamber 26 of each stopper 24, 28. The second end 38 of each needle 32,34 is provided for
5subcutaneous insertion into a patient in order to deliver the first and second medicaments 20, 22 to
the patient. Illustratively, the first and second needles 32, 34 are shown to define a "7-shape" such that
each needle 32, 34 includes an uptake arm 40 and a delivery arm 42 which are generally parallel to
each other and a transverse arm 44 connecting the uptake and delivery arms 40,42 together. Each
arm 40, 42, 44 of each needle 32, 34 is carmulated to provide a generally 10continuous J-shaped
passageway to allow the respective first and second medicaments 20, 22 to travel from the first end 36
of each needle 32, 34 to the second end 38 of each needle 32, 34.              As shown in FIG. 1, the
arms 40,42 of each needle 32, 34 have different lengths. It is within the scope of this disclosure,
however, to include needles 32, 34 having arms 40, 42, 44 of varying or same lengths. It is also within
the scope of this disclosure to include other 15needle designs where one end of the needle is
positioned or able to be positioned within the hollow chamber 26 of one of the stoppers 24,28 and
where the other end of the needle is able to be subcutaneously inserted into a patient. Further, it is
within the scope of this disclosure to include other infusion devices for delivering the medicaments 20,
22 from their respective reservoirs 12, 14 to the patient. For example, a lumen and a needle set, a
catheter-cannula set, 20 and/or a microneedle or microneedle array attached by one or more lumens
may be used in place of the needles 32, 34. Further each of the fluid reservoirs 12, 14 may include an
aperture through which the medicaments 20, 22 within each chamber are expelled. One of ordinary
skill in the art will appreciate that many devices may be used to convey medicaments into a body.
Accordingly, the present disclosure is not limited to the types of infusion or injection devices 25shown
herein.             Looking again to FIG. 1, the drug delivery device 10 includes a first basal drive
mechanism 46 which provides a basal delivery of the first medicament 20 to the patient. The first basal
drive mechanism 46 includes a coil spring 48 secured to a basal drive piston 50. The basal drive
piston 50 is positioned in the inner chamber of a basal fluid reservoir 52. The basal 30drive piston 50 is
movable relative to the walls of the fluid reservoir 52. A pump chamber 54 is 



in fluid communication with the basal fluid reservoir 52 through a connective passageway or flow
restrictor 56. The spring 48 exerts a generally constant force onto the basal drive piston 50 to assert
pressure on the hydraulic fluid within the basal fluid chamber 52.  - 9 -              A driven or delivery
piston 58 of the drug delivery device 10 is positioned within the inner chamber of the reservoir 12 and
operates as a partition or movable barrier between the first medicament 20 contained within the first
drug reservoir 12 and the hydraulic fluid contained within the pump chamber 56. Illustratively, the
hydraulic fluid contained within the 5pump chamber 54 and the basal fluid reservoir 52 is an oil (not
shown), or particularly a silicone oil, for example. However, these chambers may be filled with other
non-compressible fluids as well such as those disclosed in U.S. Patent Application Publication US
2005/0119618, the disclosure of which is hereby incorporated by reference herein. In operation, the
coil spring 48 of the first basal drive mechanism 46 slowly 10expands to exert a bias on the basal drive
piston 50 thereby exerting a force on the hydraulic fluid within the basal fluid reservoir 52 and the
pump chamber 54. Such an increase in fluid pressure within the pump chamber 54 urges the delivery
piston 58 to the right (as viewed in the orientation of FIG. 1). Such movement of the piston 50 causes
a quantity of the first medicament 20 within the reservoir 12 to be forced through the needle 32 and
delivered to a 15patient. The operation of such a basal drive mechanism is discussed in greater detail
within U.S. Patent Application Publication No. US 2005/0119618.             The drug delivery device 10
further includes a second basal drive mechanism 60 which provides a basal delivery of the second
medicament 22 to the patient. The second basal drive mechanism 60 is the same as or similar to the
first basal drive mechanism 46. As such, 20 like reference numerals have been used to denote like
components. For example, the second basal drive mechanism 60 includes the coil spring 48 secured
to the basal drive piston 50. The basal fluid reservoir 52 of the second basal system is in fluid
communication with the pump chamber 54 through the connective passageway or flow restrictor 56.
Similarly, the fluid reservoir 52, pump reservoir 54, and flow restrictor 56 associated with the second
medicament 25are each filled with an oil such as a silicone oil, for example. Further, the second basal
drive mechanism 60 operates the same as or similarly to the first basal drive mechanism 46 to force
the second medicament 22 from within the second reservoir 14 through the needle 34 and into a
patient. As discussed above, the fluid delivery device 10 includes two separate basal 30drive
mechanisms 46, 60 to provide a basal delivery of each of the first and second medicaments 



20, 22. In operation, a single button or actuator may be activated by a user to actuate both 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. Illustratively, such  - 10 - button(s)
or actuator(s) may be located on or within the outer housing (not shown) of the fluid delivery device 10
to be activated by a user or patient.             Looking still to FIG. 1, a single bolus drive mechanism 62
is used to provide a bolus delivery of each of the first and second medicaments 20, 22. The bolus drive
mechanism  5 62 includes a ratchet 64 having a toothed rack 66 and a pawl 68 engaged with the teeth
of the toothed rack 66. The toothed rack 66 is coupled to a dual-head piston assembly 70 including
first and second arms 72, 74 spaced-apart from each other by a transverse arm 76 coupled to both the
first and second arms 72, 74. Illustratively, the toothed rack 66 of the ratchet 64 is coupled to the
transverse arm 76. A bolus drive piston 78 is coupled to each of the first and  10 second arms 72, 74
of the dual-head piston assembly 70. Each of the pistons 78 is positioned within an interior chamber of
one or a pair of bolus delivery reservoirs 80. The bolus delivery reservoirs 80 are in fluid
communication with their respective pump chambers 54.             In operation, a force applied to the
toothed rack 66 advances the dual-head piston assembly 70 to force fluid from each bolus fluid
reservoir 80 into the respective pump chamber 1554 to move the respective driven piston 58 thereby
causing bolus delivery of both the first and second medicaments 20, 22 from the respective first and
second drug reservoirs 12, 14. A bolus actuator button may be coupled to the toothed rack 66 such
that when a user depresses the bolus actuator button, the toothed rack 66 is advanced a
pre-determined distance. Alternatively, such a bolus actuator button may be coupled to the pawl 68
such that when a user depresses the bolus 20 actuator button, the pawl 68 is advanced a
predetermined distance and forces the toothed rack 66 to advance the same predetermined distance
as well. With such an arrangement, a secondary mechanism may be used to retract the pawl 68
relative to the toothed rack 66 to an activated position such that the pawl 68 may be advanced again to
provide another bolus delivery. In either case, the pawl 68 of the ratchet 64 prevents the toothed rack
66 from moving backward 25after having been advanced. Further, the pawl 68 of the ratchet 64
prevents the toothed rack 66 from moving backward due to any increased fluid pressure caused by
fluid moving from the basal fluid reservoirs 52 into the pump chambers 54, for example.             As
described above, the fluid delivery device 10 includes two separate fluid reservoirs 12, 14 containing
two different medicaments 20, 22 therein. Illustratively, separate 30needles 32, 34 are provided to
deliver each medicament 20, 22 to a patient. However, it is within the scope of this disclosure to
include a single needle for delivering each of the first and second medicaments 20, 22. Such
embodiments are discussed in greater detail below.             Looking now to FIG. 2, a fluid delivery
device 110 is similar to the fluid delivery device 10 described above. As such, the same reference
numerals have been used to denote the  



same or similar components. The fluid delivery device 110 includes a first bolus piston 178 positioned
within a first bolus reservoir 180. The bolus piston 178 is larger than the bolus piston 78. Specifically,
the first bolus piston 178 has a diameter D1 that is greater than the diameter D2 of the second bolus
piston 78. As such, the bolus piston 178 has a greater surface area than 5the second bolus piston 78.
The disparity in size between the first and second bolus pistons 78, 178 produces a different bolus
delivery (e.g. quantity or amount of medicament being delivered) of each of the first and second
medicaments 20,22 in response to movement of the dual head piston assembly 70. In other words, the
concerted movement of the pistons 78, 178 operates to  10 displace a different amount of fluid from
the respective bolus reservoirs 80, 180 to act on the driven piston 58 associated with each of the first
and second reservoirs 12, 14. This causes a greater pressure to be exerted on the piston 58
associated with the reservoir 12 relative to the pressure associated with the reservoir 14. This in turn
causes a larger bolus delivery of the first medicament 20 to be delivered relative to the bolus delivery
of the second medicament 22.  15 Therefore, an incremental movement of the dual-head piston
assembly 70 of the bolus drive mechanism 62 will cause a greater amount of the first medicament 20
to be delivered to the patient than the second medica.ment 22.             In many instances, for example,
it may be preferable to deliver a first amount of a first medicament with a second amount of a second
medicament. Varying the size of the bolus 20drive piston, therefore, allows the ratio of the two
medicaments delivered in a bolus delivery to be varied. In other words, it is within the scope of this
disclosure to vary the size of the bolus pistons of the fluid delivery devices described herein in order to
achieve any desired bolus delivery ratio between the two medicaments being delivered to a patient. As
is discussed in greater detail below, the size of other components associated 25with the fluid delivery
device (e.g., drive pistons, flow restrictors, etc.) may also be varied in order to basally deliver the first
medicament at a different rate than the second medicament. Again, any of these dimensions may be
configured in order to produce a desired ratio between the basal delivery rates of the first and second
medicaments. Looking now to FIG. 3, another fluid delivery device 210 is provided. Again, the  30 fluid
delivery device 210 is similar to devices 10, 110 described above. As such, like reference numerals
have been used to denote like components. The fluid delivery device 210 includes a 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  further includes a piston 78
coupled to one end of each toothed rack 66 and positioned within an inner chamber of the respective
bolus fluid reservoirs 80. As such, the bolus delivery feature of each medicament 20, 22 is operated
independently by separate bolus drive mechanisms 280, 282. 5In operation, the bolus drive
mechanisms 280, 282 may, therefore, be actuated 



independently to separately advance each of the toothed racks 66 of the separate bolus drive
mechanisms 280, 282 enabling a user to provide one bolus delivery of one of the medicaments 20, 22
without providing a bolus delivery of the other medicament 20, 22. For example, actuation by a user of
the first bolus drive mechanism 280 provides a bolus delivery of only the 10first medicament 20 while
actuation of the second bolus drive mechanism 282 provides a bolus delivery of only the second
medicament 22. Of course, the bolus drive mechanisms 280, 282 may also be actuated by a single
actuator (not shown) which is able to advance each of the toothed racks 186 at the same time.
Looking now to FIG. 4, the fluid delivery device 310 is provided. The delivery 15device 310 is similar to
the delivery devices 10, 110, and 210 described above. As such, like reference numerals have been
used to denote like components. The fluid delivery device 310 includes a single basal drive
mechanism 346 having the coiled spring 48 and the basal drive piston 50. A basal fluid reservoir 352 is
in fluid communication with both the respective pump chambers 54 associated with each of the first
and second drug reservoirs 12, 14. Illustratively, a 20first flow restrictor 356 is positioned between the
fluid reservoir 352 and the pump chamber 54 associated with the first reservoir 12. A second flow
restrictor 358 is positioned between the fluid reservoir 352 and the pump chamber 54 associated with
the second reservoir 14. Illustratively, the first flow restrictor 356 is positioned upstream of the second
flow restrictor 358. It is within the scope of this disclosure, however, to provide a similar fluid delivery
device 25wherein the flow restrictor associated with the second medicament is positioned upstream
from  the flow restrictor associated with the first medicament or alternatively where the two flow
restrictors are in parallel with each other. In other words, the position or location of the flow restrictor
associated with each of the first and second basal drive mechanisms may be altered as desired.
30The single basal drive mechanism 346 of the fluid delivery device 310 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  - 13 -  the drug reservoirs 12, 14 are
shown to be generally the same. As such, the rate of basal delivery of the first and second
medicaments 20, 22 will generally be the same or similar. However, it should be appreciated that
varying one or more of the dimensions of one or more of the aforementioned components associated
with either medicament 20, 22 will provide a fluid  5 delivery device which is capable of delivering the
first medicament 20 at a first basal delivery rate while the second medicament 22 is delivered at a
second basal delivery rate different from the first basal delivery rate. In such a scenario, these differing
basal delivery rates are provided with the use of a single basal drive mechanism. 



According to another aspect of the present disclosure, a fluid delivery device (not 10shown) similar to
the fluid delivery device 310 of FIG. 4 may similarly include a single basal drive mechanism for
providing a basal delivery of each of the first and second medicaments 20, 22. However, such a fluid
delivery device may include a basal fluid reservoir in communication with a single pump chamber via a
single flow restrictor. A tail end of a generally Y-shaped      piston (not shown) may be received within
the single pump chamber while each spaced-apart 15arm of the Y-shaped piston may be received
within the fluid reservoir 12, 14 containing the respective medicaments 20, 22.              As such, the
drive mechanism operates to expel hydraulic fluid, such as silicone oil, for example, from the basal
fluid reservoir, through the flow restrictor, and into the pump chamber to act upon the tail end of the
Y-shaped piston. This force on the Y-shaped piston 20causes the piston to thereby expel the first and
second medicaments 20, 22 from the reservoirs 12, 14. In such a fluid delivery system, a single bolus
drive mechanism may also actuate bolus delivery of each of the first and second medicaments.
Further, piston arms having a different size or different cross-sectional surface area relative to one
another provides for a different basal delivery and a different bolus delivery between the two
medicaments 20, 22. 25Illustratively, the fluid delivery device 310 shown in FIG. 4 includes the single
bolus drive mechanism 62 similar to that shown in FIGS. 1 and 2 for providing bolus delivery of both
the first and second medicaments 20, 22. However, a fluid delivery device, such as the fluid delivery
device 410 shown in FIG. 5a, may be provided which includes the single basal drive mechanism 346
shown in FIG. 4 and separate bolus drive mechanisms 280, 282 similar to 30those shown in FIG. 3.
Further, a fluid delivery device 450, shown in FIG. 5b, is similar to the 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  



- 14 -  delivery of each of the first and second medicaments 20, 22. Illustratively, however, two flow
restrictors 356, 357 fluidly connect the basal fluid reservoir 352 with the pump chamber 54 associated
with the first reservoir 12. A single flow restrictor 358 is provided between the basal fluid reservoir 352
and the pump chamber 54 associated with the second reservoir 14. The dual 5flow restrictors 356, 357
allow additional hydraulic fluid (not shown) from the basal fluid reservoir 352 to enter the pump
chamber 54 associated with the first reservoir 12. As such, a greater pressure is exerted on the drive
piston 58 associated with the first reservoir 12 than that which is exerted on the drive piston 58
associated with the second reservoir 14. This in turn causes a larger basal delivery (i.e., a greater rate
of delivery) of the first medicament 20 to be 10delivered relative to the basal delivery of the second
medicament 22. Other systems may be provided including any number of flow restrictors connecting
the fluid reservoir 352 with either one of the pump chambers 54.             As discussed above, each of
the fluid delivery devices 10, 110, 210, 310, 410, and 450 are able to provide both a basal delivery and
a bolus delivery of the first medicament 20 15as well as both a basal delivery and a bolus delivery of
the second medicament 22. This function may be accomplished through various combinations of
various features of these devices 10, 110, 210, 310, 410, and 450. For example, the fluid delivery
device 10 includes two separate basal drive mechanisms and a single bolus drive mechanism able to
provide a bolus delivery of each of the first and second medicaments 20, 22. The fluid delivery device
210 of 20FIG. 3, on the other hand, includes two separate basal drive mechanisms and two separate
bolus drive mechanisms. The fluid delivery device 310 of FIG. 4 includes only one basal delivery
mechanism and one bolus delivery mechanism while the fluid delivery devices of FIGS. 5a and 5b
include a single basal delivery mechanism and two separate bolus delivery mechanisms. As noted
above, the fluid delivery device 110 of FIG, 2 illustrates a size 25difference between the surface area
of the bolus drive pistons 178, 78 associated with each of the first and second reservoirs 12, 13 in
order to provide a different bolus delivery of each of the first and second medicaments 20, 22 using the
single bolus drive mechanism 62. As was mentioned previously, the dimension(s) of many other
components of the various fluid delivery devices 10, 110, 210, 310, 410 and 450 may be varied in
order to provide a device wherein the 30basal and/or bolus deliveries of the first and second
medicaments 20,22 are different from each other.             Looking now to FIGS. 6 and 7, fluid delivery
devices 510 and 610 are provided. 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  



- 15 - components. Each of the fluid delivery devices 510 and 610 provides a basal delivery of only
one medicament, illustratively, the first medicament 20. In other words, neither of the fluid delivery
devices 510, 610 shown in FIGS. 6 and 7 provides a basal delivery of the second medicament 22.
However, a bolus delivery of each medicament 20, 22 is provided. This 5arrangement may be
beneficial for the use of various combinations of first and second medicaments where a basal delivery
is necessary for only one medicament, but where a bolus delivery of each medicament is desired. Of
course, the fluid delivery devices 510, 610 may instead be configured to provide a basal delivery of
only the second medicament 22. Looking first to FIG. 6, the fluid delivery device 510 includes one
basal drive 10mechanism 46 for providing a basal delivery of the first medicament 20. The fluid
delivery device 510 further includes one bolus drive mechanism 62 for providing a bolus delivery of
each of the first and the second medicaments 20, 22. The fluid delivery device 610 of FIG. 7 includes
one basal drive mechanism 46 for providing a basal delivery of the first medicament 20. The fluid
delivery device 610 further includes the first bolus drive mechanism 280 for providing a 15bolus
delivery of the first medicament 20 and the second bolus drive mechanism 282 for providing a bolus
delivery of the second medicament 22. Of course, the dimension(s) of many of the components of the
fluid delivery devices 510, 610 may be varied in order to provide a device wherein the bolus delivery of
the first and second medicaments 20,22 are different from each other. 20Looking now to FIGS. 8 and
9, fluid delivery devices 710 and 810 are provided. Each of these fluid delivery devices 710, 810 are
similar to the fluid delivery devices described above. As such, like reference numerals are used to
denote like components. The fluid delivery devices 710, 810 shown in FIGS. 8 and 9 each provide a
basal delivery of the first and second medicaments 20, 22 while providing a bolus delivery of only the
second medicament 22. No 25bolus delivery function is provided for the first medicament 20. Of
course, the fluid delivery devices 710, 810 may be modified to provide a bolus delivery of the first
medicament 20 only.  Such an arrangement may be beneficial where it is desired to basally deliver two
different medicaments to a patient while providing a bolus delivery of only one of the two
medicaments. Looking first to FIG. 8, the fluid delivery device 710 includes the first basal drive 30
mechanism 46 to provide basal delivery of the first medicament 20 and the second basal drive
mechanism 60 to provide basal delivery of the second medicament 22. The single bolus 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 



- 16 -  bolus drive mechanism 282 to advance the bolus drive piston 78 exerts a pressure on the driven
piston 58 to advance the driven piston 58 and to deliver a bolus amount of the second medicament 22
through the needle 34. Similar to the fluid delivery device 710, the fluid delivery device 810 shown in
5FIG. 9 provides a basal delivery of the first and second medicaments 20,22 while providing a bolus
delivery of only the second medicament 22. The basal delivery of both of the first and second
medicaments 20, 22 is provided through the use of a single basal drive mechanism 846. A first flow
restrictor 856 fluidly connects the basal fluid reservoir 52 and the pump chamber 54 associated with
first drug reservoir 12 while a second flow restrictor 858 fluidly connects the 10basal fluid reservoir 52
and the pump chamber 54 associated with the second drug reservoir 14. Further illustratively, the
basal drive mechanism 846 is positioned between the pump chambers 54 and the first and second
drug reservoirs 12, 14 containing the first and second medicaments 20, 22. As such, neither flow
restrictor 856, 858 is positioned upstream or downstream from the other. While the single basal drive
mechanism 846 is provided, it is also  15 within the scope of this disclosure for the fluid delivery device
810 to include the single basal drive mechanism 346 shown in FIGS. 4 and 5, for example. The bolus
drive mechanism 282 of the fluid delivery device 810 provides a bolus delivery of only the second
medicament 22. Of course, the dimension(s) of many of the components of the fluid delivery devices
710, 810 may be varied in order to provide a device wherein the basal delivery of the first and second
20 medicaments 20, 22 are different from each other.             Looking now to FIGS. 10 and 11, fluid
delivery devices 910, 1010 of the present disclosure are provided. Devices 910, 1010 are similar to the
fluid delivery devices discussed above. As such, like reference numerals are used to denote like
components Each of the fluid delivery devices 910, 1010 provides only a basal delivery of both the first
and second 25medicaments 20, 22. Therefore, looking first to FIG. 10, the fluid delivery device 910
includes the first and second basal drive mechanisms 46, 60 associated with the respective first and
second drug reservoirs 12, 14 to provide independent basal delivery of each of the first and second
medicaments 20, 22. No bolus function is provided for either the first or second medicaments 20, 22.
Illustratively, the fluid delivery device 910 shown in FIG. 10 provides the 30basal delivery of the first
and second medicaments 20, 22 using two separate basal drive mechanisms 46, 60. However, a
single basal drive mechanism 846 may be used to provide 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  - 17 - 910, 1010 may be varied in order to provide a
device wherein the basal delivery of the first medicament 20 is different from the basal delivery of the
second medicaments 22. 



Looking now to FIGS. 12 and 13, fluid delivery devices 1110, 1210 of the present disclosure axe
provided. The devices 1110, 1210 are similar to the fluid delivery devices 5discussed above. As such,
like reference numerals are used to denote like components. Each of the fluid delivery devices 1110,
1210 provides only a bolus delivery of both the first and second  medicaments 20, 22 and does not
provide a basal delivery of either of the first and second medicaments 20, 22. Therefore, looking first to
FIG. 12, the fluid delivery device 1110 includes one bolus drive mechanism 62 associated with each of
the respective first and second drug 10reservoirs 12, 14 to provide bolus delivery of each of the first
and second medicaments 20, 22. No basal delivery function is provided for either of the first or second
medicaments 20, 22. Looking now to FIG. 13, the fluid delivery device 1210 includes first and second
bolus drive mechanisms 280, 282 associated with the respective first and second drug reservoirs 12,
14 to provide separate bolus delivery of each of the first and second medicaments 20, 22. Again, no
15basal delivery function is provided for either the first or second medicaments 20, 22. Of course, the
dimension(s) of many of the components of the fluid delivery devices 1110, 1210 may be varied in
order to provide a device wherein the bolus delivery of the first medicament 20 is different from the
bolus delivery of the second medicaments 22. For example, the size or diameter of one or both of the
bolus pistons 78 may be varied such as that shown in the fluid 20delivery device 450 of FIG. 5b.
Looking now to FIG. 14, a fluid delivery device 1310 provides a basal delivery of the second
medicament 22 and a bolus delivery of the first medicament 20. Illustratively, no basal delivery is
provided for the first medicament 20 while no bolus delivery is provided for the second medicament 22.
Such an arrangement may be beneficial where only basal delivery of a 25first medicament is desired
while only supplemental bolus delivery of the second medicament desired. It is within the scope of this
disclosure to provide a fluid delivery device capable of providing a basal delivery of only the first
medicament 20 while providing a bolus delivery of only the second medicament 22, for example.
Illustratively, the fluid delivery device 1310 shown in FIG. 14 includes the bolus drive mechanism 280
associated with the first fluid 30reservoir 12 and the basal drive mechanism 60 associated with the
second fluid reservoir 14             The fluid delivery devices 10, 110, 210, 310, 410, 510, 550, 610, 710,
810, 910, 1010, 1310, and 1410 described above each include one or more of the basal fluid
reservoirs 52, 352 fluidly coupled to one or more pump chambers 54 by a flow restrictor, such as flow
restrictors 56, 356, 357, 358, 856, 858. Illustratively, the fluid reservoirs 52, 352 each define an  - 18 - 



inner chamber wherein the respective basal drive piston 50 of the particular basal drive mechanism is
positioned within the inner chamber. However, other various basal fluid reservoirs which in fluid
communication with one or more pump chambers may be provided as well. For example, looking to
FIGS. 15 and 16, fluid delivery devices 1410 and 1510 are 5provided which each include a flexible,
balloon-type fluid delivery reservoir 1452 containing hydraulic fluid, such as oil, therein. Looking
specifically to FIG. 15, two separate fluid delivery reservoirs 1452 are provided which are each
associated with one of the first and second fluid reservoirs 12, 14. Further an alternative basal drive
mechanism 1446 is provided to force fluid from the respective 10basal fluid reservoir 1452 through the
flow restrictor 56 and into the pump chamber 54. Illustratively, each basal drive mechanism 1446
includes a hinged plate member 1450 coupled to the respective flexible basal fluid reservoir 1452. The
hinged plate member 1450 may be compressed by a spring 1460 or other external force in order to
force hydraulic fluid from within the reservoir 1452 through the flow restrictor and into the pump
chamber 54 to advance the 15drive piston 58 and provide a basal delivery of the first medicament 20,
for example. While the hinged plate member 1450 and spring 1460 are disclosed, it is within the scope
of this disclosure to provide other suitable drive mechanisms for compressing the flexible basal fluid
reservoir 1452. As shown in FIG. 15, the first and second basal drive mechanisms 1446, 1460  20
operate to compress the respective flexible basal fluid reservoir 1452 in order to provide a basal
delivery of each of the first and second medicaments 20, 22. Alternatively, a single basal drive
mechanism 1446 of the fluid delivery device 1510 shown in FIG. 16 operates to provide a basal
delivery of both the first and second medicaments 20, 22. Illustratively, any of the fluid delivery devices
disclosed herein may include basal 25ancUor bolus drive mechanisms including a hinged plate
member and a compressible fluid reservoir such as that shown in FIGS. 15 and 16. It is also within the
scope of this disclosure to include other suitable drive mechanisms for advancing a fluid through a flow
restrictor. For example, a gas drive mechanism may generate gas, such as oxygen, for example,
which exerts a force on either a piston, such as the basal and bolus drive pistons described herein, or
which 30exerts a force on a flexible membrane to push a hydraulic liquid through a flow restrictor to
then advance the medicament to be delivered. Alternatively, such a flexible membrane may directly
force the medicament through a needle or other such infusion device. Further, a spring compressed
bellows crank, a paired roller set, or other mechanism to force hydraulic fluid (from 



a fluid reservoir, for example) through a flow restrictor and into a pump chamber to thereby  - 19 - exert
a pressure on a movable bather within a drug delivery chamber to expel at least some fluid from within
the drug delivery chamber through an aperture of the drug delivery chamber may be provided. Looking
now to FIG. 17, a fluid delivery device 1610 is provided. The fluid 5delivery device 1610 is similar to
the fluid delivery devices described above. As such, like reference numerals are used to denote like
components. A flexible member 1658 of the fluid delivery device 1610 has replaced the driven piston
58 of previous embodiments. The flexible member 1658 is able to deform in response to the pressure
exerted upon it from hydraulic fluid forced into the pump chamber 54 from either the basal fluid
reservoir 52 through the flow 10restrictor 56 or from the bolus fluid reservoir 80. The deformation of the
flexible member 1658 into the drug reservoir 12 forces the first medicament 20 within the reservoir 12
through the needle 32.             Illustratively, the flexible member 1658 as well as the piston 58
described in previous embodiments operate as barrier mechanisms between the one of the
medicaments 20, 1522 and the hydraulic fluid exerting pressure onto the barrier mechanism. Although
the piston 58 and the flexible member 1658 have been specifically disclosed herein, it is within the
scope of this disclosure to include other such suitable barrier mechanisms separating the medicament
20, 22 from the hydraulic fluid. At least a portion of such barrier mechanisms are capable of moving
within the inner chamber of the fluid reservoir relative to the outer walls of the fluid 20reservoir in order
to force medicament out of the fluid reservoir. Various other barrier mechanisms are described in
greater detail in U.S. Patent No. 6,969,324 and U.S. Patent Application Publication No. US
2005/0119618, the disclosures of which are hereby incorporated by reference herein. Each of the fluid
delivery devices described above includes a first needle 32 in 25fluid communication with the reservoir
12 containing the first medicament 20 and a second needle 34 in fluid communication the reservoir 14
containing with the second medicament 22. These separate needles 32, 34 may be spaced-apart from
each other a desired distance in order to prevent any mixing or commingling of the first and second
medicaments 20, 22 once the medicaments are introduced subcutaneously into the patient. It is often
desirable, for example, 



30to prevent any mixing of two different medicaments before delivery, during delivery, and after
delivery of the medicaments into the patient if and when there may be compatibility issues between the
two medicaments, for example. As such, the needles 32, 34 may be positioned at opposite ends of the
respective fluid delivery device in order to maximize the distance between the two medicaments when
each is delivered into the patient.  - 20 -             Additionally, or as an alternative, the first needle 32
may be provided with a delivery ann 142 which is significantly longer than the delivery arm 42 of the
second needle 34, as shown in FIG. 18, for example. As such, the delivery arm 142 of the first needle
32 will be inserted to a greater subcutaneous depth within the patient than the delivery arm 42 of the
5second needle 34. In such an instance, the first medicament 20 is delivered to the patient at a
different subcutaneous depth than the subcutaneous depth to which the second medicament 22 is
delivered. By varying the depth to which the delivery end of the needles 32, 34 are inserted within a
patient, the first and second medicaments 20, 22 may be substantially prevented from mixing once
injected into the patient. 10Illustratively, therefore, separate needles 32, 34 may be used to separately
deliver the first and second medicaments 20, 22. In instances where there may be compatibility issues
between the two medicaments 20, 22, the needles 32, 34 may be spaced-apart from each other a
suitable distance to substantially prevent any mixing of the medicaments 20, 22 during and after
delivery of the medicaments 20, 22 to the patient. Additionally, or as an alternative, the needles 1532,
34 may be inserted into the patient at different depths to further prevent any mixing of the
medicaments 20, 22 during or after delivery of the medicaments 20, 22.             Looking again to FIG.
18, a needle cover button 200 is provided which illustratively houses both needles 32, 34 therein. As
such, actuation of the needle cover button 200 by a user or patient actuates both needles 32, 34 at the
same time. Illustratively, in 20operation, the needles 32, 34 are positioned in a first, tui-activated
position (not shown) whereby the uptake arm 40 of each needle 32, 34 is spaced apart from the
respective stoppers 24, 28. Further, the delivery arm 142,42 of each needle 32, 34 is contained within
an external housing (not shown) of the fluid delivery device. In order to move the needles to an
activated position, a user depresses the button 200 to lower each needle 32, 34 such that the uptake
arm 40 of each 25needle 32, 34 pierces the respective stopper 24, 28 and is in fluid communication
with the hollow chamber 26 containing the respective first and second medicaments 20, 22, as shown
in FIGS, 1-17, for example. Further, in the activated position the distal end 38 of the delivery arm 142,
42 of each needle 32, 34 extends beyond the external housing of the delivery device for subcutaneous
placement within the patient. Although the single needle cover button 200 is 30shown in FIG. 18, it is
within the scope of this disclosure to include a separate needle cover 



button associated with each needle 32, 34 such that the needles 32, 34 may be activated separately.  -
21 - includes a single delivery arm 242, a first uptake arm 244 spaced-apart from and illustratively
parallel to the delivery arm 242, and a second uptake arm 246 spaced-apart from and illustratively
parallel to the delivery arm 242 as well. A respective first and second transverse or connector arm 248,
250 couples each of the uptake arms 244, 246 to the delivery arm 242. The  5 needle 232 is
cannulated to define a continuous passageway extending through each of the arms 242, 244, 246,
248, 250. In an activated position, the first end 36 of each uptake arm 244, 246 is received through an
outer wall of the respective first and second stoppers 24,28 of the various fluid delivery devices
disclosed herein. As such, the first end 36 of each uptake arm 244, 246 is positioned within the hollow
chamber 26 of each stopper 24,28 when the needle 232 is in the  10 activated position. The second
end 38 of the delivery arm 242 of the needle 232 is provided for subcutaneous insertion into a patient
in order to deliver the first and second medicaments 20, 22 to the patient.              Illustratively, the
needle 232 permits the first and second medicaments 20, 22 to mix with each other prior to being
delivered into the patient. For example, the first medicament 1520 may enter the uptake arm 244 of
the needle 232 and travel along the transverse alin 248 to the delivery aim 242. The second
medicament 22 may similarly enter the uptake arm 246 of the needle 232 and travel along the
transverse arm 250 to mix with the first medicament 20 in the delivery arm 242. The needle 232 may
be used with delivery devices where the first and second medicaments 20, 22 contained within such
delivery devices are compatible with each other and 20may be mixed prior to delivery into the patient.
Of course, with separate basal and bolus delivery mechanisms, there may be instances where only the
first medicament 20 or only the second medicament 22 is being delivered through the needle 232.
While the "Y-shaped" needle 232 is disclosed herein for use with compatible medicaments able to be
mixed together, it should be understood that other suitable needles may 25be used which permit the
medicaments to mix with each other after leaving the fluid reservoirs within which each is stored. For
example, it is to be understood that Y-shapes are intended to encompass T-shapes. Further
illustratively, a cover button 252 is shown in FIG. 19 to cover and maintain the needle 232 in the
un-activated position until the button 252 is depressed or activated by a user or patient. Further, upon
depressing the cover button 252, the needle 232 30may be moved to the activated position to allow
fluids from the first and second reservoirs 12, 14 to enter the respective uptake arms 244, 246.
According to one aspect of the present disclosure, a fluid delivery device may include a plurality of
drug reservoirs for containing and delivering a plurality of different medicaments. For example, while
the fluid delivery devices described above and shown in  



- 22 - FIGS. 1-17, include first and second medicaments 20, 22 contained within first and second
reservoirs 12, 14, it is within the scope of this disclosure to include a fluid delivery device having a third
medicament contained within a third reservoir. A separate or shared basal drive mechanism may be
associated with the third reservoir containing the third medicament while a 5separate or shared bolus
drive mechanism may also be associated with the third reservoir containing the third medicament.
Further, a shared or separate needle may also be associated with each of the first, second, and third
medicaments to deliver each medicament separately or combined. Similarly, it is within the scope of
this disclosure to include a fluid delivery device having more than three medicaments each contained
within separate fluid reservoirs. 10According to another aspect of the present disclosure, the delivery
devices disclosed herein are relatively compact, portable, and able to be fixed to the user or patient
during use and subsequently disposed of when the treatment is finished. Of course, other such
non-portable and non-disposable delivery devices are included within the scope of this disclosure as
well. 15According to still another aspect of the present disclosure, the fluid delivery devices described
herein are adapted to deliver two different medicaments 20 and 22. In one embodiment, the first and
second medicaments 20, 22 are selected as being adapted for treating two different diseases that may
occur in a co-morbid disease state. In another embodiment, the first and second medicaments 20, 22
are selected as being adapted for treating two different 20 symptoms that may be present in a single
disease. In another embodiment, the first and second medicaments 20, 22 are selected as being
adapted for treating the same disease and/or symptom where such a combination of such two or more
medicaments may be contemplated or desirable.             In another embodiment, the first and second
medicaments 20, 22 are selected as being adapted for treating a disease state where for example,
one of the first or second 25medicaments 20, 22 causes undesirable or unwanted side effects or other
adverse events, and the other of the first and second medicaments 20, 22 mediates, ameliorates, or
alleviates those side effects or adverse events.              In another embodiment, the first and second
medicaments 20, 22 are selected as being adapted for treating a disease state where the efficacy or
perfoimance of one of the first or 30 second medicaments 20,22 is enhanced or improved by the
co-administration of the other of the first or second medicaments 20, 22. Efficacy enhancement may
be additive or synergistic, or 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  -23 -  improvement may lead to the lowering of the overall amount of the medicament
whose efficacy or performance is enhanced.              It is understood that the devices described herein
may allow for the pairing of two medicaments that otherwise could not be delivered in a unitary dosage
form by 



5conventional means. For example, certain pairings of medicaments may not be possible in
conventional unitary dosage forms due to chemical incompatibility, differential stability requirements,
different formulation requirements, and other optimization parameters needed for efficacy. Further,
certain pairings of medicaments may not be possible in conventional unitary dosage forms due to the
need for flexibility in altering the ratio of the first and second 10medicaments. It is suggested that
conventional dosage forms would require a fixed ratio. Further, certain pairings of medicaments may
not be possible in conventional unitary dosage foul's due to complicated dosing regimens requiring
alternate administration over predetermined time periods. It is to be further understood that though the
foregoing describes drug pairings, those aspects apply equally to embodiments of the delivery devices
described herein that are 15configured to deliver three or more medicaments.              In one
embodiment, the devices described herein are adapted for delivering medicaments to treat diabetes,
including Type I and Type II diabetes, diabetic symptoms, and diabetic conditions. In one embodiment,
the first or second medicament 20, 22 is insulin or an insulin 20analog, and the other medicament 20,
22 is drug selected to improve the performance, or decrease the side effect profile of the insulin or
insulin analog. It is to be understood that the first and second medicaments 20, 22 may each refer to
the insulin or analog thereof For example, as used herein, insulin analogs include pro-insulin,
pre-insulin, and insulins that have been modified with various amino acids, such as with insertions,
deletions, and substitutions. 25The devices described herein include various options as to the
presence or absence of bolus and/or basal delivery, the relative size of the bolus delivery, the relative
rate of the basal delivery, and other features. Accordingly, in some embodiments of the devices, the
insulin or insulin analog is the first medicament 20, while in other embodiments, the insulin or insulin
analog is the second medicament 22. Accordingly, as used throughout the terms first 30 medicament
20 and second medicament 22 may be interchanged with the 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  - 24 - limited to those produced using
recombinant methods from other organisms such as bacteria. In another aspect, insulins used are
synthetic insulins, or modified insulins including amino acid chain modifications such as insertions,
deletions, and exchanges in the insulin sequence. Illustratively, the insulins are Lispro insulin, Aspart
insulin, Glargine insulin, Detemir insulin, 5and the like. Further, insulins include but are not limited to
the amino acid insertions, amino 



acid deletions, and amino acid substitutions of various insulins from human and other sources. It is
understood that such modifications may be made on the A or B chains. Illustratively, insulins may be
included as medicaments 20, 22 herein, where Asp28 on the B-chain is substituted, such as with
Pro28 or Lys28; where Lys29 in the B-chain is substituted with Pro29 10 or Glu29; where the B-chain
is extended, such as with Arg31 or Arg31-Arg32; where Asn 21 on the A-chain is substituted, such as
with Gly21; where Asn3 on the B-chain is substituted, such as with Lys3; and similar modifications.
In another aspect, insulins used as medicaments herein are intermediate acting insulins, including but
not limited to HUMUL1N L, FrumuuN N, NOVOLIN N, NOVOLIN 15R, and the like. In another aspect,
insulins used as medicaments herein are rapid acting insulins, including but not limited to APLDRA,
HUMALOG HUMUL1N R, NOVOLLN R, NOVOLOG, and the like. In another aspect, insulins used as
medicaments herein are long acting insulin& including but not limited to HUMULIN U, LANTUS, and
the like. In another aspect, insulins used as medicaments herein are mixtures of various insulins,
including but not limited to 20 HUMALOG MIX 75/25, HUMULIN 50/50, HUMULLN 70/30, NOVOLIN
70/30, NOVOLOG MIX 70/30, and the like.             In one variation, both medicaments 20, 22 are
insulins. It is appreciated that more varied mixtures of insulins may be delivered to certain patients
using configurations where the first medicament 20 is one insulin, and the second medicament 22 is
another insulin. It is 25understood that insulins may be selected to suit the needs of various
subpopulations of patients for which readily available premixed insulins are less desirable, or where
mixing insulins is not desirable. In another aspect the first insulin is long acting insulins such as
HUMLTLIN U, LANTUS, and the like, and the second insulin is an inteimediate or short acting insulin,
as described herein. In one configuration, the device is selected such that both the first and second
30medicaments 20, 22 are primarily or exclusively admninstered to the patient in a bolus manner
rather than a basal manner In those configuration, it is understood that for example, the long acting
insulin may be administered 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  - 25 - manner as well, or in another
variation the short or intermediate acting insulin may be administered in a basal manner over a
shortened period of time to correspond with meal time.             In an alternate embodiment, the other
medicament 20, 22 may be included to increase the efficacy of, improve the performance of, or
decrease the side effect profile of the 5insulin or insulin analog used as a medicament. The
mechanisms for this increased insulin 



efficacy or improved performance may be any, including improving endogenous insulin production,
decreasing insulin resistance or insulin insensitivity, improving the utilization of insulin and glucose by
peripheral tissues, increasing the uptake of glucose by peripheral tissues, decreasing the amount or
slowing the rate of endogenous sugar production from certain organs, 10including but not limited to the
liver, decreasing the amount or slowing the rate of gastrointestinal sugar absorption, and the like
In one configuration, the other medicament is an incretin, incretin mimetic or incretin analog, such as
glucagon-like-peptide (GLP), a GLP-I analog, exenatide (BYETTA, Amylin, Lilly), Extendin-4, and the
like. Incretin mimetics and/or incretin analogs may act 15analogous to Glucagon-Like Peptide-1
(GLP-1), a naturally occurring peptide which enhances insulin secretion in response to elevated
plasma glucose levels, may be included as helper drugs. It is understood that the GLP-1 system
increases insulin secretion only in the presence of elevated plasma glucose levels, avoiding
inappropriately high insulin levels during fasting. It is appreciated that incretins may enhance
glucose-dependent insulin secretion and exhibit other 20antihyperglycemic actions following their
release into the circulation. incretins may also moderate peak serum glucagon levels during
hyperglycemic periods following meals, without interfering with glucagon release in response to
hypoglycemia. Incretins may also have beneficial secondary effects of reducing the rate of gastric
emptying and decrease food intake, mitigating the potential severity of hyperglycemic events after
meals. hi one embodiment, the 25 devices described herein include a daily dose of BYETTA in the
range from about 5 to about 10 micrograms. In the foregoing configuration, it is appreciated that
devices may be selected that include a separate needle for each of the reservoirs containing
medicaments 20, 22, such that substantial mixing of the two medicaments does not occur at, or
optionally near, the sites of injection. 30In another configuration, the other medicament is an amylin
peptide, such as pramlintide (SIMLYN, Amylin). It is appreciated that deficiencies in insulin may
parallel deficiencies in amylin. Amylin may have a moderating effect on blood glucose absorption from
the gut into the blood, slowing and managing meal-derived glucose inflow, controlling pancreatic
glucagon secretion, and consequently regulating hepatic glucose production. In the  - 26 -  foregoing
configuration, it is appreciated that devices may be selected that include a separate needle for each of
the reservoirs containing medicaments 20, 22, such that substantial mixing of the two medicaments
does not occur at, or optionally near, the sites of injection. In another configuration, the other
medicament is a biguanide or biguanide 5combination In one illustrative aspect, the biguanide is
metforrnin (GLUCOPHAGE, FORTAMET, RIOMET). hi another illustrative aspect, the biguanide is an
inhibitor of hepatic glucose production. In another aspect, the biguanide is an inhibitor of
gastrointestinal glucose absorption. It is appreciated that biguanides may increase the efficacy of
insulin therapy by decreasing hepatic glucose production, decreasing intestinal absorption of glucose,
and/or 



10increasing peripheral glucose uptake and utilization In one variation, pharmaceutically acceptable
salts of such medicaments are included in the devices described herein.             In another
configuration, the other medicament is a glucosidase inhibitor, such as acarbose (PRECOSE, Bayer),
and the like. It is appreciated that glucosidase inhibitors may increase the efficacy of insulin therapy by
slowing either the pancreatic and/or intestinal 15hydrolysis of complex carbohydrates to glucose.
In another configuration, the other medicament is a sulfonylurea, such as Amaryl glimepiride
(AMARYL, Aventis), dlyburide (DIABETA. Aventis), glipizide (GLUCOTROL, Pfizer), and like insulin
secretagogues. It is appreciated that sulfonylureas may increase the efficacy of insulin therapy by
increasing the amount of endogenous insulin secretion, such as 20from pancreatic beta cells. In
addition, sulfonylureas may increase the efficacy of insulin therapy by increasing the sensitivity of
peripheral tissues to insulin. In another configuration, the other medicament is a meglitimde, such as
repaglinide (PRANDIN, Novo Nordisk), nateglidine (STARLLX, Novatis), and like insulin
secretagogues. It is appreciated that meglitinides may increase the efficacy of insulin therapy by
25increasing the amount of endogenous insulin secretion, such as from pancreatic beta cells, by
blocking ATP-dependent potassium channels.              In another configuration, the other medicament
is an agonist of a peroxisome proliferator activated receptor (PPAR) such as PPART. In one
embodiment, the PPAR-y agonist is a thiazolidinedione (TZD) insulin sensitizer, including but not
limited to pioglitazone 30 (ACTOS, Talceda), AVANDAMET (GlaxoSmithKline), rosiglitazone maleate
(AVANDIA, GlaxoSmithICline), phenfoiluin, buformin, and the like. It is appreciated that TZD insulin
sensitizers and other PPARy agonists may increase the efficacy of insulin therapy by decreasing
insulin resistance or insensitivity in peripheral tissues and in the liver, resulting in increased insulin
dependent glucose disposal and decreased hepatic glucose output. It is appreciated that  - 27 -
compounds that also lack PPARa binding action may be advantageously included in the devices
described herein.             In another configuration, mixtures of such other medicaments are
contemplated. Illustratively, the mixture may be of a TZD insulin sensitizer or PPART agonist and a
biguanide, 



5 such as metfomiin mixed with rosiglitazone maleate (AVANDAMET, GlaxoSmithICline), and like
mixtures. It is appreciated that other drugs that reduce hepatic gluconeogenesis may be included
alone or in combination with TZDs. It is also appreciated that other drugs that decrease intestinal
absorption of glucose may be included alone or in combination with T7.Ds. It is also appreciated that
other drugs that improves insulin sensitivity by increasing peripheral 10glucose uptake and utilization
may be included alone or in combination with TZDs. In addition, the mixture may be of an incretin
mimetic or incretin analog and a biguanide or sulfonyl urea, such as exenatide mixed with metformirt
or glimepiride, and like mixtures. In addition, the mixture may be of a biguanide and a sulfonylurea,
such as metformin mixed with glipizide (METAGLLP, Bristol Meyers Squibb), and like mixtures. 15In
another configuration, the other medicament is a saccharide, such as a glucagon or an analog thereof.
It is appreciated that during insulin administration with the devices described herein, it may be
desirable or necessary to moderate andJor lessen the impact of insulin administration that may result
in hypoglycemia or a hypoglycemic condition. It is further appreciated that the administration of such a
saccharide may be controlled by the basal  20 functions of the devices described herein, or
alternatively by the bolus Emotions of the devices described herein. For example, in one illustrative
embodiment, upon the onset of hypoglycemia or a hypoglycemic condition, the patient being treated
may initiate a bolus administration of the saccharide. It is understood that the onset of hypoglycemia or
a hypoglycemic condition may be determined using any conventional method of monitoring
blood-glucose levels, including but  25 not limited to blood-glucose strips, and the like. In one variation,
the onset of hypoglycemia or a hypoglycemic condition may be determined by the patient through
training, and/or experience in recognizing certain symptoms indicating such hypoglycemia or a
hypoglycemic condition. It is further understood that in other configurations, it is less desirable to have
any sustained levels of glucagon administration, and therefore one variation of this embodiment would
include bolus 30delivery of the saccharide as the primary or exclusive route of administration.
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 decrease hypoglycemia and/or hypoglycemic conditions that may be caused by
insulin administration alone. IGF-I and IGF-2 bind to insulin  - 28 - receptors, but with much lower
affinity than does insulin, such as at about 10-fold or even 100- fold less affinity  than insulin. Without
being bound by theory, it is suggested co-administration of 1GF-1 or 1GF-2, or an analog or derivative
thereof, may decrease insulin sensitivity and therefore may decrease the potential for the onset of
hypoglycemia and/or hypoglycemic 5conditions caused by insulin administration. It is understood that
IGF-1 and IGF-2 may be rapidly bound to binding proteins upon administration. Accordingly, ligand
conjugates of IGF-1 and IGF-2, and their analogs, are also contemplated herein Such ligand
conjugates may increase the overall bioavailability of the IGF-1 and IGF-2, or analog thereof that is
administered as described herein. 10In another configuration, the other medicament is C-peptide, or
an analog 



thereof. It is understood that in endogenous insulin production and metabolism, pro-insulin is made in
the (3-cells and once release it is cleaved by peptidases to release the C-peptide fragment. Finally,
carboxypeptidase E produces the mature insulin by truncating the terminus o the B-chain. It is
appreciated that C-peptide may be co-administered with the insulin, or any 15analog or derivative
thereof, as the second medicament. Without being bound be theory, it is suggested that C-peptide is
useful in regulation of glucose metabolism and also in other biologically important processes, and
therefore, the complete or near complete replacement of endogenous insulin with exogenous sources
may lead to an undesirable level of C-peptide. For example, neuropathy is a co-morbid pathology that
may accompany diabetes or other diabetic 20conditions or condition of glucose dysregulation. Thus, it
is suggested that C-peptide administration may treat neuropathy, decrease the progression of
neuropathy, or delay or halt the onset of neuropathy. It is appreciated that the devices described
herein may lead to better patient compliance than conventional methods, including conventional
methods that include administering C-peptide by injection. 95In one aspect, the C-peptide, or analog
or derivative thereof, is administered to the patient at a ratio of about 1:1 on a molar basis compared to
the insulin, thus mirroring the endogenous condition in healthy patients. In another aspect, the
C-peptide, or analog or derivative thereof, is administered to the patient at a ratio of less than 1.1 on a
molar basis compared to the insulin. In this latter embodiment, it is understood that levels of C-peptide
may 30not need to be maintained as high as those of insulin to treat diabetes and associated
conditions. In addition, it is understood that C-peptide administration may lead to a plateau effect, and
accordingly, patient needs for C-peptide may decrease over time. Thus, in this alternate aspect, the
C-peptide, or analog or derivative thereof, is administered to the 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.  - 29 -             In addition, it is
appreciated that though the foregoing embodiment where the second medicament is C-peptide, or an
analog or derivative thereof, may be administered using any of the devices described herein, in one
variation, devices are selected that include a single needle, whereby both medicaments 20, 22 mix
prior to administration. In another variation, 5devices are selected that include two or more needles,
where at least two of such needles are located proximally to the other, thus allowing both
medicaments 20, 22 to mix immediately or soon after administration at the site of entry into the patient.
In another configuration, the first and second medicaments 20, 22 are both anti-infective compounds.
In one aspect, the anti-infective compounds are antibacterial agents, such 10as penicillins and related
compounds, including carbacephems, carbapenems, cephalosporins, and the like, monobactams,
polypeptides, aminoglycosides, glycopeptides, vancomycins, macrolide antibiotics including
erythromycins, quinolones, sulfonamides, tetracyclines, and the like. 



Illustrative aminoglycosides that may be included in the devices described herein 15include, but at not
limited to, amikacin, gentamicin, kanamycin, neomycin, netilmicin, streptomycin, tobramycin, and the
like. Illustrative carbacephems include loracarbef and the like. Illustrative carbapenems include
ertapenem, imipenem, cilastatin, meropenem, and the like. Illustrative cephalosporins include first,
second, third, and fourth generation cephalosporins, such as cefadroxil, cefazolin, cephalexin,
cefaclor, cefamandole, cefoxinn, 20cefprozil, cefuroxime, cefixime, cefdinir, cefditoren, cefoperazone,
cefotaxime, cefpodoxime, ceftazidime, ceftibuten, ceftizoxime, ceftriaxone, cefepime, and the like.
Illustrative macrolides that may be included in the devices described herein include, but at not limited
to, azithromycin, clarithromycin, dirithromycin, erythromycin, roxithromyucin, troleandomycin, and the
like. Illustrative glycopeptides that may be included in 25the devices described herein include
teicoplanin, vancomycin, and the like. Illustrative penicillins include amoxicillin, ampicillin, azlocillin,
cabenicillin, cloxacillin, and the like, and monobactams include aztreonarn, and the like. Illustrative
polypeptides include bacitracin, colistin, polymyxin B, and the like. Illustrative quinolones includes
ciprofloxacin, enoxacin, gatifloxacin, 30levofloxacin moxifloxacin, and the like. Illustrative sulfonamides
include mafenide, sulfacetamide, sulfamethizole, sulfasalazine, sulfisoxazole, trimethoprim, BACTRIM,
and the like. Illustrative tetracyclines include demeclocychne, doxycyciine, minocycline,
oxytetracycline, tetracycline, and the like. Still other illustrative antibiotics that may be included in the
devices described herein include, but at not limited to, arsphenamine,  - 30 - chloramphenicol,
floramphenicol, clindamycin, ethambutot, fosfomycm, furzolidone, isoniazid, linezolid, metronidazole,
nitrofurantoin, rifampin, spectinomycin, telithromycin, and the like.             In another embodiment, the
first and second medicaments 20, 22 are agonists or antagonists of neurotransmitter receptors. In one
illustrative aspect, the first medicament is 5dopamine or a dopamine receptor agonist, and the second
medicament is a dopamine receptor antagonist. Illustrative dopamine receptor agonists and
antagonists are described in PCT international application serial No. PCT/US2004/043145, the
disclosure of which is incorporated herein in its entirety by reference. In one aspect, the dopamine
agonist is selective for the dopamine 131 receptor. In another aspect, the dopamine antagonist is
selective for the dopamine D2 receptor. It 



10is appreciated that the co-administration of a dopamine D2 receptor antagonist may enhance or
improve the efficacy or overall benefit of the dopamine receptor agonist, including dopamine D,
receptor agonists. It is also appreciated that the co-administration of a dopamine D2 receptor
antagonist may decrease, ameliorate, or alleviate side effects associated with the dopamine receptor
agonist, including dopamine DI receptor agonists. 15Illustrative dopamine D2 receptor antagonists that
may be included in the devices described herein include, but at not limited to, compounds of the
formulae:  and pharmaceutically acceptable salts thereof, wherein R is hydrogen or C1-C4 alkyl; RI is
20hydrogen, acyl, such as C 1- C4 alkanoyl, benzoyl, pivaloyl, and the like, or an optionally substituted
phenyl or phenoxy protecting group, such as a prodrug and the like; X is hydrogen, fluoro, chloro,
bromo, iodo or a group of the formula -012.8 wherein R8 is hydrogen, C1-C4 alkyl, acyl, such as CI-C4
alkanoyl, benzoyl, pivaloyl, and the like, or an optionally substituted phenyl or phenoxy protecting
group, provided that when Xis a group of the foiinula -012.8, the groups 25RI and R8 can optionally be
taken together to form a -CH2- or -(CH2)2- group, thus representing a methylenedioxy or
ethylenedioxy functional group; RA, R2, R3, R4, -57 6 R-, and R7 are each independently selected
from hydrogen, C1-C4 alkyl, phenyl, fluor, chloro, bromo, iodo, and a  - 31 - group -012.9 wherein R9
is hydrogen, acyl, such as CI-Ca alkanoyl, benzoyl, pivaloyl, and the like, or an optionally substituted
phenyl or phenoxy protecting group; and RB is selected from hydrogen, CI-Ca alkyl, phenyl, fluoro,
chloro, bromo, iodo, a group -0R9 wherein R9 is hydrogen, acyl, such as CI-Ca alkanoyl, benzoyl,
pivaloyl, and the like, -OR' and X, as defined 5above, and optionally substituted phenyl or phenoxy
protecting groups, providing that at least one of R3 is -OR'. 



Illustrative dopamine D2 receptor antagonists that may be included in the devices described herein
include, but at not limited to, amipsychotic agents, illustratively selected from the typical and atypical
families of antipsychotic agents. It is appreciated that atypical 10antipsychotics may generally be
associated with less acute extrapyramid;a1 symptoms, especially dystonias, and less frequent and
smaller increases in serum prolactin concentrations associated with therapy. In one aspect, the typical
antipsychotic agents include phenothiazines and non- phenothiazines such as loxapine, molindone,
and the like. In another aspect, the atypical antipsychotic agents include the clozapine-like agents, and
others, including aripiprazole, 15risperidone
(342[4-(6-fluoro-1,2-benzisoxazol-3-yOpiperidino]ethyll-2-methyl-6,7,8,9 -
tetrahydro-4H-pyrido-[1,2-a]pyrimidin-4-one), amisulpiride, sertindole (1-[2-[4-[5-chloro-1-(4-
fluoropheny1)-1H-indo1-3-y11-1-piperidinyllethyllirnidazolidin-2-one), and the like. Phenothiazines
include, but are not limited to chlorpromazine, fluphenazine, mesoridazine, perphenazine,
prochlorperazine, thioridazine, and trifluoperazine. Non-phenothiazines include, 20but are not limited
to haloperidoi, pimozide, and thiothixene. Other clozapine-like agents include, but are not limited to
olanzapine (2-methy1-4-(4-methyl-1-piperaziny1)-10H-thieno[2,3- b][1,5]benzodiazepine), clozapine
(8-chloro-11-(4-methyl-l-piperaziny1)-5Hdibenzo[b,e][1,4]diazepine), quetiapine
(5-[2-(4-dibenzo[b,f][1,4]thiazepin-1 1-y1 -1- piperazinyflethoxylethanol), ziprasidone
(5-[2-[4-(1,2-benzoisothiazol-3-y1)-1- 25piperazinyl]ethy11-6-chloro-1,3-dihyd ro-2H-indo1-2-one), and
the like. It is appreciated that other typical and atypical antipsychotic agents may be used as the
dopamine receptor antagonist described herein. It is also appreciated that various combinations of
typical and atypical antipsychotic agents may be used. The devices described herein may be
configured to deliver daily dosage amounts 30of the various first and second medicaments 20, 22 at
bioequivalency levels comparable to conventional drug formulations. Illustratively, metformin may be
delivered at rates that correlate to the conventional oral dosage of 500, 850, 1,000, or 2,000 mg/day. It
is to be understood that the amount delivered by the parenteral routes described herein for the various
devices will often be substantially lower than the equivalent oral dosage font. For example,  - 32 -
metformin may be delivered in a pulsatile or bolus delivery profile at a rate that corresponds to values
that do not exceed the peak plasma concentration (Cmax) observed for the oral dosage form, such in
the range from about 0.5 to about 4 mg/mL Alternatively, metformin may be delivered in a sustained or
basal delivery profile at a rates lower than the Cmax, and 5corresponding to the average value under
the area under curve (AUC), such as in the range from about 4 to about 10 ptgh/mL These and other
values for metfoimin, as well as for other first and second medicaments 20, 22 described herein are
found in and/or routinely derived from values presented for the conventional dosage forms of such
medicaments in Physicians' Desk 



Reference, Thompson PDR, Montvale NJ (59th edition. 2005), the disclosure of which is
10incorporated herein by reference.             It is suggested that the devices described herein may be
particularly appropriate for basal delivery, or alternatively bolus delivery at more frequent and lower
doses, of medicaments that are delivered conventionally once or twice per day due to formulation
issues, convenience, or poor expected patient compliance. Accordingly, the devices described herein
15may be configured to deliver pharrnacokinetic (PK) profiles of medicaments that are not possible
with conventional formulations. For example, the peak-valley PK profile generally accompanying once
a day dosing may be converted to a lower level sustained release PK profile, or a lower peak-higher
valley more frequent pulsatile PK profile. There are a plurality of advantages of the present disclosure
arising from the 20various features of the apparatus and methods described herein. It will be noted
that alternative embodiments of the apparatus and methods of the present disclosure may not include
all of the features described yet still benefit from at least some of the advantages of such features.
Those of ordinary skill in the art may readily devise their own implementations of an apparatus and
method that incorporate one or more of the features of the present disclosure and fall within the
25spirit and scope of the present disclosure.  - 33 - CLAIMS 1.A method of administering first and
second medicaments from a fluid delivery device comprising: 5delivering a first basal delivery of the
first medicament by actuating a first basal drive mechanism, delivering a second basal delivery of the
second medicament by actuating a second basal drive mechanism, and              delivering a first bolus
delivery of the first medicament by actuating a first bolus drive mechanism. 



102.The method of claim 1, wherein the first basal delivery is approximately equal to the second basal
delivery.               3. The method of claim 1, wherein the first basal delivery is greater than the second
basal delivery.               4. The method of claim 1, wherein delivering the first basal 15delivery includes
actuating a first basal drive mechanism and delivering the second basal delivery includes actuating the
first basal drive mechanism.               5. The method of claim 1, wherein delivering the first basal
delivery includes actuating a first basal drive mechanism and delivering the second basal delivery
includes actuating a second basal drive mechanism. 206.The method of claim I, further including
delivering a second bolus delivery of the second medicament.              7. The method of claim 6,
wherein the first bolus delivery is the same as the second bolus delivery.              8. The method of
claim 6, wherein the first bolus delivery is 25greater than the second bolus delivery.               9. The
method of claim 6, wherein delivering the first bolus delivery includes actuating a first bolus drive
mechanism and delivering the second bolus delivery includes actuating the first bolus drive
mechanism.              10. The method of claim 6, wherein delivering the first bolus 30delivery includes
actuating a first bolus drive mechanism and delivering the second bolus delivery includes actuating a
second bolus drive mechanism. 


