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Description

BACKGROUND

1. Field of the Invention

[0001] The present invention relates to methods that
include reservoirs for containing fluidic media and having
movable plungers for infusion medium delivery systems..

2. Related Art

[0002] According to modem medical techniques, cer-
tain chronic diseases may be treated by delivering a med-
ication or other substance to the body of a patient. For
example, diabetes is a chronic disease that is commonly
treated by delivering defined amounts of insulin to a pa-
tient at appropriate times. Traditionally, manually oper-
ated syringes and insulin pens have been employed for
delivering insulin to a patient. More recently, modem sys-
tems have been designed to include programmable
pumps for delivering controlled amounts of medication
to a patient.
[0003] Pump type delivery devices have been config-
ured in external devices, which connect to a patient, and
have been configured in implantable devices, which are
implanted inside of the body of a patient. External pump
type delivery devices include devices designed for use
in a stationary location, such as a hospital, a clinic, or the
like, and further include devices configured for ambula-
tory or portable use, such as devices designed to be car-
ried by a patient, or the like. External pump-type delivery
devices may contain reservoirs of fluidic media, such as,
but is not limited to, insulin.
[0004] External pump-type delivery devices may be
connected in fluid flow communication to a patient or us-
er-patient, for example, through suitable hollow tubing.
The hollow tubing may be connected to a hollow needle
that is designed to pierce the skin of the patient and to
deliver fluidic media there through. Alternatively, the hol-
low tubing may be connected directly to the patient as
through a cannula, or the like.
[0005] Examples of some external pump type delivery
devices are described in U.S. Patent Application No.
11/211,095, filed 8/23/05, titled "Infusion Device And
Method With Disposable Portion" and Published PCT Ap-
plication WO 01/70307 (PCT/US01/09139) titled "Ex-
changeable Electronic Cards For Infusion Devices", Pub-
lished PCT Application WO 04/030716
(PCT/US2003/028769) titled "Components And Meth-
ods For Patient Infusion Device," Published PCT Appli-
cation WO 04/030717 (PCT/US2003/029019) titled "Dis-
penser Components And Methods For Infusion Device,"
U.S. Patent Application Publication No. 2005/0065760
titled "Method For Advising Patients Concerning Doses
Of Insulin," and U.S. Patent No. 6,589,229 titled "Wear-
able Self-Contained Drug Infusion Device".
[0006] External pump-type delivery devices may be

connected in fluid-flow communication to a patient-user,
for example, through suitable hollow tubing. The hollow
tubing may be connected to a hollow needle that is de-
signed to pierce the patient-user’s skin and deliver an
infusion medium to the patient-user. Alternatively, the
hollow tubing may be connected directly to the patient-
user as or through a cannula or set of micro-needles.
[0007] In contexts in which the hollow tubing is con-
nected to the patient-user through a hollow needle that
pierces skin of the user-patient, a manual insertion of the
needle into the patient-user can be somewhat traumatic
to the user-patient. Accordingly, insertion mechanisms
have been made to assist the insertion of a needle into
the user-patient, whereby a needle is forced by a spring
to move quickly from a retracted position into an extended
position. As the needle is moved into the extended posi-
tion, the needle is quickly forced through the skin of the
user-patient in a single, relatively abrupt motion that can
be less traumatic to certain user-patients as compared
to a slower, manual insertion of a needle. While a quick
thrust of the needle into the skin of the user-patient may
be less traumatic to some user-patients than a manual
insertion, it is believed that, in some contexts, some user-
patients may feel less trauma if the needle is moved a
very slow, steady pace.
[0008] Examples of insertion mechanisms that may be
used with and may be built into a delivery device are
described in: published U.S. Patent Application US
2008/005/730, titled "Infusion Medium Delivery system,
Device And Method With Needle Inserter And Needle
Inserter Device And Method,"; and published U.S. Patent
Application No. US 2006/0264894 titled "Infusion Device
And Method With Disposable Portion". Other examples
of insertion tools are described in U.S. Patent Application
Publication No. 2002/0022855, titled "Insertion Device
For An Insertion Set And Method Of Using The Same".
Other examples of needle/cannula insertion tools that
may be used (or modified for use) to insert a needle
and/or cannula, are described in, for example published
U.S. Patent Application US 2003/0225373 and/or pub-
lished U.S. Patent Application US 2004/0002682 entitled
"Insertion Device For Insertion Set and Method of Using
the Same".
[0009] Pump-type delivery devices can allow accurate
doses of insulin to be calculated and delivered automat-
ically to a patient-user at any time during the day or night.
Furthermore, when used in conjunction with glucose sen-
sors or monitors, insulin pumps may be automatically
controlled to provide appropriate doses of infusion me-
dium at appropriate times of need, based on sensed or
monitored levels of blood glucose.
[0010] Pump-type delivery devices have become an
important aspect of modem medical treatments of vari-
ous types of medical conditions, such as diabetes. As
pump technologies improve and as doctors and patient-
users become more familiar with such devices, the pop-
ularity of external medical infusion pump treatment in-
creases and is expected to increase substantially over
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the next decade. Finally document US2004/0159364
shows a filling station for a plurality of disposible cartridg-
es. Documents US 2003/0100866 and US
2007/0169435 show further methods of filling drug res-
ervoirs under aseptic conditions.

SUMMARY OF THE DISCLOSURE

[0011] The invention comprises a method of making
and filling a reservoir with a selectable amount of fluidic
media and is defined in appended claim 1. The method
includes (i) providing a reservoir body with a wall and a
central bore, the reservoir body having a first portion with
a first fluidic capacity, and a second portion axially aligned
with the first portion with an additional fluidic capacity; (ii)
providing a plunger head dimensioned to sealingly slide
axially within the bore and thereby propel fluidic media
in the bore; (iii) providing a selectively breakable zone
that separates the first portion and the second portion of
the reservoir body; (iv) selecting whether: (a) to fill only
the first portion of the reservoir body with fluidic media,
in which case the method includes filling the first portion
of the reservoir body with fluidic media, inserting the
plunger head to a position in the bore to seal the first
portion of the reservoir body, and breaking off the wall at
the selectively breakable zone; or (b) to fill the first portion
and the second portion of the reservoir body with fluidic
media, in which case the method includes filling the first
portion and the second portion of the reservoir body with
fluidic media and inserting the plunger head to a position
in the bore to seal the second portion of the reservoir
body.
[0012] In various embodiments, the method may fur-
ther include scoring a perimeter around the reservoir
body to form the selectively breakable zone. In some
embodiments, a portion of the wall defining the first por-
tion of the reservoir body may have a thickness different
from a thickness of a portion of the wall defining the sec-
ond portion of the reservoir body. In some embodiments,
the method may further include providing a portion of the
reservoir body corresponding to a perimeter made of a
different material than a material of the first portion of the
reservoir body to provide said selectively breakable zone.
[0013] In various embodiments, the selectively break-
able zone may include perforations around the reservoir
body. In some embodiments, the thickness of the first
portion of the reservoir body may be less than the thick-
ness of the second portion of the reservoir body.
[0014] In various embodiments, the second portion of
the reservoir body may be made of a material different
from a material of the first portion of the reservoir body.
[0015] In various embodiments, the selectively break-
able zone may be produced by providing an annular body
sized and dimensioned to fit around at least a portion of
the reservoir body. The annular body may separate the
first portion of the reservoir body and the second portion
of the reservoir body.
[0016] In various embodiments, the filling of the reser-

voir body and the insertion of the plunger head in the
reservoir body may occur in an aseptic environment. In
some embodiments, the reservoir body may be removed
from the aseptic environment prior to breaking off the
wall along the selectively breakable zone.
[0017] In various embodiments, the method may fur-
ther include operatively connecting a plunger arm to the
plunger head. In some embodiments, the plunger arm
and the plunger head may be integral with one another.
[0018] In various embodiments, the method may fur-
ther include attaching a casing adjacent to at least a por-
tion of the reservoir body, the casing configured to en-
velop at least a portion of a plunger arm operatively con-
nected to the plunger head. The casing may be further
configured to allow the plunger arm to move in an axial
direction relative to the reservoir body and at least par-
tially within the reservoir body. In some embodiments,
the method may further include locating the plunger arm
at lest partially in the casing; and operatively connecting
the plunger arm to the plunger head after the casing is
attached to the reservoir body.
[0019] In some embodiments, attaching a casing ad-
jacent to at least a portion of the reservoir body may in-
clude welding the casing to the reservoir body. In further
embodiments, the casing may be laser welded to the
reservoir body.
[0020] In various embodiments, selectively filling the
reservoir body may include filling the reservoir body to a
fill line. In various embodiments, a portion of the wall de-
fining the first portion of the reservoir body may have a
thickness different from a thickness of a portion of the
wall defining the second portion of the reservoir body.
[0021] In various embodiments, the reservoir body
may have a third portion with a third fluidic capacity. Pro-
viding the selectivity breakable zone may include provid-
ing at least a first selectively breakable zone that sepa-
rates the first portion and the second portion of the res-
ervoir body and a second selectively breakable zone that
separates the second portion and the third portion of the
reservoir body. Selecting whether (a) to fill only the first
portion of the reservoir body with fluidic media, in which
case the method includes filling the first portion of the
reservoir body with fluidic media, inserting the plunger
head to a position in the bore to seal the first portion of
the reservoir body, and breaking off the wall at the first
selectively breakable zone; (b) to fill the first portion and
the second portion of the reservoir body with fluidic me-
dia, in which case the method includes filling the first
portion and the second portion of the reservoir body with
fluidic media, inserting the plunger head to a position in
the bore to seal the second portion of the reservoir body,
and breaking off the wall at the second selectively break-
able zone; or (c) to fill the first portion, the second portion,
and the third portion of the reservoir body with fluidic me-
dia, in which case the method includes filling the first
portion, the second portion, and the third portion of the
reservoir body with fluidic media and inserting the plunger
head to a position in the bore to seal the third portion of
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the reservoir body.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]

FIG. 1 illustrates a generalized representation of an
infusion system;

FIG. 2 illustrates an example of an infusion system;

FIG. 3 illustrates an example of a delivery device;

FIG. 4 illustrates a delivery device;

FIG. 5A illustrates a durable portion of a delivery de-
vice;

FIG. 5B illustrates a section view of a durable portion
of a delivery device;

FIG. 5C illustrates a section view of a durable portion
of a delivery device;

FIG. 6A illustrates a disposable portion of a delivery
device;

FIG. 6B illustrates a section view of a disposable
portion of a delivery device;

FIG. 6C illustrates a section view of a disposable
portion of a delivery device;

FIGS. 7A and 7B illustrate a cross-section of a sys-
tem for transferring fluidic media;

FIG. 8 illustrates an exploded view of a system for
transferring fluidic media;

FIG. 9 illustrates a system for transferring fluidic me-
dia;

FIG. 10 illustrates a portion of a system for transfer-
ring fluidic media;

FIG. 11 illustrates a cross-section of a portion of a
system for transferring fluidic media;

FIG. 12 illustrates a flow chart of a process of making
a system for transferring fluidic media;

FIG. 13 illustrates a flowchart of a process for making
a system for containing fluidic media in accordance
with an embodiment of the present invention;

FIG. 14A illustrates a cross-section of a reservoir
body used in a method in accordance with an em-
bodiment of the present invention;

FIG. 14B illustrates a cross-section of a reservoir
body used in a method in accordance with an em-
bodiment of the present invention;

FIG. 14C illustrates a cross-section of a reservoir
body used in a method in accordance with an em-
bodiment of the present invention; and

FIG. 14D illustrates a cross-section of a reservoir
body used in a method in accordance with an em-
bodiment of the present invention.

DETAILED DESCRIPTION

[0023] FIG. 1 illustrates a generalized representation
of an infusion system 10. The system 10 may include a
delivery device 12. The system 10 may further include a
sensing device 14, a command control device (CCD) 16,
and a computer 18. The delivery device 12 and the sens-
ing device 14 may be secured at desired locations on the
body 5 of a patient or user-patient 7. In some arrange-
ments, the sensing device 14 and the delivery device 12
may be at the same location. In other arrangements, the
sensing device 14 and the delivery device 12 may be
adjacent each other. In yet other arrangements, the sens-
ing device 14 and the delivery device 12 may share a
housing. The locations at which the delivery device 12
and the sensing device 14 are secured to the body 5 of
the user-patient 7 in FIG. 1 are provided only as repre-
sentative, non-limiting, examples. It should be noted us-
er-patient as used throughout the disclosure or similar
term may include patient-user, patient, or user (e.g., a
patient, a medical professional, or other treating the pa-
tient).
[0024] The delivery device 12 may be configured to
deliver fluidic media to the body 5 of the user-patient 7.
In various arrangements, fluidic media may include a liq-
uid, a fluid, a gel, or the like. In some arrangements, fluidic
media may include a medicine or a drug for treating a
disease or a medical condition. For example, fluidic me-
dia may include insulin for treating diabetes, or may in-
clude a drug for treating pain, cancer, a pulmonary dis-
order, HIV, or the like. In some arrangements, fluidic me-
dia may include a nutritional supplement, a dye, a tracing
medium, a saline medium, a hydration medium, or the
like.
[0025] The sensing device 14 may include a sensor, a
monitor, or the like, for providing sensor data or monitor
data. In various arrangements, the sensing device 14
may be configured to sense a condition of the user-pa-
tient 7. For example, the sensing device 14 may include
electronics and enzymes reactive to a biological condi-
tion, such as a blood glucose level, or the like, of the
user-patient 7.
[0026] In various arrangements, the sensing device 14
may be secured to the body 5 of the user-patient 7 or
embedded in the body 5 of the user-patient 7 at a location
that is remote from the location at which the delivery de-
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vice 12 is secured to the body 5 of the user-patient 7. In
various other arrangements, the sensing device 14 may
be incorporated within the delivery device 12 or share a
common housing. In other arrangements, the sensing
device 14 may be separate and apart from the delivery
device, and may be, for example, part of the CCD 16. In
such arrangements, the sensing device 14 may be con-
figured to receive a biological sample, analyte, or the like,
to measure a condition of the user-patient 7.
[0027] In further arrangements, the sensing device 14
and/or the delivery device 12 may utilize a closed-loop
system. Examples of sensing devices and/or delivery de-
vices utilizing closed-loop systems may be found at, but
are not limited to, the following references: (i) U.S. Patent
No. 6,088,608, entitled "Electrochemical Sensor And In-
tegrity Tests Therefor"; (ii) U.S. Patent No. 6,119,028,
entitled "Implantable Enzyme-Based Monitoring Sys-
tems Having Improved Longevity Due To Improved Ex-
terior Surfaces"; (iii) U.S. Patent No. 6,589,229, entitled
"Implantable Enzyme-Based Monitoring Systems Adapt-
ed for Long Term Use"; (iv) U.S. Patent No. 6,740,072,
entitled "System And Method For Providing Closed Loop
Infusion Formulation Delivery"; (v) U.S. Patent No.
6,827,702, entitled "Safety Limits For Closed-Loop Infu-
sion Pump Control"; (vi) U.S. Patent No. 7,323,142, en-
titled "Sensor Substrate And Method Of Fabricating
Same"; (vii) U.S. Patent Application Serial No.
09/360,342, filed July 22, 1999, entitled "Substrate Sen-
sor"; and (viii) U.S. Provisional Patent Application Serial
No. 60/318,060, filed September 7, 2001, entitled "Sens-
ing Apparatus and Process".
[0028] In such arrangements, the sensing device 14
may be configured to sense a condition of the user-pa-
tient 7, such as, but not limited to, blood glucose level,
or the like. The delivery device 12 may be configured to
deliver fluidic media in response to the condition sensed
by the sensing device 14. In turn, the sensing device 14
may continue to sense a new condition of the user-pa-
tient, allowing the delivery device 12 to deliver fluidic me-
dia continuously in response to the new condition sensed
by the sensing device 14 indefinitely. In some arrange-
ments, the sensing device 14 and/or the delivery device
12 may be configured to utilize the closed-loop system
only for a portion of the day, for example only when the
user-patient is asleep or awake.
[0029] Each of the delivery device 12, the sensing de-
vice 14, the CCD 16, and the computer 18 may include
transmitter, receiver, or transceiver electronics that allow
for communication with other components of the system
10. The sensing device 14 may be configured to transmit
sensor data or monitor data to the delivery device 12.
The sensing device 14 may also be configured to com-
municate with the CCD 16. The delivery device 12 may
include electronics and software that are configured to
analyze sensor data and to deliver fluidic media to the
body 5 of the user-patient 7 based on the sensor data
and/or preprogrammed delivery routines.
[0030] The CCD 16 and the computer 18 may include

electronics and other components configured to perform
processing, delivery routine storage, and to control the
delivery device 12. By including control functions in the
CCD 16 and/or the computer 18, the delivery device 12
may be made with more simplified electronics. However,
in some arrangements, the delivery device 12 may in-
clude all control functions, and may operate without the
CCD 16 and the computer 18. In various arrangements,
the CCD 16 may be a portable electronic device. In ad-
dition, in various arrangements, the delivery device 12
and/or the sensing device 14 may be configured to trans-
mit data to the CCD 16 and/or the computer 18 for display
or processing of the data by the CCD 16 and/or the com-
puter 18.
[0031] In some arrangements, the sensing device 14
may be integrated into the CCD 16. Such arrangements
may allow the user-patient to monitor a condition by pro-
viding, for example, a sample of his or her blood to the
sensing device 14 to assess his or her condition. In some
arrangements, the sensing device 14 and the CCD 16
may be for determining glucose levels in the blood and/or
body fluids of the user-patient without the use of, or ne-
cessity of, a wire or cable connection between the deliv-
ery device 12 and the sensing device 14 and/or the CCD
16.
[0032] In some arrangements, the CCD 16 may be for
providing information to the user-patient that facilitates
the user-patient’s subsequent use of a drug delivery sys-
tem. For example, the CCD 16 may provide information
to the user-patient to allow the user-patient to determine
the rate or dose of medication to be administered into
the body of the user-patient. In other arrangements, the
CCD 16 may provide information to the delivery device
12 to control the rate or dose of medication administered
into the body of the user-patient
[0033] FIG. 2 illustrates an example of an infusion sys-
tem 10. The system 10 illustrated in FIG. 2 includes the
delivery device 12 and the sensing device 14. The deliv-
ery device 12 may include a disposable housing 20, a
durable housing 30, and a reservoir system 40. The de-
livery device 12 may further include an infusion path 50.
[0034] Elements of the delivery device 12 that ordinar-
ily contact the body of a user-patient or that ordinarily
contact fluidic media during operation of the delivery de-
vice 12 may be considered as a disposable portion of the
delivery device 12. For example, a disposable portion of
the delivery device 12 may include the disposable hous-
ing 20 and the reservoir system 40. The disposable por-
tion of the delivery device 12 may be recommended for
disposal after a specified number of uses.
[0035] On the other hand, elements of the delivery de-
vice 12 that do not ordinarily contact the body of the user-
patient or fluidic media during operation of the delivery
device 12 may be considered as a durable portion of the
delivery device 12. For example, a durable portion of the
delivery device 12 may include the durable housing 30,
electronics (not shown in FIG. 2), a drive device having
a motor and drive linkage (not shown in FIG. 2), and the
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like. Elements of the durable housing portion of the de-
livery device 12 are typically not contaminated from con-
tact with the user-patient or fluidic media during normal
operation of the delivery device 12 and, thus, may be
retained for re-use with replaced disposable portions of
the delivery device 12.
[0036] In various arrangements, the disposable hous-
ing 20 may support the reservoir system 40 and has a
bottom surface (facing downward and into the page in
FIG. 2) configured to secure to the body of the user-pa-
tient. An adhesive may be employed at an interface be-
tween the bottom surface of the disposable housing 20
and the skin of the user-patient to adhere the disposable
housing 20 to the skin of the user-patient. The adhesive
may be provided on the bottom surface of the disposable
housing 20, with a peelable cover layer covering the ad-
hesive material. In this manner, the cover layer may be
peeled off to expose the adhesive material, and the ad-
hesive side of the disposable housing 20 may be placed
against the user-patient, for example against the skin of
the user-patient. The delivery device 12 may be attached
to the skin of the user-patient.
[0037] In other arrangements, the disposable housing
20 and/or the remaining portions of the delivery device
12 may be worn or otherwise attached on or underneath
clothing of the user-patient. Similarly, the delivery device
12 may be supported by any suitable manner, such as,
but not limited to, on a belt, in a pocket, and the like.
Representative examples of such delivery devices 12,
and delivery devices in general, may include, but is not
limited to, the MiniMed Paradigm 522 Insulin Pump, Min-
iMed Paradigm 722 Insulin Pump, MiniMed Paradigm
515 Insulin Pump, MiniMed Paradigm 715 Insulin Pump,
MiniMed Paradigm 512R Insulin Pump, MiniMed Para-
digm 712R Insulin Pump, MiniMed 508 Insulin Pump,
MiniMed 508R Insulin Pump, and any other derivatives
thereof.
[0038] The reservoir system 40 may be configured for
containing or holding fluidic media, such as, but not lim-
ited to insulin. In various arrangements, the reservoir sys-
tem 40 may include a hollow interior volume for receiving
fluidic media, such as, but not limited to, a cylinder-
shaped volume, a tubular-shaped volume, or the like. In
some arrangements, the reservoir system 40 may be pro-
vided as a cartridge or canister for containing fluidic me-
dia. In various arrangements, the reservoir system 40
can be refilled with fluidic media. In further arrangements,
the reservoir system 40 is pre-filled with fluidic media.
[0039] The reservoir system 40 may be supported by
the disposable housing 20 in any suitable manner. For
example, the disposable housing 20 may be provided
with projections or struts (not shown), or a trough feature
(not shown), for holding the reservoir system 40. In some
arrangements, the reservoir system 40 may be supported
by the disposable housing 20 in a manner that allows the
reservoir system 40 to be removed from the disposable
housing 20 and replaced with another reservoir. Alterna-
tively, or in addition, the reservoir system 40 may be se-

cured to the disposable housing 20 by a suitable adhe-
sive, a strap, or other coupling structure.
[0040] In various arrangements, the reservoir system
40 may include at least one port 41 for allowing fluidic
media to flow into and/or flow out of the interior volume
of the reservoir system 40. In some arrangements, the
infusion path 50 may include a connector 56, a tube 54,
and a needle apparatus 52. The connector 56 of the in-
fusion path 50 may be connectable to the port 41 of the
reservoir system 40. In various arrangements, the dis-
posable housing 20 may be configured with an opening
near the port 41 of the reservoir system 40 for allowing
the connector 56 of the infusion path 50 to be selectively
connected to and disconnected from the port 41 of the
reservoir system 40.
[0041] In various arrangements, the port 41 of the res-
ervoir system 40 may be covered with or supports a sep-
tum (not shown in FIG. 2), such as a self-sealing septum,
or the like. The septum may be configured to prevent
fluidic media from flowing out of the reservoir system 40
through the port 41 when the septum is not pierced. In
addition, in various arrangements, the connector 56 of
the infusion path 50 may include a needle for piercing
the septum covering the port 41 of the reservoir system
40 to allow fluidic media to flow out of the interior volume
of the reservoir system 40.
[0042] Examples of needle/septum connectors can be
found in published U.S. Patent Application US
2003/0125672 entitled "Reservoir Connector". In other
alternatives, non-septum connectors such as Luer locks,
or the like may be used. In various arrangements, the
needle apparatus 52 of the infusion path 50 may include
a needle that is able to puncture the skin of the user-
patient. In addition, in various arrangements, the tube 54
connects the connector 56 with the needle apparatus 52
and may be hollow, such that the infusion path 50 is able
to provide a path to allow for the delivery of fluidic media
from the reservoir system 40 to the body of a user-patient.
[0043] The durable housing 30 of the delivery device
12 may include a housing shell configured to mate with
and secure to the disposable housing 20. The durable
housing 30 and the disposable housing 20 may be pro-
vided with correspondingly shaped grooves, notches,
tabs, or other suitable features that allow the two parts
to connect together easily, by manually pressing the two
housings together, by twist or threaded connection, or
other suitable manner of connecting the parts that is well
known in the mechanical arts.
[0044] In various arrangements, the durable housing
30 and the disposable housing 20 may be connected to
each other using a twist action. The durable housing 30
and the disposable housing 20 may be configured to be
separable from each other when a sufficient force is ap-
plied to disconnect the two housings from each other.
For example, the disposable housing 20 and the durable
housing 30 may be snapped together by friction fitting.
In various arrangement, a suitable seal, such as an o-
ring seal, may be placed along a peripheral edge of the
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durable housing 30 and/or the disposable housing 20 to
provide a seal against water entering between the dura-
ble housing 30 and the disposable housing 20.
[0045] The durable housing 30 of the delivery device
12 may support a drive device (not shown in FIG. 2),
including a motor and a drive device linkage portion, for
applying a force to fluidic media within the reservoir sys-
tem 40 to force fluidic media out of the reservoir system
40 and into an infusion path, such as the infusion path
50, for delivery to a user-patient. For example, in some
arrangement, an electrically driven motor may be mount-
ed within the durable housing 30 with appropriate linkage
for operatively coupling the motor to a plunger arm (not
shown in FIG. 2) connected to a plunger head (not shown
in FIG. 2) that is within the reservoir system 40 and to
drive the plunger head in a direction to force fluidic media
out of the port 41 of the reservoir system 40 and to the
user-patient.
[0046] Also, in some arrangements, the motor may be
controllable to reverse direction to move the plunger arm
and the plunger head to cause fluid to be drawn into the
reservoir system 40 from a patient. The motor may be
arranged within the durable housing 30 and the reservoir
system 40 may be correspondingly arranged on the dis-
posable housing 20, such that the operable engagement
of the motor with the plunger head, through the appro-
priate linkage, occurs automatically upon the user-pa-
tient connecting the durable housing 30 with the dispos-
able housing 20 of the delivery device 12. Further exam-
ples of linkage and control structures may be found in
published U.S. Patent Application US 2001/0041869, en-
titled "Control Tabs for Infusion Devices and Methods of
Using the Same".
[0047] In various arrangements, the durable housing
30 and the disposable housing 20 may be made of suit-
ably rigid materials that maintain their shape, yet provide
sufficient flexibility and resilience to effectively connect
together and disconnect, as described above. The ma-
terial of the disposable housing 20 may be selected for
suitable compatibility with skin. For example, the dispos-
able housing 20 and the durable housing 30 of the deliv-
ery device 12 may be made of any suitable plastic, metal,
composite material, or the like. The disposable housing
20 may be made of the same type of material or a different
material relative to the durable housing 30. The dispos-
able housing 20 and the durable housing 30 may be man-
ufactured by injection molding or other molding process-
es, machining processes, or combinations thereof.
[0048] For example, the disposable housing 20 may
be made of a relatively flexible material, such as a flexible
silicone, plastic, rubber, synthetic rubber, or the like. By
forming the disposable housing 20 of a material capable
of flexing with the skin of a user-patient, a greater level
of user-patient comfort may be achieved when the dis-
posable housing 20 is secured to the skin of the user-
patient. In addition, a flexible disposable housing 20 may
result in an increase in site options on the body of the
user-patient at which the disposable housing 20 may be

secured.
[0049] In the arrangement illustrated in FIG. 2, the de-
livery device 12 is connected to the sensing device 14
through a connection element 17 of the sensing device
14. The sensing device 14 may include a sensor 15 that
includes any suitable biological or environmental sensing
device, depending upon a nature of a treatment to be
administered by the delivery device 12. For example, in
the context of delivering insulin to a diabetes patient, the
sensor 15 may include a blood glucose sensor, or the like.
[0050] In some arrangements, the sensor 15 may in-
clude a continuous glucose sensor. The continuous glu-
cose sensor may be implantable within the body of the
user-patient. In other arrangements, the continuous glu-
cose sensor may be located externally, for example on
the skin of the user-patient, or attached to clothing of the
user-patient. In such arrangements, fluid may be drawn
continually from the user-patient and sensed by the con-
tinuous glucose sensor. In various arrangements, the
continuous glucose sensor may be configured to sense
and/or communicate with the CCD 16 continuously. In
other arrangements, the continuous glucose sensor may
be configured to sense and/or communicate with the
CCD 16 intermittently, for example sense glucose levels
and transmit information every few minutes. In various
arrangements, the continuous glucose sensor may utilize
glucose oxidase.
[0051] The sensor 15 may be an external sensor that
secures to the skin of a user-patient or, in other arrange-
ments, may be an implantable sensor that is located in
an implant site within the body of the user-patient. In fur-
ther alternatives, the sensor may be included with as a
part or along side the infusion cannula and/or needle,
such as for example as shown in published U.S. Patent
Application US 2006/0253085 entitled "Dual Insertion
Set". In FIG. 2, the sensor 15 is an external sensor having
a disposable needle pad that includes a needle for pierc-
ing the skin of the user-patient and enzymes and/or elec-
tronics reactive to a biological condition, such as blood
glucose level or the like, of the user-patient. In this man-
ner, the delivery device 12 may be provided with sensor
data from the sensor 15 secured to the user-patient at a
site remote from the location at which the delivery device
12 is secured to the user-patient.
[0052] While the arrangement shown in FIG. 2 may
include a sensor 15 connected by the connection element
17 for providing sensor data to sensor electronics (not
shown in FIG. 2) located within the durable housing 30
of the delivery device 12, other arrangements may em-
ploy a sensor 15 located within the delivery device 12.
Yet other arrangements may employ a sensor 15 having
a transmitter for communicating sensor data by a wire-
less communication link with receiver electronics (not
shown in FIG. 2) located within the durable housing 30
of the delivery device 12. In various arrangements, a wire-
less connection between the sensor 15 and the receiver
electronics within the durable housing 30 of the delivery
device 12 may include a radio frequency (RF) connec-
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tion, an optical connection, or another suitable wireless
communication link. Further arrangements need not em-
ploy the sensing device 14 and, instead, may provide
fluidic media delivery functions without the use of sensor
data.
[0053] As described above, by separating disposable
elements of the delivery device 12 from durable ele-
ments, the disposable elements may be arranged on the
disposable housing 20, while durable elements may be
arranged within a separable durable housing 30. In this
regard, after a prescribed number of uses of the delivery
device 12, the disposable housing 20 may be separated
from the durable housing 30, so that the disposable hous-
ing 20 may be disposed of in a proper manner. The du-
rable housing 30 may then be mated with a new (unused)
disposable housing 20 for further delivery operation with
a user-patient.
[0054] FIG. 3 illustrates an example of the delivery de-
vice 12. The delivery device 12 of FIG. 3 is similar to the
delivery device 12 of FIG. 2. While the delivery device
12 illustrated in FIG. 2 provides for the durable housing
30 to cover the reservoir system 40, the delivery device
12 in FIG. 3 provides for the durable housing 30 to secure
to the disposable housing 20 without covering the reser-
voir system 40. The delivery device 12 illustrated in FIG.
3 includes the disposable housing 20, and the disposable
housing 20 illustrated in FIG. 3 includes a base 21 and
a reservoir retaining portion 24. The base 21 and reser-
voir retaining portion 24 may be formed as a single, uni-
tary structure.
[0055] The base 21 of the disposable housing 20 may
be configured to be securable to a body of a user-patient.
The reservoir-retaining portion 24 of the disposable hous-
ing 20 is configured to house the reservoir system 40.
The reservoir-retaining portion 24 of the disposable hous-
ing 20 may be configured to have an opening to allow for
the port 41 of the reservoir system 40 to be accessed
from outside of the reservoir-retaining portion 24 while
the reservoir system 40 is housed in the reservoir-retain-
ing portion 24. The durable housing 30 may be configured
to be attachable to and detachable from the base 21 of
the disposable housing 20. The delivery device 12 illus-
trated in FIG. 3 includes a plunger arm 60 that is con-
nected to or that is connectable to a plunger head (not
shown in FIG. 3) within the reservoir system 40.
[0056] FIG. 4 illustrates another view of the delivery
device 12 of FIG. 3. The delivery device 12 illustrated in
FIG. 4 includes the disposable housing 20, the durable
housing 30, and the infusion path 50. The disposable
housing 20 in FIG. 4 includes the base 21, the reservoir-
retaining portion 24, and a peelable cover layer 25. The
peelable cover layer 25 may cover an adhesive material
on the bottom surface 22 of the base 21. The peelable
cover layer 25 may be configured to be peelable by a
user-patient to expose the adhesive material on the bot-
tom surface 22 of the base 21. In some arrangements,
there may be multiple adhesive layers on the bottom sur-
face 22 of the base 21 that are separated by peelable

layers.
[0057] The infusion path 50. illustrated in FIG. 4 in-
cludes the needle 58 rather than the connector 56, the
tube 54, and the needle apparatus 52 as shown in FIG.
2. The base 21 of the disposable housing 20 may be
provided with an opening or pierceable wall in alignment
with a tip of the needle 58, to allow the needle 58 to pass
through the base 21 and into the skin of a user-patient
under the base 21, when extended. In this manner, the
needle 58 may be used to pierce the skin of the user-
patient and deliver fluidic media to the user-patient.
[0058] Alternatively, the needle 58 may be extended
through a hollow cannula (not shown in FIG. 4), such that
upon piercing the skin of the user-patient with the needle
58, an end of the hollow cannula is guided through the
skin of the user-patient by the needle 58. Thereafter, the
needle 58 may be removed, leaving the hollow cannula
in place, with one end of the cannula located within the
body of the user-patient and the other end of the cannula
in fluid flow connection with fluidic media within the res-
ervoir system 40, to convey pumped infusion media from
the reservoir system 40 to the body of the user-patient.
[0059] FIG. 5A illustrates a durable portion 8 of the
delivery device 12 (refer to FIG. 3). FIG. 5B illustrates a
section view of the durable portion 8. FIG. 5C illustrates
another section view of the durable portion 8. With ref-
erence to FIGS. 5A, 5B, and 5C, the durable portion 8
may include the durable housing 30, and a drive device
80. The drive device 80 may include a motor 84 and a
drive device linkage portion 82.
[0060] The durable housing 30 may include an interior
volume for housing the motor 84, the drive device linkage
portion 82, other electronic circuitry, and a power source
(not shown in FIGS. 5A, 5B, and 5C). In addition, the
durable housing 30 may be configured with an opening
32 for receiving a plunger arm 60 (refer to FIG. 3). In
addition the durable housing 30 may include one or more
connection members 34, such as tabs, insertion holes,
or the like, for connecting with the base 21 of the dispos-
able housing 20 (refer to FIG. 3).
[0061] FIG. 6A illustrates a disposable portion 9 of the
delivery device 12 (refer to FIG. 3). FIG. 6B illustrates a
section view of the disposable portion 9. FIG. 6C illus-
trates another section view of the disposable portion 9.
With reference to FIGS. 6A, 6B, and 6C the disposable
portion 9 includes the disposable housing 20, the reser-
voir system 40, the plunger arm 60, and a plunger head
70. The disposable housing 20 may include the base 21
and the reservoir-retaining portion 24. The base 21 may
include a top surface 23 having one or more connection
members 26, such as tabs, grooves, or the like, for al-
lowing connections with the one or more connection
members 34 of the durable housing 30 (refer to FIG. 5B).
[0062] The reservoir system 40 may be housed within
the reservoir retaining portion 24 of the disposable hous-
ing 20, and the reservoir system 40 may be configured
to hold fluidic media. In addition the plunger head 70 may
be disposed at least partially within the reservoir system

13 14 



EP 2 451 504 B1

9

5

10

15

20

25

30

35

40

45

50

55

40 and may be moveable within the reservoir system 40
to allow fluidic media to fill into the reservoir system 40
and to force fluidic media out of the reservoir system 40.
The plunger arm 60 may be connected to or is connect-
able to the plunger head 70.
[0063] Also, a portion of the plunger arm 60 may extend
to outside of the reservoir-retaining portion 24 of the dis-
posable housing 20. The plunger arm 60 may have a
mating portion for mating with the drive device linkage
portion 82 of the drive device 80 (refer to FIG. 5C). With
reference to FIGS. 5C and 6C. The durable housing 30
may be snap fitted onto the disposable housing 20,
whereupon the drive device linkage portion 82 automat-
ically engages the mating portion of the plunger arm 60.
[0064] When the durable housing 30 and the dispos-
able housing 20 are fitted together with the drive device
linkage portion 82 engaging or mating with the plunger
arm 60, the motor 84 may be controlled to drive the drive
device linkage portion 82 and, thus, move the plunger
arm 60 to cause the plunger head 70 to move within the
reservoir system 40. When the interior volume of the res-
ervoir system 40 is filled with fluidic media and an infusion
path is provided from the reservoir system 40 to the body
of a user-patient, the plunger head 70 may be moved
within the reservoir system 40 to force fluidic media from
the reservoir system 40 and into the infusion path, so as
to deliver fluidic media to the body of the user-patient.
[0065] In various arrangements, once the reservoir
system 40 has been sufficiently emptied or otherwise re-
quires replacement, the user-patient may simply remove
the durable housing 30 from the disposable housing 20,
and replace the disposable portion 9, including the res-
ervoir system 40, with a new disposable portion having
a new reservoir. The durable housing 30 may be con-
nected to the new disposable housing of the new dispos-
able portion, and the delivery device including the new
disposable portion may be secured to the skin of a user-
patient, or otherwise attached to the user-patient.
[0066] In various other arrangements, rather than re-
placing the entire disposable portion 9 every time the
reservoir system 40 is emptied, the reservoir system 40
may be refilled with fluidic media. In some arrangements,
the reservoir system 40 may be refilled while remaining
within the reservoir retaining portion 24 (refer to FIG. 6B)
of the disposable housing 20. In addition, in various ar-
rangements, the reservoir system 40 may be replaced
with a new reservoir (not shown), while the disposable
housing 20 may be re-used with the new reservoir. In
such arrangements, the new reservoir may be inserted
into the disposable portion 9.
[0067] With reference to FIGS. 3, 5A, 6B, and 6C, the
delivery device 12 may include reservoir status circuitry
(not shown), and the reservoir system 40 may include
reservoir circuitry (not shown). The reservoir circuitry
may store information such as, but not limited to, at least
one of (i) an identification string identifying the reservoir
system 40; (ii) a manufacturer of the reservoir system
40; (iii) contents of the reservoir system 40; and (iv) an

amount of contents in the reservoir system 40. The de-
livery device 12 may include the reservoir status circuitry
(not shown), and the reservoir status circuitry may be
configured to read data from the reservoir circuitry (not
shown) when the reservoir system 40 is inserted into the
disposable portion 9.
[0068] The reservoir status circuitry (not shown) may
be further configured to store data to the reservoir cir-
cuitry after at least some of the contents of the reservoir
system 40 have been transferred out of the reservoir sys-
tem 40 to update information in the reservoir circuitry (not
shown) related to an amount of contents still remaining
in the reservoir system 40. The reservoir status circuitry
(not shown) may be configured to store data to the res-
ervoir circuitry (not shown) to update information in the
reservoir circuitry (not shown) related to an amount of
contents remaining in the reservoir system 40 when the
reservoir system 40 is inserted into the disposable portion
9. The delivery device 12 may include the reservoir status
circuitry (not shown) and the reservoir system 40 may
include the reservoir circuitry (not shown), and the res-
ervoir status circuitry (not shown) may selectively inhibit
use of the delivery device 12 or may selectively provide
a warning signal based on information read by the res-
ervoir status circuitry (not shown) from the reservoir cir-
cuitry (not shown).
[0069] FIGS. 7A-11 illustrate a reservoir system 100.
[0070] The reservoir system 100 may include, but is
not limited to, a container or reservoir body 110, a plunger
head 120, a plunger arm 126, and a plunger arm casing
130. The reservoir body 110 may have an interior volume
112 for containing fluidic media. In various arrangements,
the reservoir body 110 may be made of various suitable
materials, including, but not limited to, glass, plastic, TO-
PAS® polymers (or any other cyclic olefin copolymer (or
polymer)), or the like. The reservoir body 110 may be of
any suitable shape and/or size and may be adapted to
hold any volume of fluidic media depending on needs of
user-patients.
[0071] The reservoir body 110 may have a port 116 for
expelling fluidic media contained in the interior volume
112 of the reservoir body 110. In various arrangements,
the port 116 of the reservoir body 110 may be for allowing
fluidic media to flow into the interior volume 112 of the
reservoir body 110 (i.e., to fill the interior volume 112 of
the reservoir body 110). In other arrangements, the inte-
rior volume 112 of the reservoir body 110 may be filled
with fluidic media through an end 117, which may be
open. For example, the end 117 may be on an opposite
side of the reservoir body 110 from the port 116. In other
arrangements, the interior volume 112 of the reservoir
body 110 may be filled with fluidic media through a sec-
ond port (not shown), which may be, for example, on a
same side of the reservoir body 410 as the port 116.
[0072] The plunger head 120 may be located within
the reservoir body 110 and may be moveable in an axial
direction of the reservoir body 110 to expand (e.g., FIG.
7A) or contract (e.g., FIG. 7B) the interior volume 112 of
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the reservoir body 110. The plunger head 120 may be
advanced within the reservoir body 110 to expel fluidic
media contained in the interior volume 112 of the reser-
voir body 110 out the port 116 of the reservoir body 110.
The plunger head 120 or a portion thereof may be made
of Bromobutyl rubber, silicone rubber, or any other suit-
able material and/or any derivative thereof. The plunger
head 120 may have a front portion 122 and a rear portion
123.
[0073] The front portion 122 of the plunger head 120
may be in contact with fluidic media contained in the in-
terior volume 112 of the reservoir body 110. In some ar-
rangements, the front portion 122 of the plunger head
120 may comprise a material compatible with fluidic me-
dia contained in the interior volume 112 of the reservoir
body 110. In such arrangements, any number of the re-
maining portions of the plunger head 120, such as the
rear portion 123 of the plunger head 120, the plunger
arm 126, and the plunger arm casing 130 may be made
of a similar material or of any suitable material, including,
but not limited to, materials incompatible with fluidic me-
dia contained in the interior volume 112 of the reservoir
body 110.
[0074] In some arrangements, where the interior vol-
ume 112 of the reservoir body 110 is for containing insu-
lin, the front portion 122 of the plunger head 120 may
comprise an insulin compatible material; such as, but not
limited to, polyethylene, or the like. In such arrange-
ments, any number of the remaining portions of the plung-
er head 120, such as the rear portion 123 of the plunger
head 120, the plunger arm 126, and the plunger arm cas-
ing 130 may be made of an insulin compatible material,
which may be the same or different from that of the front
portion 122, or of any suitable material, including, but not
limited to, materials incompatible with insulin.
[0075] In some arrangements, the front portion 122 of
the plunger head 120 may be removably attachable to
the plunger head 120. For example, the front portion 122
of the plunger head 120 may have one or more tabs (not
shown) configured to fit into one or more apertures (not
shown) located on the plunger head 120. In various ar-
rangements, the front portion 122 of the plunger head
120 may be secured to the plunger head 120 in any suit-
able manner, such as, but not limited to, a snap-fitting,
an adhesive, friction fitting, laser welding, magnetic cou-
pling, or the like.
[0076] The rear portion 123 of the plunger head 120
may be connected or connectable to an end of the plung-
er arm 126 in any suitable manner. For example, the rear
portion 123 of the plunger head 120 may include an ap-
erture 129 (e.g., FIG. 11) for receiving a tab 128 or the
like of the plunger arm 126. The tab 128 may be snap-
fit into the aperture 129 to connect the plunger arm 126
to the rear portion 123 of the plunger head 120. In various
other arrangements, the plunger arm 126 may be con-
nected to the plunger head 120 and/or the rear portion
123 of the plunger head 120 in any suitable manner, such
as, but not limited to, an adhesive, friction fitting, laser

welding, magnetic coupling, or the like.
[0077] The plunger arm 126 may be moveable in an
axial direction within the plunger arm casing 130 and the
reservoir body 110. In some arrangements, the plunger
arm 126 and the rear portion 123 of the plunger head
120 may be integral to one another. In other arrange-
ments, the plunger arm 126 and the rear portion 123 of
the plunger head 120 may be separate components.
[0078] The plunger arm 126 may include an engage-
ment side 128 for operatively engaging a drive member
140, drive linkage, or the like. For example, the engage-
ment side 128 of the plunger arm 126 and the drive mem-
ber 140 may be complementing gears, complementing
threaded members, or the like, that may operatively en-
gage one another. The drive member 140 may be a drive
screw, drive rack, or the like. The drive member 140 may
be connected to a motor (not shown) to move the drive
member 140 to cause the plunger arm 126 to move within
the plunger arm casing 130 and the reservoir body 110
and, thus move the plunger arm 120 within the reservoir
body 110 to expand or contact the interior volume 112
of the reservoir body 110.
[0079] The plunger arm casing 130 may be for sup-
porting the plunger arm 126 as the plunger arm 126
moves along the plunger arm casing 130, for example,
by the drive member 140. At least one side of the plunger
arm 126 may be in contact with one or more interior sides
of the plunger arm casing 130. In some arrangements,
the plunger arm casing 130 may be for aligning the plung-
er arm 126 as the plunger arm 126 moves along the res-
ervoir body 110, for example, by the drive member 140.
In addition, the plunger arm casing 130 may be sized and
configured to substantially envelop the plunger arm 126,
for example, in a case where the plunger head 120 is
drawn substantially near the end 117 of the reservoir
body 110 (e.g., FIG. 7A). Thus in some arrangements,
the plunger arm 126 may be located within the reservoir
body 110 and/or the plunger arm casing 130 during use
of the reservoir system 100 by a user-patient (e.g., during
delivery of fluidic media to the user-patient).
[0080] In some arrangements, the plunger arm casing
130 may have an opening 136 for allowing a portion of
the engagement side 128 of the plunger arm 126 to op-
eratively engage the drive member 140. The plunger arm
126 may be surrounded by the plunger arm casing 130
and/or the reservoir body 110. Accordingly in such ar-
rangements, only the portion of the engagement side 128
of the plunger arm 126 exposed by the opening 136 may
be free from (i.e., not surrounded by) the plunger arm
casing 130 and/or the reservoir body 110. This may allow
the drive member 140 to operatively engage the engage-
ment side 128 of the plunger arm 126 while the plunger
arm 126 or a portion thereof remains in the plunger arm
casing 130 and/or the reservoir body 110. Thus, the
opening 136 may form a window or the like through which
the drive member 140 has access to the plunger arm 126.
[0081] The reservoir system 100 may include a reser-
voir cover (or casing) 134 that may be sized and config-
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ured to cover the end 117 of the reservoir body 110. For
example, in a case where the port 116 is located on a
first end of the reservoir body 110, a second end opposite
the first end may be the end 117 of the reservoir body
110 and may be covered by the reservoir cover 134. The
reservoir cover 134 may be integral with the plunger arm
casing 130.
[0082] In other arrangements, the reservoir cover 134
may be separate from the plunger arm casing 130. For
example, the reservoir cover 134 may be removably at-
tachable to the plunger arm casing 130. The reservoir
cover 134 may be connected to or connectable to the
plunger arm casing 130 in any suitable manner, such as
those previously described.
[0083] In some arrangements, the end 117 of the res-
ervoir body 110 may be open. The reservoir cover 134
may cover the open end 117 of the reservoir body 110
or be configured to fit within or to the open end 117 of
the reservoir body 110 to seal or close the open end 117
of the reservoir body 110. The open end 117 may allow
fluidic media to flow into the interior volume 112 of the
reservoir body 110 and/or the plunger head 120 and/or
at least a portion of the plunger arm 126 attached to the
plunger head 120 to be insertable into the reservoir body
110, for example, before the reservoir cover 134 is placed
in/on the reservoir body 110 to cover the open end 117
of the reservoir body 110.
[0084] For example, the reservoir cover 134 may in-
clude one or more tabs 138 sized and configured to fit
within one or more recesses 118 on the end 117 of the
reservoir body 110 to attach or otherwise fit the reservoir
cover 134 to the reservoir body 110 to substantially close
the reservoir body 110 after the plunger head 120 and/or
at least a portion of the plunger arm 126 have been placed
in the reservoir body 110. However, the reservoir cover
134 may be connected to or connectable to the reservoir
body 110 in any suitable manner, such as those previ-
ously described.
[0085] In some arrangements, the reservoir cover 134
and/or the plunger arm casing 130 may be configured
for minimizing an expansion of the reservoir body 110 in
one or more dimensions. In such arrangements, by fitting
the reservoir cover 134 to the back of the reservoir body
110, the reservoir cover 134 may help retain a shape of
the reservoir body 110.
[0086] A seal member 124, such as an o-ring or the
like, may be positioned between the reservoir body 110
and a portion of the plunger head 120. A portion 125 of
the seal member 124 may be in contact with the reservoir
body 110. The interior volume 112 of the reservoir body
110 may be on one side of the seal member 124. The
reservoir body 110 may have a chamber 152 located on
an opposite side of the seal member 124 from the interior
volume 112 of the reservoir body 110.
[0087] The seal member 124 may be for substantially
preventing fluidic media from flowing from the interior vol-
ume 112 of the reservoir body 110 to the chamber 152
of the reservoir body 110. The chamber 152 of the res-

ervoir body 110 may be located between the seal mem-
ber 124 and the reservoir cover 134 in a case where the
plunger head 120 is in the reservoir body 110 and the
reservoir cover 134 and/or the plunger arm casing 130
are fitted or otherwise attached to the reservoir body 110.
In some arrangements, the seal member 124 may be
located between the front portion 122 and the rear portion
123 of the plunger head 120.
[0088] In some arrangements, the reservoir system
100 may include at least one support flange 127 posi-
tioned on the plunger arm 126 and the rear portion 123
of the plunger head 120. The support flange 127 may
provide additional structural strength to the plunger arm
126 and/or the plunger head 120. For example, the sup-
port flange 127 may have a triangular configuration and
be positioned with one side of the support flange 127
connected to a surface of the plunger arm 126 and a
second side of the support flange 127 connected to the
rear portion 123 of the plunger head 120. In addition to
or alternative to, a second support flange (not shown)
may be positioned with one side of the second support
flange (not shown) connected to a different surface of
the plunger arm 126 and a second side of the second
support flange (not shown) connected to the rear portion
123 of the plunger head 120.
[0089] In various arrangements, the plunger arm 126
may include an element 144 (e.g., a protrusion) for ac-
tuating a sensor (not shown) (e.g., a volume sensor) or
other circuitry. In other arrangements, the element 144
may be the sensor or similar circuitry. The element 144
may be arranged at any suitable location, for example,
on the plunger arm 126 to allow for movement of the
element 144 along with the plunger arm 126. In other
arrangements, the element 144 may be arranged on arm
142 or other portion extending from the plunger arm 126
(or other suitable component) to facilitate interaction of
the element 144 with the sensor or other item with which
the element 144 is interacting.
[0090] FIG. 12 illustrates a flowchart for a process 200
for filling a reservoir, such as the reservoir body 110 of
FIGS. 7A-11. With reference to FIGS. 7A-12, in step
S202, an interior volume 112 of a reservoir body 110 may
be filled with fluidic media through an open end 117 of
the reservoir body 110. The interior volume 112 of the
reservoir body 110 may be filled with fluidic media, for
example, in an "aseptic environment." The reservoir body
110 may be filled in any suitable manner such as, but not
limited to, pressure filling, vacuum filling, gravity filling
(e.g., pouring), and/or the like. The aseptic environment
as applied in the pharmaceutical/medical industry may
refer to an environment in which assembly of sterilized
components and product may be processed in a special-
ized clean environment. For example, the aseptic envi-
ronment may be one in which living pathogenic organ-
isms are absent and/or is free of contaminants.
[0091] Next in step S204, after the interior volume 112
of the reservoir body 110 is filled with a desired amount,
a plunger head 120 may be inserted into the reservoir
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body 110 through the open end 117 of the reservoir body
110. The plunger head 120 may be positioned to contact
the fluidic media contained in the interior volume 112 of
the reservoir body 110. The plunger head 120 may serve
to seal or otherwise substantially prevent fluidic media
from flowing past the plunger head 120, for example, out
the reservoir body 110. The plunger head 120 may be
inserted into the reservoir body 110 through the open
end 117 of the reservoir body 110, for example, in an
aseptic environment as was described previously. This
aseptic environment may be a different aseptic environ-
ment than the aseptic environment where the reservoir
body 110 is filled with fluidic media.
[0092] Next in step S206, after the plunger head 120
is inserted into the reservoir body 110, a plunger arm 126
may be connected to the plunger head 120. For instance,
as previously described, a rear portion 123 of the plunger
head 120 may be connected or connectable to an end
of the plunger arm 126 in any suitable manner. For ex-
ample, the rear portion 123 of the plunger head 120 may
include an aperture 129 for receiving a tab 128 or the like
of the plunger arm 126. The tab 128 may snap-fit to the
aperture 129 to connect the plunger arm 126 to the rear
portion 123 of the plunger head 120. In various other
arrangements, the plunger arm 126 may be connected
to the plunger head 120 and/or the rear portion 123 of
the plunger head 120 in any suitable manner, such as,
but not limited to, an adhesive, friction fitting, laser weld-
ing, magnetic coupling, or the like.
[0093] In some arrangements, the plunger arm 126
may be connected to the plunger head 120 in a non-
aseptic environment, such as a "clean environment," or
the like. The clean environment may be a conventional
human scale classified clean room or an environment
engineered to further reduce the likelihood of contami-
nation by reducing (or as much as is possible eliminating)
direct human contact with the product and components
being assembled "aseptically." Generally, a clear envi-
ronment is relatively free of pathogens and/or contami-
nants, but to a lesser degree than an aseptic environ-
ment.
[0094] For example, the reservoir body 110 containing
fluidic media and the plunger head 120 may be removed
from the aseptic environment(s) in which the reservoir
body 110 is filled with fluidic media and receives the
plunger head 120, and then placed in a clean environ-
ment (e.g., one that is relatively free of contaminants, but
not as much as the aseptic environment) at which point
the plunger arm 126 may be connected to the plunger
head 120. In other words the plunger arm 126 may be
connected to the plunger head 120 in a different environ-
ment from the environment(s) of steps S202 and S204.
The plunger arm 126 may be connected to the plunger
head 120 in any suitable environment, including (but not
limited to) an aseptic environment.
[0095] The plunger arm 126 may be attached or inte-
grated with the plunger head 120 before the plunger head
120 is placed in the reservoir body 110. Thus, by inserting

the plunger head 120 into the reservoir body 110, at least
a portion of the plunger arm 126 is also placed within the
reservoir body 110. In other words, a plunger head may
be placed in a reservoir body as part of step S204 along
with an attached or integrated plunger arm or a portion
thereof, for example, in an aseptic environment.
[0096] In step S208, a plunger arm casing 130 for sup-
porting at least a portion of the plunger arm 126 may be
attached to the reservoir body 110. The plunger arm cas-
ing 130 may include a portion, such as a reservoir cover
(or casing) 134 that may be sized and configured to cover
the open end 117 of the reservoir body 110 and/or oth-
erwise attach to the reservoir body 110. As such, the
reservoir cover 134 may cover the open end 117 of the
reservoir body 110 or be configured to fit within or onto
the open end 117 of the reservoir body 110 to seal or
close the open end 117 of the reservoir body 110. For
example, the reservoir cover 134 may be configured to
be friction-fit with an inner rear portion 119 of the reservoir
body 110. As such, the plunger arm casing 130 may cover
the open end 117 and be attached to the reservoir body
110. Or for example, the reservoir cover 134 may include
one or more tabs 138 sized and configured to fit within
one or more recesses 118 on or near the open end 117
of the reservoir body 110 to fit the reservoir cover 134 to
the reservoir body 110 to substantially close the reservoir
body 110 after the plunger head 120 and/or at least a
portion of the plunger arm 126 have been placed in the
reservoir body 110.
[0097] The plunger arm casing 130 and/or the reservoir
cover 134 may be welded (e.g., laser welded) or the like
to the reservoir body 110. Such may allow, for example,
for substantially preventing substances (e.g., contami-
nants, fluidic media) from going in to or out of the reservoir
body 110.
[0098] In some arrangements, the reservoir body 110
containing fluidic media and the plunger head 120 may
be removed from the aseptic environment(s) in which the
reservoir body 110 is filled with fluidic media and receives
the plunger head 120, and then placed in a non-aseptic
environment, such as a clean environment at which point
the plunger arm casing 130 and the reservoir cover 134
may be connected to the reservoir body 110. In other
words, the plunger arm casing 130 and the reservoir cov-
er 134 may be connected to the reservoir body 110 to
cover the open end 117 in a different environment from
the environment(s) of steps S202 and S204. In other ar-
rangements, the plunger arm casing 130 may be con-
nected to the reservoir body 110 in any suitable environ-
ment, including (but not limited to) an aseptic environ-
ment.
[0099] In various arrangements, step S208 may be
performed before step S206 such that the plunger arm
casing 130 may be attached to the reservoir body 110
before the plunger arm 126 is attached to the plunger
head 120. For example, the plunger arm 126 may be
disposed in the plunger arm casing 130 prior to the plung-
er arm casing 130 and/or the reservoir cover 134 being
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attached to the reservoir body 110. Once the plunger arm
casing 130 and/or the reservoir cover 134 is attached to
the reservoir body 110, the plunger arm 126 may be con-
nected to the plunger head 120. In some arrangements,
the plunger arm 126 may be guided along the plunger
arm casing 130 to connect the plunger arm 126 to the
plunger head 120, for example, through an opening 139
in the plunger arm casing 130. For example, a tool (not
shown) may be inserted into the opening 139 to guide or
otherwise move the plunger arm 126 along the plunger
arm casing 130 to connect to the plunger head 120. The
plunger arm 126 and/or the plunger head 120 may be
adapted to snap-fit together, as described above, or con-
nect in any suitable manner, such as (but not limited to)
those previously discussed.
[0100] In various arrangements, after the plunger arm
126 is connected to the plunger head 120 and the plunger
arm casing 130 and/or the reservoir cover 134 is con-
nected to the reservoir body 110, other drive compo-
nents, such as a drive motor (not shown) and/or one or
more drive members (not shown) operatively connected
to the drive motor (not shown) may be operatively con-
nected to the plunger arm 126 as needed. In other ar-
rangements, the other drive components may be con-
nected to or integrated with the plunger head 120 before
the plunger head 120 is inserted in the reservoir body
110. For example, a plunger head placed in a reservoir
body may have a portion (e.g., a plunger arm) for engag-
ing a drive motor or other drive components. In such ar-
rangements, the integrated components or portions
thereof may be placed in the reservoir body 110 along
with the plunger head 120 as part of step S204, for ex-
ample.
[0101] FIG. 13 illustrates a flowchart for a process 300
for filling a reservoir body 410 in accordance with an em-
bodiment of the present invention. In various embodi-
ments, the process 300 may be for filling a reservoir body
410 or the reservoir body 110 of FIGS. 7A-11 (and/or the
reservoir system 40 of FIGS. 1-6C). As such, the reser-
voir body 410 and related components may be like the
reservoir body 110 and related components of FIGS. 7A-
11 (and/or the reservoir system 40 of FIGS. 1-6C).
[0102] With reference to FIGS. 13-14D, the reservoir
body 410 may have an interior volume 412 for containing
fluidic media. The reservoir body 410 may be made of
various suitable materials, including, but not limited to,
glass, plastic, TOPAS® polymers (or any other cyclic ole-
fm copolymer (or polymer)), or the like. The reservoir
body 410 may be of any suitable shape and/or size and
may be adapted to hold any volume of fluidic media de-
pending on needs of user-patients.
[0103] The reservoir body 410 may have a port 416 for
expelling fluidic media contained in the interior volume
412 of the reservoir body 410. The port 416 of the res-
ervoir body 410 may be for allowing fluidic media to flow
into the interior volume 412 of the reservoir body 410
(i.e., to fill the interior volume 412 of the reservoir body
410). The interior volume 412 of the reservoir body 410

may be filled with fluidic media through an end 417, which
may be open. For example, the end 417 may be on an
opposite side of the reservoir body 410 from the port 416.
The interior volume 412 of the reservoir body 410 may
be filled with fluidic media through a second port (not
shown), which may be, for example, on a same side of
the reservoir body 410 as the port 416.
[0104] In step S302 (e.g., FIG. 14A), the reservoir body
410 may be scored, pre-cut, perforated, or the like along
a perimeter 415 of the reservoir body 410. The reservoir
body 410 may be scored during manufacture or after
manufacture of the reservoir body 410. The perimeter
415 may bisect (i.e., divide) the reservoir body 410 into
a first portion 410a of the reservoir body 410 and a second
portion 410b of the reservoir body 410. The perimeter
415 may allow for the removal of the second portion 410b
from the reservoir body 410, thus leaving only the first
portion 410a of the reservoir body 410. For example, the
second portion 410b may be broken off, dissolved, or
otherwise removed from the reservoir body 410 to leave
the first portion 410a, which may have an end 415’ cor-
responding to where the second portion 410b was re-
moved from the reservoir body 410.
[0105] In other embodiments, the reservoir body 410
may include any number of perimeters 415 to allow for
a selection from multiple reservoir volumes. In further
embodiments, one or more of the multiple perimeters 415
(or portion, such as 410b, of the reservoir 410) may be
formed or otherwise provided in a manner different from
another perimeter 415 (or portion, such as 410a of the
reservoir 410). In such embodiments, for example, the
reservoirs 410 may be sized using different methods
based on which perimeter 415 from which the extraneous
portion (e.g., second portion 410b) is removed from the
reservoir 410 (e.g., first portion 410a).
[0106] In various embodiments, the perimeter 415
need not extend entirely through the reservoir body 410.
In such embodiments, the perimeter 415 need only pen-
etrate the external surface of the reservoir body suffi-
ciently to allow the second portion 410b to be removed
from the first portion 410a.
[0107] In various embodiments, the perimeter 415
need not extend around the entire circumference (or pe-
rimeter) of the reservoir 410. For example, the perimeter
415 may be a series of perforations or slits having a suit-
able size, shape, and/or number. In such embodiments,
the perimeter 415 need only sufficiently extend or other-
wise be located to allow the second portion 410b to be
removed from the first portion 410a.
[0108] In other embodiments, the perimeter 415 may
be formed along the reservoir body 410 during manufac-
ture. For example, the reservoir body 410 may be molded
or otherwise formed with a perimeter 415 that allows for
removal of the second portion 410b from the reservoir
body 410. For instance, a thickness of the reservoir body
110 along the perimeter 415 may be less than a thickness
of the first portion 410a and/or a remaining portion of the
reservoir body 410. Alternatively, for instance, the perim-
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eter 415 may comprise perforations that allow the second
portion 410b to be removed from the first portion 410a.
[0109] In other embodiments, the second portion 410b
may be formed to allow for removal of the second portion
410b from the reservoir body 410. For example, a thick-
ness of the second portion 410b of the reservoir body
110 may be less than a thickness of the first portion 410a
and/or a remaining portion of the reservoir body 410.
[0110] In some embodiments, the perimeter 415 (or a
portion of the reservoir body 410 corresponding to the
perimeter 415) or a portion thereof (e.g., an external sur-
face of the perimeter 415) may be formed of a different
material from the first portion 410a and/or the remaining
portion of the reservoir body 410. The difference in ma-
terials between the perimeter 415 and the first portion
410a and/or a remaining portion of the reservoir body
410 may make it easier to remove (e.g., break off or dis-
solve) the second portion 410b from the reservoir body
410. For example, the reservoir body 410 or portion there-
of may be placed in a substance, such as a liquid or the
like, that can dissolve the perimeter 415, but not the res-
ervoir body 410.
[0111] In some embodiments, the perimeter 415 may
be an annular body (not shown) sized and dimensioned
to fit around at least a portion of the reservoir body 410.
For example, the annular body (not shown) may fit
around, on the reservoir body 410, or in a groove, such
as a scored perimeter as discussed, around the reservoir
body. In such embodiments, the annular body (not
shown) may be, for example, peeled, dissolved, broken
off, or otherwise removed to separate the first portion
410a and the second portion 410b or allow for the first
portion 410a and the second portion 410b to be separat-
ed more easily. For example, the annular body (not
shown) may be removed to expose a scored groove or
perimeter that seated the annular body (not shown).
Then, the second portion 410b may be removed the first
portion 410a along the groove.
[0112] In other embodiments, the second portion 410b
may be made of a different material from the first portion
410a of the reservoir body 410, which may allow the sec-
ond portion 410 to be removed. For example, the reser-
voir body 410 or a portion thereof may be placed in a
substance, such as a liquid or the like, that can dissolve
the second portion 410b, but not the first portion 410a.
[0113] In some embodiments, the perimeter 415 may
be configured or otherwise formed such that the end 415’
may be relatively smooth after the second portion 410b
is removed from the reservoir body 410. In some embod-
iments, the perimeter 415 may be substantially parallel
to the end 417 such that the end 415’ may be substantially
parallel to the end 417 in a case where the second portion
410b is removed. In other embodiments, the perimeter
415 may be scored or otherwise formed in any suitable
shape or pattern. For example, the perimeter 415 may
be shaped convexly or concavely like a meniscus, or
shaped or keyed to receive (e.g., 118 in FIGS. 7A-8) a
complementing member (e.g., 138 in FIGS. 7A-8) and/or

received by another component after the second portion
410b is removed.
[0114] In various embodiments, it should be noted that
the perimeter 415 or portions thereof may be in any con-
figuration or arrangement. For example, the perimeter
415 may extend into an external surface of the reservoir
body 410 to form a groove around the reservoir body
410. In other examples, the perimeter 415 may extend
away from the external surface of the reservoir body 410,
such as in a case where the perimeter 415 is an annular
member 415 arranged on the reservoir body 410. In yet
other examples, the perimeter 415 may be flush with the
remainder of the reservoir body 410, such as in a case
where the perimeter 415 is made of a material different
from the reservoir body 410 and seated in a groove
around the reservoir body 410.
[0115] In various embodiments, the reservoir body 410
may be manufactured and/or scored in a non-aseptic en-
vironment, such as a "clean environment." The clean en-
vironment may be a conventional human scale classified
clean room or an environment engineered to further re-
duce the likelihood of contamination by reducing (or as
much as is possible eliminating) direct human contact
with the product and components being assembled
"aseptically" (described later). In other embodiments, the
reservoir body 410 may be manufactured and/or scored
in any suitable environment, including (but not limited to)
an aseptic environment.
[0116] Next in step S304 (e.g., FIG. 14B), the interior
volume 412 of the reservoir body 410 may be filled with
a desired volume of fluidic media. The reservoir body 410
may be filled in any suitable manner such as, but not
limited to, pressure filling, vacuum filling, gravity filling
(e.g., pouring), and/or the like. It should be noted that
filling a volume may refer to filling the volume in its entirety
or a portion thereof. In some embodiments, the reservoir
body 410 may include a fill line 413 such that the interior
volume 412 of the reservoir body 410 may be filled with
fluidic media approximately up to the fill line 413. The fill
line 413 may correspond, for example, to a specific vol-
ume (e.g., 2 ml, 3 ml, etc.) of fluidic media to be contained
in the interior volume 412 of the reservoir body 410.
[0117] The fill line 413 may be located in the first portion
410a of the reservoir body 410. For example, in the em-
bodiment shown in FIG. 14B, the fill line 413 is located
between the perimeter 415 and the port 416 of the res-
ervoir body 410. By filling the interior volume 412 of the
reservoir body 410 to the fill line 413, the second portion
410b may be removed while mitigating loss of fluidic me-
dia from the interior volume 412 of the reservoir body
410. Returning to FIGS. 13-14D, for example, a reservoir
body 410 adapted to contain up to approximately 3 ml of
fluidic media and having a fill line 413 corresponding to
2 ml of fluidic media may be filled with approximately 2
ml of fluidic media in a case where the reservoir body
410 is filled to the fill line 413. Then, as discussed in the
disclosure, the second portion 410b may be removed
(e.g., as shown in FIG. 14D). In further embodiments,
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the fill line 413 may be sufficiently located from the pe-
rimeter 415 to allow for sufficient spacing for placing a
plunger head (e.g., plunger head 420) within the reservoir
body 410. In other words, the plunger head may be po-
sitioned between the perimeter 415 and the fill line 413.
Once the second portion 410b is removed at the perim-
eter 415, the perimeter 415 may correspond to the distal
end of the reservoir 410.
[0118] Various embodiments may allow for filling not
only the first portion 410a, but also additionally, the inte-
rior volume 412 of the reservoir body 410 may be filled
substantially in its entirety so that the first portion 410a
and the second portion 410b of the reservoir body 410
contain fluidic media. As such, the second portion 410b
need not be removed from the reservoir body 410. For
example, a reservoir body 410 adapted to contain up to
approximately 3 ml of fluidic media may be filled with
approximately 3 ml of fluidic media. In this instance, the
second portion 410b is not removed. In further embodi-
ments, the interior volume 412 of the reservoir body 410
may be filled substantially in its entirety, but with sufficient
spacing for placing a plunger head (e.g., plunger 420)
within the reservoir body 410. In other words, the plunger
head may be positioned between the end 417 and the
fluidic media contained in the interior volume 412 of the
reservoir 410. As such, the end 417 may correspond to
the distal end of the reservoir 410.
[0119] In various embodiments, the interior volume
412 of the reservoir body 410 may be filled in an "aseptic
environment." The aseptic environment as it is applied
in the pharmaceutical/medical industry may refer to an
environment in which assembly of sterilized components
and product may be processed in a specialized clean
environment. For example, the aseptic environment may
be one in which living pathogenic organisms and/or con-
taminants are absent.
[0120] Next in step S306 (e.g., FIG. 14C), a seal mem-
ber 422, which may be on or a portion of a plunger head
420, may be inserted into the reservoir body 410 to pre-
vent fluidic media from flowing out of the reservoir body
410 or to otherwise seal the interior volume 412 of the
reservoir body 410. In various embodiments, air to be
displaced by the plunger head 420 may be removed in
any suitable manner. For example, air may be removed
(e.g., with a vacuum) through an opening (not shown)
(and/or with a needle through the plunger head 420) in
the plunger head 420 or through the port 416 (e.g.,
through a septum (not shown)), The opening may be
closed once sufficient air is removed. In other embodi-
ments, air may be removed completely (or at least par-
tially) before the plunger head 420 is inserted to facilitate
insertion of the plunger head 420. The plunger head 420
may be positioned to contact fluidic media contained in
the interior volume 412 of the reservoir body 410. The
plunger head 420 may be inserted through an opening,
such as the end 417, which may be the same opening in
which fluidic media flowed into the interior volume 412
of the reservoir body 410. In other embodiments, the

opening through which the plunger head 420 may be
inserted may be different from the opening (e.g., port
416) in which fluidic media flowed into the interior volume
412 of the reservoir body 410.
[0121] In other embodiments, the plunger head 420
may be inserted into the reservoir body 410 and then
fluidic media may fill the interior volume 412 through the
plunger head 420, for example, through an opening (not
shown) in or along the plunger head 420. Once the inte-
rior volume 412 is sufficiently filled, the opening in or
along the plunger head 420 may be closed.
[0122] The plunger head 420 or a portion thereof may
be made of Bromobutyl rubber, silicone rubber, or any
other suitable material and/or any derivative thereof. The
plunger head 420 may be arranged for movement in an
axial direction of the reservoir body 410 to expand (e.g.,
FIG. 7A) or contract (e.g., FIG. 7B) the interior volume
412 of the reservoir body 410. The plunger head 420 may
be advanceable within the reservoir body 410 to expel
fluidic media contained in the interior volume 412 of the
reservoir body 410 out the port 416 of the reservoir body
410.
[0123] The plunger head 420 may have a front portion
422 and a rear portion 423. In a case where the plunger
head 420 is in the reservoir body 410, the front portion
422 of the plunger head 420 may be in contact with fluidic
media contained in the interior volume 412 of the reser-
voir body 410. In some embodiments, the front portion
422 of the plunger head 420 may comprise a material
compatible with fluidic media contained in the interior vol-
ume 412 of the reservoir body 410. In such embodiments,
any number of the remaining portions of the plunger head
420, such as the rear portion 423 of the plunger head
420, a plunger arm (not shown) for moving the plunger
head 420 along the reservoir body 410, or the like may
be made of a similar material or of any suitable material,
including, but not limited to, materials incompatible with
fluidic media contained in the interior volume 412 of the
reservoir body 410. The rear portion 423 of the plunger
head 420 may be connected or connectable to an end
of the plunger arm (not shown) in any suitable manner,
such as, but not limited to, an adhesive, friction fitting,
laser welding, magnetic coupling, or the like.
[0124] The plunger head 420 may be or may include
a seal member 424, such as an o-ring or the like. The
seal member 424 may be positioned between the reser-
voir body 410 and a portion of the plunger head 420. For
example, the seal member 424 may be located between
the front portion 422 and the rear portion 423 of the plung-
er head 420. A portion of the seal member 424 may be
in contact with the reservoir body 410. The interior volume
412 of the reservoir body 410 may be on one side of the
seal member 424. The open end 417 may be located on
an opposite side of the seal member 424 from the interior
volume 412 of the reservoir body 410.
[0125] The seal member 424 may be for substantially
preventing fluidic media from flowing from the interior vol-
ume 412 of the reservoir body 410 past the seal member
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424, for example, out the end 417 or, in a case where
the second portion 410b is to be later removed, into the
second portion 410b. Moreover, the plunger head 420
and/or the seal member 424 may substantially prevent
fragments of the second portion 410b from entering the
interior volume 412 of the reservoir 410 when the second
portion 410b is removed from the reservoir body 410.
Similarly, the plunger head 420 and/or the seal member
424 may substantially prevent any contaminants from
flowing into the interior volume 412 of the reservoir body
410.
[0126] In some embodiments, for example in cases
where the second portion 410b is to be removed from
the reservoir body, the plunger head 420 may be posi-
tioned between the perimeter 415 and the fill line 413 to
contact the fluidic media contained in the interior volume
412 of the reservoir at the fill line 413.
[0127] In various embodiments, the plunger head 420
may be placed in the reservoir body 420 in an aseptic
environment, such as that previously described. This
aseptic environment may be the same or different from
the aseptic environment of step S306.
[0128] In step S308 (e.g., FIG. 14D), the second por-
tion 410b may be removed from the reservoir body 410.
For example, this may occur in a case where the interior
volume 412 of the reservoir body 410 is filled with fluidic
media up to the fill line 413 and the plunger head 420 is
inserted into the reservoir body 410 to contact the fluidic
media contained in the interior volume 412 of the reser-
voir body 410. As previously discussed, the second por-
tion 410b may be removed from the reservoir body 410
along the perimeter 415. Accordingly, a reservoir body
can be filled with a first amount of fluidic media (e.g., 2
ml) and have any excess material (e.g., second portion
410b) removed to selectively provide a full first reservoir
body (e.g., having 2 ml). Alternatively, as discussed, a
reservoir body may be filled with a second amount of
fluidic media (e.g., 3 ml) and no part of (or less than that
removed from) the reservoir body 410 is removed to se-
lectively provide a full second reservoir body (e.g., having
3 ml).Thus, a reservoir body can be used to provide full
reservoirs containing different volumes from each other.
[0129] As discussed above, in some embodiments, the
end 415’ may be substantially smooth once the second
portion 410b is removed. In other embodiments, the end
415’ may be polished or otherwise finished to substan-
tially remove any irregularities or protuberances to make
the end 415’ relatively smooth and/or sufficiently smooth
for use by a user-patient for example. In some embodi-
ments, such as in a case where the interior volume is
filled substantially in its entirety, there may be no need
to remove the second portion 410b from the reservoir
body 410.
[0130] In some embodiments, the reservoir body 110
containing fluidic media and the plunger head 420 may
be removed from the aseptic environment, and then
placed in a clean environment, such as that previously
described, at which point the second portion 410b may

be removed. This may mitigate contaminants (e.g., frag-
ments produced from removing the second portion 410b)
from contaminating the aseptic environment.
[0131] Accordingly, various embodiments allow a fill-
ing mechanism (not shown) to selectively fill reservoir
bodies with different volumes of fluidic media with little
or no adjustment to the filling mechanism (not shown).
As such, the filling mechanism (not shown) may fill the
same type of reservoir bodies with a selectable amount
of fluidic media. For example, scored 3 ml reservoir bod-
ies can be used with a filling mechanism to fill different
reservoir volumes, such as 3 ml and 2 ml. Reservoir bod-
ies for containing 3 ml of fluidic media may be produced
according to the steps above (e.g., steps S302-S306).
Reservoir bodies for containing 2 ml of fluidic media may
be produced similarly to the reservoir bodies for contain-
ing 3 ml of fluidic media and may be then processed
according to step S308 to remove excess portions (e.g.,
second portion 410b) of the reservoir bodies.
[0132] In various embodiments, the reservoir body 410
may include any number of perimeters 415 and/or fill lines
413 each corresponding to a different fill volume as pre-
viously described. As such, the filling mechanism (not
shown) may fill the same type of reservoir bodies with a
plurality of selectable amounts of fluidic media. Thus in
such embodiments, a reservoir body can be selectably
filled by a filling mechanism with a plurality of different
volumes. Portions of the reservoir body that are not need-
ed (e.g., second portion 410b) may be then removed.
[0133] In further embodiments, any of the steps de-
scribed in the process 200 may be carried out, such as,
but not limited to, attaching a plunger arm to the plunger
head 420, attaching a reservoir cover or plunger arm cas-
ing to the end 415’ of the reservoir body 410, attaching
drive system components to the plunger arm and/or
plunger 420, or the like. In some embodiments, plunger
head 420 may be integrated with a plunger arm.

Claims

1. A method of making and filling a reservoir for an in-
fusion medium delivery system with a selectable
amount of fluidic media comprising:

providing a reservoir body (410) with a wall and
a central bore, the reservoir body (410) having
a first portion (410a) with a first fluidic capacity,
and a second portion (410b) axially aligned with
the first portion (410a) with an additional fluidic
capacity;
providing a plunger head (420) dimensioned to
sealingly slide axially within the bore and thereby
propel fluidic media in the bore;
providing a selectively breakable zone (415) that
separates the first portion (410a) and the second
portion (410b) of the reservoir body (410);
selecting whether:
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to fill only the first portion (410a) of the res-
ervoir body (410) with fluidic media, in which
case the method includes filling the first por-
tion (410a) of the reservoir body (410) with
fluidic media, inserting the plunger head
(420) to a position in the bore to seal the
first portion (410a) of the reservoir body
(410), and breaking off the wall at the se-
lectively breakable zone; or
to fill the first portion (410a) and the second
portion (410b) of the reservoir body with flu-
idic media, in which case the method in-
cludes filling the first portion (410a) and the
second portion (410b) of the reservoir body
(410) with fluidic media and inserting the
plunger head (420) to a position in the bore
to seal the second portion (410b) of the res-
ervoir body (410).

2. The method of claim 1, further comprising:

scoring (S302) a perimeter (415) around the res-
ervoir body (410) to form the selectively break-
able zone.

3. The method of claim 2, wherein a portion of the wall
defining the first portion (410a) of the reservoir body
has a thickness different from a thickness of a portion
of the wall defining the second portion (410b) of the
reservoir body (410).

4. The method of claim 2, further comprising:

providing a portion of the reservoir body (410)
corresponding to a perimeter made of a different
material than a material of the first portion (410a)
of the reservoir body (410) to provide said se-
lectively breakable zone.

5. The method of claim 1, wherein the selectively break-
able zone (415) comprises perforations around the
reservoir body.

6. The method of claim 3, wherein the thickness of the
first portion (410a) of the reservoir body is less than
the thickness of the second portion (410b) of the res-
ervoir body.

7. The method of claim 1, wherein the second portion
(410b) of the reservoir body is made of a material
different from a material of the first portion (410a) of
the reservoir body.

8. The method of claim 1,
wherein the selectively breakable zone is produced
by providing an annular body sized and dimensioned
to fit around at least a portion of the reservoir body;
the annular body separating the first portion of the

reservoir body and the second portion of the reser-
voir body.

9. The method of claim 1, wherein the filling of the res-
ervoir body and the insertion of the plunger head in
the reservoir body occurs in an aseptic environment,
and wherein the reservoir body is removed from the
aseptic environment prior to breaking off the wall
along the selectively breakable zone.

10. The method of claim 1, wherein the plunger head is
integral with a plunger arm or the method further in-
cludes operatively connecting a plunger arm to the
plunger head.

11. The method of claim 1, further comprising:

attaching a casing adjacent to at least a portion
of the reservoir body, the casing configured to
envelop at least a portion of a plunger arm op-
eratively connected to the plunger head (420),
the casing further configured to allow the plunger
arm to move in an axial direction relative to the
reservoir body and at least partially within the
reservoir body.

12. The method of claim 11, further comprising:

locating the plunger arm at least partially in the
casing; and
operatively connecting the plunger arm to the
plunger head after the casing is attached to the
reservoir body.

13. The method of claim 11, wherein attaching the cas-
ing adjacent to at least a portion of the reservoir body
(410) comprises welding the casing to the reservoir
body, preferably by laser welding.

14. The method of claim 1, wherein selectively filling the
reservoir body comprises filling the reservoir body
to a fill line (413).

15. The method of claim 1,
the reservoir body having a third portion with a third
fluidic capacity;
wherein providing the selectivity breakable zone
comprises providing at least a first selectively break-
able zone that separates the first portion and the
second portion of the reservoir body and a second
selectively breakable zone that separates the sec-
ond portion and the third portion of the reservoir
body;
the method further comprising: selecting whether:

to fill only the first portion of the reservoir body
with fluidic media, in which case the method in-
cludes filling the first portion of the reservoir body
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with fluidic media, inserting the plunger head to
a position in the bore to seal the first portion of
the reservoir body, and breaking off the wall at
the first selectively breakable zone;
to fill the first portion and the second portion of
the reservoir body with fluidic media, in which
case the method includes filling the first portion
and the second portion of the reservoir body with
fluidic media, inserting the plunger head to a po-
sition in the bore to seal the second portion of
the reservoir body, and breaking off the wall at
the second selectively breakable zone; or
to fill the first portion, the second portion, and
the third portion of the reservoir body with fluidic
media, in which case the method includes filling
the first portion, the second portion, and the third
portion of the reservoir body with fluidic media
and inserting the plunger head to a position in
the bore to seal the third portion of the reservoir
body.

Patentansprüche

1. Verfahren zum Herstellen und Füllen eines Vorrats-
behälters mit einer wählbaren Menge eines Fluid-
Mediums für ein System zur Ausgabe eines Infusi-
onsmittels, indem man:

einen Behälter-Hauptteil (410) mit einer Wan-
dung und einem mittigen durchgehenden
Längskanal bereitstellt, wobei der Behälter-
Hauptteil (410) einen ersten Bereich (410a) mit
einer ersten Fluidkapazität und einen zweiten
Bereich (410b) mit zusätzlicher Fluid-Kapazität
hat, der mit dem ersten Bereich (410a) axial
fluchtet;
einen Kolbenkopf (420) bereitstellt, der bemes-
sen ist, dicht anliegend axial im Längskanal zu
gleiten und so fluides Medium im Längskanal
vorzuschieben;
eine wahlweise abbrechbare Zone (415) bereit-
stellt, die den ersten vom zweiten Bereich (410a
bzw. 410b) des Behälter-Hauptteils (410) trennt;
und
auswählt, ob man
nur den ersten Bereich (410a) des Behälter-
Hauptteils (410) mit fluidem Medium füllt, in wel-
chem Fall das Verfahren beinhaltet, den ersten
Bereich (410a) des Behälter-Hauptteils (410)
mit fluidem Mittel zu füllen, den Kolbenkopf (420)
in den Längskanal in eine Lage einzuführen, in
der der erste Bereich (410a) des Behälter-
Hauptteils (410) dicht verschlossen ist, und die
Wand an der wahlweise abbrechbaren Zone ab-
zubrechen; oder
den ersten und den zweiten Bereich (410a,
410b) des Behälter-Hauptteils mit fluidem Mittel

füllt, in welchem Fall das Verfahren beinhaltet,
den ersten und den zweiten Bereich (410a,
410b) des Behälter-Hauptteils (410) mit fluidem
Mittel zu füllen und den Kolbenkopf (420) im
Längskanal in eine Lage einzuführen, in der der
zweite Bereich (41 0b) des Behälter-Hauptteils
(410) dicht verschlossen ist.

2. Verfahren nach Anspruch 1, bei dem man weiterhin
entlang eines Umfangs (415) des Behälter-Haupt-
teils (410) eine Schwächungslinie (S302) einbringt,
um die wahlweise abbrechbare Zone auszubilden.

3. Verfahren nach Anspruch 2, bei dem ein Teil der den
ersten Bereich (410a) des Behälter-Hauptteils bil-
denden Wand eine andere Dicke aufweist als ein
Teil der den zweiten Bereich (41 0b) des Behälter-
Hauptteils (410) bildenden Wand.

4. Verfahren nach Anspruch 2, bei dem weiterhin ein
einem Umfang entsprechender Teil des Behälter-
Hauptteils (410) aus einem anderen Werkstoff be-
reitgestellt wird als der Werkstoff des ersten Be-
reichs (41 0a) des Behälter-Hauptteils (410), um die
wahlweise abbrechbare Zone auszubilden.

5. Verfahren nach Anspruch 1, bei dem die wahlweise
abbrechbare Zone (415) durch eine um den Behäl-
ter-Hauptteil verlaufende Perforation gebildet wird.

6. Verfahren nach Anspruch 3, bei dem die Dicke des
ersten Bereichs (410a) des Behälter-Hauptteils ge-
ringer ist als die Dicke des zweiten Bereichs (41 0b)
des Behälter-Hauptteils.

7. Verfahren nach Anspruch 1, bei dem der zweite Be-
reich (410b) des Behälter-Hauptteils aus einem an-
deren Werkstoff hergestellt ist als der erste Bereich
(410a) desselben.

8. Verfahren nach Anspruch 1, bei dem die wahlweise
abbrechbare Zone ausbildet wird, indem man einen
Ringkörper bereitstellt, der bemessen ist, um min-
destens um einen Teil des Behälter-Hauptteils zu
passen; wobei der Ringkörper den ersten vom zwei-
ten Bereich des Behälter-Hauptteils trennt.

9. Verfahren nach Anspruch 1, bei dem das Füllen des
Behälter-Hauptteils und das Einsetzen des Kolben-
kopfes in diesen im aseptischen Milieu erfolgen, wo-
bei der Behälter-Hauptteil aus dem aseptischen Mi-
lieu genommen wird, bevor die Wand entlang der
wahlweise abbrechbaren Zone abgebrochen wird.

10. Verfahren nach Anspruch 1, bei dem der Kolbenkopf
einteilig mit einem Kolbenschaft ausgebildet ist und
das Verfahren weiterhin beinhaltet, einen Kolben-
schaft betrieblich mit dem Kolbenkopf zu verbinden.
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11. Verfahren nach Anspruch 1, bei dem weiterhin an
mindestens einen Teil des Behälter-Hauptteils ein
Gehäuse angesetzt wird, das ausgeführt ist, einen
Kolbenschaft mindestens teilweise zu umschließen,
der betrieblich mit dem Kolbenkopf (420) verbunden
ist, und das weiterhin ausgeführt ist, dem Kolben-
schaft eine Bewegung in Axialrichtung relativ zum
Behälter-Hauptteil und mindestens teilweise inner-
halb des letzteren zu ermöglichen.

12. Verfahren nach Anspruch 11, bei dem weiterhin der
Kolbenschaft mindestens teilweise in das Gehäuse
eingesetzt und der Kolbenschaft betrieblich mit dem
Kolbenkopf verbunden wird, nachdem das Gehäuse
an den BehälterHauptteil angesetzt worden ist.

13. Verfahren nach Anspruch 11, bei dem das Ansetzen
des Gehäuses angrenzend an mindestens einen
Teil des Behälter-Hauptteils (410) beinhaltet, das
Gehäuses mit dem Behälter-Hauptteil - vorzugswei-
se durch Laser-Schweißung - zu verschweißen.

14. Verfahren nach Anspruch 1, bei dem das wahlweise
Füllen des Behälter-Hauptteils beinhaltet, ihn bis zu
einer Fülllinie (413) zu füllen.

15. Verfahren nach Anspruch 1,
bei dem der Behälter-Hauptteil einen dritten Bereich
mit einer dritten Fluidkapazität aufweist;
wobei das Bereitstellen des wahlweise abbrechba-
ren Bereichs beinhaltet, mindestens einen wahlwei-
se abbrechbaren ersten Bereich, der den ersten vom
zweiten Bereich des Behälter-Hauptteils trennt, und
einen wahlweise abbrechbaren zweiten Bereich be-
reitzustellen, der den zweiten vom dritten Bereich
des Behälter-Hauptteils trennt;
wobei das Verfahren weiterhin beinhaltet, zu wäh-
len,
ob nur der erste Bereich des Behälter-Hauptteils mit
dem Fluid gefüllt werden soll, in welchem Fall das
Verfahren beinhaltet, den ersten Bereich des Behäl-
ter-Hauptteils mit fluidem Medium zu füllen, den Kol-
benkopf in eine Lage im Längskanal einzusetzen, in
der der erste Bereich des Behälter-Hauptteils dicht
verschlossen ist, und die Wand in der wahlweise ab-
brechbaren ersten Zone abzubrechen;
ob der erste und der zweite Bereich des Behälter-
Hauptteils mit fluidem Medium gefüllt werden sollen,
in welchem Fall das Verfahren beinhaltet, den ersten
und den zweiten Bereich des Behälter-Hauptteils mit
fluidem Medium zu füllen, den Kolbenkopf im Längs-
kanal in eine Lage einzusetzen, in der der zweite
Bereich des Behälter-Hauptteils dicht verschlossen
ist, und die Wand in der wahlweise abbrechbaren
zweiten Zone abzubrechen; oder
ob der erste, der zweite und der dritte Teil des Be-
hälter-Hauptteils mit fluidem Medium gefüllt werden
soll, in welchem Fall das Verfahren beinhaltet, den

erste, den zweiten und den dritten Bereich des Be-
hälter-Hauptteils mit fluidem Medium zu füllen und
den Kolbenkopf im Längskanal in eine Lage einzu-
setzen, in der der dritte Bereich des Behälter-Haupt-
teils dicht verschlossen ist.

Revendications

1. Procédé de fabrication et de remplissage d’un réser-
voir pour un système d’administration de milieu de
perfusion avec une quantité sélectionnable de milieu
liquide, comprenant :

la fourniture d’un corps de réservoir (410) avec
une paroi et un alésage central, le corps de ré-
servoir (410) ayant une première partie (410a)
avec une première capacité de liquide, et une
deuxième partie (410b) axialement alignée avec
la première partie (410a) avec une capacité de
liquide supplémentaire ;
la fourniture d’une tête de piston (420) dimen-
sionnée pour coulisser axialement de manière
étanche à l’intérieur de l’alésage et ainsi propul-
ser le milieu liquide dans l’alésage ;
la fourniture d’une zone sélectivement cassable
(415) qui sépare la première partie (410a) et la
deuxième partie (410b) du corps de réservoir
(410) ;
le choix de :

remplir uniquement la première partie
(410a) du corps de réservoir (410) avec le
milieu liquide, auquel cas le procédé inclut
le remplissage de la première partie (410a)
du corps de réservoir (410) avec le milieu
liquide, l’insertion de la tête de piston (420)
jusqu’à une position dans l’alésage pour
étanchéifier la première partie (410a) du
corps de réservoir (410), et la cassure de la
paroi sur la zone sélectivement cassable ;
ou
remplir la première partie (410a) et la
deuxième partie (410b) du corps de réser-
voir avec le milieu liquide, auquel cas le pro-
cédé inclut le remplissage de la première
partie (410a) et de la deuxième partie
(410b) du corps de réservoir (410) avec le
milieu liquide et l’insertion de la tête de pis-
ton (420) jusqu’à une position dans l’alésa-
ge pour étanchéifier la deuxième partie
(410b) du corps de réservoir (410).

2. Procédé selon la revendication 1, comprenant en
outre :

le rainurage (S302) d’un périmètre (415) autour
du corps de réservoir (410) pour former la zone
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sélectivement cassable.

3. Procédé selon la revendication 2, dans lequel une
partie de la paroi définissant la première partie
(410a) du corps de réservoir a une épaisseur diffé-
rente d’une épaisseur d’une partie de la paroi défi-
nissant la deuxième partie (410b) du corps de réser-
voir (410).

4. Procédé selon la revendication 2, comprenant en
outre :

la fourniture d’une partie de corps de réservoir
(410) correspondant à un périmètre constitué
d’un matériau différent d’un matériau de la pre-
mière partie (410a) du corps de réservoir (410)
pour fournir ladite zone sélectivement cassable.

5. Procédé selon la revendication 1, dans lequel la zo-
ne sélectivement cassable (415) comprend des per-
forations autour du corps de réservoir.

6. Procédé selon la revendication 3, dans lequel
l’épaisseur de la première partie (410a) du corps de
réservoir est inférieure à l’épaisseur de la deuxième
partie (410b) du corps de réservoir.

7. Procédé selon la revendication 1, dans lequel la
deuxième partie (410b) du corps de réservoir est
constituée d’un matériau différent d’un matériau de
la première partie (410a) du corps de réservoir.

8. Procédé selon la revendication 1,
dans lequel la zone sélectivement cassable est pro-
duite en fournissant un corps annulaire calibré et di-
mensionné pour s’adapter autour d’au moins une
partie du corps de réservoir ;
le corps annulaire séparant la première partie du
corps de réservoir et la deuxième partie du corps de
réservoir.

9. Procédé selon la revendication 1, dans lequel le rem-
plissage du corps de réservoir et l’insertion de la tête
de piston dans le corps de réservoir ont lieu dans un
environnement aseptique, et dans lequel le corps de
réservoir est retiré de l’environnement aseptique
avant de casser la paroi le long de la zone sélecti-
vement cassable.

10. Procédé selon la revendication 1, dans lequel la tête
de piston est solidaire d’un bras de piston ou le pro-
cédé inclut en outre la liaison opérationnelle d’un
bras de piston et de la tête de piston.

11. Procédé selon la revendication 1, comprenant en
outre :

la fixation d’un boîtier au voisinage d’au moins

une partie du corps de réservoir, le boîtier étant
configuré pour envelopper au moins une partie
d’un bras de piston opérationnellement relié à
la tête de piston (420), le boîtier étant en outre
configuré pour permettre au bras de piston de
se déplacer dans une direction axiale par rap-
port au corps de réservoir et au moins partielle-
ment à l’intérieur du corps de réservoir.

12. Procédé selon la revendication 11, comprenant en
outre :

le positionnement du bras de piston au moins
partiellement dans le boîtier ; et
la liaison opérationnelle du bras de piston et de
la tête de piston après que le boîtier ait été fixé
au corps de réservoir.

13. Procédé selon la revendication 11, dans lequel la
fixation du boîtier au voisinage d’au moins une partie
du corps de réservoir (410) comprend le soudage
du boîtier au corps de réservoir, de préférence par
un soudage laser.

14. Procédé selon la revendication 1, dans lequel le rem-
plissage sélectif du corps de réservoir comprend le
remplissage du corps de réservoir jusqu’à une ligne
de remplissage (413).

15. Procédé selon la revendication 1,
le corps de réservoir ayant une troisième partie avec
une troisième capacité de liquide ;
dans lequel la fourniture de la zone sélectivement
cassable comprend la fourniture d’au moins une pre-
mière zone sélectivement cassable qui sépare la
première partie et la deuxième partie du corps de
réservoir et d’une seconde zone sélectivement cas-
sable qui sépare la deuxième partie et la troisième
partie du corps de réservoir ;
le procédé comprenant en outre la sélection de :

remplir uniquement la première partie du corps
de réservoir avec le milieu liquide, auquel cas
le procédé inclut le remplissage de la première
partie du corps de réservoir avec le milieu liqui-
de, l’insertion de la tête de piston jusqu’à une
position dans l’alésage pour étanchéifier la pre-
mière partie du corps de réservoir, et la cassure
de la paroi sur la première zone sélectivement
cassable ;
remplir la première partie et la deuxième partie
du corps de réservoir avec le milieu liquide,
auquel cas le procédé inclut le remplissage de
la première partie et de la deuxième partie du
corps de réservoir avec le milieu liquide, l’inser-
tion de la tête de piston jusqu’à une position dans
l’alésage pour étanchéifier la deuxième partie
du corps de réservoir, et la cassure de la paroi

37 38 



EP 2 451 504 B1

21

5

10

15

20

25

30

35

40

45

50

55

sur la seconde zone sélectivement cassable ;
ou
remplir la première partie, la deuxième partie et
la troisième partie du corps de réservoir avec le
milieu liquide, auquel cas le procédé inclut le
remplissage de la première partie, de la deuxiè-
me partie et de la troisième partie du corps de
réservoir avec le milieu liquide et l’insertion de
la tête de piston jusqu’à une position dans l’alé-
sage pour étanchéifier la troisième partie du
corps de réservoir.
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