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Description

TECHNICAL FIELD

[0001] Aspects of the present invention relate to drug
delivery systems for use with epidural anesthesia.

BACKGROUND

[0002] Administration of epidural anesthesia through
a continuous procedure is widely used as a form of re-
gional anesthesia for patient pain management. In such
procedures, anesthesia drugs are injected into the epi-
dural space through a catheter. During such continuous
epidural anesthesia procedures, the patient may also
have an intravenous line to receive other medications.
Errors in delivering medication can occur when anesthe-
sia drugs are introduced into an intravenous line or other
types of medications are introduced to epidural space.
Such errors may cause permanent damage to patients.
Studies have shown that medication error rate for erro-
neously delivered anesthesia ranges from 0.1% to as
high as 0.75% (see Stabile, M. et al., "Medical Adminis-
tration in Anesthesia," Anesthesia Patient Safety Foun-
dation Newsletter, Vol. 22, No. 3, (2007)). ne prior art of
a connector for use in an anesthesia delivery system is
disclosed in US 2008/0319422 A1.
[0003] Previous attempts at reducing errors in drug de-
livery include the use of labels or color coded devices to
differentiate specific route-accessing devices (e.g., cath-
eter connectors) and containers that contain medication
(e.g., syringe and IV bags). Studies have shown that cli-
nicians tend to ignore these labels and color codes. Other
attempts to reduce error have required additional com-
ponents that can be cumbersome for attachment. The
use of additional components has also required the use
of specialized syringe and/or catheter connections.
Some configurations also preclude the use of filters and
other safety components typically used during the ad-
ministration of epidural anesthesia.
[0004] Accordingly, there is a need for a drug delivery
system that can effectively (and physically) eliminate
wrong-route medication error possibilities for use in all
types of epidural anesthesia administration procedures
that do not also require the use of additional and special-
ized components.

SUMMARY

[0005] In this disclosure, a convention is followed
wherein the distal end of the device is the end closest to
a patient and the proximal end of the device is the end
away from the patient and closest to a practitioner.
[0006] The invention is defined in claim 1. A first aspect
of the present application pertains to a drug delivery sys-
tem including an actuator assembly attached to one end
of a filter and a conduit attached to a second end of the
filter. In accordance with one or more embodiments, the

actuator assembly and the filter are permanently at-
tached as a single unit.
[0007] In one or more embodiments, the actuator as-
sembly has a distal end, a proximal end. The distal end
of the actuator assembly includes a projection including
an opening attached thereto. The projection extends in
a proximal direction from the distal end of the actuator
assembly. The projection may include two intersecting
beams extending from the distal end of the actuator as-
sembly to the proximal end of the actuator assembly. The
actuator assembly according to one or more embodi-
ments includes a hub attached to the distal end of the
actuator assembly and disposed in a coaxial relationship
with the projection. In one or more embodiments, the hub
includes an open proximal end for receiving an open end
of a container, for example, a tip of a syringe barrel. The
hub may include a luer lock structure for engaging a con-
tainer comprising a luer lock fitting or a luer slip structure
for engaging a container including a luer slip fitting. The
actuator assembly may optionally include a shield at-
tached to the distal end of the actuator assembly that
surrounds the hub in a coaxial relationship.
[0008] The filter that is attached to the distal end of
actuator assembly may include an inlet that is perma-
nently attached to the actuator assembly and an outlet
in fluid communication with the inlet and the opening of
the projection. In one or more embodiments, the filter is
disposed along a first axis. The filter includes a housing
including a cavity that holds or contains filter material. In
one or more embodiments, the housing is formed from
a top plate and a bottom plate that are welded together
or otherwise joined together. In accordance with one or
more embodiments, the top plate and bottom plate of the
housing may be arranged parallel to the first axis. In a
more specific embodiment, the top plate and bottom plate
are arranged perpendicularly to the first axis. The filter
may also utilize a housing that includes a cylindrical body.
[0009] According to one or more embodiments, the
conduit is attached to the outlet of the filter and may be
used to attach the drug delivery system a delivery site.
In one or more embodiments, the conduit comprises a
luer fitting. The conduit may also include an adaptor for
securing a non-luer fitting to the outlet of the filter. In one
or more embodiments, the non-luer fitting includes a Tuo-
hy-Borst adapter.
[0010] A second aspect of the present disclosure per-
tains to a method of administering medication to a deliv-
ery site. In one or more embodiments, the method in-
cludes providing a drug delivery system comprising an
actuator assembly having a proximal end and a distal
end that is permanently attached to an inlet of a filter,
attaching the outlet of the filter to a delivery site and at-
taching an open end of a container including a medication
to the actuator assembly. In one or more embodiments,
the delivery site may include an epidural catheter. In one
or more embodiments, the container includes a syringe
barrel and/or a drug delivery container and the medica-
tion may include epidural anesthesia. Suitable containers
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may include a one-way valve that prevents fluid commu-
nication between the container and the opening of the
projection.
[0011] In a specific embodiment, the filter of the actu-
ator assembly includes an outlet in fluid communication
with the inlet. The actuator assembly may include a pro-
jection with an opening in fluid communication with the
outlet of the filter. The projection may extend in a proximal
direction from the distal end of the actuator assembly.
The actuator assembly may also include a hub attached
to the distal end of the actuator assembly and extending
in the proximal direction in a coaxial relationship with the
projection. In one or more embodiments, the step of at-
taching an open end of a container to the actuator as-
sembly includes inserting the projection into the open
end of the container and securing the hub to the open
end of the container.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

Figure 1 illustrates a perspective view of a drug de-
livery system including a conduit according to one
or more embodiments of the present invention;
Figure 2 shows a side cross-sectional view of the
drug delivery system and conduit of Figure 1 taken
along line 2-2;
Figure 3 shows a perspective view of the drug deliv-
ery system and conduit of Figure 2;
Figure 4 illustrates a disassembled view of the drug
delivery system and conduit shown in Figure 1;
Figure 5 illustrates a cross-sectional view of the drug
delivery system and conduit shown in Figure 4 taken
along line 5-5;
Figure 6A illustrates the proximal end of the drug
delivery system shown in Figure 1;
Figure 6B illustrates a cross-sectional view of the
drug delivery system taken along lines 6B-6B;
Figure 7A illustrates a cross-sectional view of an ac-
tuator assembly according to one or more embodi-
ments;
Figure 7B shows a perspective view of the actuator
assembly illustrated in Figure 7A;
Figure 8 illustrates a perspective view of a drug de-
livery system including a conduit according to one
or more embodiments of the present invention;
Figure 9 shows a side cross-sectional view of the
drug delivery system and conduit shown in Figure 8
taken along line 9-9;
Figure 10 illustrates a perspective view of the drug
delivery system and conduit shown in Figure 9;
Figure 11 shows a disassembled view of the drug
delivery system shown in Figure 8;
Figure 12 illustrates a cross-sectional view of the
drug delivery system and conduit shown in Figure
11 taken along line 12-12;
Figure 13 illustrates a perspective view of a drug

delivery system including a conduit according to one
or more embodiments of the present invention;
Figure 14 shows a side cross-sectional view of the
drug delivery system and conduit shown in Figure
13 taken along line 14-14;
Figure 15 illustrates a perspective view of the drug
delivery system and conduit shown in Figure 14;
Figure 16 shows a disassembled view of the drug
delivery system shown in Figure 13;
Figure 17 illustrates a drug delivery system and
standard luer fitting according to one or more em-
bodiments;
Figure 18 illustrates a side cross-sectional view of
the drug delivery system and conduit shown in Figure
17 taken along line 18-18;
Figure 19 illustrates the drug delivery system shown
in Figure 14 and a cross-sectional view of a drug
delivery connector and syringe according to one or
more embodiments; and
Figure 20 illustrates the drug delivery system, drug
delivery connector and syringe shown in Figure 19
assembled to a catheter.

[0013] None of the embodiments disclosed in the fig-
ures form part of the invention. The embodiments closest
to the invention are figures 8 to 12 with the modification
described in the last paragraph on page 15.

DETAILED DESCRIPTION

[0014] Before describing several exemplary embodi-
ments of the invention, it is to be understood that the
invention is not limited to the details of construction or
process steps set forth in the following description. The
invention is capable of other embodiments and of being
practiced or being carried out in various ways.
[0015] Aspects of embodiments of the present inven-
tion pertain to a drug delivery system including a conduit
for attachment of the drug delivery system to a catheter
or other delivery site, a filter and an actuator assembly.
[0016] In accordance with one aspect of the present
invention, the filter and actuator assembly are integrally
formed. In one or more embodiments, the conduit may
be permanently attached to the filter and actuator assem-
bly. In one or more embodiments, the drug delivery sys-
tem permits attachment to catheters using a Tuohy-Borst
adapter or other attachment adapter known in the art. A
second aspect of the present invention pertains to a
method of using the drug delivery systems described
herein. Embodiments of each aspect will be described in
further detail below.
[0017] In one or more embodiments, the filter is dis-
posed between the conduit and the actuator assembly,
as shown in Figure 1-20. Specifically, Figures 1-5 illus-
trate a configuration of a drug delivery system 100 ac-
cording to one or more embodiments in which an actuator
assembly 200 and a filter 300 are integrally formed along
a first axis. Figures 8-12 illustrate a configuration of a
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drug delivery system 110 according to one or more em-
bodiments in which the actuator assembly 200 and a filter
400 are integrally formed along a second axis. Figures
13-16 illustrate a configuration of a drug delivery system
120 according to one or more embodiments in which the
actuator assembly 200 and a filter 500, including a hous-
ing with a cylindrical body, are integrally formed along a
first axis. Figures 1-16 also illustrate a conduit 600 in-
cluding an adaptor 610 that may be provided as a sep-
arate component or integrally to the filter 300. Figures
17-18 illustrate a conduit 600 including a standard luer
fitting 630.
[0018] A first aspect of the present invention pertains
to a drug delivery system comprising an actuator assem-
bly 200 that is integrated with a filter. Figures 1-20 illus-
trate the actuator assembly 200 according to one or more
embodiments. The actuator assembly 200 of one or more
embodiments comprises a hub 210 for connecting an
actuator 230 to a drug delivery connector or container
containing epidural anesthesia or other medication. In
embodiments where the actuator assembly 200 is con-
nected to a drug delivery connector that is attached to a
container, the actuator 230 permits fluid communication
between the container and the filter. In one or more em-
bodiments, the actuator assembly 200 may be utilized to
open any one-way or check valves disposed within some
drug delivery connectors and/or containers. As used
herein, the term "one-way valve" includes any valves
which permit fluid flow in one direction. As used herein,
the terms "check valve" may be used interchangeably
with the term "one-way valve." The actuator assembly
may also be used with drug delivery connectors, contain-
ers and/or other devices that are free of valves or clo-
sures.
[0019] As shown in more detail in Figures 2, 7A and
7B, the actuator assembly 200 includes a distal end 201,
a proximal end 209. The hub 210 includes a distal end
211, including a base 222, and a proximal end 219. The
base 222 of the hub 210 is attached to the distal end 201
of the actuator assembly 200. The actuator 230 is shown
in Figures 1-20 and includes a distal end 231, which is
attached to the base 222 at the distal end 211 of the hub
210 and in fluid communication with the distal end 211
of the hub and a proximal end 239. The base 222 includes
plurality of inlets 224 permitting fluid communication be-
tween the hub 210 and the actuator 230. In one or more
embodiments, the plurality of inlets 224 are formed from
an opening in the base 222 and the actuator 230, as will
be more fully described below. The actuator 230 also
includes a projection 232 extending from the distal end
231 to the proximal end 239 of the actuator 230. The
proximal end 239 actuator 230 is unattached to any struc-
ture and may be described as "cantilevered" or supported
on only one end. The proximal end 239 of the actuator
230 may include a blunt tip or rounded tip, as shown in
Figure 6A. In one or more embodiments in which the
actuator assembly 200 is utilized to open a one-way valve
within a container or drug delivery connector, the proxi-

mal end 239 of the projection 232 may be shaped to
cooperate with a one-way valve to facilitate opening of
the one-way valve or to control the rate at which the one-
way valve is opened to control flow rate.
[0020] In one or more embodiments, the proximal end
239 of the actuator 230 has an outer diameter that is
larger than the inner diameter of standard luer slip con-
nections utilized in most IV medication delivery syringes
to prevent accidental connection of IV medication-con-
taining syringes or container with the actuator assembly
200 and to prevent access to the anesthesia catheter or
other inappropriate delivery sites for IV medication-con-
taining syringes or containers.
[0021] In one or more embodiments, the projection 232
of the actuator assembly has a length which, upon at-
tachment of the actuator assembly 200 to a drug delivery
connector and/or container, permits the proximal end 239
of the actuator 230 to extend into a drug delivery con-
nector and/or container and facilitate the flow of medica-
tion contained therein to the filter, as will be more fully
described herein. In a specific embodiment, the projec-
tion 232 facilitates the flow of medication by opening any
one-way valves in the drug delivery connector and/or
container. For example, when the projection 232 is in-
serted into an opening or open end of a drug delivery
connector and/or container and the actuator 230 is at-
tached to the drug delivery connector and/or container,
the proximal end 239 of the actuator extends into the
drug delivery connector and/or container and exerts a
force on a valve present within the drug delivery connec-
tor and/or container to open the valve and allow fluid com-
munication between the drug delivery connector and/or
container and the filter.
[0022] The projection 232 includes one or more open-
ings 234, as shown in Figure 6B extending the length of
the projection 232 from the proximal end 239 to the distal
end 231 of the actuator 230 to permit fluid communication
between a drug delivery connector and/or container and
the filter. Specifically, the one or more openings 234 per-
mit the medication to flow from the drug delivery connec-
tor and/or container to the plurality of inlets 224 on the
base 220 of the hub 210 and a filter, to a delivery site
attached to the drug delivery system 100. In one or more
embodiments, the projection 232 is in the form of two
perpendicularly intersecting beams that extend in the
proximal direction and define four openings 234 at the
distal end and at free proximal end 239 of the actuator
230. As shown in Figure 6B, the distal end 231 of the
actuator 230 is attached to the base 222 such that the
projection 232 covers the opening of the base 222 divid-
ing the opening into a plurality of inlets 224. The plurality
of inlets 224 are in fluid communication with the openings
234 of the projection 232. In one or more embodiments,
the intersecting beams may include a solid end at the
proximal end 239 of the actuator 230. In one or more
embodiments, the solid end is in the form of a hemi-
sphere. In a specific embodiment, the projection 232 is
in the form of a single, proximally extending beam (not
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shown) that defines two openings 234. In a more specific
embodiment, the projection 232 includes a hollow mem-
ber (not shown) with opposing open ends that extends
proximally and includes an open path (not shown) ex-
tending from the distal end 231 to the proximal end 239
of the actuator.
[0023] In the embodiment shown in Figure 1-20, the
hub 210 is attached to the distal end 231 of the actuator
230 and includes a wall 212 extending from the proximal
end 219 to the distal end 211. The distal end 231 of the
actuator 230 is attached to the base 222 at the distal end
211 of the hub 210 and extends along the length of the
hub 210 and beyond the proximal end 219. In one or
more embodiments, the wall 212 includes having an out-
side surface 214 that includes a luer lock structure 216.
In a specific embodiment, the luer lock structure 216 in-
cludes at least one radially outwardly extending portion
that engages a threaded portion disposed on an inside
surface of a corresponding luer lock fitting on the drug
delivery connector or container. In the embodiments
shown in Figures 7A and 7B, the radially outwardly ex-
tending portion includes two radially outwardly extending
tabs 217, 218. In an even more specific embodiment, the
radially outwardly extending portion includes a peripheral
lip (not shown). In one or more embodiments, the wall
includes an inside surface 215 that includes a luer slip
structure (not shown). In a specific embodiment utilizing
a luer slip structure (not shown), the inside surface 215
of the wall 212 may define a tapered cross-sectional width
that increases from the distal end 211 to the proximal
end 219 and is shaped and/or contoured to frictionally
engage a standard luer slip male fitting (not shown) that
may be incorporated or used with one or more embodi-
ments of a drug delivery connector and/or container.
[0024] In one or more embodiments, the wall 212 of
the hub 210 is formed in a coaxial relationship to the
projection 232 of the actuator 230 and defines a channel
220 between the hub 210 and the projection 232. The
hub 210 may be securely engaged to an opening of a
drug delivery connector and/or container by inserting the
projection 232 into an opening of the drug delivery con-
nector and/or container by inserting the proximal end 239
of the actuator 230 into the opening. Where the hub 210
utilizes a luer lock structure 216, the drug delivery con-
nector and/or container may be rotated with respect to
the hub and vice versa so the tabs 217, 218 engage the
a corresponding threaded portion at the opening of the
drug delivery connector and/or container. In embodi-
ments of the hub 210 utilizing a luer slip structure (not
shown), the opening of the drug delivery connector
and/or container is inserted into the channel 220 of the
hub 210 until sufficient frictional interference is formed
between the drug delivery connector and the inside sur-
face 215 of the hub 210.
[0025] In the embodiment shown in Figures 1-20, the
projection 232 has an axial length that allows the proximal
end 239 of the actuator 230 to enter a drug delivery con-
nector and/or container and exert a proximally directed

force on any one-way valves present within the drug de-
livery connector and/or container. The one-way valve is
positioned in a closed position due to the force exerted
by the medication within the drug delivery connector
and/or container in the distal direction. In one or more
embodiments, the projection 232 is may be utilized to
apply a force on the one-way valve in a direction opposite
the direction of fluid flow from the drug delivery connector
and/or container. Specifically, when the actuator assem-
bly 200 is attached to the opening of the drug delivery
connector and/or container, the hub 210 is engaged with
the drug delivery connector and/or container by utilizing
the luer lock structure 216 or the luer lock structure (not
shown). During engagement of the hub 210 and the drug
delivery connector and/or container, the projection 232
extends into the opening of the drug delivery connector
and/or container and exerts a force on the one-way valve
in the proximal direction, thus opening the one-way valve
to permit fluid flow from the drug delivery connector
and/or container through the openings 234 in the projec-
tion 232 and to the actuator assembly 200. In one or more
embodiments, the force exerted on the one-way valve in
the proximal direction by projection 232 is greater than
the force exerted on the one-way valve in the distal di-
rection by the medication within the drug delivery con-
nector and/or container.
[0026] The amount of force exerted on the one-way
valve may be adjusted to control or meter the flow rate
of the medication through the projection 232. In accord-
ance with one or more embodiments, the length of the
projection 232 may be adjusted to control or meter the
amount of force exerted on the one-way valve to control
or meter the flow rate of the medication contained within
the container and/or the drug delivery connector. In one
or more embodiments, the projection 232 may be mod-
ified to have a length that causes proximal movement of
the one-way valve prior to full attachment of the hub 210
and the drug delivery connector and/or container. In a
specific embodiment, the projection 232 may be modified
to have a length that causes proximal movement of the
one-way valve when the hub 210 is fully attached to the
drug delivery connector and/or container.
[0027] In one or more embodiments, the length of the
hub 210 may be adjusted to control or meter the amount
of force exerted on the one-way valve to control or meter
the flow rate of the medication contained within the con-
tainer and/or of the drug delivery connector. In such em-
bodiments, the user may control the flow rate by the
amount and direction of rotational force used to engage
the hub 210 and container and/or drug delivery connec-
tor. The shape and dimensions of the projection 232 may
also be modified to permit connection to specific contain-
ers or drug delivery connectors to avoid accidental con-
nections and medication errors. In one or more embod-
iments, the outer diameter of the projection 232 at the
proximal end 239 of the actuator may be shaped or sized
to prevent accidental connection with other types of con-
tainers, for example, syringes containing IV medication.
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[0028] In one or more embodiments, the actuator as-
sembly 200 may include a shield 240, as shown in Fig-
ures 1-6. The shield 240 may be used to guide the con-
nection between the actuator assembly 200 and a drug
delivery connector and/or container. In one or more em-
bodiments, the shield 240 may protect the projection from
lateral pressure, which may cause the projection 232 to
be bent or broken during handling/shipping. The shield
240 may also prevent contamination of the projection
232.
[0029] In one or more embodiments, the shield 240
may be provided in the form of a peripheral wall 242 sur-
rounding the hub 210. The peripheral wall 242 may be
formed to permit space between the hub 210 and periph-
eral wall 242 to accommodate any external structures of
the drug delivery connector and/or container. In one or
more embodiments, the peripheral wall 242 may have a
constant cross-sectional width. In a specific embodiment,
the peripheral wall 242 may have a tapered cross-sec-
tional width increasing from the distal end 201 of the ac-
tuator assembly 200 to the proximal end of the actuator
assembly 200. The peripheral wall 242 may have an ex-
panded cross-sectional width proximally adjacent to the
tapered cross-sectional width. The length of the periph-
eral wall 242 may extend from the distal end 201 of the
actuator assembly beyond the proximal end 219 of the
hub. In a more specific embodiment, the peripheral wall
242 may have a length that terminates between the prox-
imal end 219 of the hub 210 and the proximal end 239
of the actuator 230. In a specific embodiment, the length
of the peripheral wall 242 terminates at the proximal end
239 of the actuator. In an even more specific embodi-
ment, the length of the peripheral wall terminates beyond
the proximal end 239 of the actuator.
[0030] In one or more embodiments, the peripheral
wall 242 may be composed of a clear material providing
visual indication of complete connection between the hub
210 and a drug delivery connector and/or container. The
peripheral wall 242 may be composed of an extruded or
molded plastic material. In another alternative embodi-
ment, the peripheral wall 242 may be removable from
the actuator assembly 200.
[0031] Compatible drug delivery connectors that may
be used with the drug delivery connectors described
herein include any adapters used to engage a filter to a
fluid source or container, for example, syringes, epidural
drug bag, or extension tubing connector from the epidural
infusion pump. An example of a drug delivery connector
700 is shown in Figures19-20 and includes an open distal
end 711, an open proximal end 719 and a housing 720
defining a cavity 722 in fluid communication with the open
distal end 711 and the open proximal end 719. In the
embodiment shown in Figures 19-20, the cavity 722 in-
cludes a valve 724 that seals access to the cavity 722
from the open distal end 711. The valve 724 also prevents
fluid communication between the open proximal end 719
and the open distal end 711. The open distal end 711
includes a distal connection portion 730 for attaching the

drug delivery connector 700 to the actuator assembly
200 and the open proximal end 719 includes a proximal
connection portion 740 for attachment of a container to
the drug delivery connector 700. In the embodiment
shown, the open distal end 711 of the drug delivery con-
nector 700 includes a luer lock fitting including a tip 712
and a threaded collar 714 surrounding the tip 712. In an
alternative embodiment, the open distal end 711 may
include a luer slip fitting (not shown).
[0032] For illustration, a syringe 800 is shown in Figure
19-20 as an example of a container suitable for use with
the drug delivery systems and/or drug delivery connec-
tors described herein. In one or more embodiments, a
compatible syringe 800 includes a syringe barrel 810 in-
cluding an open proximal end 819 and a distal end 811
and an end wall 812. A sidewall 814 extends from the
distal end 811 to the open proximal end 819 and includes
an interior surface 816 that defines a chamber 818 for
holding fluids, which may include liquid medication. The
distal end 811 may also include a tip 820 having an open
passageway 822 therethrough in fluid communication
with the chamber 818. The tip may include a luer slip
fitting (not shown) or, as illustrated in Figures 19-20, may
include a luer lock fitting including a coaxial collar 824
including a threaded section 826. The syringe 800 may
also include a plunger rod 840 inserted into the open
proximal end 819 of the syringe barrel 810 to aspirate
epidural anesthesia into the chamber 818 of the syringe
barrel 810 and to expel the epidural anesthesia from the
chamber 818 of the syringe barrel 810. In one or more
embodiments, the syringe may incorporate a valve (not
shown) in the chamber 818. It is to be understood that
the configuration shown is merely exemplary, and the
components can be different in shape and size than
shown.
[0033] The syringe 800 may be prefilled or empty and
require filling prior to use with the drug delivery systems
described herein. A hypodermic needle including a nee-
dle cannula with a lumen or opening therethrough may
be attached to the tip 820 of the syringe barrel 810 to
aspirate epidural anesthesia into the syringe barrel 810.
In embodiments where the syringe 800 includes a drug
delivery connector, the hypodermic needle may be at-
tached to the open distal end of the drug delivery con-
nector, as described above. The hypodermic needle may
also be attached to the syringe 800 or drug delivery con-
nector 700 using a luer fitting.
[0034] In embodiments of the drug delivery connector
700 and/or syringe 800 which may incorporate a valve,
the flow of medication during aspiration exerts a force on
the one-way valve in a proximal direction and opens the
one-way valve to permit medication to enter the drug de-
livery connector and/or the syringe. To attach the filled
syringe to the actuator assembly 200, the needle hub is
removed. After removal of the needle hub, the force of
the medication filled in the syringe exerts a force on the
one-way valve present in either the drug delivery con-
nector 700 or the syringe 800 (not shown) in the distal
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direction and closes fluid communication between the
drug delivery connector 700 and/or syringe 800. When
the one-way valve is closed, the liquid is prevented from
leaking out.
[0035] When the medication within the syringe barrel
810 and/or drug delivery connector 700 is to be delivered
to a delivery site, such as a catheter 1000, as shown in
Figures 19-20, the actuator assembly 200 is assembled
to the tip 820 of the syringe or the open distal end 711
of the drug delivery connector. During assembly, the pro-
jection 232 is inserted into the 820 tip and/or open distal
end 711 until it extends into the chamber 818 of the sy-
ringe 800 or cavity 722 of the drug delivery connector
700. In embodiments which utilize a syringe 800 and/or
a drug delivery connector 700 with a luer slip tip (not
shown), the inside surface 215 of the hub 210frictionally
engages the luer slip tip. In embodiments, which utilize
a syringe with a luer lock tip, the luer lock structure 216
of the hub 210 engages with the threaded section 826 of
the coaxial collar 824 of the syringe 800 or the threaded
collar 714 of the drug delivery connector 700. The first
aspect of the drug delivery system also includes a filter
integrally formed to the distal end 201 of the actuator
assembly 200. The presence of the actuator assembly
permits connection between the filter and only specific
drug delivery connectors and/or containers. Integration
of the filter and actuator assembly reduces the risk of
misconnection between the filter and a standard luer sy-
ringe. The integration of the filter and actuator assembly
in a drug delivery system forces the use of a filter when
administering epidural anesthesia, which reduces infec-
tion risk. Further, the integration of the filter and actuator
system provides ease of use because it eliminates the
need for a practitioner and/or user to assemble these
parts for use. The permanently attached filters and actu-
ator assemblies described herein eliminate the need for
additional clamping components or attachment compo-
nents to ensure a fluid-tight connection between the filter
and actuator assembly and avoid leakage issues.
[0036] Figures 1-5 illustrate a filter 300 according to
one or more embodiments of the present invention. The
filter 300 includes a distal end 301 and a proximal end
309. The filter 300 also includes a housing 310 that de-
fines a cavity 312 and is integrally molded to the distal
end 201 of the actuator assembly 200. The inlet 314 may
be integrally permanently glued or welded to the base
222 at the distal end 211 of the hub 210. The filter 300
includes an inlet 314 and an outlet 316 through which
the medication entering the openings 234 on the projec-
tion 232 and the plurality of inlets 224 of the hub 210 may
enter the housing 310 and exit the housing 310.
[0037] In the embodiments illustrated in Figure1-5, the
housing 310 includes two plates 318, 320 that are joined
together. The plates may be formed from a polymer ma-
terials such as polycarbonate to form a cavity 312. In a
specific embodiment, the plates 318, 320 are welded to-
gether, for example, using ultrasonic welding techniques
known in the art, and/or glued together, using methods

known in the art. In the embodiment shown in Figures
1-5, the plates 318, 320 are identical and include a pe-
ripheral edge 322 and are concavely shaped. In one or
more embodiments, one or both of the plates 318, 320
may have different shapes and/or sizes. In the embodi-
ment shown in Figure 1, each plate 318, 320 may also
include an edge wall 324 extending from the peripheral
edge 322 at an angle of about 90 degrees with respect
to the plate 318, 320. In one or more embodiments, the
edge wall 324 extends perpendicularly and outwardly
from the peripheral edge 322 of the plates 318, 320. In
a specific embodiment, the angle of the edge wall 324
with respect to each plate is in the range from about 45
degrees to 180 degrees. In a more specific embodiment,
the angle of the edge wall 324 with respect to the plate
is in the range from about 45 degrees to about 135 de-
grees. To form the housing, the edge walls 324 of the
plates 318, 320 are joined to form a cavity 312 having a
disc shape.
[0038] In a specific embodiment, one of the plates 318,
320 may include an edge wall 324 while the second of
the plates 318, 320 is free of an edge wall 324. In such
embodiments, to form the housing 310, the edge wall
324of one of the plates 318, 320 is joined to the peripheral
edge 322 of the other plate 318, 320. In a more specific
embodiment, both plates 318, 320 are free of an edge
wall 324 and a separate edge wall 324 component having
a first rim (not shown) and second rim (not shown) is
used to join the plates 318, 320. In such embodiments,
the first rim (not shown) is welded to the peripheral edge
322 of one of the plates 318, 320 and the second rim (not
shown) of the edge wall 324 is welded to the peripheral
edge 322 of the other plate 318, 320.
[0039] In one or more embodiments, the inlet 314
and/or the outlet 316 may be formed on the edge wall
324. In such embodiments, the housing 310 may be at-
tached to the actuator assembly 200 with the plates 318,
320 in a horizontal alignment or in parallel arrangement
with respect to the actuator assembly and the first axis
101, as shown in Figures 1-5. In an alternative embodi-
ment, the plates 318, 320 may be disposed in a horizontal
alignment or in parallel arrangement with respect to the
actuator assembly and the first axis 101 where the inlet
314 and outlet 316 are formed on the plates 218, 320.
[0040] The inlet 314 may be disposed at an opposite
end of the edge wall 324 from the outlet 316 or may be
disposed at other locations along the edge wall 324. In
a specific embodiment, the inlet 314 formed from a partial
cut out of the edge wall 324 on the opposite end of the
edge wall 324 from the peripheral edge 322 of one or
both plates 318, 320. Similarly, the outlet 316 may also
be formed from a partial cut out of the edge wall 324 on
the opposite end of the edge wall 324 from the peripheral
edge 322 of one or both plates 318, 320. When the plates
318, 320 are joined, the partial cut outs of the inlet 314
and outlet 316 would be aligned to form a single inlet 314
and single outlet 316. In a more specific embodiment the
inlet 314 and/or outlet 316 include apertures (not shown)
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formed on the edge wall 324 that are completely sur-
rounded by the edge wall 324. In such embodiments, the
inlet 314 and/or outlet 316 are intact despite the align-
ment of the plates 318, 320, with respect to each other.
In an alternative embodiment, the housing 310 may be
integrally molded to form a cavity 312 having a disc
shape.
[0041] In the embodiments shown in Figures 1-5, the
inlet 314 may include a neck 326 surrounding the inlet
314. In one or more embodiments, the neck 326 provides
support for attachment of the filter 300 and, specifically,
the inlet 314, to the base 222 at the distal end 211 of the
hub and/or open distal end 201 of the actuator assembly.
[0042] Figures 8-12 illustrate a filter 400 according to
one or more embodiments of the present invention which
is positioned along a second axis 102. The filter 400 in-
cludes an inlet 414 and an outlet 416 through which the
medication entering the openings 234 on the projection
232 may enter a housing 410 and exit the housing 410.
The housing 410 includes two plates 418, 420 that are
joined together forming a cavity 412. As with filter 300
above, the housing 410 may be integrally molded. As
also described above with reference to the filter 300, an
edge wall 424 may be utilized to join the plates 418, 420.
The edge wall 424 may extend from a peripheral edge
422 on each of the plates such that the edge walls 424
on each plate are joined or, alternatively, one plate in-
cludes an edge wall 424 that is joined to the peripheral
edge 422 of the other plate. In addition, the plates 418,
420 may be joined without an edge wall 424.
[0043] In accordance with one or more embodiments,
the one of the plates 418, 420 include an inlet 414 and
the other plate includes an outlet 416. In a specific em-
bodiment, the inlet 414 formed on one of the two plates
418, 420 are formed at the same position as the outlet
416 formed on the other plate. In a more specific embod-
iment, the inlet 414 and outlet 416 are formed at a dis-
tance from the peripheral edge 422. In an even more
specific embodiment, the inlet 414 and outlet 416 are
formed at a center point of each plate measured from the
peripheral edge 422.
[0044] In one or more embodiments, the inlet 414 is
formed on one of the two plates 418, 420 at a different
position from the outlet 416 formed on the other plate,
so the path between the inlet 414 and outlet 416 is not
direct and medication must travel from the inlet 414
through indirect portions of the cavity 412 to exit through
the outlet 416. In such embodiments in which the plates
include an inlet 414 and outlet 416, the housing 410 may
be attached to the actuator 230 with the plates 418, in a
vertical alignment or in perpendicular arrangement with
respect to the actuator assembly and the first axis 101
or, in other words, along the second axis 102 which is
perpendicular to the first axis 101, as shown in Figure 8.
The use of a vertically aligned housing 410 reduces the
space required for the attachment of the filter 400 and
actuator assembly 200 to a catheter or other drug delivery
site.

[0045] Figures 13-16 illustrate a filter 500 according to
one or more embodiments. In one or more embodiments,
the filter 500 includes a housing 510 that has a cylindrical
shape. The filter 500 includes a distal end 501 and a
proximal end 509 and the housing 510 has a hollow cy-
lindrical body 511 extending from the distal end 501and
the proximal end 509. Proximal end 509 of the housing
510 may include an inlet 514 and the distal end 501 may
include an outlet 516, both in fluid communication with a
cavity 512 defined by the hollow cylindrical body 511.
The proximal end 509 and/or distal end 501 may option-
ally include one or more duct walls 518 connecting the
cylindrical body 511 and the inlet 514 and/or outlet 516.
In one or more embodiments, the cylindrical body 511 is
integrally molded. In an alternative embodiment, the cy-
lindrical body may be formed from two components hav-
ing a semi-circular cross-section (not shown).
[0046] In the embodiment shown in figures 1-20, the
cavity formed by the plates 318,320, 418, 420 or the hol-
low cylindrical body 511 contains filter membranes, for
removing particulate matter from the medication injected
from the drug delivery connector and/or container, such
as glass sharps or other foreign matter. Exemplary filter
membrane materials include particles, fibers and combi-
nations thereof. In a specific embodiment, the cavity may
include a plurality of barriers for supporting and dispers-
ing the filter membranes within the cavity. In one or more
embodiments, the cavity may contain both the plurality
of barriers and filter membranes.
[0047] The outlets of the housings described herein
may include a conduit 600 in fluid communication with
the cavities of the housings for supplying medication to
a catheter or other drug delivery site. The conduit 600
may be permanently attached to the distal end of the filter
housing. The conduit 600 may have a structure for at-
tachment to catheters using a standard luer connection
or non-luer connection. In alternative embodiments, the
distal end of the filter housing may include alternative
means for attaching the filter housing to a catheter or
drug delivery site.
[0048] In one or more embodiments, the conduit 600
includes an angled portion (not shown) that permits the
housing and actuator assembly to remain aligned along
the first axis 101 and permits the connection to a catheter
or other drug delivery sites that are disposed at different
angles not parallel to the first axis. This angled configu-
ration allows ease of use during attachment of the filter
and actuator assembly to a catheter on the patient’s body.
The angled portion may define an angle between 0 de-
grees and 90 degrees measured from the first axis.
[0049] As shown in Figures 17-18, the conduit 600 may
include a standard luer fitting 630 in fluid communication
with the outlet 316 of the housing 310. In such embodi-
ments, the standard luer fitting 630 includes an open dis-
tal end 631, an open proximal end 639 and a luer body
632 extending from the open distal end 631to the open
proximal end 639 in fluid communication with the outlet
316 of the housing 310. In one or more embodiments,
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the standard luer fitting 630 is permanently attached to
the outlet 316 of the filter 300 using glue or ultrasonic
welding techniques. In a specific embodiment, the stand-
ard luer fitting 630 may be attached to the outlet 316 of
the housing 310 by other means known in the art. The
standard luer fitting 630 may also be removably attached
to the outlet 316 of the housing 310, for example, by using
threaded engagement (not shown).
[0050] In one or more embodiments, the luer body 632
includes having an outside surface 634 that includes a
luer lock component disposed adjacent to the open distal
end 631. In a specific embodiment, the luer lock compo-
nent includes at least one radially outwardly extending
member that engages a threaded portion disposed on
an inside surface of a corresponding luer lock fitting (not
shown) on a catheter or other drug delivery site. In the
embodiment shown in Figures 17-18, the at least one
member includes two radially outwardly extending lugs
635, 636. In an even more specific embodiment, the ra-
dially outwardly extending member includes a peripheral
ridge (not shown) extending around the open distal end.
In one or more embodiments, the luer body includes an
inside surface 637 forming a luer slip fitting. In a specific
embodiment, the inside surface 637 of the luer body de-
fines a tapered cross-sectional width that increases from
the open proximal end 639 to the open distal end 631
and is adapted to engage with a corresponding luer slip
fitting on a catheter or other drug delivery site.
[0051] In accordance with one or more embodiments,
the conduit 600 may include an adaptor for connection
to catheters having a non-luer configuration. As shown
in Figures 1-16, the conduit 600 may include an adaptor
610 includes an open distal 611 end and an open prox-
imal end 619 in fluid communication with the outlet of the
filter housing.
[0052] The proximal end 639 of the adaptor 630 may
include a connection mechanism for attachment to the
filter. In one or more alternative embodiments, the prox-
imal end 619 of the adaptor 610 is permanently attached
to the outlet of the filter using glue or ultrasonic welding
or other methods known in the art.
[0053] In one or more embodiments, the adaptor 610
is a separate component that is removably attached to
the outlet of the filter using a connection mechanism.
Figures 1-16, the adaptor 610 includes a connection
mechanism for attaching the adaptor to the outlet of the
filter that comprises a sleeve (not shown) with internal
threads (not shown). In one or more embodiments, the
outlet of the housing includes corresponding structure
for engaging the sleeve (not shown), for example, a dis-
tally extending threaded portion (not shown) having ex-
ternally facing threads or other structure adapted to en-
gage the internal threads (not shown) of the sleeve of
the adaptor 610. In one or more embodiments, the con-
nection mechanism for attaching the adaptor 610 to the
outlet of the filter includes any connection mechanisms
known in the art that provide a permanent and leak-free
connection between the adaptor and the filter. In one or

more alternative embodiments, such connection mech-
anisms may include snap fit connections or friction fit
connections.
[0054] The adaptor 610 shown in Figures 1-16 includes
an adaptor body 612 has a hollow cylindrical shape and
coaxially surrounds a tubular member 614 and defining
a space 616 between the adaptor body 612 and the tu-
bular member 614. The tubular member 614 includes an
inside surface 615 defining a passageway 617 in fluid
communication with the filter. In the embodiment shown
in Figure 2, the passageway 617 has a cross-sectional
width that decreases from the open distal end 611 to the
open proximal end 619. In one or more alternative em-
bodiments, the passageway 617 has a constant cross-
sectional width. In one or more embodiments, the tubular
member 614 may have a tapered cross-section or a con-
stant cross-section. The adaptor body 612 and includes
an external surface 618 having an optional grip portion
to facilitate rotation of the adaptor body 612 and connec-
tion of the adaptor 610 to the outlet of the filter. In one or
more embodiment, the grip portion comprises a plurality
of fins 620 extending radially outwardly from the external
surface 618. In a specific embodiment, the plurality of
fins 620 may extend longitudinally from the distal end
611 of the adaptor to the proximal end 619 of the adaptor.
The plurality of fins 620 may be equally spaced around
the circumference of external surface 618 of the adaptor
body 612. In one or more embodiments, the plurality of
fins 620 may comprise two fins disposed diametrically or
on opposite sides of the external surface 618 of the adap-
tor body 612. In one or more embodiments, the plurality
of fins 620 may comprise three or four fins. In a specific
embodiment, the grip portion may include a textured sur-
face (not shown) or coating (not shown) disposed along
the external surface 618. The adaptor body 612 includes
an internal surface 622 including a threaded portion 624
for engaging a non-luer fitting, as shown in Figures 1-16.
The open proximal end 619 may include a distal wall 626
extending from the external surface 618 to the passage-
way 617 defined by the tubular member 614. The distal
wall 626 may further include a funnel-shaped opening
627 for facilitating fluid flow between the filter and the
tubular member 614. The funnel-shaped opening 627
extends from the distal wall into the passageway 617 and
has a cross-sectional width that decreases from the open
proximal end 619 toward the open distal end 611. In one
or more embodiments, the funnel-shaped opening 627
includes a narrowed portion 628 distally adjacent to the
funnel- shaped opening 627. The narrowed portion 628
may have a smaller cross-sectional width than the funnel-
shaped opening 627 and the passageway 617. In the
embodiment shown in Figure 2, the outlet 316 of the filter
includes an expanded portion 317 adjacent the outlet 316
defined by a ledge 315 extending in the proximal direction
from one of the plates 318, 320. The funnel-shaped open-
ing 627 facilitates from the expanded portion 317 of the
filter 300.
[0055] An exemplary non-luer fitting 900 is shown in
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Figures 1-16 and includes an open distal end 911 and
an open proximal end 919. The non-luer fitting 900 in-
cludes an internal surface 912 defining a tubular chamber
914. The open proximal end 919 includes a threaded
portion 916 for engaging the threaded portion 624 dis-
posed on the internal surface 622 of the adaptor body
612. In alternative embodiments, the adaptor body 612
may have a threaded portion 624 on its external surface
618, and the non-luer fitting 900 may include a threaded
portion (not shown) on its inside surface 912 for engage-
ment with the threaded portion 624 of the adaptor body
612. In the embodiment shown, the distal end 911 of the
non-luer fitting 900includes a tubing connector 918 hav-
ing a Tuohy-Borst adapter. The Tuohy-Borst adapter in-
cludes a compressible tubular or ring-shaped rubber gas-
ket that has a central passageway longitudinally extend-
ing into the chamber to form a beveled entry on the distal
end of the adaptor. In use, a catheter is fed through the
opening of the rubber gasket. By compressing the rubber
gasket in the longitudinal direction, the gasket will col-
lapse and grip the catheter. Alternative connection struc-
tures may be included in the open distal end 911 of the
non-luer fitting 900 that are known in the art.
[0056] In one or more embodiments, the non-luer fitting
900 has an outside surface 920 including one or more
outwardly extending protrusions 922 to facilitate rotation
of the non-luer fitting 900 and engagement of the non-
luer fitting 900 to the adaptor body 61. In an alternative
embodiment, the non-luer fitting 900 may be permanently
attached to the outlet of the filter
[0057] A second aspect of the present disclosure per-
tains to a method of administering epidural anesthesia
to a catheter. In one or more embodiments, the method
includes attaching the drug delivery systems described
herein to a catheter or drug delivery site and a container
and/or a drug delivery connector containing medication.
In one or more embodiments the method includes pro-
viding a drug delivery system as described herein. In a
specific embodiment in which the filter housing and ac-
tuator assembly do not include a connection mechanism
for connecting the filter housing to a catheter or drug de-
livery site, the method includes attaching a standard luer
fitting or non-luer fitting to the outlet of the filter housing
and/or conduit. The method may include attaching a con-
duit to the outlet prior to attachment of the standard luer
fitting or non-standard luer fitting.
[0058] Figures 19 and 20 illustrate one or more em-
bodiments of the method for administering epidural an-
esthesia to a catheter. As shown in Figure 19, the non-
luer fitting 900 is attached to the adaptor 610, which is
attached to the outlet 516 of filter 500. The container is
shown as syringe 800 attached to a drug delivery con-
nector 700 that includes a valve 724 for preventing fluid
communication between the cavity 722 and the open dis-
tal end 711. In one or more embodiments of the method
may be utilized with a container and/or drug delivery con-
nector that are free of valves.
[0059] In the embodiment shown, the method includes

attaching the drug delivery system to a delivery site,
which may include a catheter 1000. In one or more em-
bodiments, the method includes attaching the drug de-
livery system to a container containing a medication by
attaching the hub 210 of the actuator assembly 200 to
the container. In the embodiment shown, the drug deliv-
ery system 120 includes a cylindrically shaped filter 500
and the container is shown in the form of a syringe 800
including a plunger rod 840 as described herein, and in-
cludes a drug delivery connector 700 attached to the tip
820 of the syringe barrel 810 and such that the cavity
722 of the drug delivery connector 700 is in fluid commu-
nication with the chamber 818 of the syringe barrel 810.
[0060] In one or more embodiments, attaching the drug
delivery system 120 to the container includes inserting
the projection 232 of the actuator assembly 200 into the
open distal 711 end of the drug delivery connector 700
and securing engagement of the hub 210 to the open
distal end 711 of the drug delivery connector 700. In em-
bodiments which utilizes a container and/or drug delivery
connector having a luer slip tip, securing engagement of
the hub 210 and the open distal end 711 of the drug
delivery connector includes applying a force to the con-
tainer and/or drug delivery connector in the distal direc-
tion so the projection enters the opening of the container,
or in the embodiment shown, the open distal end 711, of
the drug delivery connector until the open distal end 711
engages the inside surface 215 of the hub 210. The meth-
od further includes continuing to apply a force in the distal
direction until the inside surface 215 of the hub 210 is
connected to the container and/or drug delivery connec-
tor in a friction fit engagement. In embodiments which
utilize a container and/or drug delivery connector having
a luer lock fitting, the method includes applying a force
to the container and/or drug delivery connector in the
distal direction so the projection 232 extends into the
opening of the container and/or drug delivery connector
and the luer lock structure 216 at the proximal end 219
of the hub 210 engages the luer lock fitting. In the em-
bodiment shown, the open distal end 711 of the drug
delivery connector 700 includes a tip 712 and a threaded
collar 714 and the method includes inserting the projec-
tion 232 into the tip 712 and rotating the container and/or
drug delivery connector such that the tabs 217, 218 to
engage the threaded collar 714.
[0061] As the drug delivery system is connected to the
container and/or drug delivery container, the projection
enters the container or drug delivery connector and ex-
erts a force on the one-way valve and opens the valve
to permit fluid flow between the container and/or drug
delivery container and the drug delivery system. The as-
pirated medication exerts a force on the one-way valve
to close the valve. The closed valve prevents the medi-
cation from leaking out of the syringe barrel 810 prior to
attachment to the drug delivery system. As the drug de-
livery system is connected to the container and/or drug
delivery container, the projection enters the container or
drug delivery connector and exerts a force on the one-
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way valve and opens the valve to permit fluid flow be-
tween the open distal end 711 and the cavity 722.
[0062] In one or more embodiments, the method of ad-
ministering epidural anesthesia utilizes a container in the
form of a syringe including a valve and plunger rod as-
sembly (not shown) and no drug delivery connector. In
such embodiments, projection is inserted into the open
tip of the syringe and the hub is secured to the syringe
barrel. Similarly, the method for administering epidural
anesthesia described herein may be utilized with syring-
es with no valves. In such embodiments, the projection
would be inserted into the tip and the hub would be se-
cured to the syringe barrel.
[0063] In one or more embodiments, the method in-
cludes applying a force to the plunger rod 840 in the distal
direction to expel the medication contained within the sy-
ringe barrel 810 into the drug delivery connector 700 and
through the open distal end 711, which is now in fluid
communication with the cavity 722. Engagement of the
hub 210 to the open distal end 711 permits the medication
to flow from the open distal end 711 to the openings 234
of the projection 232 and through the filter 500 to a cath-
eter 1000, as shown in Figure 20.
[0064] Although the invention herein has been de-
scribed with reference to particular embodiments, it is to
be understood that these embodiments are merely illus-
trative of the principles and applications of the present
invention. It will be apparent to those skilled in the art that
various modifications and variations can be made to the
method and apparatus of the present invention without
departing from the scope of the invention. Thus, it is in-
tended that the present invention include modifications
and variations that are within the scope of the appended
claims and their equivalents.

Claims

1. A drug delivery system (100) comprising:

an actuator assembly (200) including a distal
end (201), a proximal end (209), a hub (210)
including a base (222),
a projection (232) including one or more open-
ings (234) extending the length of the projection
(232), the projection attached at the distal end
(201) of the actuator assembly (200) and ex-
tending along in a proximal direction from the
distal end (201) of the actuator assembly (200),
said hub attached to the distal end (201) of the
actuator assembly (200) and disposed in a co-
axial relationship with the projection (232),
a filter (300,400,500) including an inlet
(314,414,514) and
an outlet (316,416,516), and the inlet
(314,414,514) in fluid communication with the
one or more openings (234) of the projection
(232) of the actuator assembly (200); and

a conduit (600) attached to the outlet
(316,416,516) of the filter (300,400,500) for at-
tachment of the drug delivery system (100) to a
delivery site (1000),

characterized in that,
the inlet (314,414,514) of the filter is integrally mold-
ed to the actuator assembly (200), and said base
(222) of the hub (210) having a plurality of inlets
(224), the plurality of inlets of the base (222) of the
hub (210) being in fluid communication with the
openings (234) of the projection (232), and the filter
comprising a housing (410) including a first plate
(418) and a second plate (420) joined together form-
ing a cavity (412), wherein the housing (410) is in a
perpendicular arrangement with respect to the actu-
ator assembly (200) and the conduit (600), and the
inlet (414) formed on the first plate (418) is located
at a different position from the outlet (416) formed
on the second plate (420), thereby the outlet (416)
being in indirect fluid communication with the inlet
(414) via the cavity (412).

2. The drug delivery system (100) of claim 1, wherein
the cavity (312,412,512) comprises filter material.

3. The drug delivery system (100) of claim 2, wherein
the first plate (318,418) and the second plate
(320,420) welded together.

4. The drug delivery system (100) according to any of
claims 1-3, wherein the housing (310,410,510) is cy-
lindrical.

5. The drug delivery system (100) according to any of
claims 1-4, wherein the hub (210) includes an open
proximal end (220) for receiving an open end of a
container.

6. The drug delivery system (100) according to any of
claims 1-5, wherein the conduit (600) comprises a
luer fitting.

7. The drug delivery system (100) according to any of
claims 1-6, wherein the conduit (600) comprises an
adaptor (900) for securing a non-luer fitting to the
outlet (316,416,516).

8. The drug delivery system (100) according to any of
claims 1-7, wherein the opening (234) of the projec-
tion (232) comprises two intersecting beams extend-
ing from the distal end (201) to the proximal end (209)
of the actuator assembly (200).

9. The drug delivery system (100) according to any of
claims 1-8, further comprising a shield (240) at-
tached to the distal end (201) of the actuator assem-
bly (200) and surrounding the hub (210) in a coaxial
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relationship.

Patentansprüche

1. Medikamentenzuführsystem (100) mit:

einer Betätigungsvorrichtung (200) mit einem
distalen Ende (201), einem proximalen Ende
(209), und einem Ansatz (210), der eine Basis
(222) aufweist,
einem Vorsprung (232) mit einer oder mehreren
Öffnungen (234), die entlang der Länge des Vor-
sprungs (232) verlaufen, wobei der Vorsprung
an dem distalen Ende (201) der Betätigungsvor-
richtung (200) befestigt ist und von dem distalen
Ende (201) der Betätigungsvorrichtung (200) in
einer proximalen Richtung an dieser entlang
verläuft, wobei der Ansatz an dem distalen Ende
(201) der Betätigungsvorrichtung (200) befes-
tigt ist und in koaxialer Beziehung zu dem Vor-
sprung (232) angeordnet ist;
einem Filter (300,400,500) mit einem Einlass
(314,414,514) und einem Auslass
(316,416,516), und wobei der Einlass
(314,414,514) in Fluidverbindung mit der einer
oder den mehreren Öffnungen (234) des Vor-
sprungs (232) der Betätigungsvorrichtung (200)
steht; und
einer an dem Auslass (316,416,516) des Filters
(300,400,500) befestigten Leitung (600) zur An-
bringung des Medikamentenzuführsystems
(100) an einer Zuführstelle (1000),

dadurch gekennzeichnet, dass
der Einlass (314,414,514) des Filters einstückig an
die Betätigungsvorrichtung (200) angeformt ist und
dass die Basis (222) des Ansatzes (210) mehrere
Einlässe (224) aufweist, wobei die mehreren Einläs-
se der Basis (222) des Ansatzes (210) in Fluidver-
bindung mit den Öffnungen (234) des Vorsprungs
(232) stehen und der Filter ein Gehäuse (410) mit
einer ersten Platte (418) und einer zweiten Platte
(420) aufweist, die unter Bildung eines Hohlraums
(412) miteinander verbunden sind, wobei das Ge-
häuse (410) in rechtwinkliger Anordnung relativ zu
der Betätigungsvorrichtung (200) und der Leitung
(600) steht, und wobei der Einlass (414), der an der
ersten Platte (418) ausgebildet ist, an einer anderen
Position angeordnet ist als der Auslass (416), der an
der zweiten Platte (420) ausgebildet ist, wodurch der
Auslass (416) über den Hohlraum (412) in indirekter
Fluidverbindung mit dem Einlass (414) steht.

2. Medikamentenzuführsystem (100) nach Anspruch
1, bei dem der Hohlraum (312,412,512) ein Filter-
material aufweist.

3. Medikamentenzuführsystem (100) nach Anspruch
2, bei dem die erste Platte (318,418) und die zweite
Platte (320,420) miteinander verschweißt sind.

4. Medikamentenzuführsystem (100) nach einem der
Ansprüche 1-3, bei dem das Gehäuse (310,410,510)
zylindrisch ist.

5. Medikamentenzuführsystem (100) nach einem der
Ansprüche 1-4, bei dem der Ansatz (210) ein offenes
proximales Ende (220) zur Aufnahme eines offenen
Endes eines Behälters aufweist.

6. Medikamentenzuführsystem (100) nach einem der
Ansprüche 1-5, bei dem die Leitung (600) einen Lu-
er-Anschluss aufweist.

7. Medikamentenzuführsystem (100) nach einem der
Ansprüche 1-6, bei dem die Leitung (600) einen Ad-
apter (900) zum Sichern eines Nicht-Luer-Anschlus-
ses an dem Auslass (316,416,516) aufweist.

8. Medikamentenzuführsystem (100) nach einem der
Ansprüche 1-7, bei dem die Öffnung (234) des Vor-
sprungs (232) zwei einander schneidende Streben
aufweist, die sich von dem distalen Ende (201) zu
dem proximalen Ende (209) der Betätigungsvorrich-
tung (200) erstrecken.

9. Medikamentenzuführsystem (100) nach einem der
Ansprüche 1-8, ferner mit einem Schutzteil (240),
das an dem distalen Ende (201) der Betätigungsvor-
richtung (200) befestigt ist und den Ansatz (210) in
koaxialer Beziehung umgibt.

Revendications

1. Système d’administration de médicament (100)
comprenant :

un ensemble actionneur (200) comportant une
extrémité distale (201), une extrémité proximale
(209), un embout (210) comportant une base
(222),
une projection (232) comportant une ou plu-
sieurs ouverture(s) (234) s’étendant sur la lon-
gueur de la projection (232), la projection étant
fixée au niveau de l’extrémité distale (201) de
l’ensemble actionneur (200) et s’étendant dans
une direction proximale à partir de l’extrémité
distale (201) de l’ensemble actionneur (200),
ledit embout étant fixé à l’extrémité distale (201)
de l’ensemble actionneur (200) et disposé dans
une relation coaxiale avec la projection (232) ;
un filtre (300, 400, 500) comportant une entrée
(314, 414, 514) et une sortie (316, 416, 516),
et l’entrée (314, 414, 514) étant en communica-
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tion fluidique avec la ou les plusieurs ouvertu-
re(s) (234) de la projection (232) de l’ensemble
actionneur (200) ; et
un conduit (600) fixé à la sortie (316, 416, 516)
du filtre (300, 400, 500) pour une fixation du sys-
tème d’administration de médicament (100) à
un site d’administration (1000),

caractérisé en ce que,
l’entrée (314, 414, 514) du filtre est moulée d’un seul
tenant à l’ensemble actionneur (200), et ladite base
(222) de l’embout (210) ayant une pluralité d’entrées
(224),
la pluralité d’entrées de la base (222) de l’embout
(210) étant en communication fluidique avec les
ouvertures (234) de la projection (232), et le filtre
comprenant un boîtier (410) comportant une premiè-
re plaque (418) et une deuxième plaque (420) jointes
ensemble pour former une cavité (412), où le boîtier
(410) est dans un agencement perpendiculaire par
rapport à l’ensemble actionneur (200) et au conduit
(600), et l’entrée (414) formée sur la première plaque
(418) est située à une position différente de la sortie
(416) formée sur la deuxième plaque (420), ainsi la
sortie (416) étant en communication fluidique indi-
recte avec l’entrée (414) par l’intermédiaire de la ca-
vité (412).

2. Système d’administration de médicament (100) de
la revendication 1, dans lequel la cavité (312, 412,
512) comprend un matériau filtrant.

3. Système d’administration de médicament (100) de
la revendication 2, dans lequel la première plaque
(318, 418) et la deuxième plaque (320, 420) sont
soudées ensemble.

4. Système d’administration de médicament (100) se-
lon l’une des revendications 1 à 3, dans lequel le
boîtier (310, 410, 510) est cylindrique.

5. Système d’administration de médicament (100) se-
lon l’une des revendications 1 à 4, dans lequel l’em-
bout (210) comporte une extrémité proximale ouver-
te (220) pour recevoir une extrémité ouverte d’un
récipient.

6. Système d’administration de médicament (100) se-
lon l’une des revendications 1 à 5, dans lequel le
conduit (600) comprend un raccord luer.

7. Système d’administration de médicament (100) se-
lon l’une des revendications 1 à 6, dans lequel le
conduit (600) comprend un adaptateur (900) pour
attacher un raccord non luer à la sortie (316, 416,
516).

8. Système d’administration de médicament (100) se-

lon l’une des revendications 1 à 7, dans lequel
l’ouverture (234) de la projection (232) comprend
deux montants croisés s’étendant de l’extrémité dis-
tale (201) à l’extrémité proximale (209) de l’ensem-
ble actionneur (200).

9. Système d’administration de médicament (100) se-
lon l’une des revendications 1 à 8, comprenant en
outre un blindage (240) fixé à l’extrémité distale (201)
de l’ensemble actionneur (200) et entourant l’em-
bout (210) dans une relation coaxiale.
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