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MEDICAMENT INFUSION SYSTEMS AND FITTING THEREFOR

Field of the Invention
[001] The presentinvention relates to medicamentinfusion systems and more particularly
to an ambulatory infusion system that has specially designed connectors that prevent the
inadvertent connection of the system to the wrong medicament for infusion to a patient.
The present invention further relates to a fitting usable with the inventive medicament
infusion systems that has a connector with features that enable it to be matable only to a
counterpart complementary connector and a finger grip configuration that enables a user

to readily grasp it.

Background of the Invention
[002] Medicament infusion systems are known. Some of these systems include the use
of medical infusion pumps that are portable or ambulatory so as to allow a patient to
maintain his daily activities while at the same time continue to receive the intravenous
infusion being administered by a medical infusion pump. Such medical infusion pumps
include those sold by the assignee of the instant invention under the trade names CADD™
Prizm, CADD™ Legacy, and CADD™ Solis. Those pumps each require that there be a
number of conduits connected to each other so that the medicament stored in a fluid store
such as a cassette may be fed through various routes of delivery to the patient including

for example intravenously or neuraxially.

[003] Given that there are different types of medications each directed to a given ailment
or procedure, and further that the connectors of the various conduits are manufactured
to have a standard or conventional configuration, the possibility exists that the wrong
medicament may be provided to the patient due to mistaken connection of the wrong
conduits. For example, if the medicament to be used for chemotherapy were to be infused

to a patient as an epidural medication, grave harm may be caused to the patient.
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[004] There is therefore a need for a medicament infusion system where the different
conduits, tubings and/or catheters of the system cannot be mistakenly connected so that
infusion of the wrong medicament to the patient is prevented.

Summary of the Present Invention
[005] The drug delivery system of the instant invention is a specialty connection system
designed to minimize the risk of medication administration errors and is designed to
replace the standard or conventional connectors such as luer connectors that are currently
being utilized with their respective conduits to convey, among other medicament products,
epidural and spinal anesthesia medicaments. The connectors for the various conduits of
the drug delivery system of the instant invention are designed such that they are
incompatible with the standard or conventional connectors such as luer connectors that are
manufactured in accordance with the ISO (International Standard Organization) Standards
594-1 and 594-2, but are compatible only with specially designed counterpart
complementary connectors. Thus, a female/male connector of the drug delivery system
of the instant invention is compatible with and matable only to a counterpart
complementary male/female connector, while incompatible with the conventional or

standard connectors that are made under the aforementioned ISO standards.

[006] A first embodiment of the instant invention drug delivery system includes a first
tubing that has an insert that may be in the shape of a hollow spike used to pierce a fluid
store such as a plastics medicament storage bag that stores the appropriate medicament
for the patient. The first tubing has at its outlet a first connector of a given configuration
that prevents the connector from being mated with a counterpart connector of a
conventional configuration. The outlet connector of the tubing may be either a male or
female connector, but for the exemplar first embodiment being discussed is a male

connector of the given configuration. A tube retainer or connection device to which a
second tubing is retained has an inlet connector that has a configuration complementary

to the given configuration of the outlet connector of the first tubing, so that the inlet
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connector of the tube retainer device is only connectable to the outlet connector of the first
tubing and not to a counterpart connector that has a conventional configuration. Once the
outlet connector of the first tubing and the inlet connector of the tube device are matedly
coupled to each other, a fluid communication path is established between the first tubing
and the second tubing so that fluid or medicament from the fluid store may be conveyed

to the second tubing.

[007] The second tubing may be a catheter having one end non-occludedly retained by
the tube retainer device and its other end inserted to the patient for neuraxially infusing the
medicament to the patient. To prevent back flow of the medicament or infusate from the
second tubing to the first tubing, a one-way flow valve is bonded to or integrated to the
outlet connector of the first tubing to ensure that the medicament only flows uni-

directionally from the fluid store to the patient.

[008] The drug delivery system further includes a mounting or support press plate onto
which a portion of the first or second tubing, preferably the first tubing, may be positioned
or mounted thereon. The mounting plate may be coupled to a computerized ambulatory
infusion pump, so that the expulsor and valves associated with the infusion pump would
act or selectively press on that portion of the tubing to selectively occlude and open the
tubing to thereby regulate the flow and the amount of the medicament from the fluid store

to be infused to the patient.

[009] Ina second embodiment of the instant invention, the fluid store may be considered
to be a part of a cassette attached to the mounting plate that couples to the computerized
infusion pump. The cassette houses a bag made from medical plastics into which the
medicament is stored. Afirst tubing has an inlet that extends from the bag and is therefore
in fluid communication with the medicament storage bag. A portion of the first tubing
extending from the bag outside of the cassette is positioned onto the mounting plate, which
may be coupled to a computerized infusion pump so that, as was the case in the first

embodiment, the flow and the amount of medicament output from the storage cassette
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may be regulated. The second embodiment may also have a tube retainer device as
described above in the first embodiment. But for this embodiment, the output connector
of the first tubing from the fluid storage cassette and the inlet connector of the tube retainer
device are of the same type, i.e., a female connector of a given configuration that prevents

it from being connected to a counterpart male connector of a conventional configuration.

[0010] For the second embodiment there is an extension tubing that has a first end and
a second end fitted with a third connector and a fourth connector, respectively. Each of
the third and fourth connectors has a configuration that is complementary to the given
configuration of the first tubing and the tube retainer connectors, so that the third and
fourth connectors are counterpart connectors to the output connector of the first tubing and
the inlet connector of the tube retainer device. When interposedly connected to the first
tubing and the tube retainer device, the extension tubing provides a conduit between the
first tubing and the tube retainer device to establish a through path where fluid flows from
the fluid store bag to the patient. The fluid stored in the fluid store bag may be for example

epidural medicament.

[0011] The presentinvention is therefore directed to a drug delivery system that comprises
a fluid store for storing a medicament, a first tubing having an inlet in fluid communication
with the fluid store so that the medicament flows from the fluid store through the first
tubing. The first tubing has an outlet first connector of a given configuration that prevents
the outlet first connector from mating with a counterpart connector having a conventional
configuration. The drug delivery system further includes a tube retainer device that has a
second tubing coupled thereto for interfacing with a patient that includes an inlet second
connector having a configuration complementary to the given configuration of the outlet
first connector of the first tubing, so that the inlet second connector is connectable only to
the outlet first connector and not to a counterpart connector having a conventional
configuration. A one-way flow valve may be integrated to the outlet first connector to
prevent back flow of the medicament from the second tubing to the first tubing, when the
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outlet first connector and the inlet second connector of complementary given configurations

are connected to a each other.

[0012] A second embodiment of the drug delivery system of the instant invention
comprises a fluid store for storing a medicament, a first tubing that has an inlet connected
to the fluid store and an outlet first connector of a given configuration that prevents the
outlet first connector from connecting with a counterpart connector of a conventional
configuration, a tube retainer device that has a second tubing and an inlet second
connector that has the same given configuration as the outlet first connector of the first
tubing so that the inlet second connector is also not connectable to a counterpart
connector of a conventional configuration, and an extension tubing having a first end fitted
with a third connector and a second end fitted with a fourth connector each having a
configuration that is complementary to the given configuration of the first and second
connectors so that the third connector is connectable to the first connector and the fourth
connectoris connectable to the second connector to establish a fluid through path between

the fluid store and the second tubing.

[0013] The present invention is also directed to a drug delivery system that has a fluid
store that stores a medicament, a first tubing having an inlet in fluid communication
connection with the fluid store and an outlet female connector of a given configuration that
prevents it from mating with a counterpart male connector of a conventional configuration,
a tube retainer device having a catheter and an inlet female connector that has the same
configuration as the outlet female connector of the first tubing, and an extension tubing
having a first end male connector and a second end male connector each having a
configuration complementary to the given configuration of the outlet female connector of
the first tubing and the inlet female connector of the tube retainer device, so that the first
and second end male connectors can be respectively connected to the outlet female
connector of the first tubing and the inlet female connector of the tube retainer device to
establish a fluid path from the fluid store to the catheter.
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[0014] The present invention is further directed to a drug delivery system that has a fluid
store that stores a medicament, a first tubing having an inlet in fluid communication with
the fluid store and an outlet male connector of a given configuration that prevents it from
mating with a female connector of a conventional configuration, and a tube retainer device
that has a second tubing and an inlet female connector having a complementary
configuration to the given configuration of the outlet male connector of the first tubing so
that the inlet female connector is connectable only to the outlet male connector of the first
tubing to thereby establish a through path for the medicament to flow from the fluid store
to the patient through the first and second tubings when the outlet male connector and the
inlet female connector are connected to each other, and a mount whereonto a portion of
the first tubing is positioned, so that a flow control mechanism of a computerized control
pump coupled to the mount can interact with the first tubing to selective occlude and open
the first tubing to regulate the flow and the amount of medicament to be dispensed to the
patient.

[0015] The present invention is furthermore directed to a fitting for establishing a fluid
through path between a first connector of a conventional configuration and a second
connector of a given configuration not matable with the first connector. The fitting has a
body having a first end connector with a counterpart conventional configuration that is
matable to the first connector and a second end connector with a counterpart given
configuration that is matable to the second connector. The body further has a through
passage so that a fluid through path is established between the first and second
connectors when the first end connector of the fitting is matingly coupled to the first
connector and the second end connector of the fitting is matingly coupled to the second
connector. With the fitting of the instant invention, medicament may be transferred from
an |V bottle with a conventional set having a conventional luer connector or a syringe with
a conventional luer connector to the cassette or other fluid store of the medicament

infusion system of the instant invention.
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[0016] An alternative fitting of the instant invention includes a substantially cylindrical
body having a proximal end and a distal end. A through passage is established between
the two ends so that fluid may traverse through the fitting. There are two wings integrally
extending from the outer circumferential wall of the body. The respective front ends of the
wings are joined to a substantially circumferential partition wall that extends away from the
outer circumferential surface of the body at a location along the body so that a shielded
grasping configuration is provided for the fingers of a user, when the user grasps the fitting
with his fingers. At the proximal end of the fitting fore of the partition wall there is a
connector of a special non-conventional configuration that enables the connector to only
mate with a counterpart connector having a non-conventional complementary
configuration. The special configuration at the connector may include two protuberances,
or tabs, formed at an angle offset from the longitudinal axis of the fitting. The connector
may also have a tapered opening that prevents it from mating with a conventional
counterpart connector. The distal end of the fitting may have fixedly attached thereto a
tubing whose other end may be fitted with a conventional connector for connection to a

fluid store so that fluid may be conveyed between the fluid store and the fitting.

Brief Description of the Figures
[0017] The instant invention will best be understood with reference to the following

drawings, wherein:

[0018] Fig. 1 is an overall view of a first embodiment of the drug delivery system of the

instant invention;

[0019] Fig. 2a shows a computerized ambulatory drug delivery (CADD) infusion pump and

the fluid store cassette that couples to the pump;

[0020] Fig. 2b is an exploded view of the cassette, the mounting or press plate of the
cassette and the tubing in fluid communication with the plastic storage bag inside the

cassette that has a portion thereof mounted onto the press plate;
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[0021] Fig. 3 is an illustration of an exemplar extension tubing set;

[0022] Fig. 4a is a top view of the female connector of the instant invention that has a

given configuration;

[0023] Fig. 4b is a side view of the female connector of Fig. 4a;

[0024] Fig. 4c is a cross-sectional view of the female connector of Fig. 4a;

[0025] Fig. 5 is a perspective view of the female connector of the instant invention;

[0026] Fig. 6 is a cap for covering the female connector of the instant invention;

[0027] Fig. 7a is a side view of a male connector of the instant invention;

[0028] Fig. 7b is a cross-sectional view of the male connector of the instant invention as
shown at section A- -A of the Fig. 7a view;

[0029] Fig. 7c is an end view of the male connector of the instant invention;

[0030] Fig. 7d is an enlarged view of the circled portion of the male connector per shown
in Fig. 7b;

[0031] Fig. 8 is a perspective view of the male connector of the instant invention;

[0032] Fig. 9 is a cap for covering the outlet of the male connector of Fig. 8;

[0033] Fig. 10a is a male connector of the instant invention having integrated thereto a

one-way flow valve;
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[0034] Fig. 10b shows the one-way flow valve being separated from the male connector

of the instant invention;

[0035] Fig. 11ais a plan view that shows the inner surfaces of the clam shell tube retainer
device that may be a part of the drug delivery system of the instant invention;

[0036] Fig. 11b is a plan view of the outer shells of the clam shell structure of the retainer

device of Fig. 11a;

[0037] Fig. 12 is an overall view of a second embodiment of the instant invention that

relates to a standard administration set;

[0038] Fig. 13 is an illustration of the second embodiment of the instant invention that is

similar to that show in Fig. 12 but relates to a high volume administration set;

[0039] Fig. 14 shows a syringe with a specially configured connector thatis matable to the
specially configured counterpart connector for the tubing that extends to the fluid storage

cassette of the instant invention system;

[0040] Fig. 15 shows an inventive fitting that is adaptable to act as a bridge to establish
a fluid path between a connector of a conventional configuration and a counterpart

connector of a given configuration that are not directly matable to each other;

[0041] Fig. 16 shows the fitting of Fig. 15 being used to connect a conventional syringe to
the fluid storage cassette of the instant invention system;

[0042] Fig. 17 shows the fitting of Fig. 15 being used to connect an IV bottle to the fluid
storage cassette of the instant invention system;
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[0043] Fig. 18a is a side view of an alternate connector fitting of the instant invention;

[0044] Fig. 18b is a top view of the Fig. 18a fitting:

[0045] Fig. 18c is a cross-sectional view along line A-A of the fitting shown in Fig. 18b;
and

[0046] Fig. 19 is a perspective view of the alternate fitting of the instant invention shown
having attached to its other end a tubing.

Detailed Description of the Invention

[0047] An overview of the computerized ambulatory drug delivery (CADD) system of the
instant invention is illustrated in Fig. 1. As shown, the drug delivery system 1 of the instant
invention includes a fluid line or tubing 2 connected to a fluid store represented by
medicament storage cassette 3, more concisely the fluid reservoir or plastics fluid storage
bag 3¢ housed inside the cassette 3. Tubing 2 may be an extension of and is in a fluid
communicative manner with bag 3¢ so that the fluid medicament stored in the cassette can
flow from the cassette to the tubing 2. System 1 further includes a catheter 6 that
interfaces with or is to be inserted to a patient during a procedure such as for example an
epidural whereby the catheter 6 is inserted to the spinal area of the patient with an epidural
needle, which is subsequently removed. Catheter 6 is shown to be connected to a tube
retainer device 8 that, when in its closed position per shown in Fig. 1, non-occludedly
retains catheter 6 by grasping a portion thereof.

[0048] Additional views of the retainer device 8 can be gleaned from Figs. 11a and 11b,
which show the retainer device 8 to be a clamshell like structure having two clamshell
members 8a and 8b integrally connected by a living hinge 8c, so that clamshell members
8a and 8b are closeable upon each other. A locking finger structure 8d at member 8a

interacts with a coacting locking mechanism 8d' to maintain members 8a and 8b together
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when members 8a and 8b are pivoted along living hinge 8c to close upon each other. A
tube guide 8e made of elastic rubber or plastics material extends along the inside surface
of member 8b to be in communication with an inlet connector 8f and an outlet 8g. The
configuration of inlet connector 8f is of a given dimension so that it is only matable with a
counterpart outlet connector having the complement configuration of the given dimension,
and therefore not matable with a counterpart connector of a conventional configuration, as

will be discussed infra.

[0049] A catheter such as catheter 6 shown in Fig. 1 has its non-patient end insertable into
tube retainer device 8 via outlet 8g so as to extend through tube guide 8e and be in fluid
communication with the inlet of the inlet connector 8f of the tube retainer device 8. With
the non-patient end portion of the catheter being enveloped by tube guide 8e, the catheter
is fixedly but non-occludedly retained by the tube retainer device 8 when the device is in
its closed position per shown in Fig. 1. A more detailed discussion of the tube retainer
device per shown in Figs. 11a and 11b is given in co-pending application No. 12/659,020
filed on February 23, 2010 and assigned to the assignee of the instant application. The

disclosure of the '020 application is incorporated by reference herein.

[0050] Return to Fig. 1. The drug delivery system 1 of the instant invention may further
include a filter 14 that has a male connector 12 connected to a counterpart female
connector 10 of the tube retainer device 8. At the inlet of filter 14 there is a female
connector 16 that may be matingly coupled to a male connector 24 of an extension tubing
set 18 that includes an extension tubing 20. Another male connector 22 at the other end
of the tubing 20 is matingly connected to a female connector 4 of tubing 2 that extends
from cassette 3. Further shown in the overall view of the first embodiment of the instant
invention of Fig. 1 are a cap 4a for covering connector 4, and a cap 22a for covering
connector 22. There is moreover a shroud cap 24a that covers the male connector 24 of
tubing 20. The connectors of the drug delivery system of the instant invention may also
be referred to as CORRECTINJECT® (Cl) connectors.
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[0051] Fig. 2ais an illustration of an exemplar computerized ambulatory infusion pump 30
that is representative of the CADD-Solis Ambulatory Infusion Pump being marketed by the
assignee of the instant invention. Cassette 3, as shown in Fig. 2a and the exploded view
of Fig. 2b, has a mount, or more accurately a mounting or support press plate 3a
whereonto a portion of tubing 2, designed 2a, is mounted or positioned onto. A clip 3b is
used to maintain a spring action member (not shown) that acts on tube portion 2a to
prevent the tube from being crimped when cassette 3 is not coupled to pump 30. The
operation of an exemplar drive mechanism, which includes an expulsor and valves, of
pump 30 for acting on tube portion 2a to selectively occlude and open tubing 2 to
respectively prevent and enable the flow of fluid therethrough, as well as the operation of
the pump itself, may be gleaned from US Patent No. 5,695,473, assigned to the assignee
of the instant application. The disclosure of the '473 patent is incorporated by reference

herein.

[0052] As further shown in Fig. 2b, cassette 3 is made up of two half housing 3h1 and 3h2
that hold an elastic storage bag 3¢ made of medical plastics that is connected to tubing 2
by means of tubing portion 2a. Tubing 2 may also be an integral extension of fluid store
bag 3c so that tubing 2 and the fluid store bag 3c are in fluid communication with each
other. Tubing portion 2a, as discussed above, is mounted to or positioned onto press or
mounting plate 3a. Tubing portion 2a is shown to be detached from tubing 2 in Fig. 2b for
the sake of clarity, but in fact tubing 2 and tubing portion 2a are one continuous tubing.

The longitudinal axis along plate 3a whereon portion 2a is positioned is designated 2c.

Plate 3a has an opening through which portion 2a passes from its underside. When
assembled as shown in Fig. 2a, cassette 3 is coupled to pump 30 by means of mounting
plate 3a. A driving mechanism comprising an expulsor and a plurality of valves (not shown
in Fig. 2a but described in the afore-noted '473 patent) extending from the bottom of pump
30 come into contact with and selectively press different sections of tubing portion 2a to
selectively occlude and open the tubing 2 to thereby control the flow and the amount of
flow for the medicament stored in fluid store bag 3c to flow through tubing 2, so that the
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medicament can be selectively and controllably conveyed through tubing 2 in the direction

of arrow 5.

[0053] Also shown in Fig. 2b is a crimping clip 2b that is slidable along tubing 2, and may
be manipulated by the user to crimp tubing 2 to prevent fluid from passing therethrough.
A connector 4 of a given configuration bondedly connected to the distal end of tubing 2,

and the cap 4a for covering the connector 4, are also shown in Fig. 2b.

[0054] Fig. 3 shows an exemplar extension tubing set 18 that is similar to the extension
set 18 shown in Fig. 1. The extension set 18 shown in Fig. 3 is slightly different from that
shown in Fig. 1 insofar as it includes a filter 18a that is integrated to tubing 20 for filtering
any unwanted particulates that may flow along tubing 20. Also shown is a holder 20a that
allows the tubing 20 to be coiled for both ease of storage and transport. Further shown as
a non-essential portion of extension set 18 is a clip 20b which may be used to crimp or
occlude tubing 20 to prevent passage of fluid therealong. At each end of tubing 20 there
is bondedly fitted a connector, which for the exemplar tubing 20 is a male connector that
has a configuration complementary to the configuration of the female connector 4 of tubing
2 and the female connector 16 of filter 14 shown in Fig. 1. To conform with the designation
of the extension set shown in Fig. 1, the male connectors of the Fig. 3 extension set are
labeled 22 and 24. Male connectors 22 and 24 are covered by corresponding shroud caps
22a and 24a.

[0055] As discussed above, for the drug delivery system 1 of the instant invention shown
in Fig. 1, the output of tubing 2 is fitted with a female connector 4 while the tube retainer
device 8 to which catheter 6 is attached has a female connector 10 at its end away from
the patient. A detailed description of the tube retainer holder 18 may be gleaned from the
above-noted co-pending US Application No. 12/659,020 which disclosure is incorporated

by reference to the disclosure of this application.
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[0056] The female connector 10 of the tube retainer device 8 has a given or particular
dimension(s), feature(s) and/or configuration that allows it to be connected to a counterpart
connector such as male connector 12 that has a complementary dimension(s), feature(s)
and/or configuration to connector 10. Connector 12 may be an integral extension of or
bondedly fitted to the non-catheter end of the filter 14. Thus, male connector 12 and
female connector 10 have complementary features, dimensions and/or configurations that
allow those connectors to matingly coupled, connected or fitted to each other, but not with
standard connectors such as luer connectors that have conventional configurations
manufactured in accordance with ISO (International Standard Organization) Standards
591-1 and 594-2. For ease of discussion, henceforth it should be assumed that the term
“configuration” is inclusive of the dimensions and other features of the being discussed
connectors that either enable or prevent those connectors and their counterparts (male and

female) from matingly connect or couple to each other.

[0057] Filter 14 has at its other end a female connector 16 that has the same configuration
as female connector 10 so that it too is connectable only to a counterpart male connector
that has a configuration that is complementary to the given or special configuration of the

female connector 16.

[0058] A fluid communication path is established between female connector 4 of tubing
2 and female connector 16 of filter 14 when male connectors 22 and 24 of extension tubing
20 matingly couple to female connectors 4 and 16, respectively. When the drug delivery
system shown in Fig. 1 is fully assembled, the medicament from the fluid bag 3c within
cassette 3 may be conveyed from tubing 2 to tubing 20, and from there through filter 14
to catheter 6 and then the patient to whom catheter 6 is inserted. A fluid through path is
thus established to enable the medicament in the fluid store to be infused to the patient.
As the female connectors (4, 16, 10) are only connectable with their counterpart
complementary male connectors (22, 24, 12), the drug delivery system of the instant
invention ensures that there is no mis-connection of the inventive male and female

connectors with conventional connectors.
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[0059] The top, side and cross-sectional views of the exemplar female connector of the
drug delivery system of the instant invention are shown in Figs. 4A, 4B and 4C,
respectively. As all female connectors of the drug delivery system of the instant invention
have the same configuration, discussion of the female connector of the instant invention
is with reference only to the outlet female connector 4 of tubing 2. As shown, connector
4 has a main body 4e, a connector fitting or end 4b and a tubing end 4g. The tubing end
4g of the connector 4 is for connecting, by solvent or ultrasonic bonding, with a tubing, for
example tubing 2 for the connector being discussed. At the connector end 4b of female
connector 4 there are two protuberances, or tabs 4c. Tabs 4c¢, shown to be offset from the
longitudinal axis 4d of the female Cl connector, are used to threadingly mate connector
end 4b to a complementary configured male connector, to be discussed with reference to
Figs. 7A-7D, infra. Two wings 4f extending from body 4e provide the user with a firmer grip

of the connector for easier rotational manipulation thereof during use.

[0060] With further reference to Figs 4A to 4C, an exemplar dimensional feature that
merits mention for the inventive connectors is that the opening 4h of the inventive female
connector 4 (and the corresponding cone insert for the counterpart male connector to be
discussed infra) has been configured with a taper from approximately 4% to 6%, preferably
approximately 5% or 3° (3 degrees), as compared to a taper of 6% or 3.44° for the
conventional luer female connectors manufactured under the afore-noted ISO standards.
As a result, a conventional male luer connector produced in accordance with the afore-
noted ISO standards that otherwise mates readily with a conventional female luer
connector could not mate with the inventive female connector, as the configuration of the
conventional male luer connector is not complementary to the configuration of the inventive
female connector. This is due to the opening 4h and the passage tapering therefrom at
connector fitting 4b being configured not to accept the fitting of a conventional male
connector such as a luer connector. There may be other configurations, for example the

orientation of tabs 4c and the width of the mouth of opening 4h, for the inventive female
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connectorin Figs. 4A -4C, that provide additional features that prevent the inventive female

connector to mate with a male connector of a conventional configuration.

[0061] The dimensions of the fittings of the male and female connectors of the instant
invention are also different from the dimensions of the conventional connectors. For
example, the male fitting of a conventional connector such as a luer connector
manufactured in accordance with the afore-noted |ISO standards has a tip that has a cross
section of 3.925 mm at minimum and 4.027 mm at maximum; while the tip of the fitting of
a conventional female luer connector has a cross section of 4.270 mm at minimum and
4.315 mm at maximum. The respective fittings for the male and female connectors of the
instant invention are configured to have dimensions that are different from the dimensions
noted above so that the fittings of the inventive connectors cannot mate with the fittings of
counterpart conventional connectors due to the incompatibility of their fittings. For
example, the tip of the fitting of the inventive female connector may have a cross section
that is smaller than 3.925 mm while the tip of the fitting of the inventive male may have a
cross section that is smaller than 4.270 mm, so that the respective fittings of the
conventional male/female connectors are not fittable to the fittings of the inventive
female/male connectors. A perspective view of the inventive female connector 4 of the
instant invention is shown in Fig. 5. The cap 4a that has a configuration complementary
to connector end 4b for covering connector 4 prior to use (or when not in use) is shown in
Fig. 6.

[0062] The male connector of the drug delivery system of the instant invention is shown
in Figs. 7A-7D. The shown inventive male connector corresponds to male connector 22
shown in Fig. 1. Accordingly, connector 22 will be used for the discussion herein insofar
as all the inventive male connectors of the drug delivery system of the instant invention
have the same configuration that is complementary to that of the inventive female
connector 4 discussed supra, and are therefore matable with the inventive female
connectorillustrated in Figs. 4A-4C. Same as the counterpartinventive female connectors,

the configuration of the inventive male connectors of the inventive drug delivery system
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makes those male connectors not matable with counterpart female connectors of a
conventional configuration manufactured in accordance with the above discussed ISO

standards.

[0063] As illustrated in figs. 7A-7D, male connector 22 may have a connector stem 22b
that extends to a connector fitting or mating portion 22c having a number of ribs 22d that
assist the user in grasping and rotating the connector. As best shown in the frontal view
of Fig. 7C and the cross-sectional view of Fig. 7B, a cone portion 22e extends from the
base 22f of mating portion 22c¢ to establish a through passage 22i from the proximal end
22g to the tip or distal end 22h of the connector. Cone 22e¢ is spatially surrounded by a
circumferential wall 22| that forms the outer circumferential wall of mating portion 22c. Two
channels 22j notched out of wall 22| provide the entrance to the internal thread 22k formed
atthe interior circumferential surface of wall 221. Channels 22j and mating portion 22¢ form
a configuration that is complementary to the protrusions 4c at the connector mating portion
4b of the female connector 4, so that the male connector 22 and the female connector 4
may be threadedly mated to each other by means of their respective mating portions 22c
and 4b.

[0064] with reference to Figs. 7A-7D, the exemplar male connector 22 is shown to have
a cone portion 22e that has a taper from approximately 4% to 6%, preferably 5% or 3°
outwards complement to that of the approximately 5% or 3° inward taper of the counter
exemplar female connector 4 discussed above. Also, the outer circumferential wall of cone
22e has a width that is slightly smaller than the width for the inner circumferential surface
of mating portion 4b of the female connector 4, so that cone 22e can readily fit into the
mating portion 4b of the female connector 4. The respective widths of the circumferential
wall of cone 22e and the inner circumferential surface of mating portion 4b of the female
connector 4 of the instant invention may be dimensioned to be different from (preferably
smaller than but could be greater than) those widths or cross sections of the conventional
connectors noted above so as to act as another feature that prevents the inventive

connectors from being mated to counterpart connectors of conventional configurations.
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Further, the respective pitches for the tabs 4c of the female connector 4 and the internal
threads 22k of the mating portion 22¢ of the male connector 22 are designed to enable the
male connector 22 and the female connector 4 to fittingly mate with each other but prevent
either one of those connectors to mate with a counterpart connector having a conventional
configuration designed in accordance to the afore-noted ISO standards. A perspective

view of the male connector 22 is shown in Fig. 8.

[0065] A perspective view of the shroud cap 22a that matingly fits to mating portion 22c
to maintain sterility of the connector is shown in Fig. 9. Note that cap 22c also has two
protrusions 22c1 that threadedly mate to the channels 22j of mating portion 22c of the
connector 22. Although not shown in detail, cap 4a for the female connector 4 has a
similar cone and internally threaded configuration as the male connector 22 . Accordingly,
cap 4a may be threadingly mated to female Cl connector 4 before and possibly after the
latter’s use. A small air hole (not clearly shown in Fig. 1) may be provided at the tip of cone
4a to allow gases such as EtO (Ethylene oxide) to pass through to the cassette to sterilize
the cassette. The cap used after the cassette has been filled, for example by a

pharmacist, is a non-vented cap.

[0066] Fig. 10A shows a male connector 22 of the instant invention having integrated or
bonded thereto a one way flow valve 32, and Fig. 10B is an illustration of the inventive
male connector 22 and the one way valve 32 being separate components. The one way
flow valve 32 is used to prevent a fluid from flowing backwards, or back flow, from the
outlet connector so as to ensure that the medicament only flows unidirectionally from the
medicament store to the patient. There are two types of flow valves that may be used with
the instant invention. An anti-syphon valve (ASV) may be integrated to the male connector
22 to prevent fluid from being sucked out of the male connector (by requiring a certain
height differential), and a back check valve (BCV) may be integrated to the male connector
22 to prevent fluid from being sucked in though the male connector. Either way, but
depending also on other parameters such as the difference in height between the fluid

store and the connector which are not essential to the understanding of the instant
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invention, the use of one of those valves prevents the back flow of the fluid medicament
back to the tubing. Fig. 10a shows an anti-syphon valve (ASV) integrally bonded or glued
to a male connector 22, while Fig. 10b shows a back check valve (BCV) being separated
from the male connector 22 prior to bonding. Both of the ASV and BCV valves are made
by the Borla company of Italy.

[0067] Figs. 11A-11B are the inside layout view and outside clam shell members view,
respectively, of the clam shell tube retainer device 8 that retains the catheter 6 for insertion
to the patient, per discussion above.

[0068] The various components of the first embodiment of the instant invention having
now been described, with reference to Fig. 1, it can be seen that by coupling the
appropriate pairs of inventive male/female connectors, a fluid through path is established
from the fluid store bag 3c housed in cassette 3 through tubing 2, extension tubing 20, filter
14, tube retainer device 8 and finally to catheter 6 so that the medicament stored in bag
3c may be conveyed to the patient. Given that the flow of the medicament is controlled by
the computerized ambulatory infusion pump, the flow and the amount of the flow of the
medicament to the patient are regulated. Moreover, given that the male and female
connectors of the instant invention can only be connected to each other as they are
complementary configured, inadvertent coupling of those connectors to conventional

connectors such as luer connectors that have a configuration that is not complementary
to the given configuration of the inventive connectors are prevented, thereby averting

potentially disastrous mishaps of potentially connecting a patient to the wrong medicament.

[0069] A second embodiment of the instant invention, as shown in Figs. 12 and 13, relates
to administration sets that are used to convey medicaments from a fluid store to the
patient. Elements or components that are the same as the first embodiment are
designated the same in Figs. 12 and 13. For the embodiment shown in Fig. 12, instead
of a cassette that contains a fluid storage bag, tubing 2 has fitted to its inlet 2a a hollow

spike 34 having a spike portion 34a that is used to pierce a conventional fluid store
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medicament bag (not shown), that may be adhesively attached to the patient or hung from
a pole. Tubing 2 has a portion thereof positioned onto a mounting or press plate 3a that
is couplable to a computerized ambulatory infusion pump such as that discussed above
with respect to Fig. 2a, so that the flow and amount of the medicament through tubing 2
may be regulated. Tubing 2 may have a filter 14a bondedly integrated thereto for filtering
out particulates that may be in the medicament. A clip 2b may be attached to tubing 2 to
enable the user to crimp the tubing when needed. There is no extension tubing in the
second embodiment, as the outlet of the tubing 2 has bondingly fitted thereto a male
connector 36 having the same exemplar configuration as shown, for example in Figs. 7a-
7d. A one-way flow valve 32 is integrated to male connector 36 to prevent back flow of the
medicament. Given that there is no extension tubing, male connector 36 is directly
connected to the female connector 10 of tube retainer device 8, which securely but non-
occludedly retains the catheter 6 which proximal end is inserted through the rubber tubing
8e (Fig. 11a) and which distal end is used to interface with a patient as described above.
A cap 34b covers the sharp portion 34a of spike 34. Another cap 36a covers the mating
portion of male connector 36. The filter 14 that interposes between retainer device 8 and
male connector 36 in the Fig. 1 embodiment has been removed from the Fig. 12
embodiment, insofar as filter 14a is incorporated to tubing 2. The medicament conveying
system of fig. 12 may be referred to as a standard administration set that is adapted to
convey a standard amount of medicament to the patient from the fluid store.

[0070] Fig. 13 shows a high volume administration set that functions the same as the
administration set of Fig. 12 but for the amount fo fluid flow that may be conveyed thereby.
As its name implies, the high volume administration set of Fig. 13 is capable of conveying
a higher volume of fluid medicament than the Fig. 12 administration set. Portion 2a of
tubing 2 of the Fig. 13 administration set is mounted onto press plate 3a prior to press plate
3a being coupled to the infusion pump. The operation and the various components
associated with plate 3a are the same as was discussed with respect to the Fig. 1

embodiment.
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[0071] Fig. 14 shows a syringe 38 having an outlet connector 40 that is specially designed
to have a configuration that is complementary to that of the Cl connector 4 of the fluid
storage cassette 3 of the drug delivery system of the instant invention. As discussed
above, connector 4, which is bondedly connected to tubing 2, which in turn extends from
the fluid storage or IV bag inside cassette 3, is a female connector that has a given
configuration that prevents it from mating to a conventional male luer connector. For the
Fig. 14 embodiment, syringe 38 is designed to have a male connector 40 that has a
configuration complementary to that of connector 4, per illustrated in Figs. 7a-7b, so that
female connector 4 of the fluid storage cassette can be directly coupled to the male
connector 40 of syringe 38. As a result, in the instance where bag 3c of the cassette 3
needs to be filled, the medicament in syringe 38 may be fed through the matingly coupled
connectors 40 and 4 through tubing 2 into the fluid storage bag 3c inside cassette 3. The
thus filled cassette may then be used with the ambulatory pump 30 of Fig. 2a to selectively
provide the medicament to the patient, per discussed above.

[0072] Fig. 15 shows a filling adapter fitting or bridging connector 42 that is used to
establish a connection between a connector that has a conventional configuration and a
connector of the instant invention that has a given configuration. Fitting 42 may be a one-
piece integral molded fitting, or may have the male connector with the given configuration
bondedly attached to the female connector having the conventional configuration, or visa-
versa. In detail, fitting 42 has a main body 42a having at its one end a female connector
42b, for example a conventional female luer connector, and at its other end a male
connector 42c, for example a male connector of a particular given configuration that
enables it to be matingly coupled to a complementary female connector of the same given
configuration such as connector 4 shown in Fig. 1 but is not matable to a conventional
female connector. For ease of discussion, connector 42b may be referred to as a first end
connector and connector 42c may be referred to as a second end connector of fitting 42.
The conventional female connector 42b may be matingly coupled to a counterpart male
connector having a conventional configuration such as a male luer connector. Fins or

wings 42d1 and 42d2 are provided at body 42a of fitting 42 to enable a user to more firmly
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grasp fitting 42, when coupling the fitting to counterpart connectors. A through passage
extends longitudinally along the length of fitting 42 so that a fluid path may be established
through fitting 42, when connectors 42b and 42c¢ are matingly coupled to their respective

counterpart connectors.

[0073] It should be noted that in place of the fitting of Fig. 15, the male connector 42¢ (ClI
connector) of the particular configuration and the luer female connector 42b of the
conventional configuration may be bonded to a tubing such as 20 shown in Fig. 1 to effect
a bridging extension set, for use in those instances where an extension tubing for
establishing a connection between complementary conventional luer and Cl connectors

is needed.

[0074] For the fitting shown in Fig. 15, the male C| connector has the same configuration
as the male connector shown in Figs. 7a and 7d, while connector 42b is a conventional
female luer connector. Of course, the inventive fitting may in fact have a female connector
that has the given configuration, i.e., a female Cl| connector, while its male connection may
have a conventional configuration, i.e., a male luer connector. But for the embodiment
shown in Fig. 15 and to be discussed for the remainder of the specification, fitting 42 is
assumed to have a conventional female luer connector and a male connector of a given

configuration that is not matable to a conventional female luer connector.

[0075] To provide the notice to the clinician that fitting 42 is a special connector for
coupling connectors of different configurations for particular types of procedures, fitting 42
may be molded to have a particular color, for example orange, so that the clinician would
know at a glance that the fitting is to be used as a bridging connector for connectors to be
used with particular types of procedures, for example neuraxial anesthesia procedures
(which may include spinal, epidural and caudal blocks), that require that connectors of a
given configuration be used so that there is no mistake in connecting the tubing(s) required
for the procedures with tubings that have conventional luer type connectors or connectors

that have configurations different from the given configuration. The connectors of the given
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configuration (Cl connectors) in turn may be molded or extruded to include a colorant such
as for example yellow to signify that those connectors are for use with particular
procedures, for example the neuraxial anesthesia procedures, and therefore have
specially designed receptacle connector ends that prevent those connectors from being

matingly coupled to counterpart conventional luer connectors.

[0076] Fig. 16 shows the inventive fitting 42 being used as a bridge connector to connect
a conventional syringe 44 having a conventional male luer connector 44a to the inventive
connector 4 of the drug delivery system of the instant invention. As the fluid store
represented by cassette 3 and connector 4 are the same as those components shown in
Fig. 14, no further discussion is deemed to be necessary herein. The thing to note in Fig.
16 is the showing that the conventional female luer connector 42b of fitting 42 may be
matingly coupled to the conventional male luer connector 44a of syringe 44, while the
inventive Cl male connector 42¢ of fitting 42 may be matingly coupled to the counterpart
Cl female connector 4 of the fluid storage cassette 3. Once the end connectors 42b and
42c of fitting 42 are matingly coupled to the respective connectors 44a of syringe 44 and
connector 4 of cassette 3, a fluid path is established between syringe 44 and cassette 3,
so that fluid may be conveyed between syringe 44 and cassette 3. For the embodiment
shown, cassette 3 may be filled with the medicament in syringe 44, once a fluid path is
established between syringe 44 and cassette 3 by fitting 42. Fitting 42 may therefore also
be referred to as a filling fitting.

[0077] Fig. 17 shows fitting 42 being used to establish a fluid path between an |V bottle
46 that contains a medicament for filling cassette 3. Although |V bottle 46 is shown, it
should be appreciated that IV bottle 46 in fact represents other fluid stores such as for
example an IV bag. As shown, a conventional tubing set 48 has a hollow spike 48a is
connected by means of a tubing 48b to a conventional male luer connector 48c. Spike
48a is inserted through a septum at the neck 46b of bottle 46, so that fluid stored in the
bottle 46 may be conveyed to tubing 48b. As connector 48c is a conventional male luer

connector, it is not matable to the counterpart inventive female connector 4 which has a
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configuration that is not complementary to that of connector 48c. By interposing fitting 42
between connectors 48c and 4, connector 48c is matingly coupled to the counterpart
female luer connector 42b of fitting 42, while Cl connector 4 is matingly coupled to the
counterpart male Cl connector 42c of fitting 42. Once the end connectors of fitting 42 are
matingly coupled to their corresponding connectors, a fluid path is established between 1V
bottle 46 and cassette 3. As a result, the medicament in bottle 46 may be conveyed
through tubing 48b, the through passage of fitting 42 and tubing 2 to fill the bag in cassette
3. When filled, cassette 3 may be used with the ambulatory pump as discussed above for
selectively providing the medicament stored therein to the patient.

[0078] In addition to the tubing set 48 shown in Fig. 17, the inventive fitting 42 may also
be used with other administration sets, such as those shown in Figs 12 and 13, of the drug
delivery system of the instant invention.

[0079] With reference to the Figs. 18a-18c and 19, fitting 50 may be a female
CORRECTINJECT® (CIl) connector to be used with a computerized ambulatory drug
delivery (CADD) system, per disclosed in the incorporated by reference '879 application.
As shown, fitting 50 has a substantially cylindrical body 52 having a proximal end 54 and
a distal end 56. A through passage 58 connects ends 54 and 56.

[0080] Two wings 60a and 60b, formed integrally from the body 52, extend outwardly from
the outer circumferential surface 52a of body 52. Wings 60a and 60b each have a front
end and a back end. The front end and back end of wing 60a are designated 60a1 and
60a2, respectively. The front end and back end of wing 60b are designated 60b1 and
60b2, respectively. Wing 60a curves inwardly into the paper, with reference to Fig. 18a,
and its curvature can best be seen in the top plan view of Fig. 18b and also the perspective
view of Fig. 19. Wing 60b, on the other hand, has an outward curvature, with reference
to the paper, that points towards the reader. Wing 60b therefore curves in the opposite
direction as wing 60a. The respective curvatures of wings 60a and 60b enable a user to

better grasp fitting 50 with his fingers, for example his forefinger and thumb.
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[0081] Fitting 50 further has a substantially circumferential partition wall 62 that extends
away from the outer circumferential surface 52a of body 52. Wall 62 is joined integrally to
the respective front ends 60a1 and 60b1 of wings 60a and 60b. As best shown in Figs.
18b and 2, both half portions of wall 62 that are orthogonal but not joined to the respective
front ends of wings 60a and 60b are slightly bent or curved towards connector 64 of the
fitting and form a shield for the fingers of the user, when the user grasps wings 60a and
60b, and body 52, with his fingers. Wall 62 prevents the fingers of the user from
inadvertently making contact with connector 64 of fitting 50 and in particular end 54
thereof, so as to prevent possible contamination of the fluid path.

[0082] There are two tabs, or protuberances 66a and 66b, at connector portion 64. These
protuberances are formed at an offset angle relative to the longitudinal axis of the fitting.
The longitudinal axis of the fitting may be considered to lie along the cross-sectional line
A-A. With protuberances 66a and 66b formed thereon, connector 64 is matable only with
a counterpart connector that has a complementary configuration. Connector 64 may
moreover have the same dimensional features as those for the connector of Figs. 4a-4c
and 5. Thus, connector 64 is not connectable to conventional counterpart connectors that
are manufactured in accordance with ISO (International Standard Organization) standards
such as 1SO 594-1 and 594-2.

[0083] Although discussed as having various components, it should be appreciated that
fitting 50 may be molded as an integral single unitary piece, using conventional medical
plastics material such as, not to be limiting, polyvinyl chloride (PVC) and other types of
polymers. For distinctiveness, so that a user can readily ascertain that the fitting is a
female CI| connector that is connectable to a counterpart male Cl connector with
complementary features, fitting 50 may be molded to have a particular color such as

yellow.
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[0084] Fig. 19 shows in perspective fitting 50. As shown, a tubing 68 may be fixedly
attached to end 56 of the fitting. The other end of tubing 68 may be directly attached to
a fluid reservoir such as the cassette fluid store disclosed in the '879 application, as for
example by bonding, gluing, or other well known attachment methods. In place of a direct
connection, the other end of tubing 68 may be fitted with a connector 70 that is
connectable to a counterpart connecter at the fluid store. When tubing 68 is in fluid
communication with the fluid store, medicament and/or other fluids may traverse between
fitting 50 and the fluid store.

[0085] It is the intension of the inventors that all matter described throughout this
specification and shown in the accompanying drawings be interpreted as illustrative only
and not in a limiting sense. Accordingly, it is intended that the invention be limited only by

the spirit and scope of the hereto appended claims
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Claims
1. A drug delivery system comprising:

a fluid store for storing a medicament;

a first tubing having an inlet in fluid communication connection with said fluid store
so that the medicament flows from said fluid store through said first tubing, said first tubing
having an outlet first connector of a given configuration that prevents said outlet first
connector from connecting with a counterpart connector of a conventional configuration;

a tube retainer device having a second tubing coupled thereto for interfacing with
a patient including an inlet second connector having the same said given configuration as
said outlet first connector of said first tubing so that said inlet second connector is not
connectable with a counterpart connector of a conventional configuration; and

an extension tubing having a first end fitted with a third connector and a second end
fitted with a fourth connector, said third and fourth connecters each having a configuration
complementary to said given configuration so that said third connector is connectable with
said first connector but not with a counterpart connector of a conventional configuration
and said fourth connector is connectable with said second connector but not with a
counterpart connector of a conventional configuration, said extension tubing connected to
said first tubing via the coupling of said first and third connectors and to said tube retainer
device via the coupling of said second and fourth connectors to establish a fluid through
path from said fluid store to said second tubing.

2. A drug delivery system of claim 1, further comprising a one way valve integrated to
said first connector to prevent back flow of the medicament from said extension tubing to

said first tubing.

3. A drug delivery system of claim 1, further comprising a one way valve integrated to
said fourth connector to prevent back flow of the medicament from said second tubing to

said extension tubing.
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4. A drug delivery system of claim 1, wherein said fluid store comprises a cassette
having a mount whereonto a portion of said first tubing is positioned, said mount being
coupled to a computerized controlled pump having a flow control mechanism that interacts
with the portion of said first tubing positioned on the mount to selectively occlude and open
said first tubing to control the flow of the medicament through said first tubing to thereby

regulate the amount of medicament to flow to said second tubing.

5. A drug delivery system of claim 1, wherein said first connector of said first tubing
may be disconnected from said third connector of said extension tubing and be connected
to a syringe with a conventional connector having a configuration complementary to said

given configuration.

6. A drug delivery system of claim 1, wherein said tube retainer device comprises a
clam shaped structure having two clam members that are pivotally closeable upon each
other, and wherein said second connector extends from one of said clam members; and

wherein said second tubing comprises a catheter having a proximal end that
connects to and extends from the inlet of said clam shaped structure and a distal end to
be inserted to the patient, a proximal portion of the catheter being positioned between said
clam members so as to be fixedly grasped by said clam members when said clam
members close upon each other, the catheter establishing a through path for the
medicament to flow from said fluid store to the patient.

7. A drug delivery system of claim 1, wherein said first connector and said second
connector each comprise a female connector having said given configuration, and said
third and fourth connectors each comprise a male connector having a configuration

complementary to said given configuration.

8. A drug delivery system of claim 1, wherein said tube retainer device has a catheter
for insertion to the patient, said tube retainer device including an inlet female connector

having said given configuration, said system further comprising:
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a filter having an inlet female connector of said given configuration for mating with
said fourth connector and an outlet male connector having a configuration complementary
to said given configuration;

wherein said female connector at the inlet of said tube retainer device and said
outlet male connector of said filter are complementary coupled to each other to establish
a fluid path between said extension tubing and the catheter of said tube retainer device via

said filter.

9. A drug delivery system, comprising:

a fluid store for storing a medicament;

a first tubing having an inlet in fluid communication with said fluid store so that the
medicament flows from said fluid store through said first tubing, said first tubing having an
outlet male connector of a given configuration that prevents it from mating with a female
connector of a conventional configuration;

a tube retainer device having a second tubing coupled thereto for insertion to a
patient including an inlet female connector having a complementary configuration to said
given configuration of said outlet male connector of said first tubing so that said inlet
female connector is connectable only to said outlet male connector of said given
configuration and not to a male connector of a conventional configuration to establish a
through path for the medicament to flow from said fluid store to the patient through said
first and second tubings when said outlet male connector and inlet female connector of
complementary given configurations are connected to each other; and

a mount whereonto a portion of said first tubing is positioned, said mount being
coupled to a computerized controlled pump having a flow control mechanism that interacts
with the portion of said first tubing positioned on said mount to selectively occlude and
open said first tubing to control the flow of the medicament through said first tubing to

thereby regulate the amount of medicament dispensed to the patient.
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10. A drug delivery system of claim 9, further comprising a one way flow valve
integrated to said outlet male connector to prevent back flow of the medicament from said

second tubing to said first tubing.

11.  Afitting comprising:

a substantially cylindrical body having a proximal end and a distal end and a through
passage connecting the proximal and distal ends;

two wings integrally extending from the outer circumferential surface of the body with
respective front ends that are joined to a substantially circumferential partition wall
extending away from the outer circumferential surface of the body at a location away from
both ends of the body, respective rear ends of the wings integrally merging towards the
distal end of the body;

a connector at the proximal end of the body including at least two protuberances
formed at an angle offset from the longitudinal axis of the body, the protuberances enable
the connector to be matingly coupled to a specially dimensioned counterpart connector that
is matable only with the connector, the connector not matable with conventional

counterpart connectors.

12.  Fitting of claim 11, wherein the wings each have a curved configuration that enable
respective fingers of a user to firmly hold the body.

13.  Fitting of claim 11, wherein the circumferential wall is configured to prevent the

fingers of a user from coming into contact with the connector of the fitting.
14.  Fitting of claim 11, further comprising a tubing having one end fixedly attached to
the distal end of the body, another connector fixedly attached to the other end of the

tubing, the another connector connectable to a counterpart connector at a fluid store.

15.  Fitting of claim 11, wherein the fitting is colored yellow.
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16.  Fitting of claim 11, further comprising a tubing having one end fixedly attached to

the distal end of the body and another end connected to a fluid store.



