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MIXING/ADMINISTRATION SYRINGE DEVICES, PROTECTIVE PACKAGING AND
METHODS OF PROTECTING SYRINGE HANDLERS

TECHNICAL FIELD

[0001] The invention encompasses syringe devices, mixing administration
systems, protective packaging for syringe devices and components, and methods of
protecting syringe device handlers from contents of those devices.

BACKGROUND OF THE INVENTION

[0001] Preparation of medicants or medication agents and administration of such
agents to an individual often involves mixing of two or more components to form the
agent and subsequent delivery of the mixed medicant to the individual. The mixing of
components can typically involve extraction of one component in fluid form from a vial or
other container and transfer of such components into a separate container which holds
another component. In particular instances, only a portion of the contents of a vial or
container is to be utilized for preparing a mixture prior to administering. Accordingly, the
extraction and transfer can involve precise measuring of one or more components to be
mixed.

[0002] A variety of problems may occur when utilizing conventional methodology
and devices for mixing and/or administering medicants to an individual. For example,
where multiple components are to be mixed, extraction and transfer of one component
and introduction of such component into another component can potentially expose one
or both of the components to a non-sterile or contaminated environment leading to
contamination of the resulting medicant. Additionally, incomplete extraction or improper
measurement of one or more components can result in preparation and/or
administration of an improper dosage. In particular instances, once a medicant is mixed
the mixture must again be extracted from a vial or container into a syringe prior to
administering to an individual. Such additional transfer can lead to additional
opportunities for contamination, incomplete extraction of contents and/or inaccurate
measuring of a component or the resulting medicant.

[0003] In practice, there is limited availability of sterile environments for
maintaining sterility during transfer and/or mixing of components, or preparation and
transfer of medicants. Additional errors can result from use of the wrong diluent to

reconstitute the medication. Preparation of medicants utilizing multiple components can
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be tedious and time consuming due to factors such as the need to access individually
packaged items such as separate vials and/or transfer devices, or to measure one or
more components to be combined to form the medicant.

[0004] Another factor to be considered when preparing medicants for
administration is the nature of the medicants contained in the device and/or device
components. For example, agents contained within device components may be
potentially harmful to handlers upon exposure. Such potentially harmful agents include
but are not limited to allergens, teratogens, endocrine-disruptors, carcinogens, or
otherwise toxic or potentially toxic materials. Many conventional medicant
administration devices potentially expose the handler of such device to the medicants
being administered or prepared during the preparation and administration processes.

[0005] It would be desirable to develop alternative methodology and systems for
preparation and administration of medicants and systems to protect handlers from
exposure to contents of medicant device components.

SUMMARY OF THE INVENTION

[0006] In one aspect the invention includes a syringe device
mixing/administration system including a syringe barrel having a forward end and an
opposing back end. The system further includes a syringe piston insertable into the
back end of the syringe barrel and a fluid bag reversibly attached to the forward end of
the syringe barrel. A protective film material encases the syringe barrel, the syringe
piston and the fluid bag.

[0007] In one aspect the invention includes a syringe device having a syringe
barrel with an internal chamber and a syringe piston having a first end insertable into the
internal chamber, a second end and a stem extending from the first end to a container
housing. The container housing extends to the second end of the syringe piston and is
configured to house a container. At least a portion of the container housing is insertable
within the internal chamber of the syringe barrel. A fluid passageway extends from the
container housing through the piston stem and through the first end of the piston.

[0008] In one aspect the invention includes a method of protecting a syringe
handler including providing the components of a syringe device and encasing the
components in a protective film. The protective film includes one or more members of
the group consisting of polypropylene (PP), polyvinyls, aluminum foil, aluminum oxide
coated nylon, biaxially oriented (biax) nylon (BO nylon), biax polyethylene terephthalate

(BOPET), aluminum oxide coated BOPET, polycarbonate, oriented polypropylene
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(OPP), biax OPP (BOPP), high density polyethylene (HDPE), medium density
polyethylene (MDPE), low density polyethylene (LDPE), linear low density polyethylene
(LLDPE), ethylene vinyl acetate copolymer (EVA), metallocene, ionomer, polyvinylidene
chloride (PVdC), metallized PET, metallized OPP, poly(ethylene vinyl alcohol) (EVOH),
coex, surlyn, silicon oxide coated BOPET, and paper. The protective film packaging can
be referred to as “active” meaning it allows manipulation of the contained device
components without opening of the packaging. In one embodiment the packaging film
is loose to allow manipulation of the syringe components relative to one another without
opening or puncturing the film.

[0009] In one aspect the invention includes a method of protecting a syringe
handler including providing the components of a syringe device, encasing the
components in a protective film comprising one or more members of the group
consisting of polypropylene (PP), polyvinyls, aluminum foil, aluminum oxide coated
nylon, biaxially oriented (biax) nylon (BO nylon), biax polyethylene terephthalate
(BOPET), aluminum oxide coated BOPET, polycarbonate, oriented polypropylene
(OPP), biax OPP (BOPP), high density polyethylene (HDPE), medium density
polyethylene (MDPE), low density polyethylene (LDPE), linear low density polyethylene
(LLDPE), ethylene vinyl acetate copolymer (EVA), metallocene, ionomer, polyvinylidene
chloride (PVdC), metallized PET, metallized OPP, poly(ethylene vinyl alcohol) (EVOH),
coex, surlyn, silicon oxide coated BOPET, and paper. The protective film is formed to at
least partially conform to the shape of the components. The protective film is heat
sealed to at least some of the components of the syringe device.

[0010] In one aspect the invention includes protective syringe device packaging
that includes a laminate film of material sealed to encase the components of a syringe
device containing a potentially harmful agent where the laminate film includes at least
one member of the group consisting of polypropylene (PP), polyvinyls, aluminum foil,
aluminum oxide coated nylon, biaxially oriented (biax) nylon (BO nylon), biax
polyethylene terephthalate (BOPET), aluminum oxide coated BOPET, polycarbonate,
oriented polypropylene (OPP), biax OPP (BOPP), high density polyethylene (HDPE),
medium density polyethylene (MDPE), low density polyethylene (LDPE), linear low
density polyethylene (LLDPE), ethylene vinyl acetate copolymer (EVA), metallocene,
ionomer, polyvinylidene chloride (PVdC), metallized PET, metallized OPP, poly(ethylene
vinyl alcohol) (EVOH), coex, surlyn, silicon oxide coated BOPET, and paper.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Preferred embodiments of the invention are described below with
reference to the following accompanying drawings.

[0012] Fig. 1 diagrammaticaly illustrates a syringe mixing/administration system
in accordance with one aspect of the invention.

[0013] Fig. 2 illustrates the piston portion of the syringe device illustrated in Fig.
1 in partial cross-sectional view with Fig. 2A showing an enlarged view of a piercing
structure in accordance with one aspect of the invention.

[0014] Fig. 3 illustrates an alternate embodiment of a piston configuration in
accordance with another aspect of the invention.

[0015] Fig. 4 shows an additional alternative embodiment of a piston
configuration in accordance with another aspect of the invention.

[0016] Fig. 5 shows an additional alternative embodiment of a piston

configuration in accordance with another aspect of the invention.

[0017] Fig. 6 shows the piston configuration of Fig. 5 showing a partially cut
away view.
[0018] Fig. 7 shows a partially cut away view of an additional alternative

embodiment of a piston configuration in accordance with another aspect of the
invention.

[0019] Fig. 8 shows an additional alternative embodiment of a piston
configuration in accordance with another aspect of the invention.

[0020] Fig. 9 shows an additional alternative piston configuration in accordance
with an additional aspect of the invention.

[0021] Fig. 10 llustrates an alternative mixing administration system
configuration in accordance with another aspect of the invention.

[0022] Fig. 11 llustrates an additional embodiment of a syringe
mixing/administration system in accordance with another aspect of the invention.

[0023] Fig. 12 illustrates a mixing administration system in accordance with
another aspect of the invention where the system includes protective packaging.

[0024] Fig. 13 is a fragmentary cross-sectional side view of a portion of the
protective packaging illustrated in Fig. 12.

[0025] Fig. 14 llustrates an additional aspect of protective packaging in
accordance with one aspect of the invention.
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[0026] Fig. 15 illustrates an alternative mixing/administration system including
protective packaging in accordance with another aspect of the invention.

[0027] Fig. 16 illustrates another alternative mixing administration system
including protective packaging in accordance with another aspect of the invention.
[0028] Fig. 17 illustrates a syringe device having protective packaging in
accordance with another aspect of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0029] In general aspects, the invention pertains to systems utilized for mixing
and/or administering medicants. Devices, components of devices, packaging, and
methods of mixing and/or administration are encompassed by the invention and are
depicted and described herein.

[0030] The components and methods described and exemplified herein can be
utilized in conjunction with many of the devices and methods described in U.S. Patent
Application Serial Nos. 11/238,880 and 11/558,146, hereby incorporated by reference.
It is to be understood that many of the concepts of the present invention can be utilized
in conjunction with, or can be adapted to, other device configurations including
conventional syringe devices and components, and those yet to be developed.

[0031] Syringe devices and other devices of the invention are not limited to
particular sizes and can vary depending upon the volume of medicant to be mixed
and/or administered. Accordingly, it is to be understood that the accompanying
drawings are for illustrative purposes only and are not meant to limit the devices to any
particular size or volumes.

[0032] Referring initially to Fig. 1, a syringe device for mixing and administrating
a medicant is illustrated in accordance with one aspect of the invention. Mixing
administration system 10 includes a syringe barrel 100 having a first end 102 and an
opposing second end 104. First end 102 can be configured to reversibly attach to a
needle or other medical equipment. Such reversible attachment can be, for example, a
twist-type fitting such as a LUER-LOK® fitting, or an alternative type fitting. A cap 106
can be provided to cover an opening at first end 102 or to cover a needle disposed at
first end 102. Syringe barrel 100 can be described as having an internal chamber 108.
[0033] Mixing administration system 10 further includes a piston 200 that is
insertable into the internal chamber 108 of syringe barrel 100 through second end 104
as depicted in Fig. 1. In the configuration shown, piston 200 includes a valve 250 and a

container housing 300 having an opening 310 and which houses a container such as a
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vial 400 as illustrated. It is noted that housing 300 completely encases vial 400
providing an enclosed compartment with the exception of opening 310. The outer
diameter of housing 300 is such that housing 300 can be inserted within chamber 108 of
syringe 100.

[0034] Piston 200 of Fig. 1 is shown in greater detail in Fig. 2. Piston 200 has a
first end 202 and an opposing second end 204 and a stem portion 206 which extends
from first end 202 to container housing 300. Container housing 300 extends from the
piston stem to the second end 204 of the piston. Piston stem 206 has an internal fluid
passage 208 which extends longitudinally from first end 202 to piston housing 204. A
piercing structure 260 is provided in association with piston stem 206.

[0035] An enlarged view of piercing structure 260 is shown in cross-section in
Fig. 2A. Piercing structure 260 can have a base portion 262, a head portion 268 having
a tip 272, and a stem portion 264 extending between the base and the head. A fluid
channel 270 runs longitudinally centrally through the base portion and the stem and
emerges from a side of the head portion of the piercing device at a location other than
tip 272. This configuration allows piercing of a septum to occur without coring. The
shape of the piercing device allows the septum to be retained across the stem portion
and assists in retaining the vial from pulling back off the device after piercing has
occurred.

[0036] Fluid passage through piston stem 206 and the piercing device is
controlled by way of valve 250, which is insertable into an opening 212 in stem portion
206 across fluid passageway 208.

[0037] Vial housing 300 is shown in cross-section in Fig. 2 to illustrate internal
features. Housing 300 has internal sidewalls 301 which can be textured by, for
example, providing raised features such as raised bumps 302 along at least a portion of
such sidewalls. Although raised features 302 are shown as bumps it is to be
understood that alternative raised features can be utilized such as ridges, ribs, etc.
Texturing in sidewalls 301 can assist in providing a tight fit between the sidewalls of
housing 300 and a container or vial provided within the housing and help retain the
positioning of such container within the housing. Further, the thickness of the housing
walls can be such to provide a tight fit with the container (i.e. have an inner diameter
only slightly larger than the largest outer diameter of the enclosed container), and be
thin enough to allow the housing to fit within the syringe chamber.
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[0038] Housing 300 is depicted in Figs. 1 and 2 as comprising a two-part
housing having a seam or seal 303 between the two portions of the housing. The
relative lengths of the two portions of housing 300 is for illustrative purposes only and
the positioning of seam 303 can be anywhere along the length of the housing or
alternatively can be a longitudinal seam running lengthwise along the housing (not
shown). Alternatively, vial housing 300 can comprise a cap and an insert portion so
long as the largest outer diameter of housing 300 can insert within the chamber barrel.

[0039] Referring again to Fig. 1, syringe system 10 can be provided in an initial
“pre-mixed” condition where a first medicant component is provided within syringe barrel
100 and a second medicant component is provided within the container or vial 400
within chamber housing 300. In its initial state, syringe system 10 is provided to have a
portion of syringe piston 200 including piston seal 210 inserted within chamber 108 and
valve 250 provided in a closed state blocking fluid passage through piston stem 206.
This configuration is depicted in Fig. 12. In this initial configuration vial 400 is positioned
against the back of the housing at second end 204 of the piston stem. The textured
sidewalls of housing 300 can help retain vial 400 in its initial position.

[0040] When mixing is desired, vial 400 can be manipulated via access through
opening 310 in housing 300 and can be slid forward toward first end 202 of piston 200.
Such sliding can bring vial 400 into contact with piercing structure 260 and, using
sufficient force, can allow piercing of a septum of the vial by the piercing structure to
establish fluid communication between the fluid channel 270 through piercing structure
260 and the vial. Once the piercing structure is engaged across the septum, the shape
of the piercing structure along with the textured sidewalls assists in maintaining the
positioning of the vial in the forward position within the housing.

[0041] Once fluid communication has been established between the vial and the
fluid passageway, valve 250 can be repositioned to an “on” position to allow fluid
communication between the vial and the syringe barrel. Piston 200 can then be slid
forward into syringe barrel 100 to cause fluid transfer between chamber 108 and vial
400. Repeated forward and backward sliding motion of the piston can be utilized to mix
the two components. Such mixing can be further assisted by, for example, shaking,
agitating and/or swirling of the syringe system.

[0042] When sufficient mixing has occurred, the mixed medicant can be drawn
into syringe chamber 108 by withdrawing syringe piston 200 to its original position.

Valve 250 is then repositioned to the “closed” position to block fluid communication
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between syringe chamber 108 and vial housing 400. When administration is desired
cap 106 can be removed to expose a needle or appropriate attachment fitting for
injection by needle, IV port, etc. Administration is achieved by sliding piston 200 forward
into syringe barrel 108.

[0043] Referring next to Fig. 3, such depicts an alternative syringe housing
configuration relative to those discussed above with reference to Fig. 2. Features
identical to those above with respect to Fig. 2 are numbered identically. Features
analogous to those above with respect to Fig. 2 are given the same numeric identifier
with an appended “a”. New features are assigned new numeric identifiers. In particular
instances, container or vial 400 can be provided with a metal end or plastic cap 410.
Vial housing 300a can be provided to have one or more openings 312 to allow access to
vial cap 410 for removal of such cap prior to repositioning of the vial within the chamber
housing. The shape of openings 312 is not limited to the rectangular openings shown.
Such openings can be, for example, round, oval or other appropriate shape. Preferably,
openings 312 are sufficiently large to allow extraction of cap 410 from within chamber
housing 300a.

[0044] Once cap 410 has been removed from housing 300a, vial 400 can be slid
forward onto the piercing structure via access opening 310a. As illustrated by Fig. 3 as
compared to Fig. 2, access-opening 310/310a is not limited to a particular length or
width so long as sufficient space is provided for manipulation of vial 400 within housing
300a. Vial housing 300a (and subsequently discussed vial housings) can comprise
textured sidewalls as discussed above with respect to Fig. 2.

[0045] Fig. 4 depicts an additional alternative housing configuration. Analogous
features relative to those discussed above are assigned analogous numeric identifiers
with an appended “b”. New features are assigned new numeric identifiers. Housing
300b depicted in Fig. 4 can be configured to comprise a series of spaced intertwined
“fingers” of material 316. Such spaced intertwined fingers leave openings or slits there-
between and are flexible enough to allow access to and manipulation of vial 400 within
housing 300b. Such fingers are movable relative to one another and can be bent
slightly outward relative to housing 300b to allow insertion of a finger or tool device to
slide vial 400 forward within housing 300b. Further, in the case where vial 400 has a
plastic or metal lid, such lid can be removed between fingers 316.
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[0046] The shape and spacing of fingers 316 is not limited to the triangular
close-fit shown. For example, fingers 316 can be spaced and/or can be alternatively
shaped such as rectangular, rounded, etc.

[0047] Additional aspects of housing configurations are represented in Fig. 5. It
is noted with reference to Fig. 5 that the positioning of opening 310c is not limited to a
specific location. For example, opening 310c can be positioned proximate the neck of
vial 400 to allow vial 400 to be slid forward within housing 300c by asserting a forward
pressure beneath the vial head or lip area above the neck. Fig. 5 additionally illustrates
a housing configuration where the internal housing fits snugly against the sidewalls of
vial 400. To allow manipulation of vial 400 within the housing, one or more slits 318 can
be provided lengthwise through the housing to allow a slight expansion of the housing.
The number and length of slits 318 is not limited to a particular value.

[0048] Fig. 5 additionally illustrates an extension from second end 204 of piston
200c comprising a stem portion 214 and a disc portion 218. Such extension can allow
adaptation of syringe device 10 for use in a syringe pump. Fig. 6 shows a partial cut
away view of the housing depicted in Fig. 5. As illustrated in Fig. 6, an opposing
opening 310 can be provided to assist in manipulating vial 400 within the housing. Such
manipulation can include piercing of a septum with piercing device 260 and can
optionally include removal of a metal and/or plastic lid 410 from vial 400.

[0049] A partial cut away view of an alternative configuration is depicted in Fig.
7. In particular instances vial or container 400 can include a twist type fitting such as a
LUER-LOK® fitting 412 rather than a septum. Accordingly, housing 300d can be
configured to have a corresponding receiving fitting 320 configured to receive twist type
fitting 412. Manipulation of vial 400 within housing 300d can therefore include turning of
vial 400 to twist fitting 412 into receiving fitting 320 utilizing access openings 310d.

[0050] Referring next to Fig. 8, such depicts an alternative housing 300e having
an open bottom at second end 204 of piston 200e. As illustrated, housing 300e can
have surface texture features 302e along internal sidewalls 301e and can additionally
optionally include expansion slits 318e as described above. Such housing can allow a
vial/container to be inserted having a tight fit with the inner sidewalls 301e of the
chamber housing, yet allow such container to be repositioned by forward pressure on
the bottom of the container. Where the container has a metal and/or plastic cap, one or
more access holes (not shown) can be provided along the housing to allow extraction of

such lid, or the lid can be removed prior of insertion of the container into the housing.
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[0051] Referring next to Fig. 9, such shows an alternative embodiment of a
syringe housing 300f having an expanded opening 310f large enough for insertion and
removal of a container/vial 400. Embodiment 300f additionally includes a vial/container
shield 324 which can be, for example, a preferably clear plastic material such as a bag
or pouch type material. Shield 324 can be attached to housing 300f and is preferably
attached to completely encompass opening 310f as well as the vial/container. Shield
324 is provided to be flexible enough to allow manipulation of vial 400 including removal
of any plastic and/or metal lid from the container and insertion of container 400 into the
housing 300f. Further manipulation of the container can include sliding the container
forward within housing 300f to engage the piercing structure across a septum of the
container or attach the container via an alternative fitting.

[0052] An alternative embodiment of a syringe mixing/administration system is
depicted in Fig. 10. Syringe device 10 can comprise, for example, a syringe barrel
component 100 and a piston component 200 such as those described above with
reference to Fig. 1. Housing component 300 can be as described with reference to any
of the figures previously described. Alternatively, system 10 can comprise a syringe
device as described in one of applicant’s earlier filed applications which are
incorporated by reference (see above). Syringe device 10 further includes a medicant
bag 500 which can be reversibly attached to syringe barrel 100. Where syringe barrel
100 comprises a LUER-LOK® or other twist type fitting 110, bag 500 can be configured
to comprise a corresponding opposing receiving twist type fitting 502. Where fitting 110
is an alternative type fitting, bag fitting 502 can be configured to form fit to fitting 110.

[0053] Medicant bag 500 is a bag for containing fluids and can therefore be
referred to as a fluid bag. The fluid bag can be provided in an initially empty state or
having an initial fluid content.

[0054] Where fluid bag 500 is provided initially containing a medicant fluid or
diluent, syringe device 10 can be provided in an initial configuration having syringe
piston 200 positioned such that stopper 210 is at the forward end of syringe barrel 100.
Partial withdrawal of the piston can be utilized to extract fluid from bag 500 into syringe
barrel 100. A vial disposed within housing 300 can be slid forward onto piercing
structure (or alternate connecting structure) and valve 250 can be repositioned to an
“on” position to establish fluid communication between the syringe barrel and the
enclosed vial. Mixing can occur by insertion and withdrawal of the syringe piston into

10
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the syringe barrel. Syringe barrel 100 can then be removed from bag 500 in preparation
for administration of the mixed medicant.

[0055] Referring next to Fig. 11 a valve system 550 can be incorporated
between fluid bag 500 and syringe barrel 100 as illustrated. Such valve system can be
advantageous when three or more medicants or diluents are to be mixed. Valve device
550 is depicted to have a three way conduit and a three way valve 552 controlling the
flow between the adjoining conduits. Alternative valve systems are contemplated.

[0056] Utilizing the illustrated valve configuration, a first diluent or medicant
component can be provided in fluid bag 500, a second component or diluent can be
provided in syringe barrel 100 and a third component can be provided in medicant vial
400. If additional components are to be added, such can be achieved utilizing conduit
558 and appropriate positioning of valve 552. As depicted, valve device 550 can
comprise removable fixtures for reversible attachment of syringe barrel 100 at outlet 554
and syringe and fluid bag 500 at outlet 556. Mixing and administration of the
components can be achieved by appropriate positioning of valve 552.

[0057] In one aspect, the invention pertains to packaging configurations for
protecting a syringe from becoming contaminated and/or for protecting the
administrating person or handler from exposure to the contents of the syringe device.
Protection of the administrating personnel and other device handlers becomes important
when administrating or handling agents that may contain one or more potentially
dangerous material such as components that may be allergens, teratagens, endocrine-
disrupters, carcinogens or otherwise toxic or potentially toxic materials. The described
configurations below may be utilized with the devices described herein, with devices
described in the earlier filed applications that are incorporated by reference, or with
conventional syringe devices and components thereof.

[0058] Referring to Fig. 12, protective packaging in accordance with the
invention will typically encase the entire mixing/administration system including all
components of the structure. The packaging may be loose, with excess room in its
confines to allow manipulation of the device to prepare a medicant for administration
such as depicted. Methodology for manipulation of the various mixing devices is
analogous to that described above. As depicted in Fig. 12 a protective packaging 600 is
shown to completely encase the syringe device from Fig. 1 shown in an initial “pre-
mixed” configuration. In the depicted embodiment packaging 600 is relatively loose and

is formed to generally mimic the overall shape of the mixing/administration system. In
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this case the packaging is tubular and tapered to generally conform to the shape of the
device. Alternatively, the shape may be rectangular, sleeve-like, pouch-like, or sack-
like.

[0059] Packaging 600 forms an internal compartment 610. In preferred
embodiments the packaging of the invention provides a sterile internal environment to
protect the device and its content from contamination. Sterilization may occur during
and/or after sealing of the packaging. Terminal sterilization may be performed which
can provide a final sterilization of all components (packaging and enclosed device).
Terminal sterilization may involve sterilization during or after the sealing process utilizing
one or more sterilization techniques including, but not limited to exposure to vaporized
H.O,, gamma rays, electron beam irradiation, chemiclave (e.g. trace formaldehyde),
autoclave (e.g. at a temperature of at least 121°C for at least 21 minutes at an
appropriate pressure as would be understood by one skilled in the art), etc. The
method(s) utilized for terminal sterilization may depend upon the materials of the device
components, drug components, the liquids present, if any, and/or the packaging
materials.

[0060] Packaging 600 is preferably provided such that mixing can be completed
without opening or puncturing of the packaging. Perforation 602 or a removable tear
strip or other access can be provided preferably at the forward end of syringe barrel 100
to allow access to the device for administration purpose while minimizing exposure to
the device contents. Such positioning can also minimize the portion of the device which
is exposed to the external atmosphere. Alternatively, a perforation line or point can be
provided which can be torn or otherwise penetrated by the needle cover. The
packaging can then be pulled back slightly to expose the needle cover and allow
administration to be performed while minimizing exposure to the device.

[0061] The protective packaging of the invention is not limited to any particular
material. The packaging can be formed of a single material or from two or more
materials. Referring to Fig. 13 packaging material 600 in certain aspects can be a
laminate material comprising two or more layers of differing materials 604, 606, 608 for
example. Material 600 will have an outer surface 603 and an inner surface 609 which
will face the syringe device. Alternatively or additionally, packaging material 600 can
comprise a composite material. Various coating materials may also be utilized. In
particular preferred aspects, the packaging comprises a translucent or transparent

plastic film of one or more materials that allows the device to be visible for the mixing
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and/or administration process. It can also be preferable that the film provides protection
from UV rays. The packaging material may also be provided to provide evaporation
protection and in particular instances to provide an O, barrier. Where the material
utilized provides an O, barrier, the packaging may be filled such that interior
compartment 610 comprises nitrogen or other inert gas. In particular embodiments, the
packaging can be multilayered to provide multiple of these protective functions.

[0062] Example materials which may be utilized for packaging include, but are
not limited to polypropylene (PP), polyvinyls, aluminum foil, aluminum oxide coated
nylon, biaxially oriented (biax) nylon (BO nylon), biax polyethylene terephthalate
(BOPET), aluminum oxide coated BOPET, polycarbonate, oriented polypropylene
(OPP), biax OPP (BOPP), high density polyethylene (HDPE), medium density
polyethylene (MDPE), low density polyethylene (LDPE), linear low density polyethylene
(LLDPE), ethylene vinyl acetate copolymer (EVA), metallocene, ionomer, polyvinylidene
chloride (PVdC), metallized PET, metallized OPP, poly(ethylene vinyl alcohol) (EVOH),
coex, surlyn, silicon oxide coated BOPET, paper and/or coated or uncoated TYVEK® (E.
l. du Pont de Nemours and Company, Wilmington DE). The materials utilized can
depend upon the protections desired and the method of sterilization to be utilized.

[0063] It is to be understood that the packaging concepts of the invention are not
limited to the devices specifically described herein or in the earlier filed applications. For
example, the packaging of the invention can be used in conjunction with conventional
syringes, conventional syringe systems, conventional mixing systems, conventional
medicant delivery components and systems, devices and components yet to be
developed.

[0064] Referring next to Fig. 14, the protective packaging encased syringe
system of Fig. 13 can be further packaged within a tray 700 which can comprise a
shaped cavity 702. Preferably, shaped cavity 702 is shaped to mimic the overall
contours of the device in an initial configuration (pre-mixed). Such cavity shaping can
assist in supporting the device and can further stabilize the device in an initial
configuration to prevent sliding of the piston within the syringe barrel during shipment,
storage and handling. Tray 700 can include a cover with appropriate labeling.

[0065] Additional packaging is shown in Fig. 15. Such illustrates a bag-like or
pouch-like packaging configuration 600a which encases an entire syringe device
including the barrel component 100, piston component 200 and a fluid bag component

500. Packaging 600a can be evacuated or can have air, nitrogen or other inert gas
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within its confines. Preferably, packaging 600a is flexible enough to allow mixing of
medicant components without exposing the device to an external environment or
without exposing handlers to the components of the device. Once mixing has occurred,
access to the device can be gained by a tear strip or perforation 602a.

[0066] In particular systems a vial or container containing a medicant can be
provided separately from the remaining components of the mixing administration device
but can be packaged within the same protective packaging as illustrated in Fig. 16. As
shown, a protective packaging 600b encases a mixing administration system comprising
a syringe barrel 100 and a syringe piston 200 with the housing configured to receive a
vial through an opening 310. However, vial 400 is provided separately, but is encased
within the same protective packaging 600b. Packaging 600b can preferably be bag or
pouch-like and can either be evacuated or can contain air, nitrogen or other inert gas.
Packaging can further include a tray 700b having a cavity 702b. Tray 700b can further
include raised protrusions 704b for supporting the syringe device and the vial.
Protrusions 704b proximate vial 400 preferably extend beyond the maximum diameter of
vial 400 to protect the vial during handling, shipping and storage. The protruding
portions are preferably shaped to conform to the shape of the vial and syringe devices
to provide support and maintain an initial position of the syringe device.

[0067] With reference to Fig. 17, another aspect of packaging in accordance
with the invention is illustrated. In the depicted embodiment packaging 600c is shown to
conform to the shape or package contents. Here a conventional syringe is used to
illustrate the packaging concept. This fully conforming packaging can also be used with
the syringe mixing administration devices discussed above and those disclosed in the
earlier filed applications which are incorporated herein by reference. Packaging 600c
can preferably be flexible and tear resistant and can be heat sealed to the body of the
device within. The packaging may optionally include one or more rigid and/or semi-rigid
components 613 which can support or stabilize one or more devices structures or
positioning of device features relative to another. For example, in the depiction in Fig.
17 rigid or semi-rigid packaging 613 can be utilized over the piston stem area to prevent
piston 200 from inserting within syringe barrel 100. Such support features may also
help minimize or prevent damage from impact that may occur, for example, during
shipping. For unitary device configurations such as those discussed above, such
packaging can preferably be flexible enough to allow for manipulation of the device
within the packaging.

14
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[0068] Additionally or alternatively, packaging can be attached to the device at
one or more points 615. Such attachment can be achieved utilizing, for example, heat
sealing, welding, ultrasonic methods or adhesives. The points of attachment are not
limited to any particular location or number. Preferably, the attachments stabilize the
positioning of the device during shipping and storage and can be disconnected from the
device by pulling away of the packaging from the device by the user for manipulation
during preparation for administration.

[0069] The mixing/administration systems of the invention can be used with
ease by a variety of personnel including, for example, home care providers, battlefield or
disaster relief workers, or by patients themselves with minimal risk of error or
contamination. In particular embodiments, devices of the invention are provided in
protective packaging that decreases the likelihood of exposure of personnel to the
contents of the device. The packaging is provided to meet or exceed standards for
cleanliness and sterility as documented in U.S. Pharmacopia § 797.

[0070] In compliance with the statute, the invention has been described in
language more or less specific as to structural and methodical features. It is to be
understood, however, that the invention is not limited to the specific features shown and
described, since the means herein disclosed comprise preferred forms of putting the
invention into effect. The invention is, therefore, claimed in any of its forms or
modifications within the proper scope of the appended claims appropriately interpreted
in accordance with the doctrine of equivalents.
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CLAIMS

The invention claimed is:

1. A syringe device mixing/administration system comprising:
a syringe barrel having a forward end and an opposing back end;
a syringe piston insertable into the back end of the syringe barrel;
a fluid-bag reversibly attachable to the forward end of the syringe barrel;
and
a protective film material encasing the syringe barrel, syringe piston and
fluid-bag.

2. The system of claim 1 further comprising a protective tray containing the
protective film encasing the syringe barrel, syringe piston and fluid-bag, the protective
tray comprising raised protrusions to support the syringe barrel and the syringe piston.

3. The system of claim 1 wherein the protective film is configured to allow
manipulation of the syringe piston relative to the syringe barrel without removal or
puncturing the protective film.

4, The system of claim 1 wherein the protective film provides protection to
handlers from the contents of the syringe and the bag.

5. The system of claim 1 wherein the piston comprises a piston stem having
a fluid passageway passing longitudinally therethrough.

6. The system of claim 5 further comprising a vial housing extending from
an end of the piston stem, the vial housing being of sufficient length to allow removal of
a vial lid from a vial contained within the housing without removing the vial from the

housing.

7. The system of claim 5 further comprising a vial housing extending from
an end of the piston stem, the vial housing having an opening for insertion of a vial.

8. The system of claim 7 further comprising a protective tray containing the
protective film encasing the syringe barrel, syringe piston and fluid-bag, the protective
tray comprising raised protrusions to support the syringe barrel and the syringe piston

and a plurality of protrusions to support a vial, the plurality of protrusions extending
16
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beyond the diameter of the vial where the vial is inserted between the plurality of

protrusions on its side.

9. The system of claim 1 further comprising a valve device disposed
between the fluid-bag and the forward end of the syringe barrel, the valve device
comprising a valve configured to control fluid communication between the syringe barrel

and the interior of the fluid-bag.

10. A syringe device comprising:

a syringe barrel having an internal chamber;

a syringe piston having a first end insertable into the internal chamber, a
second end, and a stem extending from the first end to a container housing, the
container housing extending to the second end and being configured to house a
container, at least a portion of the container housing being insertable within the internal
chamber; and

a fluid passageway extending from the container housing through the
piston stem and through the first end of the piston.

11. The syringe device of claim 10 wherein the container housing comprises
an internal chamber having sidewalls, at least a portion of the sidewalls having texture.

12. The syringe device of claim 11 wherein the texture comprises at least
one of ribs and bumps.

13. The syringe device of claim 10 wherein the container housing comprises
a cylindrical sidewall having at least one lengthwise slit or opening.

14. The syringe device of claim 13 wherein the container housing comprises
two opposing lengthwise openings configured to allow removal of a lid from an enclosed
container, and extraction of the lid from the housing.

15. The syringe device of claim 10 wherein the container housing comprises
a cylindrical sidewall having at least one hole configured to allow removal of a lid from
an enclosed container, and extraction of the lid from the housing.

16. The syringe device of claim 10 further comprising a vial-piercing device

within the container housing.
17
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17. The syringe device of claim 10 further comprising a luer-lok fitting
configured to attach to a corresponding luer-lok fitting on a container.

18. The syringe device of claim 10 further comprising an adapter extending
from the second end of the piston configured to adapt the device to a syringe pump.

19. The syringe device of claim 10 further comprising a container shield

extending from the container housing and enclosing a container.

20. A method of protecting a syringe handler, comprising:

providing the components of a syringe device;

encasing the components in a protective film comprising one or more
members of the group consisting of polypropylene (PP), polyvinyls, aluminum foil,
aluminum oxide coated nylon, biaxially oriented (biax) nylon (BO nylon), biax
polyethylene terephthalate (BOPET), aluminum oxide coated BOPET, polycarbonate,
oriented polypropylene (OPP), biax OPP (BOPP), high density polyethylene (HDPE),
medium density polyethylene (MDPE), low density polyethylene (LDPE), linear low
density polyethylene (LLDPE), ethylene vinyl acetate copolymer (EVA), metallocene,
ionomer, polyvinylidene chloride (PVdC), metallized PET, metallized OPP, poly(ethylene
vinyl alcohol) (EVOH), coex, surlyn, silicon oxide coated BOPET, and paper; wherein
the protective film is loose to allow manipulation of the syringe components relative to

one another without opening or puncturing the film.

21. The method of claim 20 wherein the film is tubular and tapered and
wherein a tear strip is provided to expose a forward end of the syringe device for

administration.
22. The method of claim 20 wherein the film is a sack, bag or pouch.

23. The method of claim 20 wherein the film forms an internal compartment

and further comprising sterilizing the components and the internal compartment.

24. The method of claim 20 wherein the film is a laminate comprising at least
two layers of differing materials.

18
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25. The method of claim 24 wherein at least one of the layers is an oxygen
barrier, wherein the film forms an internal compartment, and wherein the internal

compartment contains at least one of nitrogen and an inert gas.

26. A method of protecting a syringe handler, comprising:

providing the components of a syringe device;

encasing the components in a protective film comprising one or more
members of the group consisting of polypropylene (PP), polyvinyls, aluminum foil,
aluminum oxide coated nylon, biaxially oriented (biax) nylon (BO nylon), biax
polyethylene terephthalate (BOPET), aluminum oxide coated BOPET, polycarbonate,
oriented polypropylene (OPP), biax OPP (BOPP), high density polyethylene (HDPE),
medium density polyethylene (MDPE), low density polyethylene (LDPE), linear low
density polyethylene (LLDPE), ethylene vinyl acetate copolymer (EVA), metallocene,
ionomer, polyvinylidene chloride (PVdC), metallized PET, metallized OPP, poly(ethylene
vinyl alcohol) (EVOH), coex, surlyn, silicon oxide coated BOPET and paper; wherein the
protective film is formed to at least partially conform to the shape of the components;
and

heat sealing the protective film to at least some of the components.

27. The method of claim 26 wherein the protective film comprises one or
more rigid or semi-rigid portions configured to stabilize the components of the device

relative to one another.

28. The method of claim 26 further comprising attaching the film to at least

one location of the syringe device.

29. The method of claim 26 wherein the film forms an internal compartment

and wherein the internal compartment and components are sterilized.

30. The method of claim 26 wherein the film is a laminate comprising at least
two differing materials.

31. The method of claim 26 wherein the film provides an oxygen barrier.
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32. The method of claim 26 wherein the syringe device components
comprise a potentially harmful agent selected from the group consisting of allergens,
teratogens, endocrine-disruptors and carcinogens.

33. Protective syringe device packaging comprising a laminate film of
materials sealed to encase the components of a syringe device containing a potentially
harmful agent, the laminate film comprising at least one member of the group consisting
of polypropylene (PP), polyvinyls, aluminum foil, aluminum oxide coated nylon, biaxially
oriented (biax) nylon (BO nylon), biax polyethylene terephthalate (BOPET), aluminum
oxide coated BOPET, polycarbonate, oriented polypropylene (OPP), biax OPP (BOPP),
high density polyethylene (HDPE), medium density polyethylene (MDPE), low density
polyethylene (LDPE), linear low density polyethylene (LLDPE), ethylene vinyl acetate
copolymer (EVA), metallocene, ionomer, polyvinylidene chloride (PVdC), metallized
PET, metallized OPP, poly(ethylene vinyl alcohol) (EVOH), coex, surlyn, silicon oxide
coated BOPET and paper.

34. The packaging of claim 33 wherein the packaging provides a barrier to
one or more of pathogens, light, oxygen and moisture.

35. The packaging of claim 33 wherein the packaging forms a sealed internal

compartment and wherein the internal compartment is sterile.

36. The packaging of claim 33 wherein the packaging allows manipulation of
the syringe device without exposing the device to an environment external to the
packaging.

37. The packaging of claim 36 wherein the syringe device is a
mixing/administration system comprising:

a syringe barrel comprising a first medicant component;

a syringe piston having a fluid passageway longitudinally therethrough,
the piston having a first end inserted within the syringe barrel and an opposing second
end; and

a container comprising a second medicant component; and wherein the
manipulation of the syringe device comprises establishing fluid communication between
the container and the fluid passageway and mixing the first and second medicant

components by sliding the piston.
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38. The packaging of claim 33 wherein the film is a bag, sack or pouch.

39. The packaging of claim 33 wherein the film at least partially conforms to
the shape of the syringe device.

40. The packaging of claim 33 wherein the film is heat-sealed around the
syringe device.

41. The packaging of claim 33 wherein the film is attached to the syringe

device at one or more locations.

42. The packaging of claim 33 further comprising a tray having a

compartment containing the encased syringe devise.

43. The packaging of claim 42 wherein the tray further comprises one or
more protrusions supporting and stabilizing positioning of the syringe barrel and piston
relative to one another.
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AMENDED CLAIMS
received by the International Bureau on 02 February 2009

The invention claimed is:

1. A syringe device mixing/administration system comprising:
a syringe barrel having a forward end and an opposing back end;
a syringe piston insertable into the back end of the syringe barrel;
a fluid-bag reversibly attachable to the forward end of the syringe barrel;
and
a laminate protective film material encasing the syringe barrel, syringe
piston and fluid-bag.

2. The system of claim 1 further comprising a protective tray containing the
protective film encasing the syringe barrel, syringe piston and fluid-bag, the protective

tray comprising raised protrusions to support the syringe barrel and the syringe piston.

3.  Thesystem of claim 1 wherein the protective film is configured to allow
manipulation of the syringe piston relative to the syringe barrel without removal or
puncturing the protective film. ‘

4. The system of claim 1 wherein the protective film provides protection to
handlers from the contents of the syringe and the bag.

5. The system of claim 1 wherein the piston comprises a piston stem having
a fluid passageway passing longitudinally therethrough.

6. The system of claim 5 further comprising a vial housing extending from
- an end of the piston stem, the vial housing being of sufficient length to allow removal of
a vial lid from a vial contained within the housing without removing the vial from the
housing.

7. The system of claim 5 further comprising a vial housing extending from
an end of the piston stem, the vial housing having an opening for insertion of a vial.

8. The system of claim 7 further comprising a protective tray containing the
protective film encasing the syringe barrel, syringe piston and fluid-bag, the protective
tray comprising raised protrusions to support the syringe barrel and the syringe piston

and a plurality of protrusions to support a vial, the plurality of protrusions extending
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beyond the diameter of the vial where the vial is inserted between the plurality of

protrusions on its side.

9. The system of claim 1 further comprising a valve device disposed
between the fluid-bag and the forward end of the syringe barrel, the valve device
comprising a valve configured to control fluid communication between the syringe barrel

and the interior of the fluid-bag.

10. A syringe device comprising:

a syringe barrel having an internal chamber;

a syringe piston having a first end insertable into the internal chamber, a
second end, and a stem extending from the first end to a container housing, the
container housing extending to the second end and being configured to house a
container, at least a portion of the container housing being insertable within the internal
charﬁber; and

a fluid passageway extending from the container housing through the

piston stem and through the first end of the piston.

11. The syringe device of claim 10 wherein the container housing comprises
an internal chamber having sidewalls, at least a portion of the sidewalls having texture.

12, The syringe device of claim 11 wherein the texture comprises at least

one of ribs and bumps.

13. The syringe device of claim 10 wherein the container housing comprises
a cylindrical sidewall having at least one lengthwise slit or opening.

14, The syringe device of claim 13 wherein the container housing comprises
two opposing lengthwise openings ‘configured to allow removal of a lid from an enclosed

container, and extraction of the lid from the housing.

15. The syringe device of claim 10 wherein the container housing comprises
a cylindrical sidewall having at least one hole configured to allow removal of a lid from
an enclosed container, and extraction of the lid from the housing.

16. The syringe device of claim 10 further comprising a vial-piercing device
within the container housing.
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17. The syringe device of claim 10 further comprising a luer-lok fitting

configured to attach to a corresponding luer-lok fitting on a container.

18. The syringe device of claim 10 further comprising an adapter extending
from the second end of the piston configured to adapt the device to a syringe pump.

19. The syringe device of claim 10 further comprising a container shield

extending from the container housing and enclosing a container.

20. A method of protecting a syringe handler, comprising:

providing the components of a syringe device;

encasing the components in a protective laminate film comprising at least
two layers of differing materials, a first of the layers comprising at least one member of
the group consisting of polypropylene (PP), polyvinyls, aluminum foil, aluminum oxide
coated nylon, biaxially oriented (biax) nylon (BO nylon), biax polyethylene terephthalate
(BOPET), aluminum oxide coated BOPET, polycarbonate, oriented polypropylene
(OPP), biax OPP (BOPP), high density polyethylene (HDPE), medium density
polyethylene (MDPE), low dénsity polyethylene (LDPE), linear low density polyethylene
(LLDPE), ethylene vinyl acetate copolymer (EVA), metallocene, ionomer, polyvinylidene
chloride (PVdC), metallized PET, metallized OPP, poly(ethylene vinyl alcohol) (EVOH),
coex, surlyn, silicon oxide coated BOPET, and paper; wherein the protective film is
loose to allow manipulation of the syringe components relative to one another without
opening or puncturing the film.

21, The method of claim 20 wherein the film is tubular and tapered and
wherein a tear strip is provided to expose a forward end of the syringe device for
administration.

22. The method of claim 20 wherein the film is a sack, bag or pouch.

23. The method of claim 20 wherein the film forms an internal compartment
and further comprising sterilizing the components and the internal compartment.

24. (Canceled).
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25. The method of claim 20 wherein at least one of the layers is an oxygen
barrier, wherein the film forms an internal compartment, and wherein the internal
compartment contains at least one of nitrogen and an inert gas.

26. A method of protecting a syringe handler, comprising:

providing the components of a syringe device;

encasing the components in a protective laminate film comprising at least
one member of the group consisting of polypropylene (PP), polyvinyls, aluminum foil,
aluminum oxide coated nylon, biaxially oriented (biax) nylon (BO nylon), biax
polyethylene terephthalate (BOPET), aluminum oxide coated BOPET, polycarbonate,
oriented polypropylene (OPP), biax OPP (BOPP), high density polyethylene (HDPE),
medium density polyethylene (MDPE), low density polyethylene (LDPE), linear low
density polyethylene (LLDPE), ethylene vinyl acetate copolymer (EVA), metallocene,
ionomer, polyvinylidene chloride (PVdC), metallized PET, metallized OPP, poly(ethylene
vinyl alcohol) (EVOH), coex, surlyn, silicon oxide coated BOPET and paper; wherein the
protective film is formed to at ieast partially conform to the shape of the components;
and

heat sealing the protective film to at least some of the components. '

27. The method of claim 26 wherein the protecti\)e film comprises one or
more rigid or semi-rigid portions configured to stabilize the components of the device
relative to one another.

28. The method of claim 26 further comprising attaching the film to at least
one location of the syringe device.

29. The method of claim 26 wherein the film forms an internal compartment
and wherein the internal compartment and components are sterilized.

30. The method of claim 26 wherein the film is a laminate comprising at least
two differing materials.

31. The method of claim 26 wherein the film provides an oxygen barrier.
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32. The method of claim 26 wherein the syringe device components
comprise a potentially harmful agent selected from the group consisting of allergens,
teratogens, endocrine-disruptors and carcinogens.

33. Protective syringe device packaging comprising a laminate film of
materials sealed to encase the components of a syringe device containing a potentially
harmful agent, the laminate film comprising at least one member of the group consisting
of polypropylene (PP), polyvinyls, aluminum foil, aluminum oxide coated nylon, biaxially
oriented (biax) nylon (BO nylon), biax polyethylene terephthalate (BOPET), aluminum
oxide coated BOPET, polycarbonate, oriented polypropylene (OPP), biax OPP (BOPP),
high density polyethylene (HDPE), medium density polyethylene (MDPE), low density
polyethylene (LDPE), linear low density polyethylene (LLDPE), ethylene vinyl acetate
copolymer (EVA), metallocene, ionomer, polyvinylidene chloride (PVdC), metallized
PET, metallized OPP, poly(ethylene vinyl alcohol) (EVOH), coex, surlyn, silicon oxide
coated BOPET and paper, the packaging allowing manipulation of the syringe device

without exposing the device to an environment external to the packaging.

34. The packaging of claim 33 wherein the packaging provides a barrier to
one or more of pathogens, light, oxygen and moisture.

35. The packaging of claim 33 wherein the packaging forms a sealed internal
compartment and wherein the internal compartment is sterile. .

36. (Canceled).

37. The packaging of claim 33 wherein the syringe device is a
mixing/administration system comprising:

a syringe barrel comprising a first medicant component;

a syringe piston having a fluid passageway longitudinally therethrough,
the piston having a first end inserted within the syringe barrel and an opposing second
end; and .

a container comprising a second medicant component; and wherein the
manipulation of the syringe device comprises establishing fluid communication between
the container and the fluid passageway and mixing the first and second medicant

components by sliding the piston.
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38. The packaging of claim 33 wherein the filmis a bag, sack or pouch.

39. The packaging of claim 33 wherein the film at least partially conforms to
the shape of the syringe device.

40. The packaging of claim 33 wherein the film is heat-sealed around the
syringe device.

41. The packaging of claim 33 wherein the film is attached to the syringe
device at one or more locations.

42. The packaging of claim 33 further comprising a tray having a
compartment containing the encased syringe devise.

43. The packaging of claim 42 wherein the tray further comprises one or
more protrusions supporting and stabilizing positioning of the syringe barrel and piston
relative to one another.

.27



WO 2009/046316 PCT/US2008/078774

1/12

N

106




PCT/US2008/078774

WO 2009/046316

2/12

==k

1£°14

~ sz

W T H \ /0 i
T cos M L|H ot e~ HHE——20C
] | m 1
¥0Z o u\y\ﬁ\ 5 -
sos 092 _
, %w< W/S
90z )
002



WO 2009/046316 PCT/US2008/078774

410 200a
, A /

206

\‘\\\‘i

TN

\‘\\\\‘i




PCT/US2008/078774

WO 2009/046316

4/12

10

206

QXS

200c

=

I

10

218

318

0

40

410

10c

260 9

=

QA

200c

LF /=



WO 2009/046316

N

PCT/US2008/078774

206

| 318¢

J00f —

200f 3

310f -

324

400




WO 2009/046316 PCT/US2008/078774

6/12

S
=

310




WO 2009/046316 ’ PCT/US2008/078774




PCT/US2008/078774

WO 2009/046316

\ 90Z

F ,___i___

00l 4
v
7

Z

Y

\. z09




000000000000000000000000000000




WO 2009/046316 PCT/US2008/078774

600a




WO 2009/046316 PCT/US2008/078774




WO 2009/046316 PCT/US2008/078774




INTERNATIONAL SEARCH REPORT International application No.

PCT/US2008/078774

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - A61M 5/24 (2008.04)
USPC - 604/205

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC(8) - A61M 5/24 (2008.04)
USPC - 604/89, 187, 205, 414

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)

PatBase

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2006/044236 A2 (TENNICAN et al) 27 April 2006 (27.04.2008) entire document 10-23

Y | 19,2443

Y US 5,478,337 A (OKAMOTO et al) 26 December 1995 (26.12.1995) entire document 1-9

Y US 2006/0275336 A1 (DU PLESSIS) 07 December 2006 (07.12.2006) entire document 24-25, 30-31, 33-43
Y US 4,142,633 A (RAGHAVACHARI et al) 06 March 1979 (06.03.1579) entire document 26-32, 39-40

A WO 01/41666 A1 (ESPOSITO) 14 June 2001 (14.06.2001) entire document 143

A WO 99/37233 A1 (OMSTEAD et al) 29 July 1999 (29.07.1999) entire document 1-43

A US 5,407,070 A (BASCOS et al) 18 April 1995 (18.04.1995) entire document 1-43

A US 4,164,203 A (CAVANAGH) 14 August 1979 (14.08.1979) entire document 1-43

A US 7.081,109 B2 (TIGHE et al) 25 July 2006 (25.07.2006) entire document 1-43

A US 5,842,326 A (WOLF) 01 December 1998 (01.12.1998) entire document 1-43

A US 5,647,845 A (HABER et al) 15 July 1997 (15.07.1897) entire docurent 1-43

A US 2,693,186 A (RIKER et al) 02. No:vember 1954 (02.11.1954) entire document 1-43

A US 2004/0254525 A1 (UBER !l et al) 16 December 2004 (16.12.2004) entire document 1-43

[l

D Further documents are listed in the continuation of Box C.

*  Special categories of cited documents: “T” later document published after the international filing date or priority

the priority date claimed

“A” document defining the general state of the art which is not considered date and not in conflict with the aptﬁliqation but cited to understand
to be of particular relevance the principle or theory underlying the invention

“E” earlier application or patent but published on or after the intemational “X” document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

“L” document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited atlo estabh(sh the ptl_:b!il)canon date of another citation or other «y» gocument of particular relevance; the claimed invention cannot be
special reason (as Specilie . e considered to involve an inventive step when the document is

“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the ant

“p” document published prior to the international filing date but later than  «g» gocument member of the same patent family

Date of the actual completion of the international search

24 November 2008

Date of mailing of the international search report

17 DEC 2008

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Authorized officer:
Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Farm PCT/ISA/210 (second sheet) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - amend-body
	Page 24 - amend-body
	Page 25 - amend-body
	Page 26 - amend-body
	Page 27 - amend-body
	Page 28 - amend-body
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - wo-search-report

