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SYRINGE ADAPTER WITH ASPIRATION ASSEMBLY

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority to United States Provisional Application Serial
No. 62/659,840, entitled “Syringe Adapter with Aspiration Assembly”, filed April 19, 2018, the

entire disclosure of which is hereby incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to a syringe adapter for connecting a syringe to another
medical device or fluid container and, more particularly, to a syringe adapter including an
aspiration assembly.

Description of Related Art

[0003] Healthcare clinicians, such as pharmacists and nurses, can be subject to acute and long
term health risks as a result of repeated exposure to drugs or solvents, which may escape into the
air during drug preparation, drug administration, and other similar handling activities. For
example, when performing infusions, it is often necessary to inject a drug or other medical
substance into an infusion fluid inside an infusion bag or other infusion fluid container. This
injection is often performed by penetrating a septum or other fluid barrier of an injection port on
the infusion bag or on the infusion fluid line with a needle of a syringe filled with the medical fluid
in question. Before penetrating the septum, it may also be necessary to transfer the medical fluid
from a vial to a syringe and then from the syringe to the container. In each of these steps, the
clinician or care provider may be exposed to the medical fluid resulting in contamination from, for
example, vaporized medical fluids or from contaminants released as an aerosol. For example,
contamination may occur by breathing the vaporized or aerosol contaminates into the lungs.
Contamination may also occur when vaporized or aerosol contaminants condense on and then
penetrate the clinician’s or care provider’s skin. In some instances, such condensed contaminates
may even penetrate protective gloves.

[0004] Unfortunately, exposure to contaminants may, on a long term basis, give rise to
unacceptably high concentrations of medicament or contaminants in the clinician’s or care

provider’s blood or body tissue. Risk of contamination is increased due to the many transferring
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steps between containers which must occur during preparation of complex infusions. For these
reasons, closed system transfer devices (CSTDs) have been developed to ensure that the
medicament is contained in the transfer device during transfer of the medicament. A CSTD
generally includes a syringe adapter for connection to a syringe and another adapter for connection
to a vial, a second syringe, a fluid container, or a conduit providing fluid access to the patient’s
circulatory system. In use, the clinician or care provider may reconstitute a powdered or
lyophilized compound with saline or some other reconstitution medium by attaching the syringe
to the vial via connection of the respective adapters. The drug is then reconstituted by injecting
fluid from the syringe, through the respective adapters, and into the vial. In some instances, the
reconstituted infusion may then be aspirated into the syringe. After aspiration, the adapters can be
disconnected from one another. The clinician or care provider may then attach the syringe to
another adapter to transfer fluid from the syringe to a fluid conduit or patient delivery device, such
as an IV line or syringe, for administration to the patient. In certain circumstances, air is first
aspirated into a syringe and injected into a vial prior to withdrawal of fluid from the vial. Injecting
the vial with air pressurizes the vial such that when fluid is withdrawn from the vial, the pressure

within the vial returns to its original pressure.

SUMMARY OF THE INVENTION

[0005] According to one aspect of the disclosure, a syringe adapter includes a housing having a
first end and a second end positioned opposite the first end, with the housing including a connector
body positioned at the first end of the housing and configured to be secured to a syringe barrel, a
cannula positioned within the housing, with the cannula having a first end and a second end
opposite the first end and defining a transfer opening and a valve opening, a seal arrangement
positioned within the housing and movable within the housing, with the seal arrangement including
a membrane, and an aspiration assembly positioned within the housing. The aspiration housing
includes an aspiration housing defining an aspiration opening, a filter received by the aspiration
housing, and one-way valve received by the aspiration housing, where the valve opening of the
cannula is positioned within the aspiration housing, and where air is configured to flow into the
filter via the aspiration opening, into the one-way valve, and into the valve opening of the cannula.
[0006] The aspiration assembly may further include a base secured to the aspiration housing

and engaging the filter and the one-way valve. The base may be secured to the connector body.
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The first end of the cannula may be secured to the connector body, with the cannula extending
through the base, the one-way valve, the filter, and the aspiration housing with the second end of
the cannula configured to be received by the seal arrangement. The one-way valve may prevent
the flow of fluid from the one-way valve to the filter and to the aspiration opening of the aspiration
housing. The seal arrangement may have a first position with the second end of the cannula
received within the membrane of the seal arrangement and a second position with the second end
of the cannula positioned outside of the membrane of the seal arrangement, with the membrane of
the seal arrangement engaging and sealing the aspiration opening of the aspiration housing when
the seal arrangement is in the second position. At least a portion of the aspiration assembly may
be received within the connector body. The valve opening of the cannula may include a plurality
of openings. The filter and the one-way valve may be annular, with the one-way valve received
within the filter. The one-way valve may include a valve body and a valve member moveable
radially inward relative to the valve body. The valve member of the one-way valve may be
elastomeric.

[0007] In a further aspect, a syringe adapter includes a housing having a first end and a second
end positioned opposite the first end, with the housing including a connector body positioned at
the first end of the housing and configured to be secured to a syringe barrel, a cannula positioned
within the housing, with the cannula having a first end and a second end opposite the first end, a
seal arrangement positioned within the housing and movable within the housing, with the seal
arrangement including a membrane, and an aspiration assembly positioned within the housing.
The aspiration assembly includes an aspiration housing defining an aspiration opening, a filter
received by the aspiration housing, and a one-way valve received by the aspiration housing, where
air is configured to flow into the aspiration housing via the aspiration opening, through the one
way valve, and through the filter.

[0008] The aspiration assembly may further include a base secured to the aspiration housing
and engaging the filter. The base may define an opening and the connector body may define an
opening in fluid communication with the opening of the base and a central passageway of the
connector body. The connector body may define an opening in fluid communication with the
aspiration housing and a central passageway of the connector body, where air is configured to pass
through the filter and enter the opening of the connector body. The first end of the cannula may

be secured to the connector body, with the cannula extending through the filter, the one-way valve,
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and the aspiration housing with the second end of the cannula configured to be received by the seal
arrangement. The one-way valve may prevent the flow of fluid from within the aspiration housing
to the aspiration opening. The seal arrangement may have a first position with the second end of
the cannula received within the membrane of the seal arrangement and a second position with the
second end of the cannula positioned outside of the membrane of the seal arrangement, with the
seal arrangement engaging and sealing the aspiration opening of the aspiration housing when the
seal arrangement is in the second position. One of the membrane and a sealing gasket may seal
the aspiration opening of the aspiration housing when the seal arrangement is in the second
position. The one-way valve may be an umbrella valve.

[0009] These and other features and characteristics of the present invention, as well as the
methods of operation and functions of the related elements of structures and the combination of
parts and economies of manufacture, will become more apparent upon consideration of the
following description and the appended claims with reference to the accompanying drawings, all
of which form a part of this specification, wherein like reference numerals designate corresponding
parts in the various figures. It is to be expressly understood, however, that the drawings are for
the purpose of illustration and description only and are not intended as a definition of the limits of
the invention. As used in the specification and the claims, the singular form of “a”, “an”, and “the”

include plural referents unless the context clearly dictates otherwise.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a perspective view of a syringe adapter according to one aspect of the present
invention.

[0011] FIG. 2 is a cross-sectional view of the syringe adapter of FIG. 1.

[0012] FIG. 3 is an exploded perspective view of the syringe adapter of FIG. 1.

[0013] FIG. 4 is a perspective view of an aspiration assembly according to one aspect of the
present invention.

[0014] FIG. 5 is a perspective view of a one-way valve according to one aspect of the present
invention.

[0015] FIG. 6 is a partial cross-sectional view of the syringe adapter of FIG. 1, showing an

aspiration flow path.
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[0016] FIG. 7 is a partial cross-sectional view of the syringe adapter of FIG. 1, showing a closed
path through a one-way valve.

[0017] FIG. 8 is a partial cross-sectional view of the syringe adapter of FIG. 1, showing a second
position of a seal arrangement and highlighting a seal interface between the seal arrangement and
an aspiration assembly.

[0018] FIG. 9 is a partial cross-sectional view of the syringe adapter of FIG. 1, showing a second
position of a seal arrangement and a flow path through the syringe adapter into a syringe.

[0019] FIG. 10 is a cross-sectional view of an aspiration assembly according to a further aspect
of the present invention.

[0020] FIG. 11 is an exploded perspective view of the aspiration assembly of FIG. 10.

[0021] FIG. 12 is a cross-sectional view of the aspiration assembly of FIG. 10, showing a flow
path through the aspiration assembly.

[0022] FIG. 13 is a cross-sectional view of the aspiration assembly of FIG. 10, showing a closed
path through a one-way valve.

[0023] FIG. 14 is a cross-sectional view of the aspiration assembly of FIG. 10, showing a seal
arrangement in a second position.

[0024] FIG. 15 is a cross-sectional view of the aspiration assembly of FIG. 10, showing a flow
path through the aspiration assembly and into a connector body.

[0025] FIG. 16. is a cross-sectional view of the aspiration assembly of FIG. 10, showing a flow
path arrangement and configuration pursuant to a further aspect of the present invention.

[0026] FIG. 17 is a cross-sectional view of a seal arrangement according to one aspect of the
present invention.

[0027] FIG. 18 is a cross-sectional view of a seal arrangement according to a further aspect of

the present invention.

DESCRIPTION OF THE INVENTION

[0028] The illustrations generally show preferred and non-limiting aspects of the systems and
methods of the present disclosure. While the descriptions present various aspects of the devices,
it should not be interpreted in any way as limiting the disclosure. Furthermore, modifications,
concepts, and applications of the disclosure’s aspects are to be interpreted by those skilled in the

art as being encompassed by, but not limited to, the illustrations and descriptions herein.
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[0029] Further, for purposes of the description hereinafter, the terms “end”, “upper”, “lower”,
“right”, “left”, “vertical”, “horizontal”, “top”, “bottom”, “lateral”, “longitudinal”, and derivatives
thereof shall relate to the disclosure as it is oriented in the drawing figures. The term “proximal”
refers to the direction toward the center or central region of the device. The term “distal” refers to
the outward direction extending away from the central region of the device. However, it is to be
understood that the disclosure may assume various alternative variations and step sequences,
except where expressly specified to the contrary. It is also to be understood that the specific
devices and processes illustrated in the attached drawings, and described in the following
specification, are simply exemplary aspects of the disclosure. Hence, specific dimensions and
other physical characteristics related to the aspects disclosed herein are not to be considered as
limiting. For the purpose of facilitating understanding of the disclosure, the accompanying
drawings and description illustrate preferred aspects thereof, from which the disclosure, various
aspects of its structures, construction and method of operation, and many advantages may be
understood and appreciated.

[0030] According to an aspect of the disclosure, a syringe adapter 10 for connecting a syringe
12 to another medical device, such as a patient connector 14, or fluid container is provided. The
medical device can be, for example, a patient line, vial adapter, fluid container, or infusion adapter.
In other examples, the container can be a medical vial, syringe barrel, IV bag, or similar container
for holding a fluid to be administered to a patient. The syringe adapter 10 can be used to facilitate
closed transfer of fluids between the syringe 12 and medical device or fluid container.

[0031] Referring to FIGS. 1-9, the syringe adapter 10 according to one aspect of the present
invention includes a housing 20, a cannula 22 positioned within the housing 20, a seal arrangement
24 positioned within the housing 20 and movable within the housing 20 between first and second
positions, and an aspiration assembly 26 positioned within the housing 20. The aspiration
assembly 26 is configured allow the syringe 12 to aspirate air into the syringe 12 while the syringe
adapter 10 is connected to the syringe 12. As noted above, in certain circumstances, aspirating air
into the syringe 12 while connected to the syringe adapter 10 is desirable to allow air to be injected
into a vial or other container. Without the aspiration arrangement, the seal arrangement 24 would
prevent air from being aspirated into the syringe 12 when connected to the syringe adapter 10.
[0032] The housing 20 has a first end 30 and a second end 32 positioned opposite the first end

30 and includes a connector body 34 positioned at the first end 30 of the housing 20. The connector
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body 34 is configured to be secured to the syringe 12. In one aspect, the connector body 34
includes a female luer connector 36, although other suitable connection arrangements may be
utilized. The cannula 22 has a first end 40 and a second end 42 opposite the first end 40. The
cannula 22 defines a transfer opening 44 and a valve opening 46. The transfer opening 44 is
positioned adjacent to the second end 42 of the cannula 22. The valve opening 46 is positioned
intermediate the first and second ends 40, 42 of the cannula 22. The seal arrangement 24 includes
a collet 50 and a membrane 52 received within the collet 50, although other suitable seal
arrangements 24 may be utilized. The seal arrangement 24 has a first position with the second end
42 of the cannula 22 received within the membrane 52 of the seal arrangement 24 and a second
position with the second end 42 of the cannula 22 positioned outside of the membrane 52 of the
seal arrangement 24. The seal arrangement 24 facilitates the closed transfer of fluid utilizing the
syringe adapter 10. The collet 50 cooperates with a mating connector, such as the patient connector
14, to connect the collet 50 to the mating connector and to transition the seal arrangement 24 from
the first position to the second position to allow fluid to flow through the cannula 22. The seal
arrangement 24 is not discussed in detail herein and may function similarly to the seal arrangement
shown and described in United States Patent Appl. Pub. No. 2015/0297454, which is incorporated
by reference herein in its entirety.

[0033] Referring to FIGS. 3-9, the aspiration assembly 26 includes an aspiration housing 56
defining an aspiration opening 58, a filter 60 received by the aspiration housing 56, and a one-way
valve 62 received by the aspiration housing 56. As shown in FIG. 6, air is configured to flow into
the filter 60 via the aspiration opening 58, into the one-way valve 62, and into the valve opening
46 of the cannula 22. More specifically, when a syringe plunger 64 is withdrawn, a pressure drop
is created within the aspiration housing 56 to open the one-way valve 62 to aspirate air through
the housing 20, through the aspiration opening 58, through the filter 60, through the one-way valve
62, into the cannula 22 via the valve opening 46, through a central passageway 65 of the connector
body 34, and into the syringe 12.

[0034] The aspiration assembly 26 may also include a base 66 secured to the aspiration housing
56 and engaging the filter 60 and one-way valve 62. The base 66 may be secured to the connector
body 34. The base 66 may be secured to the aspiration housing 56 and the connector body 34 via
ultrasonic welding, although other suitable securing arrangements may also be utilized. The first

end 40 of the cannula 22 is secured to the connector body 34 with the cannula 22 extending through
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the base 66, the one-way valve 62, the filter 60, and the aspiration housing 56, with the second end
42 of the cannula 22 configured to be received by the seal arrangement 24, as discussed above.
[0035] As shown in FIG. 7, the one-way valve 62 prevents the flow of fluid from the one-way
valve 62 to the filter 60 and to the aspiration opening 58 of the aspiration housing 56. As shown
in FIGS. 8 and 9, the membrane 52 of the seal arrangement 24 engages and seals the aspiration
opening 58 of the aspiration housing 56 when the seal arrangement 24 is in the second position.
In particular, the membrane 52 of the seal arrangement 24 forms a sealed interface 68 with the
aspiration assembly 26, as highlighted in FIG. 8, to prevent the possibility of any fluid or
contamination from entering or exiting the housing 20 via the aspiration assembly 26. A separate
sealing gasket or surface may be secured to the sealing arrangement 24 rather than utilizing the
membrane 52 to seal against the aspiration assembly 26.

[0036] Referring to FIGS. 6-9, at least a portion of the aspiration assembly 26 is received within
the connector body 34. In one aspect, the filter 60 and one-way valve 62 are annular with the one-
way valve 62 received within the filter 60. The aspiration housing 56 is cylindrical, although other
suitable shapes and configurations may be utilized. The base 66 includes a planar, circular portion
70 with a cylindrical extension 72 extending from the planar, circular portion 70. The cylindrical
extension 72 defines one or more openings 74 that are in fluid communication with the aspiration
housing 56. The valve opening 46 of the cannula 22 is positioned within the base 66, with the
opening 74 of the base 66 in fluid communication with the valve opening 46 of the cannula 22.
The valve opening 46 of the cannula 22 may include one or more openings 46 as shown in FIGS.
6-9.

[0037] Referring to FIGS. 4-9, the one-way valve 62 includes a valve body 76 and a valve
member 78 moveable radially inward relative to the valve body 76. The valve member 78 of the
one-way valve 62 is elastomeric, although other suitable materials may be utilized. The valve
member 78 may be over-molded onto the valve body 76, although other suitable arrangements
may be utilized. The valve member 78 includes angled surfaces 80 that cooperate with
corresponding angled surfaces 82 of the valve body 76 to only allow radially inward movement of
the valve member 78. Accordingly, the one-way valve 62 only permits aspiration of air into the
one-way valve 62 (FIG. 6) and into the aspiration assembly 26 with air moving from the syringe
12 into the aspiration assembly 26 (FIG. 7) causing the angled surfaces 80 of the valve member

78 to engage and seal against the angled surfaces 82 of the valve body 76 hereby preventing flow
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through the one-way valve 62. Due to the positioning of the one-way valve 62 within the filter 60,
the filter 60 is also configured to prevent the valve member 78 from moving radially outward. In
other words, the filter 60 restricts any radially outward movement of the valve member 78. During
aspiration into the syringe 12, the filter 60 is configured to filter any contamination from the air as
the air is aspirated into the syringe 12 through the aspiration assembly 26. The filter 60 may be
hydrophobic and/or oleophobic.

[0038] Referring to FIGS. 10-18, an aspiration assembly 126 according to a further aspect of
the present invention is provided. The aspiration assembly 126 is similar to the aspiration assembly
26 of FIGS. 1-9 and functions in a similar manner. The aspiration assembly 126 is incorporated
within a syringe adapter in a similar manner as the aspiration assembly 26 of FIGS. 1-9. The
aspiration assembly 126 of FIGS. 10-18 includes an aspiration housing 156 defining an aspiration
opening 158, a filter 160 received by the aspiration housing 156, and a one-way valve 162 received
by the aspiration housing 156, where air is configured to flow into the aspiration housing 156 via
the aspiration opening 158, through the one-way valve 162, and through the filter 160. The
aspiration assembly 126 includes a base 166 secured to the aspiration housing 156 and engaging
the filter 160. Rather than providing the valve opening 46 in the cannula 22 as in the syringe
adapter 10 of FIGS. 1-9, the base 166 defines an opening 170 and the connector body 34 defines
an opening 172. The opening 172 of the connector body 34 is in fluid communication with the
opening 170 of the base 166 and the central passageway 65 of the connector body 34. Accordingly,
as shown in FIG. 12, a flow path is provided through the aspiration opening 158 of the aspiration
housing 156, past the one-way valve 162, through the filter 160, through the opening 170 in the
base 166, through the opening 172 of the connector body 34, and into the central passageway 65
of the connector body 34.

[0039] Referring to FIGS. 12-18, the first end 40 of the cannula 22 is secured to the connector
body 34, with the cannula 22 extending through the filter 160, the one-way valve 162, and the
aspiration housing 158 with the second end 42 of the cannula 22 configured to be received by the
seal arrangement 24. The one-way valve 162 prevents the flow of fluid from within the aspiration
housing 156 to the aspiration opening 158. As with the syringe adapter 10 discussed above in
connection with FIGS. 1-9, the seal arrangement 24 engages and seals the aspiration opening 158
of the aspiration housing 156 when the seal arrangement 24 is in the second position. The

membrane 52 of the seal arrangement 24 may engage and seal the aspiration opening 158 as shown
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in FIGS. 14 and 17. Alternatively, in a further aspect shown in FIG. 18, a sealing gasket 176 is
received by the collet 50 with the sealing gasket 176 engaging and sealing the aspiration opening
158 of the aspiration housing 156. The one-way valve 162 is an umbrella valve, although other
suitable arrangements may be provided. The one-way valve 162 includes a central body 180
defining a passageway 182 and an umbrella-shaped flange 184 extending from the central body
180. As shown in FIG. 12, the umbrella-shaped flange 184 is resilient and configured to lift away
from the aspiration opening 158 of the aspiration housing 156 when air is aspirated via the syringe
12 through the aspiration opening 158 towards the opening 170 in the base 166 and the opening
172 in the connector body 34. In particular, withdrawing the plunger 64 of the syringe 12 will
cause a pressure drop within the aspiration housing 156, which opens the one-way valve 162 and
draws in air via the aspiration opening 158 as discussed above. As shown in FIGS. 13 and 14, air
or fluid flowing through the central passageway 65 of the connector body 34, into the opening 172
of the connector body 34, into the opening 170 of the base 166, and into the aspiration housing
156 will force the umbrella-shaped flange 184 of the one-way valve 162 against the aspiration
housing 156 to block the aspiration opening 158. Although a plurality of aspiration openings 158
are shown, one or more aspiration openings 158 may be provided. During aspiration, the filter
160 will filter any contamination passing through the aspiration housing 156 to the connector body
34. The filter 160 may be hydrophobic and/or oleophobic.

[0040] The aspiration housing 156 is cylindrical, although other suitable shapes and
configurations may be utilized. The base 166 includes a planar, circular portion 188 with a
cylindrical extension 190 extending from the planar, circular portion 188. The filter 160 is annular
and positioned over the cylindrical extension 190 of the base 166. The cylindrical extension 190
of the base 166 also extends through the passageway 182 of the central body 180 of the one-way
valve 162. A portion of the one-way valve 162 and the base 166 extend from the aspiration housing
156, although other suitable arrangements may be utilized.

[0041] Referring to FIG. 16, rather than providing the base 166 as shown in FIG. 15, the
connector body 34 may be provided with a cylindrical extension 194 that extends through the filter
160, the one-way valve 162, and the aspiration housing 156. The opening 172 of the connector
body 34 is directly in fluid communication with the aspiration housing 156 with a fluid path formed

through the aspiration opening 158, past the one-way valve 162, into the aspiration housing 156,
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through the filter 160, into the opening 172 of the connector body 34, which leads to the central
passageway 65 of the connector body 34.

[0042] Although the invention has been described in detail for the purpose of illustration based
on what is currently considered to be the most practical and preferred aspects, it is to be understood
that such detail is solely for that purpose and that the invention is not limited to the disclosed
aspects, but, on the contrary, is intended to cover modifications and equivalent arrangements that
are within the spirit and scope of the appended claims. For example, it is to be understood that the
present invention contemplates that, to the extent possible, one or more features of any aspect can

be combined with one or more features of any other aspect.
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THE INVENTION CLAIMED IS:

1. A syringe adapter comprising:

a housing having a first end and a second end positioned opposite the first end, the
housing including a connector body positioned at the first end of the housing and configured to be
secured to a syringe barrel;

a cannula positioned within the housing, the cannula having a first end and a second
end opposite the first end, the cannula defining a transfer opening and a valve opening;

a seal arrangement positioned within the housing and movable within the housing,
the seal arrangement comprising a membrane; and

an aspiration assembly positioned within the housing comprising:

an aspiration housing defining an aspiration opening;

a filter received by the aspiration housing; and

a one-way valve received by the aspiration housing, wherein the valve
opening of the cannula is positioned within the aspiration housing, and wherein air is configured
to flow into the filter via the aspiration opening, into the one-way valve, and into the valve opening

of the cannula.

2. The syringe adapter of claim 1, wherein the aspiration assembly further

comprises a base secured to the aspiration housing and engaging the filter and the one-way valve.

3. The syringe adapter of claim 2, wherein the base is secured to the connector
body.

4. The syringe adapter of claim 2, wherein the first end of the cannula is secured
to the connector body, the cannula extending through the base, the one-way valve, the filter, and
the aspiration housing with the second end of the cannula configured to be received by the seal

arrangement.

5. The syringe adapter of claim 1, wherein the one-way valve prevents the flow of

fluid from the one-way valve to the filter and to the aspiration opening of the aspiration housing.
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6. The syringe adapter of claim 1, wherein the seal arrangement has a first position
with the second end of the cannula received within the membrane of the seal arrangement and a
second position with the second end of the cannula positioned outside of the membrane of the seal
arrangement, the membrane of the seal arrangement engaging and sealing the aspiration opening

of the aspiration housing when the seal arrangement is in the second position.

7. The syringe adapter of claim 1, wherein at least a portion of the aspiration

assembly is received within the connector body.

8. The syringe adapter of claim 1, wherein the valve opening of the cannula

comprises a plurality of openings.

9. The syringe adapter of claim 1, wherein the filter and the one-way valve are

annular, and wherein the one-way valve is received within the filter.

10. The syringe adapter of claim 1, wherein the one-way valve comprises a valve

body and a valve member moveable radially inward relative to the valve body.

11. The syringe adapter of claim 1, wherein the valve member of the one-way valve

is elastomeric.

12. A syringe adapter comprising:

a housing having a first end and a second end positioned opposite the first end, the
housing including a connector body positioned at the first end of the housing and configured to be
secured to a syringe barrel;

a cannula positioned within the housing, the cannula having a first end and a second
end opposite the first end;

a seal arrangement positioned within the housing and movable within the housing,
the seal arrangement comprising a membrane; and

an aspiration assembly positioned within the housing comprising:

an aspiration housing defining an aspiration opening;
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a filter received by the aspiration housing; and
a one-way valve received by the aspiration housing, wherein air is
configured to flow into the aspiration housing via the aspiration opening, through the one-way

valve, and through the filter.

13. The syringe adapter of claim 12, wherein the aspiration assembly further

comprises a base secured to the aspiration housing and engaging the filter.

14. The syringe adapter of claim 13, wherein the base defines an opening and the
connector body defines an opening in fluid communication with the opening of the base and a

central passageway of the connector body.

15. The syringe adapter of claim 12, wherein the connector body defines an
opening in fluid communication with the aspiration housing and a central passageway of the
connector body, and wherein air is configured to pass through the filter and enter the opening of

the connector body.

16. The syringe adapter of claim 12, wherein the first end of the cannula is secured
to the connector body, the cannula extending through the filter, the one-way valve, and the
aspiration housing with the second end of the cannula configured to be received by the seal

arrangement.

17. The syringe adapter of claim 12, wherein the one-way valve prevents the flow

of fluid from within the aspiration housing to the aspiration opening.

18. The syringe adapter of claim 12, wherein the seal arrangement has a first
position with the second end of the cannula received within the membrane of the seal arrangement
and a second position with the second end of the cannula positioned outside of the membrane of
the seal arrangement, the seal arrangement engaging and sealing the aspiration opening of the

aspiration housing when the seal arrangement is in the second position.

-14-
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19. The syringe adapter of claim 18, wherein one of the membrane and a sealing
gasket seals the aspiration opening of the aspiration housing when the seal arrangement is in the

second position.

20. The syringe adapter of claim 12, wherein the one-way valve comprises an

umbrella valve.
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