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BIOLOGICAL FLUID COLLECTION DEVICE AND BIOLOGICAL FLUID
SEPARATION AND TESTING SYSTEM

BACKGROUND OF THE INVENTION
1. Field of the Disclosure
[0001] The present disclosure relates generally to devices, assemblies, and systems adapted
for use with vascular access devices. More particularly, the present disclosure relates to
devices, assemblies, and systems adapted for collecting biological samples for use in point-of-
care testing.
2. Description of the Related Art
[0002] Blood sampling is a common health care procedure involving the withdrawal of at
least a drop of blood from a patient. Blood samples are commonly taken from hospitalized,
homecare, and emergency room patients either by finger stick, heel stick, or venipuncture.
Once collected, blood samples may be analyzed to obtain medically useful information
including chemical composition, hematology, or coagulation, for example.
[0003] Blood tests determine the physiological and biochemical states of the patient, such as
disease, mineral content, drug effectiveness, and organ function. Blood tests may be performed
in a clinical laboratory or at the point-of-care near the patient. One example of point-of-care
blood testing is the routine testing of a patient’s blood glucose levels which involves the
extraction of blood via a finger stick and the mechanical collection of blood into a diagnostic
cartridge. Thereafter, the diagnostic cartridge analyzes the blood sample and provides the
clinician a reading of the patient’s blood glucose level. Other devices are available which
analyze blood gas electrolyte levels, lithium levels, and ionized calcium levels. - Some other
point-of-care devices identify markers for acute coronary syndrome (ACS) and deep vein
thrombosis/pulmonary embolism (DVT/PE).
[0004] Despite the rapid advancement in point-of-care testing and diagnostics, blood
sampling techniques have remained relatively unchanged. Blood samples are frequently drawn
using hypodermic needles or vacuum tubes attached to a proximal end of a needle or a catheter
assembly. In some instances, clinicians collect blood from a catheter assembly using a needle
and syringe that is inserted into the catheter to withdraw blood from a patient through the
inserted catheter. These procedures utilize needles and vacuum tubes as intermediate devices
from which the collected bléod sample is typically withdrawn prior to testing. These processes
are thus device intensive, utilizing multiple devices in the process of obtaining, preparing, and

testing blood samples. Each additional device increases the time and cost of the testing process.
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[0005] Point-of-care testing devices allow for a blood sample to be tested without needing
to send the blood sample to a 1ab for analysis. Thus, it is desirable to create a device that

provides an easy, safe, reproducible, and accurate process with a point-of-care testing system.

SUMMARY OF THE INVENTION

[0006] The present disclosure provides a biological fluid collection device, such as a blood
collection device, that is adapted to‘receive a multi-component blood sample having a cellular
portion and a plasma portion. After collecting the blood sample, the biological fluid collection
device is able to separate the plasma portion from the cellular portion. After separation, the
biological fluid collection device is able to transfer the plasma portion of the blood sample to
a point-of-care testing device. The biological fluid collection device of the present disclosure
also provides a closed sampling and transfer system that reduces the exposure of a blood sample
and provides fast mixing of a blood sample with a sample stabilizer or preservafive. The
biological fluid collection device is engageable with a biological fluid testing device, such as a
blood testing device, for closed transfer of a portion of the plasma portion from the biological
fluid collection device to the biological fluid testing device. The biological fluid testing device
is adapted to receive the plasma portion to analyze the blood sample and obtain test results.
[0007] Some of the advantages of the biological fluid collection device and the biological
fluid separation and testing system of the present disclosure over prior systems are that it is a
closed system which reduces blood sample exposure, it provides automatic and fast mixing of
the blood sample with an anticoagulant, it facilitates separation of the blood sample without
transferring the blood sample to a separate device, and it is capable of transferring pure plasma
to a point-of-care testing device. The biological fluid collection device of the present disclosure
enables integrated biological fluid collection and plasma creation in a closed system without
centrifugation. The clinician may collect and separate the blood sample and then immediately
transfer the plasma portion to the point-of-care testing device without further manipulation.
This enables collection and transfer of plasma to the point-of-care testing device without
exposure to blood. In addition, the biological fluid collection device of the present disclosure
minimizes process time by processing the blood within the biological fluid collection device
and without external machinery. Further, it eliminates the waste associated with blood
collection and plasma separation for an evacuated tube for tests which only require small
amounts of blood.

[0008] In accordance with an embodiment of the present invention, a biological fluid

collection device for a multi-component blood sample includes a housing having an inlet port,
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an outlet port, a first flow channel defined within the housing and in fluid communication with
the inlet port, and a second flow channel defined within the housing and in fluid communication
with the outlet port. The device also includes a valve disposed between the first flow channel
and the second flow channel which is transitionable between a closed position and an open
position. When the valve is in the closed position, the first flow channel is in fluid isolation
from the second flow channel, and when the valve is in the open position, the first flow channel
is in fluid communication with the second flow channel. The second flow channel includes a
collection chamber having a separation member disposed therein and a blood component
chamber defined therein in communication with the separation member.

‘[0009] In certain configurations, the inlet port is adapted to receive the multi-component
blood sample. The multi-component blood sample may include a cellular portion and a plasma
portion. The separation member is adapted to allow the plasma portion to pass through the
separation member and into the blood component chamber. The separation member may be a
lateral flow filter. The device may also include an actuation member in communication with
the inlet port which is transitionable from an initial position in which a portion of the actuation
member is disposed within the housing in an initial position, to an activated position in which
the same portion of the actuation member is displaced from the initial position within the
housing and the multi-component blood sample is drawn into the first flow channel of the
housing through the inlet port.

[0010] In other configurations, the actuation member includes a plunger. The device may -
also include a drive element in communication with the inlet port, the drive element may be
adapted to assist the flow of the multi-component blood sample within the inlet port. The drive
element may include an acoustic driver. In certain configurations, the first flow channel may
include a sample stabilizer. The first flow channel may also include at least one agitation
member. Optionally, the first flow channel may include at least one agitation flute co-molded
therein and the at least one agitation flute may have at least one sample stabilizer coated
thereon.

[0011] The first flow channel may include a sample stabilizer, and the inlet port may be
adapted to receive the multi-component blood sample, and the valve may be transitionable
from the closed position to the open position subsequent to mixing of the multi-component
blood sample within the first flow channel. The outlet port may be in communication with the
blood component chamber. The inlet port may be adapted to receive the multi-component
blood sample having a cellular portion and a plasma portion. The outlet port may be adapted

for connection to a point-of-care testing device for closed transfer of at least a portion of the
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plasma portion from the blood component chamber to the point-of-care testing device. In
certain configurations, the device also includes a pressure regulator in fluid communication
with at least one of the inlet port, the first flow channel, the valve, the second flow channel, the
collection chamber, the blood component chamber, the separation member, and the outlet port.
The valve may be a rotatable stop-cock.

[0012] In accordance with another embodiment of the present invention, a multi-component
biological fluid sample separation and testing system, such as a blood sample separation and
testing system, includes a biological fluid collection and separation device, such as a blood
collection and separation device. The biological fluid collection and separation device may
include a housing having an inlet port, an outlet port, a first flow channel defined within the
housing and in fluid communication with the inlet port, and a second flow channel defined
within the housing and in fluid communication with the outlet port. The inlet port may be
configured to receive a multi-component blood sample. The device may also include a valve
disposed between the first flow channel and the second flow channel which is transitionable
between a closed positioh and an open position. When the valve is in the closed position, the
first flow channel is in fluid isolation from the second flow channel, and when the valve is in
the open position, the first flow channel is in fluid communication with the second flow
channel. The second flow channel may include a collection chamber having a separation
member disposed therein and the housing may further include a blood component chamber
defined therein in communication with the separation member. The system may include a
testing device having a receiving port adapted to receive the outlet port of the biological fluid
collection and separation device for closed transfer of a portion of the multi-component blood
sample from the blood component chamber to the testing device.

[0013] In certain configurations, the testing device is a point-of-care testing device. The
multi-component blood sample received in the inlet port may include a cellular portion and a
plasma portion. The separation member may be adapted to allow the plasma portion to pass
through the separation member and into the blood component chamber. The separation
member may be a lateral flow filter. The first flow channel may include at least one sample
stabilizer. The first flow channel may also include at least one agitation member located

therein.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] The above-mentioned and other features and advantages of this disclosure, and the

manner of attaining them, will become more apparent and the disclosure itself will be better
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understood by reference to the following descriptions of embodiments of the disclosure taken
in conjunction with the accompanying drawings, wherein:

[0015] Fig. 1 is a perspective view of a biological fluid collection device in accordance with
an embodiment of the present invention.

[0016] Fig. 2 is an elevation view of a biological fluid collection device in accordance with
an embodiment of the present invention.

[0017] Fig. 3 is a perspective view of a biological fluid collection device in accordance with
an embodiment of the present invention.

[0018] Fig. 4 is a schematic representation of an agitation member within an inlet port of a
biological fluid collection device in accordance with an embodiment of the present invention.

[0019] Fig. 5 is an elevation view of a biological fluid collection device in accordance with
an embodiment of the present invention, with a valve in a closed position and illustrating a first
flow channel.

[0020] Fig. 6 is an elevation view of a biological fluid collection device in accordance with
an embodiment of the present invention, with a valve in an open position and illustrating a
second flow channel.

[0021] Fig. 7 is a perspective view of a biological fluid collection device and a point-of-care
testing device in accordance with an embodiment of the present invention.

[0022] Fig. 8 is a cross-sectional view of a septum of a biological fluid collection device in
accordance with an embodiment of the present invention.

[0023] Fig. 9 is a schematic representation of a separation member of a biological fluid
collection device in accordance with an embodiment of the present invention.

[0024] Corresponding reference characters indicate corresponding parts throughout the
several views. The exemplifications set out herein illustrate exemplary embodiments of the
disclosure, and such exemplifications are not to be construed as limiting the scope of the

disclosure in any manner,

DETAILED DESCRIPTION
[0025] The following description is provided to enable those skilled in the art to make and
use the described embodiments contemplated for carrying out the invention. Various
modifications, equivalents, variations, and alternatives, however, will remain readily apparent
to those skilled in the art. Any and all such modifications, variations, equivalents, and

alternatives are intended to fall within the spirit and scope of the present invention.
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[0026] For purposes of the description hereinafter, the terms “upper”, “lower”, “right”,
“left”, “vertical”, “horizontal”, “top”, “bottom”, “lateral”, “longitudinal”, and derivatives
thereof shall relate to the invention as it is oriented in the drawing figures. However, it is to be
understood that the invention may assume 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 embodiments of the invention. Hence, specific dimensions and other
physical characteristics related to the embodiments disclosed herein are not to be considered
as limiting,

[0027] Various point-of-care testing devices are known in the art. Such point-of-care testing
devices include test strips, glass slides, diagnostic cartridges, or other testing devices for testing
and analysis. Test strips, glass slides, and diagnostic cartridges are point-of-care testing
devices that receive a blood sample and test that blood for one or more physiological and
biochemical states. There are many point-of-care devices that use cartridge based architecture
to analyze very small amounts of blood bedside without the need to send the sample to a lab
for analysis. This saves time in getting results over the long run but creates a different set of
challenges versus the highly routine lab environment. Examples of such testing cartridges
include the i-STAT® testing cartridge from the Abbot group of companies. Testing cartridges
such as the i-STAT® cartridges may be used to test for a variety of conditions including the
presence of chemicals and electrolytes, hematology, blood gas concentrations, coagulation, or
cardiac markers. The results of tests using such cartridges are quickly provided to the clinician.
[0028] However, the samples provided to such point-of-care testing cartridges are currently
manually collected with an open system and transferred to the point-of-care testing cartridge
in a2 manual manner that often leads to inconsistent results, thereby negating the advantage of
the point-of-care testing device. Accordingly, a need exists for a system for collecting and
transferring a sample to a point-of-care testing device that provides safer, reproducible, and
more accurate results. Accordingly, a point-of-care collecting and transferring system of the
present disclosure will be described hereinafter. A system of the present disclosure enhances
the reliability of the point-of-care testing device by: 1) incorporating a more closed type of
sampling and transfer system; 2) minimizing open exposure of the sample; 3) improving
sample quality; 4) improving the overall ease of use; and 5) separating the sample at the point
of collection.

[0029] Reference is now made to Figs. 1-9 which illustrate a biological fluid or blood

collection device, generally indicated as 10, in accordance with an embodiment of the present
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‘invention. The blood collection device 10 is configured to collect a multi-component blood
sample, separate the sample, and supply a portion of the sample to a point-of-care testing
device. In certain instances, the blood collection device 10 may be configured to stabilize a
sample and transfer all or a portion of the stabilized sample to a test cartridge. Specifically,
the blood collection device may be adapted to receive a multi-component blood sample 12
having a first portion, or cellular portion 14, and a second portion, or plasma portion 16. After
collecting the blood sample 12, the blood collection device 10 is able to separate the plasma
portion 16 from the cellular portion 14. After separation, the blood collection device 10 is able
to transfer the plasma portion 16 of the blood sample 12 to a point-of-care testing device 22,
as shown in Figs. 7-8. The blood collection device 10 of the present disclosure also provides
a closed separation system that reduces the exposure of the blood sample 12 and provides fast
mixing of the blood sample 12 with at least one of a sample stabilizer or preservative 18, as
illustrated in Fig. 4.

[0030] It can be appreciated that the sample stabilizer or preservative 18 can include any one
or more of an anﬁcoagulant or a substance, well known in the art that can be used to preserve
a specific element within a blood sample, such as RNA, a protein analyte, and the like.

[0031]  Referring in particular to Figs. 1-3, there is shown the blood collection device 10
including a housing 30 having an inlet port 32 extending from a first end 34 of the housing 30.
An actuation member, such as a plunger 36 extends from a second end 38 of the housing 30.
It can be appreciated that the plunger 36 can have any shape or design known in the art.
According to one embodiment, the plunger 36 can have an ergonomic design including a ring
37 and a grasping portion 39 that assists the clinician with manipulation of the device 10 and
actuation of the plunger 36. According to one embodiment, the second end 38 of the housing
30 can be at a location that is opposite from the first end 34 of the housing 30. The housing
30 also includes an outlet port or dispenser 40, which can extend from a side portion 42 of the
housing 30. The inlet port 32 is configured for connection to a blood collection set 100.
[0032] According to one embodiment, as shown in Fig. 3, the inlet port 32 is adapted to be
connected to a blood collection set, generally indicated as 100, to allow for the collection of a
multi-component blood sample 12 into the blood collection device 10. The inlet port 32 may
be sized and adapted for engagement with the separate blood collection set 100, such as a
needle assembly or IV connection assembly and, therefore, may include a mechanism for such
engagement as is conventionally known. For example, in one embodiment, the inlet port 32
may include a luer lock or luer tip for engagement with an optional separate luer mating

component of such a separate device for attachment therewith. For example, referring to Figs.
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1-3, the blood collection set 100 may include a luer component 102 for engagement with inlet
port 32 of blood collection device 10. In this manner, the inlet port 32 is connectable to the
blood collection set 100 for the collection of a Blood sample into the blood collection device
10. In addition, a mechanism for locking engagement, such as a spin lock luer 104 having a
male luer tip and activated port 106 between the inlet port 32 and the blood collection set 100
may also be provided. Such luer connections and luer locking mechanisms are well known in
the art. The blood collection set 100 may include a needle assembly, an IV connection
assembly, a PICC line, an arterial indwelling line, or similar blood collection means.

[0033] With continuing reference to Figs. 1-3 and with reference to Figs. 5-6, a first flow
channel 56 is defined within the housing 30 and in fluid communication with the inlet port 32.
A second flow channel 58 is defined within the housing 30 and in fluid communication with
the outlet port 40. A valve 60 is disposed between the first flow channel 56 and the second
flow channel 58. The valve is transitionable between a closed position and an open position,
wherein with the valve 60 in the closed position, the first flow channel 56 is in fluid isolation
from the second flow channel 58, and wherein with the valve 60 in the open position, the first
flow channel 56 is in fluid communication with the second flow channel 58. According to one
embodiment, the valve 60 can be a manually rotatable stop cock valve, however, it can be
appreciated that the valve can be any known valve that is configured to transition between a
closed position and an open position. As shown in Fig. 6, the second flow channel 58 includes
a collection chamber 62 having a separation member, such as a filter 64. The second flow
channel 58 also includes a blood component chamber, such as a plasma chamber 66 associated
therewith and in communication with the filter 64.

[0034] As stated above and with particular reference to Figs. 4, 8, and 9, the inlet port 32
is adapted to receive a multi-component blood sample 12 having a first portion, which can be
a cellular portion 14, and a second portion, which can be a plasma portion 16. As shown in
Figs. 6 and 9, the filter 64 is adapted to trap the cellular portion 14 within the collection
chamber 62 and allow the plasma portion 16 to pass through the filter 64 and into the plasma
chamber 66. According to one embodiment, the filter 64, such as a lateral flow filter, includes
a plurality of apertures 65 sized to allow the smaller plasma particles of the plasma portion 16
to pass therethrough and into the plasma chamber 66 while trapping the larger cellular particles
of the cellular portion 14 in the collection chamber 62 to separate the multi-component blood
sample 12,

[0035] In one embodiment, the filter 64 may be either hollow fiber membrane filters

commercially available, or flat membrane filters, such as track-etch filters commercially
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available. Membrane filter pore size and porosity can be chosen to optimize separation of clean
(i.e., red blood cell free, white blood cell free, and platelet free) plasma in an efficient manner.
In another embodiment, the filter 64 includes a lateral flow membrane or lateral flow filter. In
_other embodiments, the filter 64 may comprise any filter that is able to trap the cellular portion
14 of the blood sample 12 within the collection chamber 62 and allow the plasma portion 16
of the blood sample 12 to pass through the filter 64 to the plasma chamber 66.
[0036] Referring back to Figs. 1-3 and 5, the blood collection device 10 includes an actuation
member, which can be in the form of a plunger 36, in communication with the inlet port 32.
The actuation member or plunger 36 is transitionable from an initial position in which a portion
of the actuation member or plunger is disposed within the housing 30 in an initial position, to
an activated pbsition in which the same portion of the actuation member or plunger 36 is
displaced from the initial position within the housing 30 and the multi-component blood sample
12 is drawn into the first flow channel 56 of the housing 30 through the inlet port 32.
| [0037] With continuing reference to Fig. 5, the blood collection device 10 can include a
drive element 70 in communication with the inlet port 32. The drive element 70 is powered by
power button 71 and is adapted to assist the flow of the multi-component blood sample 12
within the inlet port 32. According to one embodiment, the drive element can be a piezo-
electric acoustic drive element.
[0038]  As shown in Figs. 4 and 5, the first flow channel 56 can include at least one of a
sample stabilizer or a preservative 18. As stated above, this sample stabilizer or preservative
18 can include any one or more of an anticoagulant or a substance well known in the art that
can be used to preserve a specific element within a blood sample, such as RNA, a protein
analyte, and the like. The first flow channel 56 can also include one or more mixing chambers
74 that include at least one agitation member 72. The agitation member 72 can assist in folding
of the sample or lamellation or other flow pattern induced mixing. According to one
embodiment, the at least one -agitation member 72 can be in the form a flute or rib that is co-
molded with the first flow channel 56 to form the mixing chamber 74 and the sample stabilizer
or preservative 18 can be coated on the flutes and/or on an inner sidewall surface 57 of the inlet
port 32 and/or the first flow channel 56. In operation, the inlet port 32 is adapted to receive
the multi-component blood sample 12 and the valve 60 is transitionable from the closed
position to the open position subsequent to mixing of the multi-component blood sample 12
with at least one of the sample stabilizer or preservative 18 located within the first flow channel
56.
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[0039]  With reference to Figs. 6-8, the outlet port 40 is in communication with the plasma
chamber 66. The outlet port 40 is also adapted for connection to a point-of-care testing device
22 for closed transfer of a portion of the plasma portion 16 from the plasma chamber 66 to the
point-of-care testing device 22. The point-of-care testing device 22 includes a receiving port
24 adapted to receive the outlet port 40 of the blood collection device 10. The testing device
22 is adapted to receive the outlet port 40 of the blood collection device 10 for closed transfer
of a portion of the plasma portion 16 (Fig. 8) from the plasma chamber 66 of the outlet port 40
of the blood collection device 10 to the testing device 22. The testing device 22 is adapted to
receive the plasma portion 16 to analyze the sample and obtain test results.

[0040] To avoid damaging the cells of the specimen as it is collected, a pressure regulator
80, such as a damper pressure regulator, can be provided integrally with the blood collection
device 10. This pressure regulator 80 can be in fluid communication with at least one of the
inlet port 32, the first flow channel 56, the valve 60, the second flow channel 58, the collection
chamber 62, the plasma chamber 66, the filter 64, and/or the outlet port 40.

[0041] Fig. 8 illustrates a cross-sectional view of an exemplary embodiment of the outlet
port/dispenser 40 in cooperation with the point-of-care testing device 22 for supplying the
plasma portion 16 to analyze the blood sample and obtain test results. The outlet port/dispenser
40 can be in the form of a septum that includes flexible members 76, which, when placed in
contact with the receiving port 24 of the point of care device 22 and a downward force or a
distally directed force D is applied thereto, the flexible members 76 open up to dispense the
plasma portion 16. In certain other configurations, the outlet port/dispenser 40 could be utilized
to transfer a stabilized whole blood sample or cellular sample for analysis.

[0042] With continuing reference to Figs. 3 and 7, in operation, the blood collection device
10 is connected to an appropriate blood collection set 100 or other line. The clinician pulls the
plunger 36 in a proximal direction P to draw in a specimen, such as a multi-component blood
sample 12. As stated above, to avoid damaging the cells of the specimen as it is collected, a
pressure regulator 80 is provided integrally with the blood collection device 10. As blood is
pulled into the inlet port 32, the first flow channel 56, which is coated with a sample
stabilizer/preservative 18, includes molded flutes 72 to ensure that good mixing is occurring as
the sample is drawn into the inlet port 32. A rotating valve 60 that diverts the sample 12 during
a draw of the sample 12 is provided integrally with the housing 30. As the sample 12 is
collected, the acoustic driver 70 can be activated which helps move the sample 12 through the
first flow channel $6 and the housing 30 of the blood collection device 10 and continues to

mix. Once the sample 12 is collected, the clinician disconnects the blood collection device 10
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from the collection source and rotates the rotating valve 60 ninety degrees. This rotation of the
rotating valve 60, diverts the sample 12 to the second flow channel 58 having a collection
chamber 62 and over a filter 64, such as a lateral flow filter as shown in Fig. 9, which separates
the cellular portion 14 from the plasma portion 16. A plasma chamber 66 then holds the plasma
portion until it is transferred.

[0043] To transfer the collected plasma from the blood collection device 10, the clinician
places the dispensing port 40 over a receiving port or well 24 of the point-of-care testing device
22. The clinician then advances the plunger 36 in the distal direction D to express the collected
plasma into the port or well 24 of the point-of-care testing device 22. The dispensing port 40
has flexible members or posts 76 that flex when depressed and release the plasma portion 16.
[0044] Some of the advantages of the blood collection device and the blood separation and
testing system of the present disclosure over prior systems are that it is a closed system which
reduces blood sample exposure, it provides automatic and fast mixing of the blood sample with
an anticoagulant, it facilitates separation of the blood sample without transferring the blood
sample to a separate device, and it is capable of transferring pure plasma to a point-of-care
testing device. The blood collection device of the present disclosure enables integrated blood
collection and plasma creation in a closed system without centrifugation. The clinician may
collect and separate the blood sample and then immediately transfer the plasma portion to the
point-of-care testing device without further manipulation. This enables collection and transfer
of plasma to the point-of-care testing device without exposure to blood. In addition, the blood
collection device of the present disclosure minimizes process time by processing the blood
within the blood collection device and without external machinery. Further, it eliminates the
waste associated with blood collection and plasma separation for an evacuated tube for tests
which only require small amounts of blood.

[0045] While this disclosure has been described as having exemplary designs, the present
disclosure can be further modified within the spirit and scope of this disclosure. This
application is therefore intended to cover any variations, uses, or adaptations of the disclosure
using its general principles. Further, this application is intended to cover such departures from
the present disclosure as come within known or customary practice in the art to which this

disclosure pertains and which fall within the limits of the appended claims.
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CLAIMS

1. A biological fluid collection device for a multi-component blood sample,
comprising:

a housing having an inlet port, an outlet port, a first flow channel defined within
the housing and in fluid communication with the inlet port, and a second flow channel defined
within the housing and in fluid communication with the outlet port;

an actuation member for drawing the sample into the housing; and

a valve disposed between the first flow channel and the second flow channel and
transitionable between a closed position and an open position, wherein with the valve in the closed
position, the actuation member is in fluid communication with the inlet port and in fluid isolation
from the second flow channel, and wherein with the valve in the open position, the actuation
member is in fluid communication with the second flow channel and is in fluid isolation from the
inlet port,

wherein the second flow channel comprises a collection chamber having a
separation member disposed therein, the separation member adapted to allow one or more
components of the sample to pass therethrough, and a blood component chamber defined therein

that is in fluid communication with the separation member and the outlet port.

2. The biological fluid collection device of claim 1, wherein the multi-component
blood sample comprises a cellular component and a plasma component and the separation member
is adapted to allow the plasma component to pass through the separation member and into the

blood component chamber.

3. The biological fluid collection device of claim 1 or claim 2, wherein the

separation member is a lateral flow filter.

4. The biological fluid collection device of any one of claims 1-3, wherein the
actuation member comprises a plunger that is transitionable from a first position in which a portion
of the plunger is disposed within the housing, to a second position in which the same portion of

the plunger is displaced from the first position within the housing and transition of the plunger

12
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from the first position to the second position draws the multi-component blood sample into the

first flow channel of the housing through the inlet port.

5. The biological fluid collection device of any one of claims 1-4, further
comprising a drive element in communication with the inlet port, the drive element adapted to

assist the flow of the multi-component blood sample within the inlet port.

6. The biological fluid collection device of claim 5, wherein the drive element

comprises an acoustic driver.

7. The biological fluid collection device of any one of claims 1-6, wherein a sample

stabilizing substance is included in the first flow channel.

8. The biological fluid collection device of any one of claims 1-7, wherein the first

flow channel includes at least one agitation member.

9. The biological fluid collection device of any one of claims 1-6, wherein the first
flow channel includes at least one agitation flute co-molded therein and wherein the at least one

agitation flute has at least one sample stabilizing substance coated thereon.

10. The biological fluid collection device of any one of claims 1-6, wherein a
sample stabilizing substance is included in the first flow channel, the inlet port is adapted to receive
the multi-component blood sample, and the valve is transitionable from the closed position to the
open position subsequent to mixing of the multi-component blood sample within the first flow

channel.
11. The biological fluid collection device of any one of claims 1-10, further
comprising a pressure regulator in fluid communication with at least one of the inlet port, the first

flow channel, the valve, the second flow channel, the collection chamber, the blood component

chamber, the separation member, and the outlet port.
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12. The biological fluid collection device of any one of claims 1-11, wherein the

valve comprises a rotatable stop-cock.

13. The biological fluid collection device of any one of claims 1-12, further
comprising a third flow channel extending between the valve and the actuation member, wherein
the valve connects the third flow channel to the first flow channel and the second flow channel,
and

wherein with the valve in the closed position, both the first flow channel and the
third flow channel are in fluid isolation from the second flow channel, and wherein with the valve

in the open position, the third flow channel is in fluid communication with the second flow channel.

14. The biological fluid collection device of any one of claims 1-12, further
comprising a third flow channel extending between the valve and the actuation member, wherein
the valve connects the third flow channel to the first flow channel and the second flow channel,
and

wherein with the valve in the closed position, both the first flow channel and the
third flow channel are in fluid isolation from the outlet port and are in fluid communication with
the inlet port, and wherein with the valve in the open position, the third flow channel is in fluid
communication with the outlet port via the collection chamber and the blood component chamber

and the first flow channel is in fluid isolation from the outlet port.

15. A multi-component biological fluid sample separation and testing system,
comprising:

a biological fluid collection device according to of any one of claims 1-14; and

a testing device having a recciving port adapted to receive the outlet port of the
biological fluid collection and separation device for closed transfer of the one or more components

of the multi-component blood sample from the blood component chamber to the testing device.

16. The multi-component biological fluid sample separation and testing system of

claim 15, wherein the testing device comprises a point-of-care testing device.

14
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