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Abstract

An apparatus includes a housing, a fluid reservoir, a flow control mechanism, and
an actuator. The housing defines an inner volume and has an inlet port that can be fluidically
coupled to a patient and an outlet port. The fluid reservoir is disposed in the inner volume to
receive and isolate a first volume of a bodily-fluid. The flow control mechanism is rotatable in
the housing from a first configuration, in which a first lumen places the inlet port is in fluid
communication with the fluid reservoir, and a second configuration, in which a second lumen
places the inlet port in fluid communication with the outlet port. The actuator is configured to
create a negative pressure in the fluid reservoir and is configured to rotate the flow control
mechanism from the first configuration to the second configuration after the first volume of

bodily-fluid is received in the fluid reservoir.
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FLUID DIVERSION MECHANISM FOR
BODILY-FLUID SAMPLING

(1001] ]
[1002]

Background

[1003] The invention relates generally to the parenteral procurement of bodily-fluid
samples, and more particularly to devices and methods for parenterally-procuring bodily-fluid
samples with reduced contamination from microbes or other contaminants exterior to the

bodily-fluid source, such as dermally-residing microbes.

[1004] Health care practitioners routinely perform various types of microbial tests on
patients using parenterally-obtained bodily-fluids. Patient samples (e.g., bodily-fluids) are
sometimes tested for the presence of one or more potentially undesirable microbes, such as
bacteria, fungi, or yeast (e.g., Candida). Microbial testing may include incubating patient
samples in one or more sterile vessels containing culture media that is conducive to microbial
growth. Generally, when microbes tested for are present in the patient sample, the microbes
flourish over time in the culture medium. After a pre-determined amount of time (e.g., a few

hours to several days), the culture medium can be tested for the presence of the microbes. The
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presence of microbes in the culture medium suggests the presence of the same microbes in the
patient sample which, in turn, suggests the presence of the same microbes in the bodily-fluid of
the patient from which the sample was obtained. Accordingly, when microbes are determined
to be present in the culture medium, the patient may be prescribed one or more antibiotics or
other treatments specifically designed to treat or otherwise remove the undesired microbes from

the patient.

[1005] Patient samples, however, can sometimes become contaminated during
procurement. One way in which contamination of a patient sample may occur is by the transfer
of microbes from a bodily surface (e.g., dermally-residing microbes) dislodged during needle
insertion into a patient and subsequently transferred to a culture medium with the patient
sample. The bodily surface microbes may be dislodged either directly or via dislodged tissue
fragments, hair follicles, sweat glands and other adnexal structures. The transferred microbes
may thrive in the culture medium and eventually yield a positive microbial test result, thereby
falsely indicating the presence of such microbes in vivo. Such inaccurate results are a concern
when attempting to diagnose or treat a suspected illness or condition. For example, false
positive results from microbial tests may result in the patient being unnecessarily subjected to
one or more anti-microbial therapies, which may cause serious side effects to the patient
including, for example, death, as well as produce an unnecessary burden and expense to the

health care system.

[1006] As such, a need exists for improved bodily-fluid transfer devices and methods that

reduce microbial contamination in bodily-fluid test samples.

Summary

[1007] Devices for parenterally-procuring bodily-fluid samples with reduced
contamination from microbes exterior to the bodily-fluid source, such as dermally-residing
microbes, are described herein. In some embodiments, a device for procuring bodily-fluid
samples from a patient includes a housing, a fluid reservoir, a flow control mechanism, and an

actuator. The housing includes a proximal end portion and a distal end portion and defines an
2
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inner volume therebetween. The housing has an inlet port that is configured to be fluidically
coupled to a patient and an outlet port that is configured to be fluidically coupled to a sample
reservoir. The fluid reservoir is disposed within the inner volume of the housing and is
configured to receive and isolate a first volume of a bodily-fluid withdrawn from the patient.
The flow control mechanism defines a first lumen and a second lumen and is disposed in the
housing for rotational movement from a first configuration, in which the inlet port is placed in
fluid communication with the fluid reservoir such that the bodily-fluid can flow from the inlet
port, through the first lumen, and to the fluid reservoir, to a second configuration, in which the
inlet port is placed in fluid communication with the outlet port such that the bodily-fluid can
flow from the inlet, through the second lumen and to the outlet port. The actuator is configured
to create a negative pressure in the fluid reservoir when actuated by a user. The actuator is
operably coupled to the flow control mechanism and is configured to rotate the flow control
mechanism from the first configuration to the second configuration after the first volume of

bodily-fluid is received in the fluid reservoir from the patient.

Brief Description of the Drawings

[1008] FIG. 1 is a schematic illustration of a bodily-fluid transfer device according to an

embodiment.

[1009] FIG. 2 is a front view of a bodily-fluid transfer device according to an embodiment.
[1010] FIG. 3 is a perspective view of the bodily-fluid transfer device of FIG. 2.

[1011] FIG. 4 is an exploded view of the bodily-fluid transfer device of FIG. 2.

[1012] FIG. 5 is a perspective view of a housing included in the bodily-fluid transfer device
illustrated in FIG. 2.

[1013] FIG. 6 is a cross-sectional view of the housing illustrated in FIG. 5 taken along the
line X»-Xs.
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[1014] FIG. 7 is a perspective view of a diverter included in the bodily-fluid transfer device
of FIG. 2.

[1015] FIG. 8 is a cross-sectional view of the diverter illustrated in FIG. 8 taken along the
line X3-X3.

[1016] FIG. 9 is a perspective view of a flow control mechanism included in the bodily-

fluid transfer device of FIG. 2.

[1017] FIG. 10 is an exploded view of an actuator mechanism included in the bodily-fluid
transfer device of FIG. 2.

[1018] FIG. 11 is a cross-sectional view of the bodily-fluid transfer device of FIG. 2 taken

along the line X;-X1, in a first configuration.

[1019] FIG. 12 is a cross-sectional view of the bodily-fluid transfer device of FIG. 2 taken

along the line X;-X1, in a second configuration.

[1020] FIG. 13 is a front view of a bodily-fluid transfer device according to an embodiment.
[1021] FIG. 14 is a perspective view of the bodily-fluid transfer device of FIG. 13.

[1022] FIG. 15 is an exploded view of the bodily-fluid transfer device of FIG. 13.

[1023] FIG. 16 is a cross-sectional view of a housing included in the bodily-fluid transfer
device of FIG. 13 taken along the line Xs-Xs in FIG. 14.

[1024] FIG. 17 is a cross-sectional view of the bodily-fluid transfer device taken along the
line X4-X41n FIG. 14, in a first configuration.

[1025] FIG. 18 is a perspective view of the bodily-fluid transfer device of FIG. 13, in a

second configuration.

[1026] FIG. 19 is a cross-sectional view of the bodily-fluid transfer device of FIG. 18 taken
along the line Xs-Xs.
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[1027] FIG. 20 is a front view of a bodily-fluid transfer device according to an embodiment.
[1028] FIG. 21 is a perspective view of the bodily-fluid transfer device of FIG. 20.
[1029] FIG. 22 is an exploded view of the bodily-fluid transfer device of FIG. 20.

[1030] FIG. 23 is a cross-sectional view of a housing included in the bodily-fluid transfer
device of FIG. 20 taken along the line Xs-Xsg in FIG. 21.

[1031]  FIG. 24 is a perspective view of a first control member and a second control member

included in a flow control mechanism of the bodily-fluid transfer device of FIG. 20.

[1032] FIG. 25 is a cross-sectional view of the bodily-fluid transfer device of FIG. 20 taken
along the line X7-X7in FIG. 21 in a first configuration.

[1033] FIG. 26 is a perspective view of the bodily-fluid transfer device of FIG. 20, in a

second configuration.

[1034] FIG. 27 is a cross-sectional view of the bodily-fluid transfer device of FIG. 25 taken
along the line Xo-Xo.

[1035] FIGS. 28 and 29 schematic illustrations of a bodily-fluid transfer device according

to an embodiment, in a first and second configuration, respectively.

[1036] FIG. 30 is a perspective view of a bodily-fluid transfer device according to an

embodiment.

[1037] FIG. 31 is an exploded perspective view of the bodily-fluid transfer device of FIG.
30.

[1038] FIG. 32 is a perspective view of a housing included in the bodily-fluid transfer
device of FIG. 30.

[1039] FIG. 33 is a cross-sectional view of the housing illustrated in FIG. 32 taken along
the line X11-Xu1.

Date Regue/Date Received 2021-05-28



[1040] FIG. 34 is a perspective view of a diverter included in the bodily-fluid transfer
device of FIG. 30.

[1041] FIG. 35 is a cross-sectional view of the diverter illustrated in FIG. 34 taken along
the line X12-Xi2.

[1042] FIG. 36 is a perspective view of a portion of a flow control mechanism included in
the bodily-fluid transfer device of FIG. 30.

[1043] FIG. 37 is a cross-sectional view of the portion of the flow control mechanism

illustrated in FIG. 36 taken along the line X3-X13.

[1044] FIGS. 38-41 are cross-sectional views of the bodily-fluid transfer device of FIG. 32

taken along the line X;0-X1o0, in a first, second, third, and fourth configuration, respectively.

[1045] FIG. 42 is a perspective view of a bodily-fluid transfer device according to an

embodiment.

[1046] FIG. 43 is an exploded perspective view of the bodily-fluid transfer device of FIG.
42,

[1047] FIG. 44 is a perspective exploded view of a flow control mechanism included in the
bodily-fluid transfer device of FIG. 42.

[1048] FIGS. 45 and 46 are cross-sectional views of the bodily-fluid transfer device of FIG.

42 taken along the line X14-X14, in a first configuration and a second configuration, respectively.
[1049] FIG. 47 is a flowchart illustrating a method for parenterally procuring a bodily-fluid
sample that is substantially free from microbes.

Detailed Description

[1050] Devices for parenterally procuring bodily-fluid samples with reduced contamination

from microbes exterior to the bodily-fluid source, such as dermally-residing microbes, are
6
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described herein. In some embodiments, a device for procuring bodily-fluid samples from a
patient includes a housing, a fluid reservoir, a flow control mechanism, and an actuator. The
housing includes a proximal end portion and a distal end portion and defines an inner volume
therebetween. The housing has an inlet port that is configured to be fluidically coupled to a
patient and an outlet port that is configured to be fluidically coupled to a sample reservoir. The
fluid reservoir is disposed within the inner volume of the housing and is configured to receive
and isolate a first volume of a bodily-fluid withdrawn from the patient. The flow control
mechanism defines a first lumen and a second lumen and is disposed in the housing for
rotational movement from a first configuration, in which the inlet port is placed in fluid
communication with the fluid reservoir such that the bodily-fluid can flow from the inlet port,
through the first lumen, and to the fluid reservoir, to a second configuration, in which the inlet
port is placed in fluid communication with the outlet port such that the bodily-fluid can flow
from the inlet, through the second lumen and to the outlet port. The actuator is configured to
create a negative pressure in the fluid reservoir when actuated by a user. The actuator is
operably coupled to the flow control mechanism and is configured to rotate the flow control
mechanism from the first configuration to the second configuration after the first volume of

bodily-fluid is received in the fluid reservoir from the patient.

[1051] In some embodiments, a device for procuring bodily-fluid samples from a patient
includes a housing, an actuator, a diverter, and a flow control mechanism. The housing has a
proximal end portion and a distal end portion and defines an inner volume therebetween. The
actuator is movably disposed in the housing. The actuator includes a sealing member and a
fluid reservoir defined, at least in part, by the sealing member. The actuator is configured to
create a negative pressure in the fluid reservoir when actuated by a user. The diverter is
disposed in the housing and has an inlet port that is configured to be fluidically coupled to the
patient, a first outlet port that is configured to be fluidically coupled to the fluid reservoir, and
a second outlet port that is configured to be fluidically coupled to a sample reservoir. The flow
control mechanism defines a first lumen and a second lumen. The flow control mechanism is
disposed in the diverter and is rotatable from a first configuration, in which the inlet port is

placed in fluid communication with the first outlet port such that bodily-fluid can flow from the

7
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inlet port, through the first lumen and to the first outlet port, to a second configuration, in which
the inlet port is placed in fluid communication with the second outlet port such that the bodily-

fluid can flow from the inlet, through the second lumen and to the second outlet port.

[1052] In some embodiments, a device for procuring bodily-fluid samples from a patient
includes a housing, a flow control mechanism, and an actuator. The housing has a proximal
end portion and a distal end portion and defines an inner volume therebetween. The housing
has an inlet port configured to be fluidically coupled to the patient and an outlet port configured
to be fluidically coupled to a sample reservoir. The flow control mechanism defines a first
lumen and a second lumen. The flow control mechanism is disposed in the housing and is
rotatable between a first configuration, in which the inlet port is placed in fluid communication
with a fluid reservoir defined, at least in part, by the housing such that bodily-fluid can flow
from the inlet port, through the first lumen and to the fluid reservoir, to a second configuration,
in which the inlet port is placed in fluid communication with the outlet port such that the bodily-
fluid can flow from the inlet, through the second lumen and to the outlet port. The actuator is
movably disposed in the housing and is operably coupled to the flow control mechanism. The
actuator is configured to create a negative pressure in the fluid reservoir when actuated by the
user. The actuator is further configured to rotate the flow control mechanism from the first
configuration to the second configuration after a first volume of bodily-fluid is received in the

fluid reservoir from the patient.

[1053] In some embodiments, a device for procuring bodily-fluid samples from a patient
includes a housing, a seal member, a fluid reservoir, a flow control mechanism, and an actuator.
The housing has a proximal end portion and a distal end portion and defines an inner volume
therebetween. The housing has an inlet port configured to be fluidically coupled to the patient.
The seal member is movably disposed in the inner volume and is configured to define, at least
partially, the fluid reservoir disposed in the inner volume. The fluid reservoir is configured to
receive and isolate a first volume of bodily-fluid withdrawn from the patient. The flow control
mechanism is movably disposed in the housing and is configured to move between a first
configuration, in which the bodily-fluid can flow from the inlet port, through the flow control

mechanism and to the fluid reservoir, to a second configuration, in which the fluid reservoir is
8
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fluidically isolated from the inlet port. The actuator is operably coupled to the seal member
and the flow control mechanism. The actuator includes a spring configured to move the seal
member from a first position to a second position to create a negative pressure in the fluid
reservoir. The actuator is configured to move the flow control mechanism from the first
configuration to the second configuration after a first volume of bodily-fluid is received in the

fluid reservoir from the patient.

[1054] In some embodiments, a device for procuring bodily-fluid samples from a patient
includes a housing, a flow control mechanism, and an actuator. The housing has a proximal
end portion and a distal end portion and defines an inner volume therebetween. The housing
has an inlet port configured to be fluidically coupled to the patient and an outlet port configured
to be fluidically coupled to a sample reservoir. The flow control mechanism is disposed in the
housing and includes a first control member and a second control member. The second control
member defines a first lumen and a second lumen and is rotatably movable between a first
configuration, in which the inlet port is placed in fluid communication with a fluid reservoir
defined, at least in part, by the housing such that bodily-fluid can flow from the inlet port,
through the first lumen and to the fluid reservoir, to a second configuration, in which the inlet
port is placed in fluid communication with the outlet port such that the bodily-fluid can flow
from the inlet, through the second lumen and to the outlet port. The actuator is movably
disposed in the housing and is operably coupled to the flow control mechanism. The actuator
is configured to create a negative pressure in the fluid reservoir when actuated by the user. The
actuator is further configured to rotate the second control member from the first configuration
to the second configuration after a first volume of bodily-fluid is received in the fluid reservoir

from the patient.

[1055] In some embodiments, a device for procuring bodily-fluid samples from a patient
includes a diverter, a flow control mechanism, and an actuator mechanism. The diverter defines
an inlet port, a first outlet port, and a second outlet port. The first outlet port is fluidically
coupled to a first fluid reservoir and the second outlet port is fluidically coupled to a second
reservoir, fluidically isolated from the first fluid reservoir. The flow control mechanism is

configured to be disposed, at least partially within the diverter. The actuator mechanism is
9
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configured to engage the flow control mechanism to move the flow control mechanism between
a first configuration, in which a flow of bodily-fluid can enter the first fluid reservoir, and a

second configuration, in which a flow of bodily-fluid can enter the second fluid reservoir.

[1056] In some embodiments, a bodily-fluid transfer device can be configured to selectively
divert a first, predetermined amount of a flow of a bodily-fluid to a first reservoir before
permitting the flow of a second amount of the bodily-fluid into a second reservoir. In this
manner, the second amount of bodily-fluid can be used for diagnostic or other testing, while the
first amount of bodily-fluid, which may contain microbes from a bodily surface, is isolated from
the bodily-fluid to be tested. The first amount of bodily-fluid can be subsequently used for
different types of testing (e.g., CBC, other blood chemistry tests) or can be simply sequestered.

[1057] In some embodiments, a bodily-fluid transfer device is configured to automatically
move from a first configuration to a second configuration, for example, without requiring an
input or other action by a health care practitioner. In some embodiments, the bodily-fluid
transfer device prevents bodily-fluid from flowing or otherwise being introduced into a second
reservoir before at least a first amount of bodily-fluid (e.g., a predetermined amount) is first

introduced into a first reservoir.

[1058] In some embodiments, a method for procuring a bodily-fluid sample using a
parenteral sampling device that has a needle with a lumen and a fluid reservoir fluidically
coupled to the needle includes inserting the needle of the device into a patient. The method
includes establishing fluid communication between the needle and the fluid reservoir. An
actuator is moved a first distance to create a negative pressure in the fluid reservoir to withdraw
a predetermined volume of the bodily-fluid. The actuator is moved a second distance to engage
a flow control mechanism and rotate the flow control mechanism from a first configuration to
a second configuration. The first configuration is operable in allowing bodily-fluid to flow
through a first flow path from the needle to the fluid reservoir and the second configuration is
operable in allowing bodily-fluid to flow through a second flow path from the needle to a

sample reservoir.

10
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[1059] As used in this specification, “bodily-fluid” can include any fluid obtained from a
body of a patient, including, but not limited to, blood, cerebrospinal fluid, urine, bile, lymph,
saliva, synovial fluid, serous fluid, pleural fluid, amniotic fluid, and the like, or any combination
thereof.

[1060] As used herein, the term “set” can refer to multiple features or a singular feature
with multiple parts. For example, when referring to set of walls, the set of walls can be
considered as one wall with distinct portions, or the set of walls can be considered as multiple
walls. Similarly stated, a monolithically constructed item can include a set of walls. Such a set
of walls can include, for example, multiple portions that are in discontinuous from each other.
A set of walls can also be fabricated from multiple items that are produced separately and are

later joined together (e.g., via a weld, an adhesive or any suitable method).

[1061] As used herein, the words “proximal” and “distal” refer to the direction closer to
and away from, respectively, a user who would place the device into contact with a patient.
Thus, for example, the end of a device first touching the body of the patient would be the distal
end, while the opposite end of the device (e.g., the end of the device being manipulated by the

user) would be the proximal end of the device.

119 27 46

[1062] As used herein, the singular forms “a,” “an” and “the” include plural referents unless
the context clearly dictates otherwise. Thus, for example, the term “an engagement surface” is

intended to mean a single surface or multiple surfaces unless explicitly expressed otherwise.

[1063] FIG. 1 is a schematic illustration of a portion of a bodily-fluid transfer device 100,
according to an embodiment. Generally, the bodily-fluid transfer device 100 (also referred to
herein as “fluid transfer device” or “transfer device”) is configured to permit the withdrawal of
bodily-fluid from a patient such that a first portion or amount of the withdrawn fluid is diverted
away from a second portion or amount of the withdrawn fluid that is to be used as a biological
sample, such as for testing for the purpose of medical diagnosis and/or treatment. In other
words, the transfer device 100 is configured to transfer a first, predetermined amount of a

bodily-fluid to a first collection reservoir and a second amount of bodily-fluid to one or more

11
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bodily-fluid collection reservoirs fluidically isolated from the first collection reservoir, as

described in more detail herein.

[1064] The transfer device 100 includes a diverter 120, a first reservoir 170, and a second
reservoir 180, different from the first reservoir 170. The diverter 120 includes an inlet port 122
and two or more outlet ports, such as a first outlet port 124 and a second outlet port 126 shown
in FIG. 1. The inlet port 122 is configured to be fluidically coupled to a medical device defining
a pathway P for withdrawing and/or conveying the bodily-fluid from the patient to the transfer
device 100. For example, the inlet port 122 can be fluidically coupled to a needle or other
lumen-containing device (e.g., flexible sterile tubing). In this manner, the diverter 120 can

receive the bodily-fluid from the patient via the needle or other lumen-containing device.

[1065] The first outlet port 124 of the diverter 120 is configured to be fluidically coupled
to the first reservoir 170. In some embodiments, the first reservoir 170 is monolithically formed
with the first outlet port 124 and/or a portion of the diverter 120. In other embodiments, the
first reservoir 170 can be mechanically and fluidically coupled to the diverter 120 via an
adhesive, a resistance fit, a mechanical fastener, any number of mating recesses, a threaded
coupling, and/or any other suitable coupling or combination thereof. Similarly stated, the first
reservoir 170 can be physically (e.g., mechanically) coupled to the diverter 120 such that an
interior volume defined by the first reservoir 170 is in fluid communication with the first outlet
port 120 of the diverter 120. In still other embodiments, the first reservoir 170 can be operably
coupled to the first outlet port 124 of the diverter 120 via an intervening structure (not shown
in FIG. 1), such as a flexible sterile tubing. More particularly, the intervening structure can
define a lumen configured to place the first reservoir 170 in fluid communication with the first

outlet port 124.

[1066] The first reservoir 170 is configured to receive and contain the first, predetermined
amount of the bodily-fluid. In some embodiments, the first reservoir 170 is configured to
contain the first amount of the bodily-fluid such that the first amount is fluidically isolated from
a second amount of the bodily-fluid (different from the first amount of bodily-fluid) that is

subsequently withdrawn from the patient. The first reservoir 170 can be any suitable reservoir

12
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for containing a bodily-fluid, such as a pre-sample reservoir described in detail in U.S. Patent
No. 8,197,420 (“the ‘420 Patent”). Asused in this specification, the terms “first, predetermined
amount” and “first amount” describe an amount of bodily-fluid configured to be received or
contained by the first reservoir 170. Furthermore, while the term “first amount” does not
explicitly describe a predetermined amount, it should be understood that the first amount is the

first, predetermined amount unless explicitly described differently.

[1067] The second outlet port 126 of the diverter 120 is configured to be fluidically coupled
to the second reservoir 180. In some embodiments, the second reservoir 180 is monolithically
formed with the second outlet port 126 and/or a portion of the diverter 120. In other
embodiments, the second reservoir 180 can be mechanically coupled to the second outlet port
126 of the diverter 120 or operably coupled to the second outlet port 126 via an intervening
structure (not shown in FIG. 1), such as described above with reference to the first reservoir
170. The second reservoir 180 is configured to receive and contain the second amount of the
bodily-fluid. For example, the second amount of bodily-fluid can be an amount withdrawn
from the patient subsequent to withdrawal of the first amount. In some embodiments, the
second reservoir 180 is configured to contain the second amount of the bodily-fluid such that

the second amount is fluidically isolated from the first amount of the bodily-fluid.

[1068] The second reservoir 170 can be any suitable reservoir for containing a bodily-fluid,
including, for example, a sample reservoir as described in the ‘420 Patent. As used in this
specification, the term “second amount” describes an amount of bodily-fluid configured to be
received or contained by the second reservoir 180. In some embodiments, the second amount
can be any suitable amount of bodily-fluid and need not be predetermined. In other
embodiments, the second amount received and contained by the second reservoir 180 is a

second predetermined amount.

[1069] In some embodiments, the first reservoir 170 and the second reservoir 180 can be
coupled to (or formed with) the diverter 120 in a similar manner. In other embodiments, the

first reservoir 170 and the second reservoir need not be similarly coupled to the diverter 120.

13
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For example, in some embodiments, the first reservoir 170 can be monolithically formed with
the diverter 120 (e.g., the first outlet port 124) and the second reservoir 180 can be operably
coupled to the diverter 120 (e.g., the second outlet port 126) via an intervening structure, such

as a flexible sterile tubing.

[1070] As shown in FIG. 1, the transfer device 100 further includes an actuator 140 and a
flow control mechanism 130 defining a first channel 138 and a second channel 139. In some
embodiments, the actuator 140 can be included in or otherwise operably coupled to the diverter
120. In this manner, the actuator 140 can be configured to control a movement of the flow
control mechanism 130 (e.g., between a first configuration and a second configuration). For
example, the actuator 140 can be movable between a first position corresponding to the first
configuration of the flow control mechanism 130, and a second position, different from the first
position, corresponding to the second configuration of the flow control mechanism 130. In
some embodiments, the actuator 140 is configured for uni-directional movement. For example,
the actuator 140 can be moved from its first position to its second position, but cannot be moved
from its second position to its first position. In this manner, the flow control mechanism 130 is
prevented from being moved to its second configuration before its first configuration, thus
requiring that the first amount of the bodily-fluid be directed to the first reservoir 170 and not

the second reservoir 180.

[1071] The flow control mechanism 130 is configured such that when in the first
configuration, the first channel 138 fluidically couples the inlet port 122 to the first outlet port
124 and when in the second configuration, the second channel 139 fluidically couples the inlet
portion 122 to the second outlet port 126. In some embodiments, the actuator 140 is coupled
to the flow control mechanism 130 and is configured to move the flow control mechanism 130
in a translational motion between the first configuration and the second configuration. For
example, in some embodiments, the flow control mechanism 130 can be in the first
configuration when the flow control mechanism 130 is in a distal position relative to the transfer
device 100. In such embodiments, the actuator 140 can be actuated to move the flow control
device 130 in the proximal direction to a proximal position relative to the transfer device 100,

thereby placing the flow control mechanism 130 in the second configuration. In other
14

Date Regue/Date Received 2021-05-28



embodiments, the actuator 140 can be actuated to move the flow control mechanism 130 in a

rotational motion between the first configuration and the second configuration.

[1072] Accordingly, when the flow control mechanism 130 is in the first configuration, the
second outlet port 126 is fluidically isolated from the inlet port 122. Similarly, when the flow
control mechanism 130 is in the second configuration, the first outlet port 124 is fluidically
isolated from the inlet port 122. In this manner, the flow control mechanism 130 can direct, or
divert the first amount of the bodily-fluid to the first reservoir 170 via the first outlet port 124
when the flow control mechanism 130 is in the first configuration and can direct, or divert the
second amount of the bodily-fluid to the second reservoir 180 via the second outlet port 126

when the flow control mechanism 130 is in the second configuration.

[1073] In some embodiments, at least a portion of the actuator 140 can be operably coupled
to the first reservoir 170. In this manner, the actuator 140 (or at least the portion of the actuator
140) can be configured to cause a vacuum within the first reservoir 170, thereby initiating flow
of the bodily-fluid through the transfer device 100 and into the first reservoir 170 when the
diverter 120 is in its first configuration. The actuator 140 can include any suitable mechanism
for actuating the transfer device 100 (e.g., at least the flow control mechanism 130), such as,
for example, a rotating disc, a plunger, a slide, a dial, a button, and/or any other suitable
mechanism or combination thereof. Examples of suitable actuators are described in more detail

herein with reference to specific embodiments.

[1074] In some embodiments, the diverter 120 is configured such that the first amount of
bodily-fluid need be conveyed to the first reservoir 170 before the diverter 120 will permit the
flow of the second amount of bodily-fluid to be conveyed through the diverter 120 to the second
reservoir 180. In this manner, the diverter 120 can be characterized as requiring compliance by
a health care practitioner regarding the collection of the first, predetermined amount (e.g., a pre-
sample) prior to a collection of the second amount (e.g., a sample) of bodily-fluid. Similarly
stated, the diverter 120 can be configured to prevent a health care practitioner from collecting
the second amount, or the sample, of bodily-fluid into the second reservoir 180 without first

diverting the first amount, or pre-sample, of bodily-fluid to the first reservoir 170. In this
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manner, the health care practitioner is prevented from including (whether intentionally or
unintentionally) the first amount of bodily-fluid, which is more likely to contain bodily surface
microbes and/or other undesirable external contaminants that are not representative of the in
vivo conditions of a patient’s bodily-fluid system, in the bodily-fluid sample to be used for
analysis. The forced-compliance aspect of the diverter 120 is described in more detail herein

with reference to specific embodiments.

[1075] In some embodiments, the diverter 120 is configured to automatically (i.e., without
requiring an input or other action by a health care practitioner or other operator of the transfer
device 100) fluidically isolate the inlet port 122 from the first outlet port 124. For example, the
diverter 120 can be configured such that the flow control mechanism 130 will automatically
fluidically isolate the first outlet port 124 from the inlet port 122 when the first reservoir 170
has received the first, predetermined amount of bodily-fluid. As such, additional flow of
bodily-fluid in excess of the first amount into the first reservoir 170 is prevented. In some
embodiments, the diverter 120 is configured such that the flow control mechanism 130
automatically moves from its first configuration to its second configuration after the first

amount of bodily-fluid is conveyed to the first reservoir 170.

[1076] In some embodiments, the actuator 140 can have a third position, different from
the first and second positions, which corresponds to a third configuration of the flow control
mechanism 130. When in the third configuration, the flow control mechanism 130 can
fluidically isolate the inlet port 122 from both the first outlet port 124 and the second outlet port
126 simultaneously. Therefore, when the flow control mechanism 130 is in its third
configuration, flow of bodily-fluid from the inlet port 122 to either the first reservoir 170 or the
second reservoir 180 is prevented. In use, for example, the actuator 140 can be actuated to
place the flow control mechanism 130 in the first configuration such that a bodily-fluid can
flow from the inlet port 122 to the first reservoir 170, then moved to the second configuration
such that the bodily-fluid can flow from the inlet port 122 to the second reservoir 180, then
moved to the third configuration to stop the flow of bodily-fluid into and/or through the diverter
120. In some embodiments, the flow control mechanism 130 can be moved to the third

configuration between the first configuration and the second configuration. In some
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embodiments, the flow control mechanism 130 can be in the third configuration before being

moved to either of the first configuration or the second configuration.

[1077] In some embodiments, one or more portions of the transfer device 100 are disposed
within a housing (not shown in FIG. 1). For example, in some embodiments, at least a portion
of one or more of the diverter 120, the first reservoir 170, and the actuator 140 can be disposed
within the housing. In such an embodiment, at least a portion of the actuator 140 is accessible
through the housing. Examples of suitable housings are described in more detail herein with

reference to specific embodiments.

[1078] Referring now to FIGS. 2-12, a transfer device 200 includes a housing 201, a
diverter 220, a flow control mechanism 230, and an actuator 240. The transfer device 200 can
be any suitable shape, size, or configuration. For example, while shown in FIGS. 2 and 3 as
being substantially cylindrical, the transfer device 200 can be square, rectangular, polygonal,

and/or any other non-cylindrical shape.

[1079] The housing 201 includes a proximal end portion 202 and a distal end portion 203.
The distal end portion 203 includes a base 206 from which a set of walls 204 extend. More
specifically, the walls 204 of the housing 201 define a substantially annular shape and define
an inner volume 211 therebetween. The proximal end portion 202 of the housing 201 is
configured to be open such that the inner volume 211 can receive at least a portion of the
diverter 220, a portion of the flow control mechanism 230, and a portion of the actuator 240
(FIG. 4). Similarly stated, the housing 201 is configured to house at least the portion of the
diverter 220, the portion of the flow control mechanism 230, and the portion of the actuator 240

[1080] The walls 204 of the housing 201 define a set of status windows 210 and a set of
channels 205. The status windows 210 can be any suitable shape or size and are configured to
allow a user to visually inspect at least a portion of the transfer device 200. While shown in
FIG. 5 as including two status windows 210, in other embodiments, the housing 201 can define
any number of status windows 210, such as, for example, one, three, four, or more. The

channels 205 defined by the housing 201 are configured to extend from the distal end portion
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203 and through the proximal end portion 202. Similarly stated, the channels 205 extend
through a proximal surface of the housing 201. Said yet another way, the channels 205 are

open ended at the proximal end portion 202 of the housing 201.

[1081] The housing 201 further includes a set of guide posts 207 and a set of flow control
protrusions 208. While shown in FIGS. 5 and 6 as cylindrical protrusions, the guide posts 207
can be any suitable shape or size and are configured to extend from the base 206 in the proximal
direction. In this manner, the guide posts 207 are configured to engage a portion of the diverter
220 and a portion of the actuator 240, as further described herein. The flow control protrusions
208 extend from the base 206 in the proximal direction and define notches 209. In this manner,
the flow control protrusions 208 are configured to selectively engage the flow control
mechanism 230 to move the flow control mechanism 230 between a first configuration and a
second configuration, as described in further detail herein. While only one flow control
protrusion 208 is shown in FIGS. 5 and 6, the housing 201 is configured to include two flow
control protrusions 208. In other embodiments, the housing 201 can include any number flow

control protrusions 208 such as for example, one, three, four, or more.

[1082] As shown in FIGS. 7 and 8, the diverter 220 includes a proximal end portion 228
and a distal end portion 229 and defines an inner volume 221. The inner volume 221 is
configured to receive at least a portion of the flow control mechanism 230, as further described
herein. The proximal end portion 228 of the diverter 220 includes a first outlet port 224 and
can engage a portion of the actuator 240. The distal end portion 229 includes an inlet port 222
and a second outlet port 226. As shown in FIGS. 1 and 2, the diverter 220 is disposed within
the inner volume 211 of the housing 201 such that a portion of the inlet port 222 extends through
a first channel 205 defined by the walls 204 of the housing 201 and a portion of the second
outlet port 226 extends through a second channel 205 opposite the first channel. While not
explicitly shown in FIGS. 2-12, the distal end portion 229 of the diverter 220 is configured to
engage the guide posts 207 such that lateral movement of the diverter 220 is limited. Similarly
stated, the distal end portion 229 of the diverter 220 can engage the guide posts 207 of the
housing 201 such that the diverter 220 is substantially limited to movement in the proximal or

distal direction, relative to the housing 201, as further described herein.
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[1083] The inlet port 222 included in the distal end portion 229 of the diverter 220 defines
an inlet lumen 223. As shown in FIG. 8, the inlet lumen 223 is configured to be in fluid
communication with the inner volume 221. Similarly stated, the inlet lumen 223 of the inlet
port 222 extends through a wall defining the inner volume 221 of the diverter 220. The inlet
port 222 is further configured to be fluidically coupled to a medical device (not shown) defining
a fluid flow pathway for withdrawing and/or conveying the bodily-fluid from a patient to the
transfer device 200. For example, the inlet port 222 can be fluidically coupled to a needle or
other lumen-containing device (e.g., flexible sterile tubing). Similarly stated, the inlet lumen
223 defined by the inlet port 222 is placed in fluid communication with a lumen defined by a
lumen-containing device, when the lumen-containing device is coupled to the inlet port 222.
Expanding further, when the lumen-containing device is disposed within a portion of a body of
the patient (e.g., within a vein of the patient), the inner volume 221 of the diverter 220 is placed

in fluid communication with the portion of the body of the patient.

[1084] The first outlet port 224 included in the proximal end portion 228 of the diverter 220
defines a first outlet lumen 225. As shown in FIG. 8, the first outlet lumen 225 is configured
to be in fluid communication with the inner volume 221 of the diverter 220 (e.g., the first outlet
lumen 225 extends through the wall defining the inner volume 221). Similarly, the second
outlet port 226 included in the distal end portion 229 of the diverter 220 defines a second outlet

lumen 227 in fluid communication with the inner volume 221.

[1085] As shown in FIG. 9, the flow control mechanism 230 includes a first control member
231 and a second control member 235. At least a portion of the flow control mechanism 230
is configured to be disposed within the inner volume 221 defined by the diverter 220. In this
manner, the flow control mechanism 230 defines a circular cross-sectional shape such that when
the flow control mechanism 230 is disposed within the inner volume 221, a portion of the flow
control mechanism 230 forms a friction fit with the walls of the diverter 220 defining the inner

volume 221, as described in further detail herein.

[1086] The first control member 231 includes a set of activation protrusions 232 and a set

of cross members 234 (only one of each is shown in FIG. 9). The activation protrusions 232
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are configured to engage the flow control protrusion 208 of the housing 201. More specifically,
the activation protrusions 232 can be disposed within the notch 209 defined by the flow control
protrusion 208. Therefore, in use, the flow control protrusions 208 can engage the activation
protrusions 232 to move the flow control mechanism 230 between a first configuration and a

second configuration.

[1087] The second control member 235 defines a first lumen 238, a second lumen 239, and
a set of channels 237 and is configured to be disposed, at least partially, within the first control
member 231. More particularly, the first control member 231 has a first diameter D; and the
second control member 235 has a second diameter D, larger than the first diameter D;.
Therefore, when the second control member 235 is disposed within the first control member
231 a portion of the second control member 235 extends beyond a surface of the first control

member 231 that defines the first diameter Ds.

[1088] The channels 237 defined by the second control member 235 receive the cross
members 234 of the first control member 231. The arrangement of the cross members 234
disposed within the channels 237 is such that the second control member 235 is maintained in
a desired position relative to the first control member 231. In this manner, the second control
member 235 is configured to move concurrently with the first control member 231 when the
flow control protrusions 208 engage the activation protrusions 232 of the first control member
231. Similarly stated, the flow control mechanism 230 is moved between the first configuration
and the second configuration when the first control member 231 and the second control member
235 are moved between the first configuration and the second configuration, respectively.
Furthermore, when the flow control mechanism 230 is in the first configuration, the first lumen
238 is placed in fluid communication with the inlet lumen 223 defined by the inlet port 222 and
the first outlet lumen 225 defined by the first outlet port 224. When the flow control mechanism
230 is in the second configuration, the second lumen 239 is placed in fluid communication with
the inlet lumen 223 defined by the inlet port 222 and the second outlet lumen 227 defined by
the second outlet port 226, as described in further detail herein.
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[1089] As shown in FIG. 10, the actuator mechanism 240 includes an actuator housing 262,
a plunger 248, a cap 255, and a spring 261. The actuator mechanism 240 is configured to move
between a first configuration and a second configuration, thereby moving the transfer device
200 between a first configuration and a second configuration, as described in further detail
herein. The actuator housing 262 includes a proximal end portion 263 and a distal end portion
264 and defines an inner volume 265. The actuator housing 262 can be any suitable shape, size
or configuration. For example, the actuator housing 262 can be substantially cylindrical and be
configured to be disposed, at least partially, within the housing 201. The inner volume 265 is
configured to receive the plunger 248, the spring 261, and at least a portion of the cap 255. The
plunger 248 includes a proximal end portion 249 and a distal end portion 249 and a side wall
251. The distal end portion 250 is configured to receive the guide posts 207 of the housing 201,
as described in further detail herein. The proximal end portion 249 includes a set of retention
tabs 253 and can receive a portion of the spring 261. More particularly, the retention tabs 253
included in the proximal end portion 249 of the plunger 248 are configured to engage the spring
261 to removably couple the spring 261 to the plunger 248.

[1090] The side wall 251 of the plunger 248 define a set of notches 252 configured to
receive a set of seal members 254. The seal members 254 can be any suitable seal members
254 such as for example, o-rings formed from any suitable elastomeric material. In this manner,
the plunger 248 is disposed within the inner volume 265 of the actuator housing 262 such that
the seal members 254 define a friction fit with the inner walls (not shown in FIG. 10) that define
the inner volume 265 of the actuator housing 262. Similarly stated, the seal members 254 define
a fluidic seal with the inner walls of the actuator housing 262. Furthermore, the plunger 248 is
disposed within the inner volume 265 such that the plunger 248 divides the inner volume 265
into a first portion 267 that is fluidically isolated from a second portion 270 (see e.g., FIGS. 11
and 12). The first portion 267 of the inner volume 265 is defined between a surface of the
proximal end portion 263 of the actuator housing 262 and the proximal end portion 249 of the
plunger 248. As such, the first portion 267 of the inner volume 265 is configured contain the
spring 261 such that the spring 261 is in contact with the surface of the proximal end portion
263 of the actuator housing 262 and the proximal end portion 249 of the plunger 248.
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[1091] The cap 255 can be any suitable shape or size and is configured to be disposed, at
least partially, within the inner volume 265 of the actuator housing 262. Furthermore, the cap
255 can be formed from any suitable material. For example, in some embodiments, the cap 255
is formed from an elastomeric material such as silicone. In other embodiments, the cap 255
can be formed from any polymeric material such as, for example, rubber, vinyl, neoprene, or
the like.

[1092] The cap 255 includes a proximal end portion 256 and a distal end portion 257. The
proximal end portion 256 is disposed within the inner volume 265 of the actuator housing 262
such that the distal end portion 250 of the plunger 248 and the proximal end portion 256 of the
cap defines the second portion 270 of the inner volume (referred to henceforth as “first
reservoir’) of the inner volume 265. Expanding further, the proximal end portion 256 of the
cap 255 is configured to define a friction fit with the inner walls (not shown in FIG. 10) that
define the inner volume 265. Similarly stated, the proximal end portion 254 defines a fluidic
seal with the inner walls of the actuator housing 262. Therefore, the fluidic seal defined by the
actuator housing 262 and the plunger 248 and the fluidic seal defined by the actuator housing
262 and the proximal end portion 256 of the cap 255 fluidically isolate the fluid reservoir 270
from a portion outside of the fluid reservoir 270 (i.e., the second portion of the inner volume
265).

[1093] The distal end portion 257 of the cap 255 includes a set of notches 260 configured
to receive a set of protrusions 266 of the actuator housing 262 when the proximal end portion
256 is disposed within the inner volume 265. The arrangement of the notches 260 defined by
the cap 255 and the protrusions 266 of the actuator housing 262 is such that the protrusions 266
form a friction fit with the walls defining the notches 260. In this manner, the protrusions 266
engage the walls defining the notches 260 to maintain the cap 255 in a desired position relative
to the actuator housing 262 when the proximal end portion 256 is disposed within the inner
volume 265. Moreover, the actuator mechanism 240 and the diverter 220 are disposed within
the housing 201 such that the distal end portion 257 of the cap 255 is in contact with the
proximal end portion 228 of the diverter 220, as described in further detail herein.
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[1094] The cap 255 further defines an inlet port 258 and a set of guide post ports 259. The
inlet port 258 is configured to receive a portion of the first outlet port 224 included in the
diverter 220. More specifically, the inlet port 258 receives the first outlet port 224 such that the
inlet port 258 form a fluidic seal with an outer surface of the first outlet port 224. Similarly,
the guide post ports 259 receive a portion of the guide posts 207 of the housing 201 such that
the guide post ports 259 form a fluidic seal with an outer surface of the guide posts 207. In this
manner, a portion of the guide posts 207 and a portion of the first outlet port 224 are disposed
within the fluid reservoir 270 defined by the actuator housing 262. Furthermore, with the
portion of the first outlet port 224 disposed within the fluid reservoir 270, the fluid reservoir
270 (i.e., the second portion of the inner volume 265) is in fluid communication with the first

outlet lumen 225, as described in further detail herein.

[1095] In some embodiments, the transfer device 200 can be stored in a storage
configuration in which the second control member 235 of the flow control mechanism 230
fluidically isolates the inlet port 222, the first outlet port 224, and the second outlet port 226
from the inner volume 221 defined by the diverter 220. In such embodiments, first lumen 238
and the second lumen 239 are fluidically isolated from the inlet lumen 223, the first outlet lumen
225, and the second outlet lumen 227. Furthermore, the friction fit defined by the second
control member 235 and the walls of the diverter 220 defining the inner volume 221 maintain
the flow control mechanism 230 in the storage configuration until the flow control mechanism

230 is moved from the storage configuration.

[1096] In use, a user can engage the transfer device 200 to couple the inlet port 222 to a
proximal end portion of a lumen-defining device (not shown) such as, for example, a butterfly
needle or, as an additional example, surgical tubing coupleable with a Luer-Lok-type
connection that allows for mating to an indwelling catheter or hub or other general vascular
access device(s)/product(s). With the inlet port 222 coupled to the lumen-defining device the
inlet lumen 223 is placed in fluid communication with the lumen defined by the lumen-defining
device. Furthermore, the distal end portion of the lumen-defining device can be disposed within
a portion of the body of a patient (e.g., a vein), thus, the inlet lumen 223 is in fluid

communication with the portion of the body of the patient. In a similar manner, the second
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outlet port 226 can be coupled to an external fluid reservoir (not shown). The external fluid
reservoir can be any suitable reservoir. For example, in some embodiments, the external fluid
reservoir can be a BacT/ALERT® SN or a BacT/ALERT® FA, manufactured by
BIOMERIEUX, INC.

[1097] With the inlet port 222 coupled to the lumen-defining device and the second outlet
port 226 coupled to the external fluid reservoir, a user can place the transfer device 200 in the
first configuration by applying an activation force to the actuator mechanism 240, thereby
moving at least a portion of the actuator mechanism 240, the diverter 220, and the flow control
mechanism 230 in the distal direction towards the first configuration, as shown by the arrow
AA in FIG. 11. More specifically and as described above, the distal end portion 250 of the
plunger 248 engages the guide posts 207 of the housing 201. The arrangement of the plunger
248 and the guide posts 207 is such that as the user applies the activation force to the actuator
mechanism 240, the position of the plunger 248, relative to the housing 201, is maintained.
Therefore, the activation force applied by the user moves the actuator housing 262, the cap 255,
the diverter 220, and the flow control mechanism 230 in the direction of the arrow AA, but not
the plunger 248. Thus, the distal movement of the actuator housing 262 is such that a portion
of the activation force is configured to compress the spring 261, and as such, the height of the
second portion 267 of the inner volume is reduced. The compression of the spring 261 is such
that the spring 261 exerts a reaction force (e.g., a force of expansion) in response to the portion
of the activation force compressing the spring 261. Similarly stated, the spring 261 is

configured return to an expanded configuration when the activation force is removed.

[1098] The distal movement of the actuator housing 262 relative to the plunger 248 is such
that the height of the fluid reservoir 270 is increased. With the fluid reservoir 270 being
fluidically isolated (as described above) the increase in the height (i.e., the increase in volume)
produces a negative pressure within the fluid reservoir 270. Furthermore, as the actuator
mechanism 240 is moved from the storage configuration toward the first configuration, the flow
control protrusions 208 engage the activation protrusions 232 (not shown in FIG. 11) included
in the first control member 231 to move the flow control mechanism 230 toward the first

configuration, as indicated by the arrow BB. Thus, when the flow control mechanism 230 is
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moved to the first configuration, the first lumen 238 defined by the second control member 235
is placed in fluid communication with the inlet lumen 223 defined by the inlet port 222 and the
first outlet lumen 225 defined by the first outlet port 224.

[1099] As shown by the arrow CC, the inlet lumen 223 of the inlet port 222, the first lumen
238 of the second control member 235, and the first outlet lumen 225 of the first outlet port 224
define a fluid flow path such that the fluid reservoir 270 defined by the actuator housing 262 is
in fluid communication with the inlet port 222. Furthermore, with the inlet port 222 coupled to
the lumen-defining device the fluid reservoir 270 of the actuator housing 262 is placed in fluid
communication with the portion of the patient (e.g., the vein). The negative pressure within the
fluid reservoir 270 is such that the negative pressure differential introduces a suction force
within the portion of the patient. In this manner, a bodily-fluid is drawn into the fluid reservoir
270 of the actuator housing 262. In some embodiments, the bodily-fluid can contain

undesirable microbes such as, for example, dermally-residing microbes.

[1100] In some embodiments, the magnitude of the suction force can be modulated by
increasing or decreasing the amount of activation force applied to the actuator mechanism 240.
Excess suction force can, in some cases, collapse a patient’s vein thereby cutting off sample
flow. Once a vein is collapsed, one or more additional venipunctures may be required to access
a non-collapsed vein. Excess suction force may also cause hemolysis at the needle tip within
the vein due to excessive negative pressure. Thus, in some embodiments, it can be desirable to
limit the amount of suction force (i.e., modulate the negative pressure during a blood draw)
introduced to a vein to reduce, minimize, or even eliminate vein collapse and/or one potential
source of hemolysis. In such embodiments, the user can reduce the amount of force applied to
the actuator mechanism 240. In this manner, the reaction force exerted by the expansion of the
spring 261 (e.g., as described above) is sufficient to overcome a portion of the activation force
applied by the user. Thus, the spring 261 can expand to move the plunger 248 and the housing
201 in the distal direction, relative to the actuator housing 262, the cap 255, the diverter 220,
and the flow control mechanism 230. The distal movement of the plunger 248 and housing 201
is such that the flow control protrusions 208 engage the activation protrusions 232 of the flow

control mechanism 230 to move the flow control mechanism 230 towards the storage
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configuration. The rotation of the flow control mechanism 230 (e.g., in a direction opposite the
arrow BB) reduces the size of the fluid pathway (e.g., an inner diameter) between the inlet
lumen 223 and the first lumen 238 and the first outlet port 225 and the first lumen 238, thereby

reducing the suction force introduced into the vein of the patient.

[1101] With the desired amount of bodily-fluid transferred to the fluid reservoir 270 defined
by the actuator housing 262, a user can engage the transfer device 200 to move the transfer
device 200 from the first configuration to the second configuration, wherein a flow of bodily-
fluid is transferred to the extemal reservoir (e.g., such as those described above). In some
embodiments, the desired amount of bodily-fluid transferred to the actuator housing 262 is a
predetermined amount of fluid. For example, in some embodiments, the transfer device 200
can be configured to transfer bodily-fluid until the pressure within the fluid reservoir 270
defined by the actuator housing 262 is in equilibrium with the pressure of the portion of the
body in which the lumen-defining device is disposed (e.g., the vein). In such embodiments, the
equalizing of the pressure between the second portion 176 of the inner volume 265 and the
portion of the body stops the flow of the bodily-fluid into the actuator housing 262. In some
embodiments, the predetermined amount of bodily-fluid (e.g., volume) is at least equal to the
combined volume of the inlet lumen 223, the first lumen 238, the first outlet lumen 225, and

the lumen-defining device.

[1102] As shown in FIG. 12, the transfer device 200 can be moved from the first
configuration to the second configuration by further moving the actuator mechanism 240 in the
distal direction, as indicated by the arrow DD. Expanding further, the user can apply an
activation force to the actuator mechanism 240 such that the actuator housing 262, the cap 255,
the diverter 220, and the flow control mechanism 230 move in the distal direction. With the
desired amount of the bodily-fluid disposed within the fluid reservoir 270 the volume of the
fluid reservoir 270 is configured to remain constant as the actuator housing 262 and the cap 255
move relative to the plunger 248. Similarly stated, the pressure of the fluid reservoir 270 is
configured to remain substantially unchanged as the transfer device 200 is moved from the first

configuration to the second configuration.
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[1103] As the actuator mechanism 240 is moved from the first configuration toward the
second configuration, the flow control protrusions 208 engage the activation protrusions 232
(not shown in FIG. 12) included in the first control member 231 to move the flow control
mechanism 230 toward the second configuration, as indicated by the arrow EE. Thus, when
the flow control mechanism 230 is moved to the second configuration, the second lumen 239
defined by the second control member 235 is placed in fluid communication with the inlet
lumen 223 defined by the inlet port 222 and the second outlet lumen 227 defined by the second
outlet port 226.

[1104] As shown by the arrow FF, the inlet lumen 223 of the inlet port 222, the second
lumen 239 of the second control member 235, and the second outlet lumen 227 of the second
outlet port 226 define a fluid flow path such that the external reservoir (not shown in FIG. 12)
is in fluid communication with the inlet port 222 and, therefore, the portion of the patient (e.g.,
the vein). Furthermore, the external reservoir is configured to define a negative pressure (e.g.,
the known external reservoirs referred to herein are vessels defining a negative pressure). The
negative pressure within the exteral reservoir is such that the negative pressure differential
between the external reservoir and the portion of the body of the patient introduces a suction
force within the portion of the patient. Therefore, a desired amount of bodily-fluid is drawn
into the external reservoir and is fluidically isolated from the first, predetermined amount of
bodily-fluid contained within the fluid reservoir 270 defined by the actuator housing 262. In
this manner, the bodily-fluid contained in the external reservoir is substantially free from
microbes generally found outside of the portion of the patient (e.g., dermally residing microbes,
microbes within a lumen defined by the transfer device 200, microbes within the lumen defined
by the lumen defining device, and/or any other undesirable microbe(s)). With the desired
amount of bodily-fluid contained in the external fluid reservoir, the user can remove the
activation force from the actuator mechanism 240 (e.g., remove the portion of the hand
engaging the actuator mechanism 240). With the removal of the activation force, the spring
261 exerts the force of expansion (described above) to move the transfer device 200 from the
second configuration to the storage configuration. With the transfer device 200 in the storage

configuration, the first outlet port 224 is fluidically isolated from the first lumen 238 and/or the
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second lumen 239 of the flow control mechanism 230. Thus, the bodily-fluid contained within
the actuator housing 262 is fluidically isolated from a volume outside the actuator housing 262
and the external reservoir can be decoupled from the transfer device 200. In addition, the
bodily-fluid contained within the actuator housing 262 is isolated from the patient and the
healthcare worker, and can be safely disposed of (e.g., in a biohazard materials container) in a

“closed” device.

[1105] While the transfer device 200 is shown and described in FIGS. 2-12 as disposing the
diverter 220 within the housing 201, in some embodiments, a transfer device can include a
diverter and housing that are monolithically formed. For example, FIGS. 13-19 illustrate a
transfer device 300 according to an embodiment. FIGS. 13 and 14 illustrate the transfer device
300 in a first configuration. The transfer device 300 includes a housing 301, having a diverter

320 and defining a fluid reservoir 370, a flow control mechanism 330, and an actuator 340.

[1106] The housing 301 includes a proximal end portion 302 and a distal end portion 303.
The distal end portion 303 of the housing 301 includes a set of walls 304 that define a channel
305 configured to receive a distal portion 342 of the actuator 340. The walls 304 can be
configured to define the channel 305 with any suitable shape, size, or configuration. For
example as shown in FIG. 16, the walls 304 can be configured to further define a slot 319 in
the channel 305 configured to receive an activation extension 346 included in the actuator 340
(FIG. 15). Similarly stated, the slot 319 can be configured to receive the activation extension
346 included in the distal portion 342 of the actuator 340, disposed within the channel 305, such
that the activation extension 346 can pass through the walls 304 and be disposed substantially
outside the channel 305, as described in further detail herein.

[1107] The walls 304 of the distal end portion 303 of the housing 301 also include a
recessed surface 315 and a stop 313 (FIGS. 15 and 16). The stop 313 defines a proximal
boundary of the channel 305 that can limit the movement of the actuator 340 within the channel
305. Furthermore, the stop 313 defines a passageway 314 configured to receive a portion of
the actuator 340 such that the portion of the actuator 340 can extend in the proximal direction
beyond the stop 313, as further described herein. The recessed surface 315 is configured to be
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a flat surface from which the diverter 320 can extend. Similarly stated, the diverter 320 is a set
of walls configured to extend perpendicularly from the recessed surface 315. In this manner,
the diverter 320 receives at least a portion of the flow control mechanism 340, as described in
further detail herein. While shown and described as extending perpendicularly from the
recessed surface 315, in other embodiments, the diverter 320 can extend from the recessed

surface 315 at any suitable angular orientation.

[1108] As shown in FIG. 15, the proximal end portion 302 of the housing 301 includes a
set of walls 318 that extend from the stop 313 in the proximal direction. In this manner, the
walls 318 define a tubular shape substantially enclosed at the distal end by the stop 313 and
open at the proximal end. The walls 318 define a slot 312 and an inner volume 311 configured
to receive a proximal end portion 341 of the actuator 340. As further described herein, the
proximal end portion 302 of the housing 301, the stop 313, and the proximal end portion 341
of the actuator 340 define a fluid reservoir 370 configured to receive and/or contain a bodily
fluid.

[1109] As shown in FIG. 16, the diverter 320 includes an inlet port 322, a first outlet port
324, and a second outlet port 326, and defines an inner volume 321. The inner volume 321 is
configured to receive at least a portion of the flow control mechanism 330, as further described
herein. The inlet port 322 of the diverter 320 defines an inlet lumen 323. The inlet lumen 323
is configured to be in fluid communication with the inner volume 321. Similarly stated, the
inlet lumen 323 of the inlet port 322 extends through a wall defining the inner volume 321 of
the diverter 320.

[1110] The inlet port 322 is further configured to be fluidically coupled to a medical device
(not shown) defining a fluid flow pathway for withdrawing and/or conveying the bodily-fluid
from a patient to the transfer device 300. For example, the inlet port 322 can be fluidically
coupled to a needle or other lumen-containing device (e.g., flexible sterile tubing). Similarly
stated, the inlet lumen 323 defined by the inlet port 322 is placed in fluid communication with
a lumen defined by a lumen-containing device, when the lumen-containing device is coupled

to the inlet port 322. Expanding further, when the lumen-containing device is disposed within
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a portion of a body of the patient (e.g., within a vein of the patient), the inner volume 321 of

the diverter 320 is placed in fluid communication with the portion of the body of the patient.

[1111] The first outlet port 324 of the diverter 320 defines a first outlet lumen 325. The
first outlet lumen 325 is configured to be in fluid communication with the inner volume 321 of
the diverter 320 and the fluid reservoir 370 (described above). Similarly stated, the first outlet
lumen 325 is configured to extend through the wall defining the inner volume 321 and through
a portion of the stop 313 defining the fluid reservoir 370, thereby placing the fluid reservoir 370
in fluid communication with the inner volume 321. The second outlet port 326 of the diverter
320 defines a second outlet lumen 327 and can be coupled to an external fluid reservoir. In this
manner, the second outlet lumen 327 can extend through the wall defining the inner volume
321 to be in fluid communication with the inner volume 321 and can be fluidically coupled to
the external reservoir to place the external fluid reservoir in fluid communication with the inner

volume 321.

[1112] As shown in FIG. 15, the flow control mechanism 330 includes a first control
member 331 and a second control member 335. At least a portion of the flow control
mechanism 330 is configured to be disposed within the inner volume 321 defined by the diverter
320. In this manner, the flow control mechanism 330 defines a circular cross-sectional shape
such that when the flow control mechanism 330 is disposed within the inner volume 321, a
portion of the flow control mechanism 330 forms a friction fit with the walls of the diverter 320

defining the inner volume 321, as described in further detail herein.

[1113] The first control member 331 includes a set of activation protrusions 332 configured
to engage a set of protrusion 347 included in the activation extension 346 of the actuator 340.
Therefore, in use, the actuator 340 can engage the activation protrusions 332 to move the flow
control mechanism 330 between a first configuration and a second configuration. The second
control member 335 defines a first lumen 338 and a second lumen 339 and can be formed from
any suitable material. For example, in some embodiments, the second control member 335 is
formed from silicone. In other embodiments, the second control member 335 can be any

suitable elastomer configured to deform when disposed within the inner volume 321 of the
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diverter. Expanding further, the second control member 335 has a diameter larger than the
diameter of the inner volume 321. In the manner, the diameter of the second control member
335 is reduced when the second control member 335 is disposed within the inner volume 321.
Thus, the outer surface of the second control member 335 forms a friction fit with the inner

surface of the walls defining the inner volume 321.

[1114] The second control member 335 is configured to be coupled to the first control
member 331. For example, in some embodiments, the first control member 331 can be coupled
to the second control member 335 via a mechanical fastener and/or adhesive. In other
embodiments, the first control member 331 and the second control member 335 can be coupled
in any suitable manner. In this manner, the second control member 335 is configured to move
concurrently with the first control member 331 when the activation extension 347 of the
actuator 340 engages the activation protrusions 332 of the first control member 331. Similarly
stated, the flow control mechanism 330 is moved between the first configuration and the second
configuration when the first control member 331 and the second control member 335 are moved
between the first configuration and the second configuration, respectively. Furthermore, when
the flow control mechanism 330 is in the first configuration, the first lumen 338 is placed in
fluid communication with the inlet lumen 323 defined by the inlet port 322 and the first outlet
lumen 325 defined by the first outlet port 324. When the flow control mechanism 330 is in the
second configuration, the second lumen 339 is placed in fluid communication with the inlet
lumen 323 defined by the inlet port 322 and the second outlet lumen 327 defined by the second
outlet port 326, as described in further detail herein.

[1115] As described above, the actuator mechanism 340 includes the proximal end portion
341, the distal end portion 342, and an actuator arm 343 therebetween. The actuator mechanism
340 is configured to move between a first configuration and a second configuration, thereby
moving the transfer device 300 between a first configuration and a second configuration, as
described in further detail herein. The proximal end portion 341 includes a plunger 348
configured to be disposed within the inner volume 311 of the housing 301. More particularly,
the plunger 348 includes a seal member 354 configured to define a friction fit with the inner

surface of the walls 318 defining the inner volume 311. Similarly stated, the seal member 354
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defines a fluidic seal with the inner surface of the walls 318 defining the inner volume 311 such
that a portion of the inner volume 311 proximal of the seal member 354 is fluidically isolated

from a portion of the inner volume 311 distal of the seal member 354.

[1116] The actuator arm 343 is configured to extend from the proximal end portion 341 of
the actuator 340 through the passageway 314 defined by the stop 313. Therefore, as described
above, the distal end portion 342 of the actuator 340 is disposed on a distal side of the stop 313.
More specifically, the distal end portion 342 includes an engagement portion 344 and the
activation portion 346. The engagement portion 344 and at least a portion (e.g., a distal portion)
of the actuator arm 343 are configured to be disposed within the channel 305 such that the
activation portion 346 can extend through the slot 319, as described above. In this manner, a
user can engage the engagement portion 344 to move the actuator 340 in a distal direction

between a first configuration and a second configuration, as further described herein.

[1117] In some embodiments, the transfer device 300 can be stored in the first configuration
in which the first lumen 338 of the second control member 335 is in fluid communication with
the inlet port 322 and the first outlet port 324. In such embodiments, the friction fit defined by
the second control member 335 and the walls of the diverter 320 defining the inner volume 321
maintain the flow control mechanism 330 in the first configuration until the actuator 340 moves

the flow control mechanism 330 to the second configuration.

[1118] In use, a user can engage the transfer device 300 to couple the inlet port 322 to a
proximal end portion of a lumen-defining device (not shown) such as, for example, a butterfly
needle. With the inlet port 322 coupled to the lumen-defining device the inlet lumen 323 is
placed in fluid communication with the lumen defined by the lumen-defining device.
Furthermore, the distal end portion of the lumen-defining device can be disposed within a
portion of the body of a patient (e.g., a vein), thus, the inlet lumen 323 is in fluid communication
with the portion of the body of the patient. In a similar manner, the second outlet port 326 can
be coupled to an external fluid reservoir (not shown). The external fluid reservoir can be any
suitable reservoir. For example, in some embodiments, the external fluid reservoir can be a
BacT/ALERT® SN or a BacT/ALERT® FA blood culture collection bottle with media

32

Date Regue/Date Received 2021-05-28



specifically designed to facilitate the growth of certain types of microbes (e.g., aerobic
media/broth and/or aerobic media/broth), manufactured by BIOMERIEUX, INC.

[1119] With the inlet port 322 coupled to the lumen-defining device and the second outlet
port 326 coupled to the external fluid reservoir, a user can begin the transfer of a bodily-fluid
by applying an activation force to the engagement portion 344 of the actuator 340, thereby
moving the actuator 340 the distal direction, as shown by the arrow GG in FIG. 17. More
specifically and as described above, the plunger 348 engages the inner surface of the walls 318
defining the inner volume 311 such that the volume of the fluid reservoir 370 is increased (e.g.,
as defined by the plunger 348, the walls 318 of the housing 301 and the stop 313). With the
fluid reservoir 370 being fluidically isolated (as described above) from a volume on the
proximal side of the seal member 354, the increase in the volume of the fluid reservoir 370
produces a negative pressure within the fluid reservoir 370. Moreover, with the flow control
mechanism 330 in the first configuration, negative pressure differential introduces a suction

force within the first lumen 338, the inlet lumen 323, and the first outlet lumen 325.

[1120] As shown by the arrow HH, the inlet lumen 323 of the inlet port 322, the first lumen
338 of the second control member 335, and the first outlet lumen 325 of the first outlet port 324
define a fluid flow path such that the second portion 376 of the inner volume 373 defined by
the fluid reservoir 370 is in fluid communication with the inlet port 322. Furthermore, with the
inlet port 322 coupled to the lumen-defining device the fluid reservoir 370 is in fluid
communication with the portion of the patient (e.g., the vein) and at least a portion of the suction
force is introduced to the portion of the patient. In this manner, a bodily-fluid is drawn into the
fluid reservoir 370. In some embodiments, the bodily-fluid can contain undesirable microbes
such as, for example, dermally-residing microbes dislodged during the insertion of the lumen-

defining device.

[1121] In some embodiments, the magnitude of the suction force can be modulated by
moving the actuator 340 in the proximal or distal direction. For example, in some embodiments,
it can be desirable to limit the amount of suction force introduced to a vein. In such

embodiments, the user can move the actuator 340 in the proximal direction (e.g., the direction
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of the arrow II in FIG. 18) such the activation extension 346 can engage the protrusions 332 of
the first control member 331. In this manner, the protrusions 347 included in the activation
extension 346 can mesh with the protrusions 332 of the first control member 331 to rotate the
first control member 331 in the direction of the arrow JJ. The rotation of the flow control
mechanism 330 (e.g., in a direction opposite the arrow JJ) reduces the size of the fluid pathway
(e.g., an inner diameter) between the inlet lumen 323 and the first lumen 338 and the first outlet
port 325 and the first lumen 338, thereby reducing the suction force introduced into the vein of

the patient.

[1122] With the desired amount of bodily-fluid transferred to the fluid reservoir 370, a user
can engage the transfer device 300 to move the transfer device 300 from the first configuration
to the second configuration, wherein a flow of bodily-fluid is transferred to the external
reservoir (e.g., such as those described above). In some embodiments, the desired amount of
bodily-fluid transferred to the fluid reservoir 370 is a predetermined amount of fluid. For
example, in some embodiments, the transfer device 300 can be configured to transfer bodily-
fluid until the pressure within the fluid reservoir 370 is equilibrium with the pressure of the
portion of the body in which the lumen-defining device is disposed (e.g., the vein). In such
embodiments, the equalizing of the pressure between the fluid reservoir 370 and the portion of
the body stops the flow of the bodily-fluid into the fluid reservoir 370. In some embodiments,
the predetermined amount of bodily-fluid (e.g., volume) is at least equal to the combined
volume of the inlet lumen 323, the first lumen 338, the first outlet lumen 325, and the lumen-

defining device.

[1123] As shown in FIG. 18, the transfer device 300 can be moved from the first
configuration to the second configuration by further moving the actuator mechanism 340 in the
distal direction, as indicated by the arrow II. As the actuator mechanism 340 is moved from
the first configuration toward the second configuration, the protrusions 347 of the activation
extension 346 further engage the activation protrusions 332 included in the first control member
331 to move the flow control mechanism 330 to the second configuration, as indicated by the
arrow KK in FIG. 19. In this manner, the flow control mechanism 330 is moved to the second

configuration, and the first lumen 238 is fluidically isolated from the inlet lumen 223 and the
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first outlet lumen 225. In addition, the second lumen 339 defined by the second control member
335 is placed in fluid communication with the inlet lumen 323 defined by the inlet port 322 and
the second outlet lumen 327 defined by the second outlet port 326.

[1124] As shown by the arrow LL, the inlet lumen 323 of the inlet port 322, the second
lumen 339 of the second control member 335, and the second outlet lumen 327 of the second
outlet port 326 define a fluid flow path such that the external reservoir (not shown in FIG. 19)
is in fluid communication with the inlet port 322 and, therefore, the portion of the patient (e.g.,
the vein). Furthermore, the external reservoir is configured to define a negative pressure (e.g.,
the known external reservoirs referred to herein are vessels defining a negative pressure). The
negative pressure within the external reservoir is such that the negative pressure differential
between the external reservoir and the portion of the body of the patient introduces a suction
force within the portion of the patient. Therefore, a desired amount of bodily-fluid is drawn
into the external reservoir and is fluidically isolated from the first, predetermined amount of

bodily-fluid contained within the fluid reservoir 370.

[1125] The bodily-fluid contained in the external reservoir is substantially free from
microbes generally found outside of the portion of the patient (e.g., dermally residing microbes,
microbes within a lumen defined by the transfer device 300, microbes within the lumen defined
by the lumen defining device, and/or any other undesirable microbe). In some embodiments,
with the desired amount of bodily-fluid contained in the external fluid reservoir, the user can
further move the actuator 340 in the proximal direction to place the transfer device 300 in a
third configuration. In such embodiments, the actuator 340 can be moved in the proximal
direction such that the engagement portion 344 and/or the activation extension 346 contact the
stop 313, thereby limiting further proximal movement of the actuator 340. In this configuration,
the actuator 340 can place the flow control mechanism 330 in a third configuration configured
to fluidically isolate the first lumen 338 and the second lumen 339 from the inlet lumen 323,
the first outlet lumen 325, and the second outlet lumen 327. Thus, the bodily-fluid contained
within the fluid reservoir 370 is fluidically isolated from a volume outside the fluid reservoir

370 and the external reservoir can be decoupled from the transfer device 300.
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[1126] While the transfer device 300 is shown and described in FIGS. 13-19 as being
configured to actuated by continual user influence (e.g., the user manually moves the actuator
340 in the proximal direction), in some embodiments, a transfer device need not require
continual user influence. For example, FIGS. 20-26 illustrate a transfer device 400 according
to an embodiment. FIGS. 20 and 21 illustrate the transfer device 400 in a first configuration.
The transfer device 400 includes a housing 401, having a diverter 420 and defining a fluid

reservoir 470, a flow control mechanism 430, and an actuator mechanism 440.

[1127] The housing 401 includes a proximal end portion 402 and a distal end portion 403.
The distal end portion 403 of the housing 401 includes a set of walls 404 having a recessed
portion 415 and a stop 413 (FIGS. 22 and 23). The stop 413 defines a distal boundary of the
recessed portion 415 and defines a passageway 414. The passageway 414 is configured to
receive an activation extension 346 included in the actuator mechanism 440 such that the
activation extension 346 extends through the stop 413, as further described herein. The recessed
portion 415 includes a substantially flat surface from which the diverter 420 can extend (FIG.
22). Similarly stated, the diverter 420 is a set of walls configured to extend perpendicularly
from the surface of the recessed portion 415. In this manner, the diverter 420 receives at least
a portion of the flow control mechanism 430, as described in further detail herein. While shown
and described as extending perpendicularly from the surface of the recessed portion 415, in
other embodiments, the diverter 420 can extend from the surface at any suitable angular

orientation.

[1128] The proximal end portion 402 of the housing 401 includes a set of walls 418 that
extend from the stop 413 in the proximal direction. In this manner, the walls 418 define a
tubular shape substantially enclosed at the distal end by the stop 413 and open at the proximal
end. The proximal end portion 402 of the housing 401 can be formed from any suitable
material. For example, in some embodiments, the proximal end portion 402 can be formed
from a relatively flexible material. In such embodiments, the proximal end portion 402 can be
configured to deform (e.g., bend, compress, or otherwise reconfigure) under a given force, as
described in further detail herein. As shown in FIG. 23, the walls 418 include shoulder 416 and

retention tabs 417 and define an inner volume 411 configured to receive a portion of the actuator
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mechanism 440. As further described herein, the proximal end portion 402 of the housing 401,
the stop 413, and a portion of the actuator mechanism 440 define a fluid reservoir 470

configured to receive and/or contain a bodily fluid.

[1129] As shown in FIG. 23, the diverter 420 includes an inlet port 422, a first outlet port
424, and a second outlet port 426, and defines an inner volume 421. The inner volume 421 is
configured to receive at least a portion of the flow control mechanism 430, as further described
herein. The inlet port 422 of the diverter 420 defines an inlet lumen 423. The inlet lumen 423
is configured to be in fluid communication with the inner volume 421. Similarly stated, the
inlet lumen 423 of the inlet port 422 extends through a wall defining the inner volume 421 of
the diverter 420.

[1130] The inlet port 422 is further configured to be fluidically coupled to a medical device
(not shown) defining a fluid flow pathway for withdrawing and/or conveying the bodily-fluid
from a patient to the transfer device 400. For example, the inlet port 422 can be fluidically
coupled to a needle or other lumen-containing device (e.g., flexible sterile tubing). Similarly
stated, the inlet lumen 423 defined by the inlet port 422 is placed in fluid communication with
a lumen defined by a lumen-containing device, when the lumen-containing device is coupled
to the inlet port 422. Expanding further, when the lumen-containing device is disposed within
a portion of a body of the patient (e.g., within a vein of the patient), the inner volume 421 of

the diverter 420 is placed in fluid communication with the portion of the body of the patient.

[1131] The first outlet port 424 of the diverter 420 defines a first outlet lumen 425. The
first outlet lumen 425 is configured to be in fluid communication with the inner volume 421 of
the diverter 420 and the fluid reservoir 470 (described above). Similarly stated, the first outlet
lumen 425 is configured to extend through the wall defining the inner volume 421 and through
a portion of the stop 413 defining the fluid reservoir 470, thereby placing the fluid reservoir 470
in fluid communication with the inner volume 421. The second outlet port 426 of the diverter
420 defines a second outlet lumen 427 and is configured to be coupled to an external fluid
reservoir. In this manner, the second outlet lumen 427 can extend through the wall defining the

inner volume 421 to be in fluid communication with the inner volume 421 and can be fluidically
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coupled to the external reservoir to place the external fluid reservoir in fluid communication

with the inner volume 421.

[1132] As shown in FIG. 24, the flow control mechanism 430 includes a first control
member 431 and a second control member 435. At least a portion of the flow control
mechanism 430 is configured to be disposed within the inner volume 421 defined by the diverter
420. In this manner, the flow control mechanism 430 defines a circular cross-sectional shape
such that when the flow control mechanism 430 is disposed within the inner volume 421, a
portion of the flow control mechanism 430 forms a friction fit with the walls of the diverter 420

defining the inner volume 421, as described in further detail herein.

[1133] The first control member 431 includes an activation protrusion 432 and engagement
protrusions 433. The activation protrusion 432 is configured to engage a protrusion 447
included in the activation extension 446 of the actuator mechanism 440. Therefore, in use, the
actuator mechanism 440 can engage the activation protrusion 432 to move the flow control
mechanism 430 between a first configuration and a second configuration. The second control
member 435 defines a first lumen 438, a second lumen 439, and a set of grooves 437. The
second control member 435 can be formed from any suitable material such as, for example,
silicone. In other embodiments, the second control member 435 can be any suitable elastomer
configured to deform when disposed within the inner volume 421 of the diverter. Expanding
further, the second control member 435 has a diameter larger than the diameter of the inner
volume 421. In the manner, the diameter of the second control member 435 is reduced when
the second control member 435 is disposed within the inner volume 421. Thus, the outer surface
of the second control member 435 forms a friction fit with the inner surface of the walls defining

the inner volume 421.

[1134] The grooves 437 defined by the second control member 435 are configured to
receive the engagement protrusions 433. In this manner, the first control member 431 can
selectively engage the second control member 435 such that the second control member 435 is
moved concurrently with the first control member 431 when the activation extension 447 of the

actuator mechanism 440 engages the activation protrusion 432 of the first control member 431.

38

Date Regue/Date Received 2021-05-28



Similarly stated, the flow control mechanism 430 is moved between the first configuration and
the second configuration when the first control member 431 and the second control member
435 are moved between the first configuration and the second configuration, respectively.
Furthermore, when the flow control mechanism 430 is in the first configuration, the first lumen
438 is placed in fluid communication with the inlet lumen 423 defined by the inlet port 422 and
the first outlet lumen 425 defined by the first outlet port 424. When the flow control mechanism
430 is in the second configuration, the second lumen 439 is placed in fluid communication with
the inlet lumen 423 defined by the inlet port 422 and the second outlet lumen 427 defined by
the second outlet port 426, as described in further detail herein.

[1135] As shown in FIGS. 22 and 25, the actuator mechanism 440 includes an engagement
member 444, the activation extension 446, a plunger 448, and a spring 461. The engagement
member 444 is configured to be coupled to the distal end portion 403 of the housing 401. In
this manner, the housing 401 and the engagement member 444 house the flow control
mechanism 430 and at least a portion of the diverter 420. The engagement member 444 includes
a throttling button 445. The throttling button 445 is configured such that when engaged by a
user, the throttling button 445 interacts with the flow control mechanism 430 to modulate the

movement of the flow control mechanism 440, as described in further detail herein.

[1136] The plunger 448 includes a proximal end portion 449 and a distal end portion 450
and is configured to be disposed within the inner volume 411 defined by the housing 401. The
proximal end portion 449 of the plunger 448 is configured to selectively engage the retention
protrusions 417 included in the housing 401. The plunger 448 further includes a sealing
member 454 disposed at the distal end portion 450. The seal member 454 is configured to
define a friction fit with the inner surface of the walls 418 defining the inner volume 411.
Similarly stated, the seal member 454 defines a fluidic seal with the inner surface of the walls
418 defining the inner volume 411 such that a portion of the inner volume 411 proximal of the
seal member 454 is fluidically isolated from a portion of the inner volume 411 distal of the seal

member 454,
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[1137] The spring 461 includes a proximal end portion 462 and a distal end portion 463 and
is configured to circumscribe the plunger 448. Similarly stated, the plunger 448 is disposed
within the spring 461 when the spring 461 and the plunger 448 are disposed within the housing
401. Furthermore, when disposed within the inner volume 411, the distal end portion 463 of
the spring 461 is configured to engage the shoulder 416 of the housing 401 and the proximal
end portion 462 is configured to engage the proximal end portion 449 of the plunger 448. In
this manner, the spring 461, when urged to move from a first (compressed) configuration to a
second (expanded) configuration, is configured to move the plunger 448 in the proximal

direction, as described in further detail herein.

[1138] The activation extension 446 can be any suitable size, shape, or configuration. For
example, as shown in FIG. 22, the activation extension 446 can be a flexible tether formed
from, for example, nylon. In this manner, the activation extension 446 can be substantially
flexible in a lateral direction and substantially rigid in an axial direction. Similarly stated, in
some embodiments, the activation extension 446 is configured to bend, twist, conform, and/or
otherwise reconfigure without stretching. Said yet another way, the length of the activation
extension 446 is configured to remain substantially unchanged as the activation extension 446

is bent or otherwise reconfigured.

[1139] The activation extension 446 is configured to be coupled to the distal end portion
450 of the plunger 448. More specifically, a proximal end portion of the activation extension
446 is disposed within the inner volume 411 of the housing 401 and is coupled to the plunger
448 and a distal end portion of the activation extension 446 passes through the stop 413 and is
disposed within the recessed portion 415 of the housing 401. In this manner, the activation
extension 446 is configured engage the activation protrusion 432 of the first control member
431 to move the flow control mechanism 430 between the first configuration and the second

configuration, as described in further detail herein.

[1140] In some embodiments, the transfer device 400 can be stored in a storage
configuration in which the second control member 435 of the flow control mechanism 430

fluidically isolates the inlet port 422, the first outlet port 424, and the second outlet port 426
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from the inner volume 421 defined by the diverter 420. In such embodiments, first lumen 438
and the second lumen 439 are fluidically isolated from the inlet lumen 423, the first outlet lumen
425, and the second outlet lumen 427. Furthermore, the friction fit defined by the second
control member 435 and the walls of the diverter 420 defining the inner volume 421 maintain
the flow control mechanism 430 in the storage configuration until the flow control mechanism

430 is moved from the storage configuration.

[1141] In use, a user can engage the transfer device 400 to couple the inlet port 422 to a
proximal end portion of a lumen-defining device (not shown) such as, for example, a butterfly
needle. With the inlet port 422 coupled to the lumen-defining device the inlet lumen 423 is
placed in fluid communication with the lumen defined by the lumen-defining device.
Furthermore, the distal end portion of the lumen-defining device can be disposed within a
portion of the body of a patient (e.g., a vein), thus, the inlet lumen 423 is in fluid communication
with the portion of the body of the patient. In a similar manner, the second outlet port 426 can
be coupled to an external fluid reservoir (not shown). The external fluid reservoir can be any
suitable reservoir. For example, in some embodiments, the external fluid reservoir can be a
BacT/ALERT® SN or a BacT/ALERT® FA, manufactured by BIOMERIEUX, INC.

[1142] With the inlet port 422 coupled to the lumen-defining device and the second outlet
port 426 coupled to the external fluid reservoir, a user can begin a transfer of a bodily-fluid by
applying an activation force to the transfer device 400. More specifically, the user can introduce
an activation force to the proximal end portion 402 of the housing 401 by squeezing, for
example, the sides of the proximal end portion 402 such that the proximal end portion 402
deforms in response to the activation force, as described above. Thus, the proximal end portion
402 is urged (in response to the activation force) to reconfigure such that the retention tabs 417
are removed from contact with the proximal end portion 449 of the plunger 448. Expanding
further, the retention tabs 417 are configured to apply a reaction force to the proximal end
portion 449 of the plunger 448 in response to an expansion force exerted by the spring 461,
thereby maintaining the spring 461 in the compressed configuration. With the retention tabs
417 removed from contact with the plunger 448 and with the distal end portion 463 of the spring
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461 in contact with the shoulder 416 of the housing 401, the proximal end portion 462 of the
spring 462 expands to move the plunger 448 in the direction of the arrow MM in FIG. 25.

[1143] As described above, the plunger 448 engages the inner surface of the walls 418
defining the inner volume 411 such that the volume of the fluid reservoir 470 is increased (e.g.,
as defined by the plunger 448, the walls 418 of the housing 401 and the stop 413). With the
fluid reservoir 470 being fluidically isolated (as described above) from a volume on the
proximal side of the seal member 454, the increase in the volume of the fluid reservoir 470
produces a negative pressure within the fluid reservoir 470. Moreover, movement of the
plunger 448 in the proximal direction is such that the activation extension 446 is moved in the
proximal direction. In this manner, the protrusion 447 of the activation extension 446 engages
the protrusion 432 of the first control member 431 to move the flow control mechanism 430
from the storage configuration to the first configuration, as indicated by the arrow NN. With
the flow control mechanism 430 in the first configuration, the negative pressure of the fluid
reservoir 470 introduces a suction force within the first lumen 438, the inlet lumen 423, and the

first outlet lumen 425.

[1144] As shown by the arrow OO, the inlet lumen 423 of the inlet port 422, the first lumen
438 of the second control member 435, and the first outlet lumen 425 of the first outlet port 424
define a fluid flow path such that the second portion 476 of the inner volume 473 defined by
the fluid reservoir 470 is in fluid communication with the inlet port 422. Furthermore, with the
inlet port 422 coupled to the lumen-defining device the fluid reservoir 470 is in fluid
communication with the portion of the patient (e.g., the vein) and at least a portion of the suction
force is introduced to the portion of the patient. In this manner, a bodily-fluid is drawn into the
fluid reservoir 470. In some embodiments, the bodily-fluid can contain undesirable microbes
such as, for example, dermally-residing microbes dislodged during the insertion of the lumen-

defining device.

[1145] In some embodiments, the rate of expansion of the spring 461 can be modulated by
engaging the throttling button 445 included in the engagement portion 444 of the actuator

mechanism 440. For example, in some embodiments, it can be desirable to limit the amount of
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suction force introduced to a vein. In such embodiments, the user can exert a force on the
throttling button 445 such that the throttling button 445 is moved to engage the flow control
mechanism 430. In this manner, the throttling button 445 can increase the friction between, for
example, the second control member 435 and the walls defining the inner volume 421 of the
diverter. Thus, the increase in friction between the second control member 435 and the walls
defining the inner volume 411 resist the force exerted by the activation extension 446, thereby
slowing the rate of expansion of the spring. In this manner, the reduction of pressure (e.g., the
increase in negative pressure) of the fluid reservoir 470 can be controlled to maintain a desired
pressure differential between the vein and the fluid reservoir 470 and limit the suction force

introduced to the vein.

[1146] In some embodiments, the user can depress the throttling button 445 to maintain the
transfer device 400 in the first configuration. With the desired amount of bodily-fluid
transferred to the fluid reservoir 470, a user can disengage the throttling button 445 to disengage
the throttling button 445 from the flow control mechanism 430. In this manner, the friction
between the second control member 435 and the walls defining the inner volume 411 is reduced
and the force of expansion exerted by the spring is sufficient to again overcome the friction
between the second control member 435 and the walls defining the inner volume 411.
Therefore, the transfer device 400 is moved 400 from the first configuration to the second
configuration, wherein a flow of bodily-fluid is transferred to the external reservoir (e.g., such

as those described above).

[1147] In some embodiments, the desired amount of bodily-fluid transferred to the fluid
reservoir 470 is a predetermined amount of fluid. For example, in some embodiments, the
transfer device 400 can be configured to transfer bodily-fluid until the pressure within the fluid
reservoir 470 is equilibrium with the pressure of the portion of the body in which the lumen-
defining device is disposed (e.g., the vein). In such embodiments, the equalizing of the pressure
between the fluid reservoir 470 and the portion of the body stops the flow of the bodily-fluid
into the fluid reservoir 470. In some embodiments, the predetermined amount of bodily-fluid
(e.g., volume) is at least equal to the combined volume of the inlet lumen 423, the first lumen

438, the first outlet lumen 425, and the lumen-defining device.
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[1148] As described above, the transfer device 400 is moved from the first configuration to
the second configuration by further moving the plunger 448 in the distal direction. As the
plunger 448 is moved from the first configuration toward the second configuration, the
protrusions 447 of the activation extension 446 further engage the activation protrusions 432
included in the first control member 431 to move the flow control mechanism 430 to the second
configuration, as indicated by the arrow PP in FIG. 26. In this manner, the flow control
mechanism 430 is moved to the second configuration, and the first lumen 438 is fluidically
isolated from the inlet lumen 423 and the first outlet lumen 425. In addition, the second lumen
439 defined by the second control member 435 is placed in fluid communication with the inlet
lumen 423 defined by the inlet port 422 and the second outlet lumen 427 defined by the second
outlet port 426.

[1149] As shown by the arrow QQ in FIG. 27, the inlet lumen 423 of the inlet port 422, the
second lumen 439 of the second control member 435, and the second outlet lumen 427 of the
second outlet port 426 define a fluid flow path such that the extemal reservoir (not shown in
FIG. 19) is in fluid communication with the inlet port 422 and, therefore, the portion of the
patient (e.g., the vein). Furthermore, the external reservoir is configured to define a negative
pressure (e.g., the known external reservoirs referred to herein are vessels defining a negative
pressure). The negative pressure within the external reservoir is such that the negative pressure
differential between the external reservoir and the portion of the body of the patient introduces
a suction force within the portion of the patient. In some embodiments, the user can engage
throttling button 445 to again increase the friction between the second control member 435 and
the walls defining the inner volume 411. In this manner, further expansion of the spring 461 is
limited and a desired amount of bodily-fluid can be drawn into the external reservoir such that
the desired amount of bodily fluid is fluidically isolated from the first, predetermined amount

of bodily-fluid contained within the fluid reservoir 470.

[1150] The bodily-fluid contained in the external reservoir is substantially free from
microbes generally found outside of the portion of the patient (e.g., dermally-residing microbes,
microbes within a lumen defined by the transfer device 400, microbes within the lumen defined

by the lumen defining device, and/or any other undesirable microbe). In some embodiments,
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with the desired amount of bodily-fluid contained in the external fluid reservoir, the user can
disengage the throttling button 445 such that the transfer device returns to the storage
configuration. As described above, in this configuration the actuator mechanism 440 can place
the flow control mechanism 430 in a third configuration configured to fluidically isolate the
first lumen 438 and the second lumen 439 from the inlet lumen 423, the first outlet lumen 425,
and the second outlet lumen 427. Thus, the bodily-fluid contained within the fluid reservoir
470 is fluidically isolated from a volume outside the fluid reservoir 470 and the external

reservoir can be decoupled from the transfer device 400.

[1151] While the transfer device 400 is described above with reference to FIGS. 20-27 as
being stored in a storage configuration, in some embodiments, a transfer device can be stored
in a first configuration (e.g., defining a flow path between an inlet port and a fluid reservoir).
For example, FIGS. 28 and 29 illustrate a transfer device 500 according to an embodiment. In
some embodiments, aspects of the transfer device 500 can be substantially similar to
corresponding aspects of the transfer device 200. In this manner, details of certain aspects are
not described in further detail herein and it should be understood that such aspects are

substantially similar in form or function to the corresponding aspects.

[1152] The transfer device 500 includes a housing 501, a diverter 520, a flow control
mechanism 530, and an actuator 540. The housing 501 includes a proximal end portion 502
and a distal end portion 503. The proximal end portion 502 defines an inner volume configured
to receive at least a portion of the actuator mechanism 540, as described in further detail herein.
The distal end portion 503 of the housing 501 includes the diverter 520. Similarly stated, the
diverter 520 is monolithically formed with the distal end portion 503 of the housing 501. The
diverter 520 receives at least a portion of the flow control mechanism 530, as described in
further detail herein.

[1153] As shown in FIG. 28, the diverter 520 includes an inlet port 522, a first outlet port
524, and a second outlet port 526, and defines an inner volume 521. The inner volume 521 is
configured to receive at least a portion of the f1ow control mechanism 530, as further described

herein. The inlet port 522 of the diverter 520 defines an inlet lumen 523. The inlet lumen 523
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is configured to be in fluid communication with the inner volume 521. Similarly stated, the
inlet lumen 523 of the inlet port 522 extends through a wall defining the inner volume 521 of
the diverter 520.

[1154] The flow control mechanism 530 includes a first control member 531 and a second
control member 535. At least a portion of the flow control mechanism 530 is configured to be
disposed within the inner volume 521 defined by the diverter 520. In this manner, the flow
control mechanism 530 defines a circular cross-sectional shape such that when the flow control
mechanism 530 is disposed within the inner volume 521, a portion of the flow control
mechanism 530 forms a friction fit with the walls of the diverter 520 defining the inner volume

521, as described in further detail herein.

[1155] The first control member 53 is configured to engage an activation extension 546 of
the actuator mechanism 540 and move between a first configuration and a second configuration.
The second control member 535 defines a first lumen 538 and a second lumen 539and is
configured to be coupled to the first control member 531. Therefore, the second control member
535 is configured to move concurrently with the first control member 531 when the activation
extension 546 engages the first control member 531. Similarly stated, the flow control
mechanism 530 is moved between the first configuration and the second configuration when
the first control member 531 and the second control member 535 are moved between the first
configuration and the second configuration, respectively. Furthermore, when the flow control
mechanism 530 is in the first configuration, the first lumen 538 is placed in fluid communication
with the inlet lumen 523 defined by the inlet port 522 and the first outlet lumen 525 defined by
the first outlet port 524. When the flow control mechanism 530 is in the second configuration,
the second lumen 539 is placed in fluid communication with the inlet lumen 523 defined by the
inlet port 522 and the second outlet lumen 527 defined by the second outlet port 526, as

described in further detail herein.

[1156] The actuator mechanism 540 is configured to move between a first configuration
and a second configuration, thereby moving the transfer device 500 between a first

configuration and a second configuration, as described in further detail herein. The actuator
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mechanism 540 includes a plunger 548 and the activation extension 546. The plunger 548
includes a proximal end portion 549, a distal end portion 550, and an engagement portion 544
and is configured to be disposed, at least partially within the inner volume 511 of the housing
501. The engagement portion 544 is configured to extend in the distal direction from the
proximal end portion 549 of the plunger 548. In this manner, the engagement portion 544 can
be engaged by a user to move the actuator mechanism 540 between the first configuration and

the second configuration, as described in further detail herein.

[1157] The distal end portion 550 of the plunger 548 includes a seal member 554 configured
to define a friction fit with the inner surface of the walls defining the inner volume 511.
Similarly stated, the seal member 554 defines a fluidic seal with the inner surface of the walls
defining the inner volume 511 such that a portion of the inner volume 511 proximal of the seal
member 554 is fluidically isolated from a portion of the inner volume 511 distal of the seal
member 554. Furthermore, the portion of the inner volume 511 distal of the seal member 554
defines a fluid reservoir 570. Similarly stated, the fluid reservoir 570 defined by the walls
defining the inner volume 511 and the seal member 554 of the plunger 548.

[1158] The activation extension 546 includes a protrusion 547 configured to selectively
engage the proximal end portion 549 of the plunger 548. In this manner, the proximal end
portion 549 of the plunger 548 can move the activation extension 546 when the plunger 548

moves from a first configuration to a second configuration, as further described herein.

[1159] As described above, the transfer device 500 is stored in the first configuration in
which the first lumen 538 of the second control member 535 is in fluid communication with the
inlet port 522 and the first outlet port 524. In such embodiments, the friction fit defined by the
second control member 535 and the walls of the diverter 520 defining the inner volume 521
maintain the flow control mechanism 530 in the first configuration until the actuator 540 moves

the f1ow control mechanism 530 to the second configuration.

[1160] In use, a user can engage the transfer device 500 to couple the inlet port 522 to a

proximal end portion of a lumen-defining device (not shown) such as, for example, a butterfly
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needle. With the inlet port 522 coupled to the lumen-defining device the inlet lumen 523 is
placed in fluid communication with the lumen defined by the lumen-defining device.
Furthermore, the distal end portion of the lumen-defining device can be disposed within a
portion of the body of a patient (e.g., a vein), thus, the inlet lumen 523 is in fluid communication
with the portion of the body of the patient. In a similar manner, the second outlet port 526 can

be coupled to an external fluid reservoir (not shown).

[1161] With the inlet port 522 coupled to the lumen-defining device and the second outlet
port 526 coupled to the external fluid reservoir, a user can begin the transfer of a bodily-fluid
by applying an activation force to the engagement portion 544 of the actuator 540, thereby
moving the plunger 548 in the distal direction, as shown by the arrow RR in FIG. 28. More
specifically and as described above, the plunger 548 engages the inner surface of the walls
defining the inner volume 511 such that the volume of the fluid reservoir 570 is increased (e.g.,
as defined by the plunger 548 and the housing 501). With the fluid reservoir 570 being
fluidically isolated (as described above) from a volume on the proximal side of the seal member
554, the increase in the volume of the fluid reservoir 570 produces a negative pressure within
the fluid reservoir 570. Moreover, with the flow control mechanism 530 in the first
configuration, negative pressure differential introduces a suction force within the first lumen

538, the inlet lumen 523, and the first outlet lumen 525.

[1162] As shown by the arrow S8, the inlet lumen 523 of the inlet port 522, the first lumen
538 of the second control member 535, and the first outlet lumen 525 of the first outlet port 524
define a fluid flow path such that the second portion 576 of the inner volume 573 defined by
the fluid reservoir 570 is in fluid communication with the inlet port 522. Furthermore, with the
inlet port 522 coupled to the lumen-defining device the fluid reservoir 570 is in fluid
communication with the portion of the patient (e.g., the vein) and at least a portion of the suction
force is introduced to the portion of the patient. In this manner, a bodily-fluid is drawn into the
fluid reservoir 570. In some embodiments, the bodily-fluid can contain undesirable microbes
such as, for example, dermally-residing microbes dislodged during the insertion of the lumen-

defining device.
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[1163] As shown in FIG. 28, the actuator mechanism 540 is configured such that the
proximal end portion 549 of the plunger 548 is spaced apart from the protrusion 547 of the
activation extension 546. In this manner, the plunger 548 can move in the proximal direction
without engaging the protrusion 547 of the activation extension 546. Thus, the plunger 548 can
move to introduce the change of the volume in the fluid reservoir 570 without the activation
extension 546 moving the first control member 531 from the first configuration toward the
second configuration. Therefore, the transfer device 500 can be stored in the first configuration,

as described above.

[1164] With a desired amount of bodily-fluid transferred to the fluid reservoir 570, a user
can move the transfer device 500 from the first configuration to the second configuration,
wherein a flow of bodily-fluid is transferred to the external reservoir (e.g., such as those
described above). In some embodiments, the desired amount of bodily-fluid transferred to the
fluid reservoir 570 is a predetermined amount of fluid. For example, in some embodiments,
the transfer device 500 can be configured to transfer bodily-fluid until the pressure within the
fluid reservoir 570 is equilibrium with the pressure of the portion of the body in which the
lumen-defining device is disposed (e.g., the vein). In such embodiments, the equalizing of the
pressure between the fluid reservoir 570 and the portion of the body stops the flow of the bodily-
fluid into the fluid reservoir 570. In some embodiments, the predetermined amount of bodily-
fluid (e.g., volume) is at least equal to the combined volume of the inlet lumen 523, the first

lumen 538, the first outlet lumen 525, and the lumen-defining device.

[1165] As shown in FIG. 29, the transfer device 500 can be moved from the first
configuration to the second configuration by further moving the actuator mechanism 540 in the
distal direction, as indicated by the arrow TT. As the actuator mechanism 540 is moved from
the first configuration toward the second configuration, the protrusions 547 of the activation
extension 546 is engaged by the proximal end portion 549 of the plunger 548 such that the
activation extension 546 is moved in the direction TT. Furthermore, the proximal motion of
the activation extension 546 moves the first control member 331 and places the flow control
mechanism 530 in the second configuration, as indicated by the arrow UU. In this manner, the

first lumen 538 is fluidically isolated from the inlet lumen 523 and the first outlet lumen 525.
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In addition, the second lumen 539 defined by the second control member 535 is placed in fluid
communication with the inlet lumen 523 defined by the inlet port 522 and the second outlet

lumen 527 defined by the second outlet port 526.

[1166] As shown by the arrow VV, the inlet lumen 523 of the inlet port 522, the second
lumen 539 of the second control member 535, and the second outlet lumen 527 of the second
outlet port 526 define a fluid flow path such that the external reservoir (not shown in FIGS. 28
and 29) is in fluid communication with the inlet port 522 and, therefore, the portion of the
patient (e.g., the vein). Furthermore, the external reservoir is configured to define a negative
pressure (e.g., the known external reservoirs referred to herein are vessels defining a negative
pressure). The negative pressure within the external reservoir is such that the negative pressure
differential between the external reservoir and the portion of the body of the patient introduces
a suction force within the portion of the patient. Therefore, a desired amount of bodily-fluid is
drawn into the external reservoir and is fluidically isolated from the first, predetermined amount

of bodily-fluid contained within the fluid reservoir 570.

[1167] The bodily-fluid contained in the external reservoir is substantially free from
microbes generally found outside of the portion of the patient (e.g., dermally residing microbes,
microbes within a lumen defined by the transfer device 500, microbes within the lumen defined
by the lumen defining device, and/or any other undesirable microbe). As described above, the
bodily-fluid contained within the fluid reservoir 570 is fluidically isolated from a volume
outside the fluid reservoir 570 and the external reservoir can be decoupled from the transfer

device 500.

[1168] While some embodiments described above include a flow control mechanism that
can be rotated to control the flow of a bodily-fluid (e.g., the flow rate) and/or to control the
amount of negative pressure within a fluid reservoir, in other embodiments, bodily-fluid transfer
device can include any suitable device, mechanism, and/or assembly that can control, at least
partially, a flow of bodily-fluid (e.g., the flow rate of the bodily-fluid). For example, FIGS. 30-
41 illustrate a transfer device 600 according to an embodiment. The transfer device 600

includes a housing 601, a diverter 620, a flow control mechanism 630, and adjustment
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mechanism 685, and an actuator 640. The transfer device 600 can be any suitable shape, size,
or configuration. For example, the transfer device 600 can have a shape and size that is
substantially similar to the transfer device 200 described above with reference to FIGS. 2-12.
As such, portions of the transfer device 600 can be substantially similar in form and/or function
to corresponding portions of the transfer device 200 of FIGS. 2-12. Thus, aspects of the transfer

device 600 are not described in further detail herein.

[1169] The housing 601 of the transfer device 600 includes a proximal end portion 602 and
a distal end portion 603. The distal end portion 603 includes a base 606 from which a set of
walls 604 extend. The walls 604 of the housing 601 define a substantially annular shape and
define an inner volume 611 between the proximal end portion 602 and the distal end portion
603. The proximal end portion 602 of the housing 601 is open to receive at least a portion of
the diverter 620, a portion of the flow control mechanism 630, and a portion of the actuator 640
within the inner volume 611 (see e.g., FIG. 31). The walls 604 of the housing 601 define a set
of status windows 610 and a set of channels 605. The status windows 610 and the channels
605 can be any suitable shape or size. For example, the status windows 610 and the channels
605 can be substantially similar in form and function to the status windows 210 and the channels

205 of the transfer device 200.

[1170] As shown in FIGS. 32 and 33, the housing 601 includes a set of guide posts 607 and
a set of flow control protrusions 608 and defines a passageway 614. The guide posts 607 engage
a portion of the diverter 620 and a portion of the actuator 640, as further described herein. The
flow control protrusions 608 extend from the base 606 in the proximal direction and can be
arranged to selectively engage a portion of the flow control mechanism 630 to move the flow
control mechanism 630 between a first configuration and a second configuration, as described
in further detail herein. While only one flow control protrusion 608 is shown in FIGS. 32 and
33, the housing 601 can include, for example, two flow control protrusions 608 that are disposed
adjacent to a guide post 607. As shown in FIG. 33, the passageway 614 extends through the
base 606 and can be arranged to receive a portion of the flow control mechanism 630, as
described in further detail herein.
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[1171] As shown in FIG. 31, the actuator mechanism 640 includes the actuator housing
662, a plunger 648, and a cap 655. The actuator mechanism 640 is configured to move between
a first configuration and a second configuration, thereby moving the transfer device 600
between a first configuration and a second configuration, as described in further detail herein.
The actuator housing 662 includes a proximal end portion 663 and a distal end portion 664 and
defines an inner volume 665. The inner volume 665 of the actuator housing 662 receives the
plunger 648 and at least a portion of the cap 655. The plunger 648 includes a set of seal member
654 that can form a friction fit with an inner surface (not shown in FIG. 31) of the actuator
housing 662 that defines the inner volume 665 of the actuator housing 662. Thus, the plunger
648 can be configured to divide the inner volume 665 into a first portion 667 that is fluidically
isolated from a second portion 670 (also referred to herein as “fluid reservoir”). The cap 655
defines an inlet port 658 and a set of guide post ports 659. The inlet port 658 receives a portion
of a first outlet port 624 of the diverter 620. The guide post ports 659 movably receive the
guide posts 607 of the housing 601 to allow the guide posts 607 to be in contact with the plunger
648. In this manner, the actuator housing 662, the plunger 648, and the cap 655 of the actuator
mechanism 640 can be substantially similar to or the same as the actuator housing 262, the
plunger 248, and the cap 255, respectively, of the actuator mechanism 640 included in the
transfer device 200 described above with reference to FIGS. 2-12. Thus, aspects of the actuator
housing 662, the plunger 648, and the cap 655 are not described in further detail herein. As
shown in FIG. 31, the actuator mechanism 640 can differ from the actuator mechanism 240 in
that the actuator mechanism 640 does not include a spring such as the spring 261 of the actuator
mechanism 240. In other embodiments, however, the actuator mechanism 640 can include a

spring that is substantially similar to the spring 261.

[1172] As shown in FIGS. 34 and 35, the diverter 620 of the transfer device 600 includes a
proximal end portion 628 and a distal end portion 629 and defines an inner volume 621. The
inner volume 621 can receive at least a portion of the flow control mechanism 630, as described
above with reference to the transfer device 200. The proximal end portion 628 of the diverter
620 includes a first outlet port 624. The distal end portion 629 includes an inlet port 622 and a
second outlet port 626. The diverter 620 is movably disposed within the inner volume 611 of
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the housing 601 such that a portion of the inlet port 622 extends through a first channel 605
defined by the walls 604 of the housing 601 and a portion of the second outlet port 626 extends
through a second channel 605 opposite the first channel (see e.g., FIG. 30). While not explicitly
shown in FIGS. 30-41, the distal end portion 629 of the diverter 620 can engage the guide posts
607 to limit, for example, lateral movement of the diverter 620 as the diverter 620 is moved in
the inner volume 611. Similarly stated, the guide posts 607 of the housing 601 can engage the
diverter 620 to substantially limit its movement to a proximal direction or distal direction

relative to the housing 601, as further described herein.

[1173] As shown in FIG. 35, the inlet port 622, the first outlet port 624, and the second
outlet port 626 define an inlet lumen 623, a first outlet lumen 625, and a second outlet lumen
627, respectively, that are each in fluid communication with the inner volume 621. The inlet
port 622 can be fluidically coupled to a needle or other lumen-containing device (not shown in
FIGS. 30-41) that can be disposed within a portion of a body of the patient (e.g., within a vein
of the patient), the first outlet port 624 can be fluidically coupled to a portion of the actuator
640, and the second outlet port 626 can be fluidically coupled to an external reservoir (e.g., a
sample reservoir not shown in FIGS. 30-41). In this manner, the diverter 620 can be arranged
to selectively place the portion of the actuator 640 or the external reservoir in fluid
communication with the portion of the body via the inlet port 622 and the first outlet port 624
or via the inlet port 622 and the second outlet port 626, respectively. As shown in FIG. 35, the
diverter 620 also defines an opening 689 that can receive a portion of the flow control

mechanism 630, as described in further detail herein.

[1174] As shown in FIGS. 36 and 37, the flow control mechanism 630 includes a first
activation mechanism 631A, a second activation mechanism 631B, a control member 635, and
an adjustment mechanism 685. At least a portion of the flow control mechanism 630 is
configured to be disposed within the inner volume 621 defined by the diverter 620. More
specifically, the flow control mechanism 630 has a circular cross-sectional shape such that when
the flow control mechanism 630 is disposed in the inner volume 621, a portion of the control
member 635 forms a friction fit with the walls of the diverter 620 defining the inner volume

621, as described in further detail herein. Although not shown in FIGS. 30-41, the flow control
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mechanism 630 can be arranged within the inner volume 611 of the housing 601 and the inner
volume 621 of the diverter 620 such that the first activation mechanism 631A and the second
activation mechanism 63 1B are disposed adjacent to and in contact with the control member
635. More specifically, the first activation mechanism 631A and the second activation
mechanism 631B can be in frictional contact with the control mechanism 635. In other
embodiments, the first activation mechanism 631A and the second activation mechanism 631B
can be coupled to the control member 635 via a mechanical fastener and/or an adhesive. In this
manner, the first activation mechanism 631A and the second activation mechanism 631B can

be moved concurrently to move the control member 635, as described in further detail herein.

[1175] The first activation mechanism 631A and the second activation mechanism 631B
include a set of engagement members 634A and 634B, respectively (although only one
engagement member 634B is shown in FIG. 36, the second activation mechanism 631B is
arranged in similar manner as the first activation mechanism 631A). The engagement members
634A and 634B are configured to engage the flow control protrusion 608 of the housing 601.
For example, the diverter 620 and the flow control mechanism 630 can be moved within the
inner volume 611 of the housing 601 to place the engagement members 634A and 634B in
contact with the flow control protrusions 608. Moreover, once the engagement members 634A
and 634B are placed in contact with the flow control protrusions 608, further movement of the
diverter 620 and the flow control mechanism 630 can rotate the flow control mechanism 630
relative to the diverter 620 between a first configuration and a second configuration, as
described in further detail herein.

[1176] As shown in FIG. 37, the control member 635 defines a first lumen 638, a second
lumen 639, and a set of channels 637. The channels 637 can be configured to receive a portion
of the adjustment mechanism 685, as described in further detail herein. The flow control
mechanism 630 can be arranged such that when in its first configuration, the first lumen 638 is
placed in fluid communication with the inlet lumen 623 defined by the inlet port 622 and the
first outlet lumen 625 defined by the first outlet port 624. Similarly, when the flow control
mechanism 630 is in the second configuration, the second lumen 639 is placed in fluid

communication with the inlet lumen 623 defined by the inlet port 622 and the second outlet
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lumen 627 defined by the second outlet port 626. Therefore, the flow control mechanism 630
can be rotated relative to the diverter 620 to selectively place the first outlet port 624 or the
second outlet port 626 in fluid communication with the inlet port 622.

[1177] The adjustment mechanism 685 includes a dial 686 and an adjustment member 688
(see e.g., FIG. 31). In some embodiments, the adjustment member 688 can be, for example, a
screw or the like. As shown in FIG. 30, the adjustment mechanism 685 can be disposed adjacent
to the base 606 of the housing 601. More specifically, the dial 686 includes a receiving portion
686A that can be inserted into the passageway 614 defined by the base 606. In this manner, a
coupler 687 (e.g., a retaining ring or the like) can be positioned about the receiving portion 686
to limit movement of the dial 686 relative to the base 606. For example, the coupler 687 can
be configured to limit translational movement of the dial 686 relative to the base 606 while
allowing rotational movement of the dial 686 relative to the base 606. The adjustment
mechanism 685 can be arranged such that at least a portion of the adjustment member 688 is
movably disposed in the opening 689 defined by the diverter 620. For example, the adjustment
member 688 and a set of walls defining the opening 689 of the diverter 620 can define a
threaded coupling. Thus, the adjustment member 688 can be rotated relative to the diverter 620
and, as such, the adjustment member 688 can be moved in a translation motion (e.g., proximal
or distal direction) relative to the diverter 620. For example, a portion of the adjustment
member 688 (e.g., a head of a bolt or screw) can be disposed within the receiving portion 686A
of the dial 686 such that as the dial 686 is rotated relative to the housing 601, the adjustment
member 688 is rotated relative to the diverter 620. Moreover, a portion of the adjustment
member 688 can be disposed within one of the channels 637 of the control member 635. As
such, the adjustment mechanism 685 can be manipulated to advance the adjustment member
688 relative to the diverter 620 to place the adjustment member 688 in contact with an
engagement surface 636 of the control member 635 (see e.g., FIG. 37). In this manner, the
movement of the adjustment member 688 can exert a force on the engagement surface 636 that
can be sufficient to deform, bend, or otherwise reconfigure a wall of the control member 635

defining either the first lumen 638 or the second lumen 639, as described in further detail herein.
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[1178] In some embodiments, the transfer device 600 can be stored in a storage
configuration (e.g., a first configuration) in which the control member 635 of the flow control
mechanism 630 fluidically isolates the inlet port 622, the first outlet port 624, and the second
outlet port 626 from the inner volume 621 defined by the diverter 620. In such embodiments,
first lumen 638 and the second lumen 639 are fluidically isolated from the inlet lumen 623, the
first outlet lumen 625, and the second outlet lumen 627, as shown in FIG. 38. Furthermore, the
friction fit defined by the control member 635 and the walls of the diverter 620 defining the
inner volume 621 maintain the flow control mechanism 630 in the storage configuration until

the flow control mechanism 630 is moved from the storage configuration.

[1179] In use, a user can manipulate the transfer device 600 to couple the inlet port 622 to
a proximal end portion of a lumen-defining device (not shown) such as, for example, a butterfly
needle. The distal end portion of the lumen-defining device can be disposed within a portion
of the body of a patient (e.g., a vein), thereby placing the inlet lumen 623 in fluid
communication with the portion of the body of the patient. In a similar manner, the second
outlet port 626 can be coupled to an external fluid reservoir (not shown). The external fluid
reservoir can be any suitable reservoir. For example, in some embodiments, the external fluid
reservoir can be a BacT/ALERT® SN or a BacT/ALERT® FA, manufactured by
BIOMERIEUX, INC.

[1180] With the inlet port 622 coupled to the lumen-defining device and the second outlet
port 626 coupled to the external fluid reservoir, a user can move the transfer device 600 from
the first configuration to a second configuration by applying an activation force to the actuator
mechanism 640. In this manner, at least a portion of the actuator mechanism 640, the diverter
620, and the flow control mechanism 630 are moved in the distal direction toward the second
configuration, as indicated by the arrow WW in FIG. 39. More specifically and as described
above, the arrangement of the plunger 648 and the guide posts 607 is such that as the user
applies the activation force to the actuator mechanism 640, the position of the plunger 648,
relative to the housing 601, is maintained. Therefore, the activation force applied by the user
moves the actuator housing 662, the cap 655, the diverter 620, and the flow control mechanism

630 in the direction of the arrow WW, but not the plunger 648. The distal movement of the
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actuator housing 662 is such that the height of the first portion 667 of the inner volume 665 is
reduced and the height of the fluid reservoir 670 is increased. With the fluid reservoir 670 being
fluidically isolated (as described above) the increase in the height (i.e., the increase in volume)
produces a negative pressure within the fluid reservoir 670. Said another way, the movement
of the plunger 648 increases the volume of the fluid reservoir 670, which, in turn, produces a

negative pressure therein.

[1181] As the actuator mechanism 640 is moved from the storage configuration toward the
first configuration, the flow control protrusions 608 engage the engagement members 634A and
634B of the first activation mechanism 631A and the second activation member 631B,
respectively, (not shown in FIG. 39) to move the flow control mechanism 630 toward the first
configuration, as indicated by the arrow XX in FIG. 39. Thus, when the flow control
mechanism 630 is moved to its first configuration, the first lumen 638 defined by the control
member 635 is placed in fluid communication with the inlet lumen 623 defined by the inlet port
622 and the first outlet lumen 625 defined by the first outlet port 624. As indicated by the arrow
YY in FIG. 39, the inlet lumen 623 of the inlet port 622, the first lumen 638 of the control
member 635, and the first outlet lumen 625 of the first outlet port 624 define a fluid flow path
such that the fluid reservoir 670 defined by the actuator housing 662 is placed in fluid
communication with the inlet port 622. Thus, the negative pressure within the fluid reservoir
670 is such that the negative pressure differential introduces a suction force within the portion
of the patient. In this manner, a bodily-fluid is drawn into the fluid reservoir 670 of the actuator
housing 662, as indicated by the arrow YY. In some embodiments, the bodily-fluid can contain
undesirable microbes such as, for example, dermally-residing microbes. In some instances, the
magnitude of the suction force can be modulated by increasing or decreasing the amount of
activation force applied to the actuator mechanism 640. In this manner, the change in the
volume of the fluid reservoir 670 can be modulated such that a desired amount of a suction

force is exerted within the vein of the patient.

[1182] With the desired amount of bodily-fluid transferred to the fluid reservoir 670 defined
by the actuator housing 662, a user can manipulate the transfer device 600 to move the transfer

device 600 from the second configuration to the third configuration, wherein a flow of bodily-
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fluid is transferred to the external reservoir (e.g., such as those described above). In some
embodiments, the desired amount of bodily-fluid transferred to the actuator housing 662 is a

predetermined amount of fluid, as described in detail above.

[1183] The transfer device 600 can be moved from the second configuration to the third
configuration by further moving the actuator mechanism 640 in the distal direction, as indicated
by the arrow ZZ in FIG. 40. Expanding further, the user can apply an activation force to the
actuator mechanism 640 such that the actuator housing 662, the cap 655, the diverter 620, and
the flow control mechanism 630 move in the distal direction. With the desired amount of the
bodily-fluid disposed within the fluid reservoir 670 the volume of the fluid reservoir 670 is
configured to remain constant as the actuator housing 662 and the cap 655 move relative to the
plunger 648. Similarly stated, the pressure of the fluid reservoir 670 is configured to remain
substantially unchanged as the transfer device 600 is moved from the first configuration to the
second configuration. As the actuator mechanism 640 is moved from its first configuration
toward its second configuration, the flow control protrusions 608 engage the engagement
members 634A and 634B to rotate the flow control mechanism 630 toward the second
configuration, as indicated by the arrow AAA. Thus, when the flow control mechanism 630 is
moved to its second configuration, the second lumen 639 defined by the control member 635 is
placed in fluid communication with the inlet lumen 623 defined by the inlet port 622 and the
second outlet lumen 627 defined by the second outlet port 626.

[1184] As shown by the arrow BBB, the inlet lumen 623 of the inlet port 622, the second
lumen 639 of the control member 635, and the second outlet lumen 627 of the second outlet
port 626 define a fluid flow path such that the external reservoir (not shown in FIG. 40) is in
fluid communication with the inlet port 622 and, therefore, the portion of the patient (e.g., the
vein). Furthermore, the external reservoir is configured to define a negative pressure (e.g., the
known external reservoirs referred to herein are vessels defining a negative pressure). The
negative pressure within the external reservoir is such that the negative pressure differential
between the external reservoir and the portion of the body of the patient introduces a suction
force within the portion of the patient. Therefore, a desired amount of bodily-fluid can be drawn

into the external reservoir that is fluidically isolated from the first, predetermined amount of
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bodily-fluid contained within the fluid reservoir 670 defined by the actuator housing 662. In
this manner, the bodily-fluid contained in the external reservoir is substantially free from
microbes generally found outside of the portion of the patient (e.g., dermally residing microbes,
microbes within a lumen defined by the transfer device 600, microbes within the lumen defined

by the lumen defining device, and/or any other undesirable microbe).

[1185] In some instances, it may be desirable to limit and/or modulate the amount of a
suction force exerted on the vein of the patient and/or a flow rate of the bodily-fluid. In such
instances, the user can manipulate the adjustment mechanism 685 to move the adjustment
member 688 relative to the control member 635. For example, the distal movement of the
diverter 620 relative to the housing 601 is such that a portion of the adjustment member 688 is
disposed in the receiving portion 686A of the dial 686. In this manner, the dial 686 can be
rotated to advance the adjustment member 688 relative to the control member 635, as indicated
by the arrow CCC in FIG. 41. Thus, the adjustment member 688 can be moved into contact
with the engagement surface 636 to deform a portion of the control member 635 defining the
second lumen 639. As such, the wall of the control member 635 constricts the second lumen
639 (e.g., reduces a diameter of at least a portion of the second lumen 639), thereby reducing
the suction force exerted within the vein and/or slowing the rate at which the bodily-fluid flows
within the second lumen 639. In some embodiments, the dial 686 can be rotated in alternating
directions to alternately move the adjustment member 688 in the proximal direction and the
distal direction. In this manner, the flow of the bodily-fluid can be, for example, pulsed or the
like. In this manner, bodily-fluid that is substantially free from microbes (e.g., dermally
residing microbes or the like) can flow with a desired set of characteristics into the external

reservoir.

[1186] While the transfer device 200 is described above with reference to FIGS. 2-12 as
including a linear spring 261 (e.g., a compression spring), in other embodiments, a transfer
device can include any suitable spring that can be configured to modulate, change, and/or
control a negative pressure within a fluid reservoir and/or a flow rate of a bodily-fluid. For
example, FIGS. 42-47 illustrate a transfer device 700 according to another embodiment. The

transfer device 700 includes a housing 701, a diverter 720, a flow control mechanism 730, and
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adjustment mechanism 785, and an actuator 740. The transfer device 700 can be any suitable
shape, size, or configuration. For example, portions of the transfer device 700 can be
substantially similar to or the same as corresponding portions of the transfer device 200
(described above with reference to FIGS. 2-12) and/or the transfer device 600 (described above
with reference to FIGS. 30-41). As such, aspects of the transfer device 700 of the transfer

device 700 are not described in further detail herein.

[1187] The housing 701 of the transfer device 700 includes a proximal end portion 702 and
a distal end portion 703. The distal end portion 703 includes a base 706 from which a set of
walls 704 extend. The walls 704 of the housing 701 define a substantially annular shape and
define an inner volume 711 between the proximal end portion 702 and the distal end portion
703. The proximal end portion 702 of the housing 701 is open to receive at least a portion of
the diverter 720, a portion of the flow control mechanism 730, and a portion of the actuator 740
within the inner volume 711 (see e.g., FIG. 31). The walls 704 of the housing 701 define a set
of status windows 710 and a set of channels 705. The status windows 710 and the channels
705 can be any suitable shape or size. For example, the status windows 710 and the channels
705 can be substantially similar in form and function to the status windows 210 and the channels
205 of the transfer device 200. The housing 701 includes a set of guide posts 707 and a set of
flow control protrusions (not shown in FIGS. 43-46). In this manner, the housing 701 can

function similarly to the housing 601 included in the transfer device 600 described above.

[1188] As shown in FIG. 31, the actuator mechanism 740 includes the actuator housing
762, a plunger 748, and a cap 755. The actuator mechanism 740 is configured to move between
a first configuration and a second configuration, thereby moving the transfer device 700
between a first configuration and a second configuration, as described in further detail herein.
The actuator housing 762 includes a proximal end portion 763 and a distal end portion 764 and
defines an inner volume 765. The inner volume 765 of the actuator housing 762 receives the
plunger 748 and at least a portion of the cap 755. As such, the actuator mechanism 740 can be
substantially similar in form and function as the actuator mechanism 640 included in the transfer

device 600 described above with reference to FIGS. 30-41. Thus, the plunger 748 can be
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disposed in the actuator housing 762 to divide the inner volume 765 into a first portion 767 and

a second portion 770 (also referred to herein as “fluid reservoir”).

[1189] As shown in FIGS. 43, the diverter 720 of the transfer device 700 includes an inlet
port 722, a first outlet port 724, and a second outlet port 726 and defines an inner volume 721.
The inner volume 721 can receive at least a portion of the flow control mechanism 730, as
described above with reference to the transfer device 200. The diverter 720 is movably disposed
within the inner volume 711 of the housing 701 such that a portion of the inlet port 722 extends
through a first channel 705 defined by the walls 704 of the housing 701 and a portion of the
second outlet port 726 extends through a second channel 705 opposite the first channel (see
e.g., FIG. 42). While not explicitly shown in FIGS. 42-46, the distal end portion 729 of the
diverter 720 can engage the guide posts 707 to limit, for example, lateral movement of the
diverter 720 as the diverter 720 is moved in the inner volume 711. Similarly stated, the guide
posts 707 of the housing 701 can engage the diverter 720 to substantially limit its movement to

a proximal direction or distal direction relative to the housing 701, as further described herein.

[1190] The inlet port 722, the first outlet port 724, and the second outlet port 726 define an
inlet lumen 723, a first outlet lumen 725, and a second outlet lumen 727, respectively, that are
each in fluid communication with the inner volume 721 (see e.g., FIGS. 45 and 46). The inlet
port 722 can be fluidically coupled to a needle or other lumen-containing device (not shown in
FIGS. 30-41) that can be disposed within a portion of a body of the patient (e.g., within a vein
of the patient), the first outlet port 724 can be fluidically coupled to a portion of the actuator
740, and the second outlet port 726 can be fluidically coupled to an external reservoir (e.g., a
sample reservoir not shown in FIGS. 30-41). In this manner, the diverter 720 can be arranged
to selectively place the portion of the actuator 740 or the external reservoir in fluid
communication with the portion of the body via the inlet port 722 and the first outlet port 724
or via the inlet port 722 and the second outlet port 726, respectively.

[1191] As shown in FIG. 44, the flow control mechanism 730 includes a first activation
mechanism 731A, a second activation mechanism 731B, a control member 735, a first torsion

spring 761A, and a second torsion spring 761B. At least a portion of the flow control
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mechanism 730 is configured to be disposed within the inner volume 721 defined by the diverter
720, as described above. Although not shown in FIGS. 42-46, the flow control mechanism 730
can be arranged within the inner volume 711 of the housing 701 and the inner volume 721 of
the diverter 720 such that the first activation mechanism 731A and the second activation
mechanism 731B are disposed adjacent to and in contact with the control member 735. More
specifically, the first activation mechanism 731A and the second activation mechanism 731B
can be in frictional contact with the control mechanism 735. In other embodiments, the first
activation mechanism 731A and the second activation mechanism 731B can be coupled to the
control member 735 via a mechanical fastener and/or an adhesive. In this manner, the first
activation mechanism 731A and the second activation mechanism 731B can be moved

concurrently to move the control member 735, as described in further detail herein.

[1192] The first activation mechanism 731A and the second activation mechanism 731B
include a set of engagement members 734A and 734B, respectively (although only one
engagement member 734B is shown in FIG. 36, the second activation mechanism 731B is
arranged in similar manner as the first activation mechanism 731A). The engagement members
734A and 734B are configured to engage the flow control protrusion 708 of the housing 701,
as described with reference to the transfer device 600 of FIGS. 30-41. In use, once the
engagement members 734A and 734B are placed in contact with the flow control protrusions
708, further movement of the diverter 720 and the flow control mechanism 730 can rotate the
flow control mechanism 730 relative to the diverter 720 between a first configuration and a
second configuration. As such, the torsion springs 761A and 761B can be moved from a first
configuration having a substantially smaller potential energy to a second configuration having
a substantially larger potential energy. In other words, the rotational movement of the flow
control mechanism 730 relative to the diverter 720 can transfer the torsion springs 761A and
761B to a configuration having a larger potential energy than the potential energy prior to the
rotation of the flow control mechanism 730 relative to the diverter 720, as described in further

detail herein.

[1193] As shown in FIG. 44, the control member 735 defines a first lumen 738, a second

lumen 739. The flow control mechanism 730 can be arranged such that when in its first
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configuration, the first lumen 738 is placed in fluid communication with the inlet lumen 723
defined by the inlet port 722 and the first outlet lumen 725 defined by the first outlet port 724.
Similarly, when the flow control mechanism 730 is in the second configuration, the second
lumen 739 is placed in fluid communication with the inlet lumen 723 defined by the inlet port
722 and the second outlet lumen 727 defined by the second outlet port 726. Therefore, the flow
control mechanism 730 can be rotated relative to the diverter 720 to selectively place the first

outlet port 724 or the second outlet port 726 in fluid communication with the inlet port 722.

[1194] In some embodiments, the transfer device 700 can be stored in a storage
configuration in which the control member 735 of the flow control mechanism 730 fluidically
isolates the inlet port 722, the first outlet port 724, and the second outlet port 726 from the inner
volume 721 defined by the diverter 720. In such embodiments, first lumen 738 and the second
lumen 739 are fluidically isolated from the inlet lumen 723, the first outlet lumen 725, and the
second outlet lumen 727. Furthermore, the friction fit defined by the control member 735 and
the walls of the diverter 720 defining the inner volume 721 maintain the flow control
mechanism 730 in the storage configuration until the flow control mechanism 730 is moved

from the storage configuration.

[1195] In use, a user can manipulate the transfer device 700 to couple the inlet port 722 to
a proximal end portion of a lumen-defining device (not shown) such as, for example, a butterfly
needle. The distal end portion of the lumen-defining device can be disposed within a portion
of the body of a patient (e.g., a vein), thereby placing the inlet lumen 723 in fluid
communication with the portion of the body of the patient. In a similar manner, the second
outlet port 726 can be coupled to an external fluid reservoir (not shown). The external fluid
reservoir can be any suitable reservoir. For example, in some embodiments, the external fluid
reservoir can be a BacT/ALERT® SN or a BacT/ALERT® FA, manufactured by
BIOMERIEUX, INC.

[1196] With the inlet port 722 coupled to the lumen-defining device and the second outlet
port 726 coupled to the external fluid reservoir, a user can move the transfer device 700 from

the first configuration to a second configuration by applying an activation force to the actuator
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mechanism 740. In this manner, at least a portion of the actuator mechanism 740, the diverter
720, and the flow control mechanism 730 are moved in the distal direction toward the second
configuration, as indicated by the arrow DDD in FIG. 45. More specifically and as described
above, the distal movement of the actuator housing 762 is such that a height of the first portion
767 of the inner volume 765 is reduced and a height of the fluid reservoir 770 is increased.
With the fluid reservoir 770 being fluidically isolated (as described above) the increase in the
height (i.e., the increase in volume) produces a negative pressure within the fluid reservoir 770.
Said another way, the movement of the plunger 748 increases the volume of the fluid reservoir

770, which, in turn, produces a negative pressure therein.

[1197] As shown in FIG. 45, when the flow control mechanism 730 is moved to its first
configuration (e.g., from a storage configuration), the first lumen 738 defined by the control
member 735 is placed in fluid communication with the inlet lumen 723 defined by the inlet port
722 and the first outlet lumen 725 defined by the first outlet port 724. As indicated by the arrow
EEE in FIG. 45, the inlet lumen 723 of the inlet port 722, the first lumen 738 of the control
member 735, and the first outlet lumen 725 of the first outlet port 724 define a fluid flow path
such that the fluid reservoir 770 defined by the actuator housing 762 is placed in fluid
communication with the inlet port 722. Thus, the negative pressure within the fluid reservoir
770 is such that the negative pressure differential introduces a suction force within the portion
of the patient. In this manner, a bodily-fluid is drawn into the fluid reservoir 770 of the actuator
housing 762, as indicated by the arrow EEE. In some embodiments, the bodily-fluid can

contain undesirable microbes such as, for example, dermally-residing microbes.

[1198] In some instances, the magnitude of the suction force can be modulated by
increasing or decreasing the amount of activation force applied to the actuator mechanism 740.
More specifically and as described above, the rotational movement of the flow control
mechanism 730 can increase the potential energy of the torsion springs 761A and 761B (not
shown in FIG. 45). For example, in some embodiments, an end portion of the torsion springs
761A and 761B can be placed in contact with the flow control protrusions 708 to substantially
limit the movement of the end portion of the torsion springs 761A and 761B. Thus, the

rotational movement of the first activation mechanism 731A and the second activation
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mechanism 731B rotates a second end portion of the torsion springs 761A and 761B,
respectively, relative to the end portion in contact with the flow control protrusions 708, thereby
changing the potential energy of the torsion springs 761A and 761B. In this manner, the torsion
springs 761 A and 761B can exert a reaction force that can resist the activation force applied to
the user on the actuator mechanism 740. Therefore, by reducing the activation force, the flow
control mechanism 730 can rotate relative to the diverter 720 to change the alignment of the
first lumen 738 of the control member 735 relative to the inlet lumen 723 and the first outlet
lumen 725 of the diverter 720. As such, the negative pressure within the fluid reservoir 770

can be reduced and/or otherwise changed.

[1199] With the desired amount of bodily-fluid transferred to the fluid reservoir 770 defined
by the actuator housing 762, a user can manipulate the transfer device 700 to move the transfer
device 700 from the second configuration to the third configuration, wherein a flow of bodily-
fluid is transferred to the extemal reservoir (e.g., such as those described above). In some
embodiments, the desired amount of bodily-fluid transferred to the actuator housing 762 is a
predetermined amount of fluid, as described in detail above. The transfer device 700 can be
moved from the first configuration to the second configuration by further moving the actuator
mechanism 740 in the distal direction, as indicated by the arrow FFF in FIG. 46. Expanding
further, the user can apply an activation force to the actuator mechanism 740 such that the
actuator housing 762, the cap 755, the diverter 720, and the flow control mechanism 730 move
in the distal direction. As the actuator mechanism 740 is moved from its first configuration
toward its second configuration, the flow control protrusions 708 engage the engagement
members 734A and 734B to rotate the flow control mechanism 730 toward the second
configuration, as indicated by the arrow GGG. Thus, when the flow control mechanism 730 is
moved to its second configuration, the second lumen 739 defined by the control member 735 is
placed in fluid communication with the inlet lumen 723 defined by the inlet port 722 and the
second outlet lumen 727 defined by the second outlet port 726.

[1200] As shown by the arrow HHH in FIG. 46, the inlet lumen 723 of the inlet port 722,
the second lumen 739 of the control member 735, and the second outlet lumen 727 of the second

outlet port 726 define a fluid flow path such that the external reservoir (not shown in FIG. 46)
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is in fluid communication with the inlet port 722 and, therefore, the portion of the patient (e.g.,
the vein). Furthermore, the external reservoir is configured to define a negative pressure (e.g.,
the known external reservoirs referred to herein are vessels defining a negative pressure). The
negative pressure within the external reservoir is such that the negative pressure differential
between the external reservoir and the portion of the body of the patient introduces a suction
force within the portion of the patient. Therefore, a desired amount of bodily-fluid can be drawn
into the external reservoir that is fluidically isolated from the first, predetermined amount of
bodily-fluid contained within the fluid reservoir 770 defined by the actuator housing 762. In
this manner, the bodily-fluid contained in the external reservoir is substantially free from
microbes generally found outside of the portion of the patient (e.g., dermally residing microbes,
microbes within a lumen defined by the transfer device 700, microbes within the lumen defined

by the lumen defining device, and/or any other undesirable microbe).

[1201] In some instances, it may be desirable to limit and/or modulate the amount of a
suction force exerted on the vein of the patient and/or a flow rate of the bodily-fluid. In such
instances, the user can decrease the activation force applied to the actuator mechanism 740. In
this manner, the torsion springs 761 A and 761B can exert a force that is operable in rotating the
control member 735 relative to the diverter 720. Thus, the flow control mechanism 730 can
rotate relative to the diverter 720 to change the alignment of the first lumen 738 of the control
member 735 relative to the inlet lumen 723 and the first outlet lumen 725 of the diverter 720.
As such, the negative pressure within the fluid reservoir 770 can be reduced, modulated, pulsed

and/or otherwise changed.

[1202] Referring now to FIG. 47, a flowchart illustrates a method 1000 for parenterally
procuring a bodily-fluid sample that is substantially free from microbes. In some embodiments,
the method 1000 includes inserting a needle of a parenteral sampling device into a patient, at
1001. In some embodiments, the parenteral sampling device can be, for example, a fluid
transfer device such as those described herein. As such, the parenteral sampling device (also
referred to herein as “device”) can include at least the needle, an actuator, a flow control

mechanism, and a fluid reservoir. As described above with reference to the transfer devices
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100, 200, 300, 400, 500, 600, and/or 700, the device can be configured to selectively place the

needle in fluid communication with the fluid reservoir.

[1203] The method 1000 includes establishing fluid communication between the needle and
the fluid reservoir, at 1002. For example, in some embodiments, the device can be in a storage
configuration prior to use in which the needle is fluidically isolated from the fluid reservoir.
Therefore, in use, the device can be manipulated to define a fluid flow path between the needle
and the fluid reservoir. In some embodiments, for example, the device can be manipulated to
arrange the flow control mechanism included in the device in a first configuration such that the
flow control mechanism defines at least a portion of the fluid flow path. For example, the flow
control mechanism can be substantially similar to the flow control mechanism 230 included in

the transfer device 200 described above with reference to FIGS. 2-12.

[1204] With the flow path defined between the needle and the fluid reservoir, an actuator
is moved a first distance to create a negative pressure in the fluid reservoir and to withdraw a
predetermined volume of bodily-fluid, at 1003. For example, in some embodiments, a user can
exert an activation force on the actuator to move the actuator relative to a portion of the device.
In such embodiments, the actuator can include a plunger or the like that can be disposed within
a portion of the actuator and arranged such that the plunger defines, at least partially, the fluid
reservoir. Thus, when the activation force is applied to the actuator, the actuator can move
relative to the plunger such that a negative pressure is produced within the fluid reservoir. In
this manner, a bodily-fluid can flow through a first flow path from the needle to the fluid
reservoir (e.g., via a lumen defined by the flow control mechanism). In some instances, the
negative pressure in the fluid reservoir can be reduced, for example, by reducing the activation
force applied to the actuator and/or releasing the actuator, at 1004. For example, in some
embodiments, the actuator can include a spring and/or any other suitable device, mechanism,
or member that can be operable in constricting at least a portion of the fluid flow path. The
negative pressure in a subsequent sample reservoir can also be reduced, for example, by apply

an activation force to the actuator, at 1004, as described herein.

67

Date Regue/Date Received 2021-05-28



[1205] The method 1000 includes moving the actuator a second distance to engage the flow
control mechanism to move the flow control mechanism between the first configuration and a
second configuration that is operable in allowing bodily-fluid to flow through a second flow
path from the needle to a sample reservoir, at 1005. For example, in some embodiments, by
moving the actuator the second distance, the flow control mechanism is rotated such that a
lumen defined therein defines at least a portion of the second fluid flow path. In this manner,
bodily-fluid can flow through the second flow path to be disposed within the sample reservoir.
In some embodiments, the collection and/or the isolation of a first volume of the bodily-fluid
can reduce and/or eliminate, for example, an amount of microbes (e.g., dermally-residing

microbes, other undesirable external contaminants, or the like) in the sample volume.

[1206] While various embodiments have been described above, it should be understood that
they have been presented by way of example only, and not limitation. Where methods and
steps described above indicate certain events occurring in certain order, those of ordinary skill
in the art having the benefit of this disclosure would recognize that the ordering of certain steps
may be modified and that such modifications are in accordance with the variations of the
invention. Additionally, certain of the steps may be performed concurrently in a parallel
process when possible, as well as performed sequentially as described above. Additionally,

certain steps may be partially completed and/or omitted before proceeding to subsequent steps.

[1207] While various embodiments have been particularly shown and described, various
changes in form and details may be made. Although various embodiments have been described
as having particular features and/or combinations of components, other embodiments are
possible having any combination or sub-combination of any features and/or components from
any of the embodiments described herein. For example, while the not shown in FIGS. 28 and
29, in some embodiments, the transfer device 500 can include a throttling button, similar in
form and function to the throttling button 445 included in the transfer device 400. By way of
another example, although not shown in FIGS. 30-41, in some embodiments, the transfer device
600 can include one or more springs such as, for example, the spring 261 of the transfer device

and/or the torsion springs 761A and 761B of the transfer device 700.
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[1208] The specific configurations of the various components can also be varied. For
example, the size and specific shape of the various components can be different than the
embodiments shown, while still providing the functions as described herein. More specifically,

the size and shape of the various components can be specifically selected for a desired rate of

bodily-fluid flow into a fluid reservoir.
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Claims

1. A blood sequestration device, comprising:

a housing having an inlet port configured to be fluidically coupled to a patient and
an outlet port configured to be fluidically coupled to a sample reservoir, the housing defining
an interior region;

a fluid reservoir disposed in the interior region of the housing and defined at least in
part by a portion of the housing, the fluid reservoir configured to receive and sequester an initial
volume of blood withdrawn from the patient; and

a seal member disposed in the housing and at least partially defining the fluid
TeServoir,

the blood sequestration device configured to allow the initial volume of blood to
flow from the inlet port, through an inlet portion of the fluid reservoir, and then toward the seal
member, and

in response to receiving the initial volume of blood from the patient, (a)
automatically sequestering the initial volume of blood in the fluid reservoir, and (b) allowing a
subsequent volume of blood to flow from the inlet port toward the outlet port via a sampling
flow path, thereby bypassing the fluid reservoir and the initial volume of blood sequestered

therein.

2. The blood sequestration device of claim 1, wherein the initial volume of blood is

less than approximately 5 ml.

3. The blood sequestration device of claim 1, wherein the initial volume of blood is

approximately 1 ml to approximately 5 ml.

4. The blood sequestration device of claim 1, wherein the initial volume of blood is

equal to a volume of a lumen of a needle.
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5. The blood sequestration device of claim 1, wherein the initial volume of blood is

equal to a volume of a lumen of a lumen-containing device.

6. The blood sequestration device of claim 1, wherein the outlet port is fluidically

isolated from the fluid reservoir.

7. The blood sequestration device of claim 1, wherein the initial volume of blood is

fluidically isolated in the fluid reservoir.

8. The blood sequestration device of claim 1, wherein the blood sequestration device
is configured to transition from a first state in which the initial volume of blood is allowed to
flow from the inlet port to the fluid reservoir, to a second state in which the subsequent volume

of blood is allowed to flow from the inlet port toward the outlet port via the sampling flow path.

9. The blood sequestration device of claim 8, wherein the blood sequestration device

is configured to transition from the first state to the second state without manual intervention.

10. The blood sequestration device of claim 8, wherein the seal member is configured

to transition the blood sequestration device from the first state to the second state.

11. The blood sequestration device of claim 1, wherein the seal member is a plunger

configured to form a substantially fluid seal with an inner surface of the housing.

12. The blood sequestration device of claim 1, wherein the seal member defines a

friction fit with an inner wall to at least partially define the fluid reservoir such that the initial

volume of blood is contained therein.
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13. The blood sequestration device of claim 1, wherein the seal member defines a fluidic
seal with an inner wall to at least partially define the fluid reservoir such that the initial volume

of blood is contained therein.

14. The blood sequestration device of claim 1, wherein the seal member allows a
pressure differential to form in the fluid reservoir such that the initial volume of blood is allowed

to flow from the inlet port and into the fluid reservoir.

15. The blood sequestration device of claim 1, wherein the blood sequestration device
has a first state in which a pressure differential allows the initial volume of blood to flow from
the inlet port and into the fluid reservoir, the blood sequestration device being in a second state

after the fluid reservoir receives the initial volume of blood.

16. A blood sequestration device, comprising:

a housing having an inlet port configured to be fluidically coupled to a patient and
an outlet port configured to be fluidically coupled to a sample reservoir;

a fluid reservoir disposed in and contained by the housing, the fluid reservoir
configured to receive and sequester an initial volume of blood withdrawn from the patient; and

a seal member disposed in and contacting the housing to at least partially define the
fluid reservoir, the fluid reservoir configured to transition from a first state such that the initial
volume of blood flows from the inlet port, through an inlet portion of the fluid reservoir, and
then toward the seal member, to a second state such that a subsequent volume of blood flows
from the inlet port toward the outlet port via a sampling flow path, thereby bypassing the fluid
reservoir and the initial volume of blood sequestered therein,

the fluid reservoir transitioning to the second state only after the initial volume is

disposed in the fluid reservoir and without manual intervention.

17. The blood sequestration device of claim 16, wherein the initial volume of blood is

less than approximately 5 ml.
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18. The blood sequestration device of claim 16, wherein the initial volume of blood is

approximately 1 ml to approximately 5 ml.

19. The blood sequestration device of claim 16, wherein the initial volume of blood is

equal to a volume of a lumen of a needle.

20. The blood sequestration device of claim 16, wherein the initial volume of blood is

equal to a volume of a lumen of a lumen-containing device.

21. The blood sequestration device of claim 16, wherein the outlet port is fluidically

isolated from the fluid reservoir.

22. The blood sequestration device of claim 16, wherein the initial volume of blood is

fluidically isolated in the fluid reservoir.

23. The blood sequestration device of claim 16, wherein the seal member is a plunger

configured to form a substantially fluid seal with an inner surface of the housing.

24. The blood sequestration device of claim 16, wherein the seal member is configured

to transition the fluid reservoir from the first state to the second state.

25. The blood sequestration device of claim 16, wherein the seal member defines a
friction fit with a wall of the housing to at least partially define the fluid reservoir such that the

initial volume of blood is contained therein.
26. The blood sequestration device of claim 16, wherein the seal member defines a
fluidic seal with a wall of the housing to at least partially define the fluid reservoir such that the

initial volume of blood is contained therein.
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27. The blood sequestration device of claim 16, wherein the seal member allows a
pressure differential to form in the fluid reservoir such that the initial volume of blood is allowed
to flow from the inlet port and into the fluid reservoir when the fluid reservoir is in the first

State.

28. A blood sequestration device, comprising:

a housing having an inlet port configured to be fluidically coupled to a patient and
an outlet port configured to be fluidically coupled to a sample reservoir;

a fluid reservoir disposed in and at least partially defined by the housing, the fluid
reservoir configured to receive and sequester an initial volume of blood withdrawn from the
patient; and

a seal member disposed in and in contact with a wall of the housing, the seal member
at least partially defining the fluid reservoir,

the blood sequestration device configured to transition from a first state such that
the initial volume of blood is allowed to flow from the inlet port, through an inlet portion of the
fluid reservoir, and then toward the seal member, to a second state such that (a) the initial
volume of blood is sequestered in the fluid reservoir, and (b) a subsequent volume of blood can
flow from the inlet port toward the outlet port via a sampling flow path, thereby bypassing the

fluid reservoir and the initial volume of blood sequestered therein.

29. The blood sequestration device of claim 28, wherein the initial volume of blood is

less than approximately 5 ml.

30. The blood sequestration device of claim 28, wherein the initial volume of blood is

approximately 1 ml to approximately 5 ml.

31. The blood sequestration device of claim 28, wherein the initial volume of blood is

equal to the volume of a lumen of a needle.
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32. The blood sequestration device of claim 28, wherein the initial volume of blood is

equal to a volume of a lumen of a lumen-containing device.

33. The blood sequestration device of claim 28, wherein the outlet port is fluidically

isolated from the fluid reservoir.

34. The blood sequestration device of claim 28, wherein the initial volume of blood is

fluidically isolated in the fluid reservoir.

35. The blood sequestration device of claim 28, wherein the blood sequestration device

is configured to transition from the first state to the second state without manual intervention.

36. The blood sequestration device of claim 35, wherein the blood sequestration device
is configured to transition from the first state to the second state due to the initial volume of

blood sequestered in the fluid reservoir substantially filling the fluid reservoir.

37. The blood sequestration device of claim 28, wherein the blood sequestration device

is configured to automatically transition from the first state to the second state.
38. The blood sequestration device of claim 37, wherein the blood sequestration device
is configured to automatically transition from the first state to the second state due to the initial

volume of blood sequestered in the fluid reservoir substantially filling the fluid reservoir.

39. The blood sequestration device of claim 28, wherein the seal member is a plunger

configured to form a substantially fluid seal with an inner surface of the housing.

40. The blood sequestration device of claim 28, wherein the seal member is configured

to transition the blood sequestration device from the first state to the second state.
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41. The blood sequestration device of claim 28, wherein the seal member defines a
friction fit with a wall of the housing to at least partially define the fluid reservoir such that the

initial volume of blood is contained therein.

42. The blood sequestration device of claim 28, wherein the seal member defines a
fluidic seal with a wall of the housing to at least partially define the fluid reservoir such that the

initial volume of blood is contained therein.

43. The blood sequestration device of claim 28, wherein the seal member allows a
pressure differential to form in the fluid reservoir such that the initial volume of blood is allowed
to flow from the inlet port and into the fluid reservoir when the blood sequestration device is in

the first state.

44. A blood sequestration device comprising;

an inlet port configured to be fluidically coupled to a patient;

an outlet port;

a fluid reservoir configured to receive an initial volume of blood from the inlet port
and sequester the initial volume of blood withdrawn from the patient, the fluid reservoir at least
partially defined by a seal member; and

a housing that houses and defines the inlet port, the outlet port, and the fluid
TeServoir,

the blood sequestration device configured to transition from a first state such that
the initial volume of blood is allowed to flow from the inlet port, through an inlet portion of the
fluid reservoir, and then toward the seal member, to a second state such that (a) the initial
volume of blood is sequestered in the fluid reservoir, and (b) a subsequent volume of blood can
flow from the inlet port toward the outlet port via a sampling flow path, thereby bypassing the

fluid reservoir and the initial volume of blood sequestered therein.
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45. The blood sequestration device of claim 44, wherein the seal member allows a
pressure differential to form in the fluid reservoir such that the initial volume of blood is allowed
to flow from the inlet port and into the fluid reservoir when the blood sequestration device is in

the first state.

46. The blood sequestration device of claim 44, wherein the initial volume of blood is

less than approximately 5 ml.

47. The blood sequestration device of claim 44, wherein the initial volume of blood is

approximately 1 ml to approximately 5 ml.

48. The blood sequestration device of claim 44, wherein the initial volume of blood is

equal to a volume of a lumen of a needle.

49. The blood sequestration device of claim 44, wherein the initial volume of blood is

equal to a volume of a lumen of a lumen-containing device.
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50. A blood sequestration device, comprising:

a housing having an inlet port configured to be fluidically coupled to a patient and
an outlet port configured to be fluidically coupled to a sample reservoir;

a fluid reservoir at least partially formed by an inner surface of the housing and
configured to receive and sequester an initial volume of blood withdrawn from the patient; and

a seal member in contact with the inner surface of the housing and at least partially
defining the fluid reservoir,

the blood sequestration device configured to allow the initial volume of blood to
flow from the inlet port, through an inlet portion of the fluid reservoir, and then toward the seal
member, and

in response to receiving the initial volume of blood from the patient, (a)
automatically sequestering the initial volume of blood in the fluid reservoir, and (b) allowing a
subsequent volume of blood to flow from the inlet port toward the outlet port via a sampling
flow path, thereby bypassing the fluid reservoir and the initial volume of blood sequestered

therein.

51. The blood sequestration device of claim 50, wherein the seal member allows a
pressure differential to form in the fluid reservoir such that the initial volume of blood is allowed

to flow from the inlet port and into the fluid reservoir.

52. The blood sequestration device of claim 50, wherein the blood sequestration device
has a first state in which a pressure differential allows the initial volume of blood to flow from
the inlet port and into the fluid reservoir, the blood sequestration device being in a second state

after the fluid reservoir receives the initial volume of blood.

53. The blood sequestration device of claim 50, wherein the initial volume of blood is

less than approximately 5 ml.
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54. The blood sequestration device of claim 50, wherein the initial volume of blood is

approximately 1 ml to approximately 5 ml.

55. The blood sequestration device of claim 50, wherein the initial volume of blood is

equal to a volume of a lumen of a needle.

56. The blood sequestration device of claim 50, wherein the initial volume of blood is

equal to a volume of a lumen of a lumen-containing device.

57. A method of using a blood sequestration device to obtain bodily fluid samples
having reduced contamination, the blood sequestration device having a housing and a fluid
reservoir disposed in and at least partially defined by the housing, the method comprising:

providing a flow of blood to an inlet port of the housing;

allowing an initial volume of blood to flow from the inlet port, through a portion of
the fluid reservoir, and toward a seal member disposed in the housing and at least partially
defining the fluid reservoir; and

in response to receiving the initial volume of blood:

automatically sequestering the initial volume of blood in the fluid reservoir, and

allowing a subsequent volume of blood to flow from the inlet port toward an outlet

port of the housing via a sampling flow path, thereby bypassing the fluid reservoir and

the initial volume of blood sequestered therein.

58. The method of claim 57, wherein the outlet port is fluidically isolated from the fluid
Teservoir.
59. The method of claim 57, further comprising:

transitioning the blood sequestration device from a first state in which the initial
volume of blood is allowed to flow from the inlet port to the fluid reservoir, to a second state
in which the subsequent volume of blood is allowed to flow from the inlet port toward the outlet
port via the sampling flow path.
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60. The method of claim 59, wherein the seal member is configured to automatically
transition the blood sequestration device from the first state to the second state when the initial

volume of blood substantially fills the fluid reservoir.

61. The method of claim 57, wherein automatically sequestering the initial volume of
blood in the fluid reservoir includes fluidically isolating the initial volume of blood in the fluid

Teservoir.

62. A method of using a blood sequestration device to obtain bodily fluid samples
having reduced contamination, the blood sequestration device having a housing and a fluid
reservoir at least partially formed by an inner surface of the housing, the method comprising:

providing a flow of blood to an inlet port of the housing;

allowing an initial volume of blood to flow from the inlet port, through a portion of
the fluid reservoir, and toward a seal member in contact with the inner surface of the housing
and at least partially defining the fluid reservoir; and

in response to receiving the initial volume of blood:

automatically sequestering the initial volume of blood in the fluid reservoir, and

allowing a subsequent volume of blood to flow from the inlet port toward an outlet

port of the housing via a sampling flow path, thereby bypassing the fluid reservoir and

the initial volume of blood sequestered therein.

63. The method of claim 62, wherein the outlet port is fluidically isolated from the fluid
Teservoir.
64. The method of claim 62, further comprising:

transitioning the blood sequestration device from a first state in which the initial
volume of blood is allowed to flow from the inlet port to the fluid reservoir, to a second state
in which the subsequent volume of blood is allowed to flow from the inlet port toward the outlet

port via the sampling flow path.
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65. The method of claim 64, wherein the seal member is configured to automatically
transition the blood sequestration device from the first state to the second state when the initial

volume of blood substantially fills the fluid reservoir.

66. The method of claim 62, wherein automatically sequestering the initial volume of
blood in the fluid reservoir includes fluidically isolating the initial volume of blood in the fluid

Teservoir.

67. A method of using a blood sequestration device to obtain bodily fluid samples
having reduced contamination, the blood sequestration device having a housing and a fluid
reservoir disposed in and contained by the housing, the method comprising:

providing a flow of blood to an inlet port of the housing;

receiving an initial volume of blood from the inlet port, through a portion of the
fluid reservoir, and toward a seal member while the fluid reservoir is in a first state, the seal
member disposed in and contacting the housing to at least partially define the fluid reservoir;

allowing the fluid reservoir to transition to a second state without manual
intervention and after the initial volume of blood is disposed in the fluid reservoir; and

while the fluid reservoir is in the second state:

sequestering the initial volume of blood in the fluid reservoir, and

allowing a subsequent volume of blood to flow from the inlet port toward an outlet

port of the housing via a sampling flow path, thereby bypassing the fluid reservoir and

the initial volume of blood sequestered therein.

68. The method of claim 67, wherein the outlet port is fluidically isolated from the fluid

Teservoir.
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69. The method of claim 67, wherein allowing the fluid reservoir to transition to the
second state includes the seal member transitioning the fluid reservoir from the first state to the

second state.

70. The method of claim 67, wherein allowing the fluid reservoir to transition to the
second state includes transitioning from the first state to the second state when the initial volume

of blood substantially fills the fluid reservoir.

71. The method of claim 67, wherein sequestering the initial volume of blood includes

fluidically isolating the initial volume of blood in the fluid reservoir.

72. A method of using a blood sequestration device to obtain bodily fluid samples
having reduced contamination, the blood sequestration device having a housing and a fluid
reservoir disposed in and contained by the housing, the method comprising:

providing a flow of blood to an inlet port of the housing;

receiving an initial volume of blood from the inlet port, through a portion of the
fluid reservoir, and toward a seal member while the fluid reservoir is in a first state, the seal
member disposed in and contacting the housing to at least partially define the fluid reservoir;
and

after the initial volume of blood is disposed in the fluid reservoir and while the fluid
reservoir is in a second state:

sequestering the initial volume of blood in the fluid reservoir, and

allowing a subsequent volume of blood to flow from the inlet port toward an outlet

port of the housing via a sampling flow path, thereby bypassing the fluid reservoir and

the initial volume of blood sequestered therein.

73. The method of claim 72, wherein the outlet port is fluidically isolated from the fluid

Teservoir.
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74. The method of claim 72, further comprising:
transitioning the fluid reservoir without manual intervention when the initial volume

of blood substantially fills the fluid reservoir.

75. The method of claim 72, wherein the seal member is configured to automatically
transition the fluid reservoir from the first state to the second state when the initial volume of

blood substantially fills the fluid reservoir.

76. The method of claim 72, wherein sequestering the initial volume of blood in the

fluid reservoir includes fluidically isolating the initial volume of blood in the fluid reservoir.

77. A method of using a blood sequestration device to obtain bodily fluid samples
having reduced contamination, the blood sequestration device having a housing and a fluid
reservoir disposed in and at least partially defined by the housing, the method comprising:

providing a flow of blood to an inlet port of the housing;

receiving an initial volume of blood from the inlet port, through a portion of the
fluid reservoir, and toward a seal member while the blood sequestration device is in a first state,
the seal member disposed in the housing and in contact with a wall of the housing to at least
partially define the fluid reservoir; and

allowing the blood sequestration device to transition to a second state to sequester
the initial volume of blood in the fluid reservoir such that a subsequent volume of blood can
flow from the inlet port toward an outlet port of the housing via a sampling flow path, thereby

bypassing the fluid reservoir and the initial volume of blood sequestered therein.

78. The method of claim 77, wherein the outlet port is fluidically isolated from the fluid

Teservoir.
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79. The method of claim 77, wherein allowing the blood sequestration device to
transition to the second state includes the seal member transitioning the blood sequestration

device from the first state to the second state.

80. The method of claim 77, wherein allowing the blood sequestration device to
transition to the second state includes transitioning from the first state to the second state when

the initial volume of blood substantially fills the fluid reservoir.

81. The method of claim 77, wherein allowing the blood sequestration device to
transition to the second state to sequester the initial volume of blood in the fluid reservoir

includes fluidically isolating the initial volume of blood in the fluid reservoir.

82. A method of using a blood sequestration device to obtain bodily fluid samples
having reduced contamination, the blood sequestration device having an inlet port, an outlet
port, and a fluid reservoir, the method comprising:

providing a flow of blood to the inlet port;

receiving an initial volume of blood from the inlet port, through a portion of the
fluid reservoir, and toward a seal member while the blood sequestration device is in a first state,
the seal member at least partially defining the fluid reservoir; and

after the initial volume of blood is disposed in the fluid reservoir and while the blood
sequestration device is in a second state, sequestering the initial volume of blood in the fluid
reservoir such that a subsequent volume of blood can flow from the inlet port toward the outlet
port via a sampling flow path defined by the blood sequestration device, thereby bypassing the

fluid reservoir and the initial volume of blood sequestered therein.

83. The method of claim 82, wherein the outlet port is fluidically isolated from the fluid

Teservoir.

84

Date Recgue/Date Received 2021-05-28



84. The method of claim 82, further comprising:
transitioning the blood sequestration device without manual intervention when the

initial volume of blood substantially fills the fluid reservoir.
85. The method of claim 82, wherein the seal member is configured to automatically
transition the blood sequestration device from the first state to the second state when the initial

volume of blood substantially fills the fluid reservoir.

86. The method of claim 82, wherein sequestering the initial volume of blood in the

fluid reservoir includes fluidically isolating the initial volume of blood in the fluid reservoir.
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