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FIG. 2

(57) Abstract: An apparatus includes a pre-sample reservoir,
a diversion mechanism, and a flow metering mechanism. The
diversion mechanism has an inlet port couplable to a lu-
men-defining device to receive bodily-fluids from a patient, a
first outlet port fluidically couplable to the pre-sample reser-
voir, and a second outlet port fluidically couplable to a
sample reservoir. The diversion mechanism defines a first
fluid flow path and a second flow path that are configured to
place the first outlet port and the second outlet port, respect-
ively, in fluid communication with the inlet port. The flow
metering mechanism is contigured to meter a flow of a prede-
termined volume of bodily-fluid through the first fluid flow
path into the pre-sample reservoir, to meter a flow of a
second volume of bodily-fluid through the second fluid flow
path into the sample reservoir, and to display a volumetric in-
dicator associated with the predetermined volume and the
second volume.
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STERILE BODILY-FLUID COLLECTION DEVICE AND METHODS

[1001] _I_

Background

[1002] Embodiments described herein relate 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.

[1003] Health care practitioners routinely perform various types of microbial tests on
patients using parenterally-obtained bodily-fluids. In some instances, patient samples (e.g.,
bodily-fluids) are 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, real-time diagnostics, and/or molecular PCR-based approaches. Generally, when such
microbes are present in the patient sample, the microbes flourish over time in the culture
medium. After a variable amount of time (e.g., a few hours to several days), organism growth
can be detected by automated, continuous monitoring. Such automated monitoring can detect
carbon dioxide produced by organism growth. The culture medium can then be tested for the
presence of the microbes. The 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.

[1004] Patient samples, however, can become contaminated during procurement and/or

can be otherwise susceptible to false positive results. One way in which contamination of a
1
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patient sample may occur 18 by the transfer of microbes from 2 bodily surface (e.g., dermally-
residing rmcrobesy distodged during veedle insertion into a patient and subsequently
transferred to a culture medium with the patient sample. The bodily surface and/or other
undesirable external microbes may be disledged cither directly or via dislodged tissue
fragments, hair follicles, sweat glands and other skin adnexal structures.  Auotber possible
source of contamingtion is from the peorsen drawing the patient sample. For cxample, &
doctor, phlebotomist, nurse, ete. can transfer contaminants from their body (e.g., finger, arms,
ete.} to the patient sarple and/or to the equipment containing the patient saraple. Expanding
further, equipment and/or devices used during a patient sample procurcment process {c.g.,
paticnt to needle, ncedic/tubing to sample vessels, et often include nwltiple fluidic
mterfaces that can each ijutroduce pomts of potential contaraination. The use of such
equipment and/or devices typically includes manual intervention to connect and/or Huidicaily
couple various interfaces. Since these interfaces are not preassembled and sterilized as a
single fluidically coupled systern, external contaminants can be iniroduced to the patient
samiple via the user {e.g., doctor, phicbotomist, etc.y and/or other sources {c.g. ambicnt air,
contaminants on surfaces of tables and counters in patient room, microbes transferved from
imens or clothing, cte.). In some instances, such contaminants may thrive g culture
medium and eventually yield a positive microbial test result, thereby falsely indicating the

presence of such microbes in vivo.

{1685] In some instances, false positive results and/or false negative results can be
atiributed to a specific volume of the patient sample. For example, overfilling of velume-
sensitive blood culture bottles can lead to false positive results as noted in the instructions for
use and/or warning labeling from manufacturers of such culture botties, as well as associated
automated continuous monitoring microbial detection systems. Un the other hand, as another
cxample, insufficient patient sample volume within a culture medium can result in false
negative results. By way of example, in a study performed by the Mayo Clinic entitled,
“Optinuzed Pathogen Detection with 30~ Compared to 20-Milliliter Blood Culture Draws,”
published in the Decernber 2011 issue of Journal of Clinical Microbiology, a patient saraple
volume of 20 milliliters {mL} can result in detection of about 80% of bacteremias present in a
patient saraple, a patient sample volume of 40 mL can resolt in detection of about BR9% of the
bacterenmias, and a patient sample volume of 60 mL can result in detection of about 99% of

the bacteremias,

b
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{16486 Such inaccurate results as a result of contamination, insufficient patient sample

vohume, and/or the like are 4 concern when attempting to diagnose or treat a suspected illness
or condition. For example, false negative results from microbial tests may result in a
misdisgnosis and/or delayed treatment of a paticnt illness which, i some cases, could result
in the death of the patient. Conversely, false positive results from microbial tests may result
in the patient being unnccessarily 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 due to extended length of
paticnt stay and/or other covaphcations associated with erroncous freatments.  Additionally,
the use of diagnostic imaging equipment atiributable to these false positive results is also a
concern from both a cost as well as patient safety perspective as unnecessary exposure to
concentrated radiation associated with a varicty of imaging procedures {e.g., CT scans} has

many known adverse impacts on long-term patient health.

[1687] As such, a noed exists for sterile “all-in-one” bodily-flnd collection devices and
methods that reduce microbial contamination in bodily-fhuid test samples by, for example,
minimizing exposure of the patient sample and/or fluidic interfaces to ambient non-sterile
conditions and/or other sources of external contamunation.  Additionally, a need exists for
such bodily-fluid collection devices to include a means for accurately metering, measuring,
and/or otherwise assessing and confirming a velume of bodily-fluid transferved from 4 paticnt
to a sample reservoir or culture medium that can be visually, tactically, or otherwise
communicated to a healthcare practitioner procuring the patient samople in substantially real-

timne {e.2. at the patient bedside).

Summary
{1008} Devices  for parenterally-procuring  bodily-fhud  samples  with  reduced

contamination from microbes exterior to the bodily-fluid source, such as dermally-residing
microbes and/or other undesirable external contaminants, are described herein. In some
embodiments, an apparatus for obtaining a bodily fluid sample from a patient includes a pre-
sample reservoir, a diversion mechanism, and a flow metering mechamsr, The pre-sample
reservolr is configured to receive a first volume of bodily-fluid withdrawn from the patient.
The diversion mechauism includes an wmlet port, a first outlet port, and a second outlet port,

and defines a first fhuid flow path and a8 sccond fhud flow path. The inlet port can be coupled

(]
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to a lumen-defining device for receiving bodily-fluids from the patient. The first outlet port
and the second outlet port are configured to fuidically couple the pre-savople reservowr and a
sample reservoir, respectively, to the diversion mechanism. The first fluid flow path is
configured to place the first outlet port in fluid communication with the inlet port and a
second flnid flow path configured to place the second outlet port in fluid communication with
the nlet port. The flow metering macchanism is n fluid communication with the first fluid
flow path and the second fhud flow path. The flow wetering mechanism is configured to
meter g flow of the first volurne of bodily-fluid through the first flnd How path into the pre-
sample reservoir and to rocior a flow of a second volume of bodily-flaid through the second
fluid flow path into the sample reservoir. The flow metering mechanism s configured to

display a volursetric indicator associated with the first vohume and the second volume.

Brief Description of the Drawings

{1809} FIG. 1 is a schematic illustration of a bodily-thid collection device according to

an embodiment.

11618} FIG. 2 1s a perspective view of the bodily-fhuid collection device according to an

embodiment,

{1911} Fi(. 3 is an cxploded perspective view of the bodily-fluid collection deviee of
FIG. 2.

11613] FIG. 4 15 a cross-sectional side view of a housing wmehaded 1w the bodily-flud

collection device of FIG. 2, taken along the line X=X in FIG. 3.

(1613} FIG. 5 is a cross-sectional view of 8 movable member included in the bodily-fluid

collection device of FIG.2, taken along the Hine X,-X; in FIG. 3.

(16143 FIGS. & and 7 are cross-scctional views of a flow controller inchuded in the

bodily-thiid collection device of FIG.2, taken along the line Xi-X3 and XXy in FIG. 3,

respectively.

[1815] FIG. 8 13 a top view of the bodily-fluid collection device of FIG. 2 in a first

configuration.
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{1816} FIG. 9 is a cross-sectional view of the bodily-thuid collection device of FIG. 2 in

the first configuration, taken along the line Xs-Xs in FIG, B,

{1617} FIG. 18 15 a top view of the bodily-fluid collection device of FIG. 2 1o a second

configuration.

{1018} FIG. 11 is a cross-sectional view of the bodily-fluid collection device of FIG. 2 in

the second configuration, taken along the hne Xo-X¢in FIG. 10,

[1619] FIGS. 12 and 13 are cross-sectional views of the bodily-fluid coliection device of
FIG. 2 in a third configuration and a fourth configuration, respectively, taken along the line

{1620} FIG. 14 is a perspective view of a bodily-fluid collection device according to an

embodiment.

(1921} FIG. 15 is a cross-sectional side view of the bodily-fluid collection device of FIG.

{4, taken along the line X7-X5.

116221 FIG. 16 18 a perspective view of a bodily-fluid collection device according to an

cmbodiment,

{1623} FIG. 17 18 an exploded perspective view of a diversion micchanism incladed m the

bodily-fluid collection device of FIG. 16,

11624] FIG. 18 is a cross-sectional side view of a distribution member included in the

bodity-fluid collection device of FIG. 16, taken along the line Xg-Xg in FIG, 16,

{10625} FIG. 19 s a top view of the bodily-fluid collection device of FIG. 16 in a first

configuration.

{1626} FIG. 20 is a cross-sectional view of a portion the bodily-fluid collection device of

FIG. 16 in the first configuration, taken along the line Xo-Xoin FIG. 19

{19271 FIG. 21 is a top view of the bodily-thid collection device of FIG. 16 in a second

configuration.

[1028] FIG. 22 15 a cross-sectional view of the bodily-tluid collection device of FIG. 16

in the second configuration, taken along the tine X 5-Xip 10 FIG. 21,

W
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{1629] FIG. 23 is a perspective view of a bodily-fhuid collection device according to an

embodiment.

{1630} FIG. 24 is a cross-sectional view of a portion of the bodily-fluid collection device

of FIG. 23 taken along the line X1-X;1, in a first configuration.

o]

{1031} FIG. 25 18 a cross-sectional view of the bodily-fluid collection device of FIG. 23

taken along the Hne X11-Xy1, in a second configuration.

{1632} FIG. 26 is a perspective view of a bodily-fiuid collection device according to an

embodiment.

{1633} FIG. 27 s an exploded perspective view of a diversion mechanism jncluded in the

bodily-fluid coliection device of FIG. 26,

(1834] FIG. 28 is a cross-sectional view of a distribution member included in the bodily-

el
i

flhnd collection device of FIG. 26 taken along the Hne Xy+-Xi3 wn FIG. 27

{1635} FIG. 29 15 a cross-sechional view of a couphing member included i the bodily-

thiid collection device of FIG. 26 taken along the Hine Xy4~Xy4 tn FIG. 27,

11636} FIG. 30 is a cross-sectional view of a dial included in the bodily-fluid coliection

deviee of FIG. 26 taken along the hine Xi-Xys m FIG. 27,

(1837} FIG. 31 1s a cross-sectional view of 4 valve included 1n the bodily-fluid collection

device of FIG. 26 taken along the line Xi4-Xj6 10 FIG. 27,

{1638} FIG. 32 is a cross-scctional view of the bodily-fluid collection dovice of FIG. 26

in a first configuration, taken along the Hne XX

(1639) FIG. 33 is a cross-sectional view of the bodily-fluid collection device of FIG. 26

in a second configuration, taken along the hoe X2-Xi2.

11646] FIG. 34 18 a perspective view of a bodily-fluid collection device according to an

embodiment.

{1041} FHG. 35 is an exploded perspective view of a diversion mechanism included in the

bodily-fluid collection device of FIG. 34.
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{1642} FIG. 36 is a cross-sectional view of a distribution member included in the

diversion mechanism of FIG, 35 taken along the hoe X7-Xyr.

[1643] FIG. 37 is a top view of a portion of the bodily-fluid collection device of FIG. 34

in a first configuration.

{1044} FEG. 38 1s a cross-sectional view of the portion the bodily-fluid collection device

of FIG. 37 in the first configuration, taken along the line X5-Xs.

[1045] FIG. 39 is a top view of the bodily-fluid collection device of FIG. 33 in a second

configuration.

[1646] FIG. 40 is a cross-sectional view of the bodily-fluid collection device of FIG. 33

in the second configuration, taken along the line X o-Xioin FIG. 39,

{1047} FIG. 41 15 a perspective view of a bodily-fluid collection device in a first

configuration according to an ersbodiment.

{1048] FIG. 42 is an exploded perspective view of a portion of the bodily-fld collection

device of FIG. 41,

11649} FIG. 43 18 a cross-sectional view of the bodily-fluid collection device of FIG. 41

in a first configuration, taken along the Hne Xop-Xae.

[1458] FIG. 44 35 a cross-sectional view of the bodily-thud collection device of FIG. 41

in a second configaration, taken along the line XX,

118511 FIG. 43 is a cross-scctional view of the bodily-fluid collection device of FIG. 41

in a third configuration, taken along the line X=X

{1652} FIG. 46 18 a perspective view of a bodily-fhuid collection device in a first

configuration according to an embodiment.

[1653] FIG. 47 is an exploded perspective view of a portion of the bodily-fluid collection

device of FIG. 45.

[1054] FIG. 4R is a cross-sectional side view of a distribution member included in the

bodily-fluid collection device of FIG. 46, taken along the line X;5-Xyy in FIG. 47,
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gURR] FIG. 49 is a cross-sectional view of a movable member included in the bodily-

flind collection device of FIG. 46, taken along the line X5-Xy; in FIG. 47,

[1656] FIG. 50 s a top view of the bodily-fluid collection device of FIG. 46 in a first

configuration.

-

{1687} FEG. 31 is a cross-sectional view of a portion the bodily-fluid collection device of

FIG. 46 in the first configuration, taken along the line X,2-X5in FIG. 50,

N

{1438] FIG. 52 1s g top view of the bodily-fluid collection device of FIG. 46 1n g second

configuration.

(1659} FIG. 53 is a cross-sectional view of the bodily-fluid collection device of FIG. 46

in the second configuration, taken along the line X,4-Xosin FIG. 52,

{1460} FIG. 34 is a perspective view of a bodily-fluid collection device according to an

embodiment,
{1061} FIG. 55 s a top view of the bodily-fluid collection device of FIG. 54.

{1062} FIG. 56 is a flowchart llustrating & method of obtaining a bodily-fluid sample

with reduced contamination using a collection device according to an embodiment.

Detailed Description

{1663} Devices  for  parenterally-procuring  bodily-fhuid  samples  with  reduced
contamination from microbes exterior to the bodily-fluid source, such as dermally-residing
microbes and/or other undesirable externsl contaminants, are described herein. In some
embodiments, an apparatus for obtaining a bodily fluid sample from a patient includes a pre-
saple reservolr, a diversion mochanism, and a flow metering mechamsra, The pre-sample
reservolr is configured fo receive a first volume of bodily-thnd withdrawn from the patient.
The diversion mechamsm includes an et port, a first outlet port, and 3 second outlet port,
and defines a first fhid flow path and a second fluid flow path. The mlet port can be coupled
to a lumen-defining device for receiving bodity-fluids from the patient. The first outlet port
and the second outlet port are configured to fluidically couple the pre-sample reservoir and a
sample reservoir, respectively, to the diversion mechanism.  The first {luid flow path is

configured to place the first outlet port in fluid communication with the inlet port and a
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second fluid flow path configured to place the second outlet port in fluid communication with
the wmlet port. The flow metering voochanism is i flutd communication with the fiest fluid
flow path and the second fluid flow path. The flow metering mechanism is configured to
meter g flow of the first volurne of bodily-fluid through the first fluid How path into the pre-
sample reservoir and to meter a flow of a second volume of bodily-fluid through the second
fluid flow path indo the sample reservoir. The flow metering mechanism s configured to

display a voluraetric indicator associated with the first volume and the second volume.

{1064} In some embodiments, an apparatus for obtaining a bodily-fluid sample from a

v

patient includes a pre-sample reservoir, a diversion mechanism, a flow controiler, and s

movable member. The pre-sample reservoir is configured to recetve a first volome of bodily-
fluid withdrawn from the patient. The diversion mechanisim includes an inlet port, a first
outlet port, and a second outlet port. The nlet port is couplable to a lumen-defimng device
for receiving bodily-fluids from the patient. The first outlet port fluidically couples the pre-
sample reservoir to the diversion mechanism and the second outlet port fluidically couples a
samaple reservoir to the diversion mechanism.  The flow controller is at least partially
disposed within the diversion mechanism and can be moved between a first configuration, in
which the flow controller defines at least a portion of a fluid How path between the inlet port
and the first outlet port, and a second configuration, in which the flow controller defines at
least a portion of & fluid flow path between the inlet port and the second outlet port. The
movable member movably coupled to the diversion mechanism and movable through the
second outlet port between a first configuration, in which the sample reservoir is fluidically
isolated from the fhuid flow path between the inlet port and the second outlet port, and a
second configuration, in which the sample reservoir s in flud comumunication with the flind
flow path between the inlet port and the second outlet port. The sample reservoir is
configured to reccive a second volume of bodily-fluid withdrawn from the patient when the
flow controller is in s second configuration and the movable member 1S i #s second

contiguration.

{1965] in some embodiments, an apparatus for obtaining a bodily-fluid sample from a
patient includes a pre~-sample reservotr, a diversion mechaniam, and a flow controller. The
pre-sample reservorr is configured to receive a first volume of bodily-fluid withdrawn from

the patient.  The diversion mechanism includes a housing and a distribution member. The

housing defines a first aperture in fluid communication with the pre-sample reservoir and a
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second aperture. The distribution member 18 at least partially disposed within the housing
and defines a fhud flow chanuel m fluid conmumunication with the second aperture. The
distribution member includes a coupling portion that is in thuid communication with the flow
channel and is configured to be physically and fluidically coupled to a sample reservoir, The
flow coutrolier includes an inlet port couplable to a lumen-defining device for receiving
bodily-fluids from the paticnt. The flow controller 18 rotatably coupled to the diversion
mechanism and movable between a fivst configuration, in which the inlet port is in fhud
conurunication with the first aperture, and a second configuration, in which the inlet port 15

in flud comrounication with the sccond aperture.

{1866] In soruc erobodiments, a method of using a flow-metering franster device having a
diversion mechanism with an inlet port configured to be sclectively placed in fluid
communication with a pro-sample reservoir and a sample reservolr, and a flow-metering
mechanism configured to meter a flow of bodily-fluid from the patient fo the pre-sample
reservotr and to the sample reservoir mcludes establishing fluid communication between the
patient and the inlet port of the flow-metering transfer device, Fluid communication is then
established between the port and the pre-sample reservoir. A flow of bodily-fluid transferred
from the patient to the pre-sample reservoir s metered. The roethod includes verifying a pre-
sample volume of bodily-flnid disposed in the pre-sample reservoir is a first pre-sample
volume of bodily-fluid via the flow-metering mechanism of the flow-metering transfer
device. With the pre-sample volume disposed in the pre-sampic reservetr, the pre-sample
reservoir is fluidically isolated from the port to sequester the pre-sarople voluroe of bodily-
fluid in the pre-sample reservoir. With the pre-sample reservoir fluidically isolated, the
method inclades establishing fhuld communication between the port and the sample reservoir,
A flow of bodily-fhuid transferred from the patient to the sample reservoir is metered. The
mcthod includes verifying a sample volurme of bodily-tlnd disposed in the sample reserveorr
is a first sample volume of bodily-fluid via the flow-metering mechanism of the flow-
metering transfer device.

11867} in some embodiments, an apparatus includes a diversion mechanism and a flow
controller.  The diversion mechanism can define an inlet port, a first outlet port, a second
outlet port, and a third outlet port. The first cutlet port is fluidically coupled to a pre-sample
reservoir, the second outlet port is fluidically coupled to a first sample reservoir, and the third

outlet port is fluidically coupled to a second sample reservoir, and so forth. All of the fhuid

18
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reservoirs can be fluidically isolated from cach other. The flow controller includes variouy
fluidic channels that can allow fluidic movement 1w specified divections and can be
configured to be operably coupled to the diversion mechanism. In use, when the diversion
mechanism is at a first configuration, the flow controller can aliow a flow of bodily-tlud to
enter the pre-sample reservoir.  The diversion mechanism can be moved o a second
configuration, where the flow controller can allow a flow of bodily-fluid to enter the first
sample reservoir.  Additionally, the diversion mechanism can then be moved to a third
configuration, whereby the flow controller can allow a flow of bodidy-fluid to enter the

second sample rescrvoir,

{1868] In some ombodunents, a bodidy-fluid cellection device can be configared fo
sclectively divert a first, predetermined volume of a bodily-fluid to a pre-sample reservoir
betore permitting the flow of a second volume of the bodily~tluid into a first sample reservon
and/or a third volume of the bodily-fhuid into a second sample reservoir. In this manner, the
second and/or third volumes of bodily-tluid can be used for diagnostic or other testing, while
the first volume of bodily-fluid, which may contain microbes from a bodily surface or other
source external to the patient from which the sample is procured, is isolated. In some
embodiments, the bodily-fluid collection device can include additional sample reservoirs

{e.g.. 3, 4, 5, 6 or morc) depending on the analysis and/or testing protocols to be performed.

{1369 In some embodiments, a bodily-fluid collection device can include flow metering
to cusure the proper volume of bodily-fluid 1s collected from a patient and/or transferred into
a specific pre-sample and/or sample reservoir. The bodily-fluid coliection device can be
configured to automatically divert and/or control the fluid flow after metered volures of
bodily-fluid are collected. For example, after a first metered pre-sample volume is collected,
a diversion mechanism can be configured to divert the bodily-fluid flow to a first sample
reservotr and then after a first metered sample volume is coliected, the diversion mechanism
can be configured to divert the bodily-fluid flow to a second sample rescrvoir and so on. In
some embodiments, the bodily-thaid collection device can include a metered volume display
such as, for example, a lguid crystal display (LCD), to provide a visual indication to the user
of how much bodidy-fluid has been collected wnto cach specific, individual sample reservoir.
{n some embodiments, multiple displays can be provided to allow for customized pre-sample

and/or sample volume collection.

i
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(1670} As used in this specification and the appended claims, the singular forms “a,” “an”

and “the” include plural referents unless the context clearly dictates otherwise. Thus, for
example, the term “a member” is intended to mean a single member or a combination of

members, “a material” is intended to mean one or more materials, or a combination thereof,

{1671} As used herein, “bodily-fluid” can include any fluid obtained from a body of 2
patient, including, but not hmited to, blood, cerchrospinal fuid, wrine, bile, lymph, saliva,
synovial fluid, serous fluid, plevral fluid, amniotic fluid, and the ltke, or any combination

thereof

(16721 As used herein, the terms “first, predetermined amount,” “fivst amount,” and “first
volume” deseribe an amount of bodily-fluid configured to be received or contained by a first
FOSCIVOLY OF a pro~-saraple reservoir, While the terms “first arpount” and “first volume” do not
explicitly deseribe a predetermimed amonnt, if should be understood that the first amount is

the fivst, predeterrained amount unless explicttly described differently,

(1873} As used herein, the torms “second amount” and “second volume” desertbe an
amount of bodily-fluid configured to be received or contained by a second reservoir or
sample reservotr. The second amount can be any suitable amount of bodily-fluid and need
not be predetermined.  Conversely, when explicitly described as such, the second amount

received and contained by the second reservoir or sample reservoir can be a second,

predetermined amount.

[1674] As used herein, the terrn “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 monelithically constructed item can include a set of walls, Such a
set of walls can include, for example, multipic portions that are in discontinuous from ecach
other. A set of walls can also be fabricated from nultiple items that are produced separately

and arc later joined together {e.g., via g weld, an adhesive or any suttable method).

[1875] As used herein, the terros “proximal” and “distal” refer to the direction closer to
and away frova, respectively, a user who would place the device into contact with a patient,
Thus, for cxample, the ond of a device first touching the body of the paticnt would be the
distal end, while the opposite end of the device {e.g., the end of the device being manmpulated

by the user) would be the proximal end of the device.
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{1476} As used herein, the terms “about,” “approximately,” and “substantially” when
used in connection with a numerical value is intended to convey that the value so defined 1s
nominally the value stated. Said another way, the terms about, approximately, and
substantially when used in connection with a numerical value generally include the value
stated phis or minus a given tolerance. For example, in some instances, a suitable tolerance
can be plus or minus 10% of the value stated; thus, about 0.5 would inchude 0.45 and 0.55,
about 10 would include 9 to 11, about 1008 would include 900 to 1100, in other instances, a
suttable tolerance can be plus or minus an acceptable percentage of the last significant figure
in the value stated. For example, a suitable tolerance can be plus or minus 10% of the last
stgnificant figure; thus, about 10.1 would include 10.09 and 10.11, approximately 25 would
melode 24.5 and 25.5. Such variance can result from wanufacturing tolerances or other
practical considerations (such as, for cxample, folerances associated with a measuring

instrument, acceptable human ervor, or the like)

[1877] When describing a relationship between a predetermuined volume of bodily-fluid
and a collected volure of bodily-fluid it is to be understood that the values include a suitable
tolerance such as those described above. For example, when stating that a collected volume

of bodily-thiid s substantially equal t0 a predetermined volume of bodily-fhiid, the collected
volume and the predetermined volume are nominally equal within a suitable tolerance. In
soroe instances, the tolerances can be determined by the intended use of the collected volume
of bodily-fluid. For example, in some instances, an assay of a blood culture can be about
9% accurate when the collected volume of blood s withiv 1.0% w0 5.0% of the
menufacturer’s {or gvidence-based best practices) recommended volume. By way of an
example, a manufacturer’s recomnmended volume for an assay of a bodily-thaid can be 10
mitliliters {mi.} per sample coliection botile, with a total of four or six coliection botiles used
{i.c., an aggregate volume of 40ml to 60ml) phlus or minus 5% for about 99% confidence.
Thus, 2 collected volume of 10.5 mL. would provide resulis with over about 99% confidence,
while a collected volume of 11 ml would provide results with less than about 99%
confidence. In other instances, a suitable tolerance can be §.1%, (.5%, 1.0%, 2.0%, 3.0%,
4.0%, 5.0%, 6.0%, 7.0%, 8.0%, 9.0%, 10.0%, or any fraction of a percent therebetween. In
stifl other mstances, a tolerance can be greater than 13.0%. Thus, any of the embodiments
described herein can include and/or can be used in conjunction with any suitable flow-
metering mwechanism and/or device that is counfigured to meter a flow and/or otherwise

measure a volume of bodily-fluid within a suitable tolerance. Moreover, the flow-metering

s
(]



CA 02932536 2016-06-02

WO 2014/089186 PCT/US2013/073080

mechanism and/or device can be arranged such as to mininize or eliminate tolerance stacking

that can resull fror 4 combination of inaccurate measarement, human error, and/or the Like,

[1678] FIG. 1 s a schematic tlustration of a portion of a bodily-flind collection device
1090, according to an embodiment. Generally, the bodily-fluid collection device 100 (also
reforred to herein as “fluid collection device” or “collection device™) is configured to pormit
the withdrawal of bodily-fluid from a patient such that a first portion or volume of the
withdrawn fluid 18 diverted away from a second and/or third portion or velume of the
withdrawn fluid that is to be used as a biclogical saruple, such as for testing for the purpose
of medical diagnosis and/or treatment. In other words, the coliection device 100 is
configured to transfor a first, predetermined volurae of a2 bodily-flwd to a pre-saruple
collcction reservoir and a sccond and third volume {or, in somc cmbodiments, a fourth, fifth
and so on) of bodiy-fluid to one or more sarople collection reservoirs fluidically isolated

from the pre-sample collection reserveir, as described in more detail herein.

11679} The coliection device 108 includes a diversion mechanism 120, a flow controller
149, a pre-sample reservoir 170, a first sample reservoir 180, and a sccond sample reservoir
190, different than the first sample reservoir IRG. The diversion mechanism 120 includes an
infet port 121 and at least two outlet ports, such as a first outlet port 125, and a second outlet
port 126 as shown in FIG. 1. In some embediments, the diversion wechamism 120 can
mclude a set of outlet ports equal to a total number of pre-sample reserveirs and sample
reservolirs. For example, the diversion mechanism 120 can inclade five outlet ports when the
collection device 100 has one pre-sample reservoir and four sample reservoirs. In some
embodiments, the diversion roechanism 1290 can be operatively coupled to an actuator (not
shown in FIG. 1)y which can facilitate the movement of the diversion mechanism 120 between
multiple configurations. The indet port 121 1s configured to be fluidically coupled to 2
medical device defining a pathway X for withdrawing and/or conveying the bodily-fhuid from

i
{

the patient to the collection device 100, For cxample, the inlet port 121 can be fluidically
coupled to a needle or other lumen-defining device (c.g., flexible sterile tubing). In this
manner, the diversion mechanism 120 can receive the bodily-fluid from the patient via the

needle or any other lurnen-defining device.

(1684} The first outlet port 125 of the diversion mechamsrn 120 can be fludically
coupled to the pre-sample reservoir 170, In some embediments, the pre-sample reserveoir 170

18 monolithically formed with the first outlet port 125 and/or a portion of the diversion

14



mechanism 120. In other embodiments, the pre-sample reservoir 170 can be mechanically and/or
fluidically coupled to the diversion mechanism 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 pre-sample reservoir 170 can be physically (e.g.,
mechanically) coupled to the diversion mechanism 120 such that an interior volume defined by the
pre-sample reservoir 170 is in fluid communication with the first outlet port 125 of the diversion
mechanism 120. In still other embodiments, the pre-sample reservoir 170 can be operably coupled
to the first outlet port 125 of the diversion mechanism 120 via an intervening structure (not shown in
FIG. 1), such as flexible sterile tubing. More particularly, the intervening structure can define a lumen

configured to place the pre-sample reservoir 170 in fluid communication with the first outlet port 125.

[1081] The pre-sample reservoir 170 is configured to receive and contain the first, predetermined
volume of the bodily-fluid. In some embodiments, the pre-sample reservoir 170 is configured to
contain the first volume of the bodily-fluid such that the first volume is fluidically isolated from a
second and/or third volume of the bodily-fluid (which can be the same or different than the first
volume of bodily-fluid) that is subsequently withdrawn from the patient. The pre-sample reservoir
170 can be any suitable reservoir for containing a bodily-fluid, such as a pre-sample reservoir
described in detail in U.S. Patent No. 8,197,420 entitled, “Systems and Methods for Parenterally
Procuring Bodily-Fluid Samples with Reduced Contamination,” issued June 12, 2012 (referred to
henceforth as the “‘420 patent”).

[1082] In some embodiments, the second outlet port 126 of the diversion mechanism 120 is
configured to be fluidically coupled to a lumen-defining device that can be coupled to the first sample
reservoir 180 and the second sample reservoir 190. Optionally, in other embodiments, the second
outlet port 126 of the diversion mechanism 120 can be coupled to the first sample reservoir 180 and
the diversion mechanism 120 can have a third outlet port (not shown) coupled to the second sample
reservoir 190. In some embodiments, the first sample reservoir 180 can be monolithically formed
with the second outlet port 126 and/or a portion of the diversion mechanism 120. In other
embodiments, the first sample reservoir 180 can be mechanically coupled to the second outlet port
126 or operably coupled to the second outlet port 126 via an intervening structure, such as described
above with reference to the pre-sample reservoir 170. The first sample reservoir 180 is configured to

receive and
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contain the second volume of the bodily-fluid. For example, the second volume of bodily-fluid can
be an amount withdrawn from the patient subsequent to withdrawal of the first pre-sample volume.
In some embodiments, the first sample reservoir 180 is configured to contain the second volume of
the bodily-fluid in such a manner that the second volume is fluidically isolated from the first volume

of the pre-sample bodily-fluid.

[1083] The first sample reservoir 180 and the second sample reservoir 190 can be any suitable
sterile reservoir for containing a bodily-fluid including, for example, a sample reservoir as described
in the *420. In some embodiments, the second volume can be any suitable volume of bodily-fluid and
need not be predetermined. In other embodiments, the transfer of the bodily-fluid to the first sample
reservoir 180 and/or the second sample reservoir 190 can be metered or the like such that the second

volume is a second predetermined volume.

[1084] The second sample reservoir 190 can be any suitable sample reservoir. In some
embodiments, the second sample reservoir 190 can be substantially similar to the first sample
reservoir 180 described above. The second sample reservoir 190 can be fluidically coupled to the
second output port 126 as described above. The fluidic coupling of the second outlet port 126 to the
second sample reservoir 190 can be substantially similar to the fluidic coupling of the second outlet
port 126 to the first sample reservoir 180, as described in detail above. Therefore, such portions are
not described in further detail herein and should be considered substantially similar unless explicitly
described differently. Furthermore, additional outlet ports of the diversion mechanism 120 and
sample reservoirs (not shown i FIG. 1) can be substantially similar to the second outlet port 126 and

the first sample reservoir 180.

[1085] In some embodiments, the pre-sample reservoir 170, the first sample reservoir 180,
and the second sample reservoir 190 can be coupled to (or formed with) the diversion mechanism 120
in a similar manner. In other embodiments, the pre-sample reservoir 170, the first sample reservoir
180, and the second sample reservoir 190 need not be similarly coupled to the diversion mechanism
120. For example, in some embodiments, the pre-sample reservoir 170 can be monolithically formed
with the diversion mechanism 120 (e.g., the first outlet port 124) and the first sample reservoir 180
and/or the second sample reservoir 190 can be operably coupled to the diversion mechanism 120 (e.g.,
the second outlet port 126) via an intervening structure, such as a flexible sterile tubing or any

combination thereof.
16
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{1686} In some embodiments, the collection device 100 can further include an actuator

{not shown 1o FIG. 1) and a flow controller 140 that defines a first fluid flow path 142, a
second fhuid flow path 144, and optionally additional fluid flow paths {(not shown in FIG. 1},
In some embodiments, the actuator can be mcluded in or otherwise operably coupled to the
diversion mechanism 120, In this manner, the actuator can be configured to control fluid
moveraent within the flow controlier 140 {c.g., between different configurations). For
example, the actuator can be movable between a first position corresponding to a first
configuration of the flow controller 140, a second position, differcut than the first position,
correspondmg to a second configuration of the flow controller 140, and s0 on. In some
embodiments, the actuator can be configured for uni-directional movement. For example, the
actuator can be moved from s first postiion to 1ts second position, but cannot be moved from
its second position to is first position. Similarly, the actuator can be moved from iis second
position to a third position, but camnot be moved from its third position back to its second
position. In this manner, the flow controller 140 is prevented from being moved into i3
second or third configuration before its first configuration, thus requiring that the first amount
of the bodily-fluid be directed to the pre-sample reservoir 178 and not the sample reservoirs
189 and/or 190 which is designed to contain the second and/or third volume of the withdrawn
fluid that s to be used as a biclogical sample, such as for testing for the purpoese of medical

diagnosis and/or treatment.

{1687} The tlow controller 140 is configured such that when in the first configuration, the
first thad tlow path 142 flindically couples the wlet port 121 to the fivst outlet port 125, and
when in the second configuration, the second fluid flow path 144 fluidically couples the inlet
port 121 to the sccond outlet port 126, In some cmbodiments, an actuator as described above
can be configured to move the flow controlier 1490 1u a translational motion between the first
configuration, and the second configuration, and optionally & third or fourth configuration.
For example, in some embodiments, the flow controller 140 can be in the first configuration
when the flow controller 140 is in 4 distal position relative to the collection device 1060, In
such embodiments, the actuator can be actuated to move the flow controller 140 in the
proximal direction to a proximal position relative to the collection device 100, thereby
placing the flow controller 130 in the second configuration.  In other embodiments, the
actuator can alse be actuated to move the flow controller 140 in a rotational motion between
the first configuration and the sccond configurstion or optionally a third or fourth

configuration.

[y
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{1488} Accordingly, when the flow controller 140 s in the first configuration, the second
outlet port 126 {and optionally additional outlet ports coupled to sample reservoirs) ig
fhuidically isolated from the mlet port 121. Similarly, when the flow controller 148 is in the
second configuration, the first outlet port 125 is fluidically isolated from the inlet port 121,
And optionally, if the flow controlier 140 is i a third configuration {not shown in FIG. 1},
the first outlet port 125 and the second outlet port 126 are fluidically isolated from the inlet
port 121, In this manner, the flow controller 140 can direct, or divert the first amount of the
bodily-fluid to the pre-ssmple fluid reservotr 170 via the fivst outlet port 125 when the flow
controller 140 18 1u the frst configuration and can direct, or divert the sccond amount of the
bodily-fluid to the first sample fluid reservoir 180 via the scoond outlet port 126 when the

flow countroller 144 1s in the second configuration.

[10H9] In some embodiments, at feast a portion of the actuator can be operably coupled o
the pre~sample fhuid reservoir 170, In this manner, the actuator {or at least the portion of the
actuator) can be configured to introduce or otherwise facilitate the development of a vacuum
within the “pre-sample” fluid reservoir 170, thereby initiating flow of the bodily-fluid
through the collection device 100 and into the pre-sample fluid reservoir 170 when the
diversion mechanism 120 is in its first configuration. The actuator can iuclude any suitable
mechanism for actuating the flow of bodily-fluid into the collection device 100, such as, for
example, a rotating disc, a plunger, a shide, a dial, a button, a handle, a lever, and/or any other
suitable mechanisim or combination thereof. Exampies of suitable actuators are described in

roore detal berein with reference to specific embodiments.

[169¢] In some embediments, the diversion mechanism 120 can be configured such that
the first amount of bodily-fluid need to be conveyed o the pre-sample fluid reservoir 170
before the diversion mechanisin 120 will perratt the flow of the second amount of bodily-
flnid to be conveyed through the diversion mechanisra 120 to the first sample fluid reservoir
180 andlor to the sccond samaple fluid rescrvoir 190, In this manner, the diversion
mechanism 120 can be characterized as requiring compliance by a health care practitioner
regarding the collection of the first, predetermined amount {c.g., a pre-sample} prior to a
collection of the second and/or thivd amount {e.g., a sarople) of bodily-fhud. Simiarly stated,
the diversion mechanism 120 can be configured to prevent a health care practitioner from
collecting the second amount, or the sample, of bodily-fluid into the first sample fhuid

reservoir 180 without first diverting the first amount, or pre-sample, of bodily-fluid to the
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pre-sample reservoir 170, In this manner, the health care practitioner is prevented from
including {whether intentionally or unintentionally) the fivst amount of bodily-flaid, which s
more likely to contain bodily surface microbes and/or other undesirable external
contarninants, in the bodily-fluid sarople to be used for analysis. In other embodiments, the

fluid coliection device 190 need not include a forced-compliance feature or component.

(1493} In some embodiments, the diversion mechanism 120 can have a fourth
configuration {not shown in FIG. 1), different than the first, sceond, and third configurations.
Whean in the fourth configuration, the diversion mechanism 120 can fluidically isolate the
inlet port 121 from the first outiet port 125, the second outlet port 126, and optionally a third
outlet port simouitancously,  Therefore, when the diversion mechanism 120 s in s fourth
configuration, flow of bodily-fluid from the inlet port 121 to the pre-sample fluid reservoir
170, the first sample thad reservoir 180, and the second sample flud reservorr 190 s
prevented. In use, for example, the diversion mechanism 120 can be actuated {c.g., manually
or antomatically} to place the diversion mechanism 120 in the first configuration such that a
bodily-fluid can flow from the inlet port 121 to the pre-sample fluid reservoir 170, then
moved o the second configuration such that the bodily-fluid can flow from the nlet port 121
to the first saruple fluid reservoir 188, and optionally moved to the third configuration such
that the bodily-fluid can flow from the inlet port 121 to the second sample fluid reservoir 190,
then moved to the fourth configuration to stop the flow of bodily-fluid into and/or through the
diversion mechanism 128, In this manner, the device is effectively “locked” and self-
contained in the fourth configuration such that any residual bodily-fhuid i the device 100 s
prevented from being communicated and/or otherwise exposing health care practitioner
and/or patient to potential dangerous fluds. This optional safety feature can prevent potential
exposure to bodily-fluid samples that can be infected with pathogens sach as HIV, Hepatitis

, ote.

{1692} In some embodiments, onc or more portions of the collection device 100 are
disposed within a housing (not shown in FIG. 1). For example, in some cmbodiments, at
icast a portion of one or more of the diversion mechanism 120, the first pre-sample reservoir
170, and the sample reservoirs 180 and 194 can be disposed within the bousing. In such an
embodiment, at least a portion of the diversion mechanism 120 is accessible through the

housing to allow the user to actuate the flow controller 140 to control the flow of bodily-fluid
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from the patient (¢.g., a vein) to the collection device 100, Examples of suitable housings are

described in roore detail herein with reference o specific embodimends.

[1693] In some embodiments, the collection device 100 can optionally include one or
more flow metering devices that can meter a flow of bodily-fhiid through the collection
device, For example, a flow metering device can be in fluid communication with the first
flnid flow path 142 and/or the second fluid flow path 144 to meter a flow of bodily-fluid
therethrough. In other embodiments, a flow metering device can be in fluid corornunication
with and/or otherwise disposed in the first port 125 and/or the second port 126, The flow
metering device can include an indicator or the like (e.g., a dial, a display, color, a haptic
output device, an clectrical signal output device such as a wireless radio signal, Bluctooth
radio signal, etc.) that can be configured to provide an mdication to a user that is associated
with a predetermined volume being transferred to the pre-sample reservoir 170, the first
sample reservoir 180, and/or the sccond sample reservoir 190, In some embodiments, the
flow metering device can be operably coupled to, for example, an actuator or the like such as
those described above. In such embeodiments, the flow metering device can be operable in
actuating the actuator to move the flow controller 140 between its first configuration and its
second configuration based on a desired volume of bodily-fluid baving flown through the
flow metering device. Thus, the flow metering device can be used to ensure a desired volume
of bodity-flind s transferred to the pre-savaple reservoir 1790, the first sample reservoir 184,
and/or the second sample reservoir 190, which in turn, can prevent insufficient, tnaccurate

and/or false results in, for cxample, microbial testing to the pationt saruple or the Hike.

[1694] Referring now to FIGS. 2-13, 3 collection device 200 includes a diversion
mechanism 220, a flow controller 240, a pre-samaple reservoir 270, & first sample reservoir
280, and & sceond sample reservotr 290, different than the first sample reservoir 280, As
further described herein, the collection device 200 can be moved between a first, a second,
and g third configuration to deliver a flow of a bodily-fluid that is substantially free from
microbes exterior the body, such as, for example, dermally residing microbes and/or other
undesirable external contaminants. The coilection device 200 can be any suitable shape, size,
or configuration. For example, while shown 1o FIGS. 2-13 with the sample reservoirs 2R0
and/or 290 as being oriented vertically with respect to the housing 201, the collection device
200 can have the sample reservoirs 280 and/or 290 oniented in a plane with respect to the

housing 201, or conically disposed with respect to the housing 201, and/so forth.
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{1695] The diversion mechanism 220 includes a housing 201 and movable members 250
and 2507, As shown i FIGS. 2+4, the housing 201 is coupled to the pre-savople reservoir
270, the first sample reservoir 2K0, and the second sample reservoir 290. The housing 201
includes an inlet port 221, a first outlet port 230, a second outlet port 231, a third outlet port
232, and defines an inner flow channel 235 that can define a fluid flow path for coliecting
bodily-fluids from the patient.  The inlet port 221 can be selectively placed in fluid
communication with the inner flow chanuel 235, More specifically, the inlet port 221 defines
an mlet lurnen 202 that can be placed in flusd communication with the inmer flow channel
235, In this manncr, the wlet port 221 extends from a portion of the housing 201 such that
the mner flow channel 235 can be placed in fluid communication with a volume substantially
outside the housimg 201, via the wnlet lomen 202, The iulet port 221 can be fluidically
coupled to & medical device {not shown} that defines a fluid flow pathway for withdrawing
and/or conveying bodily-fluid from a patient to the collection device 200, For exarmple, the
inlet port 221 can be fluidically coupled to a needle or other lumen-defining device {e.g.,
flexible sterile tubing) cither directly or indirectly via an adapter 204, Similarly stated, the
infet lumen 202 defined by the inlet port 221 is placed in fluid communication with a lumen
defined by a lumen-defining device, when the lumen-defining device is coupled to the inlet
port 221, Expanding further, when the lumen-defining device 1s disposed within a portion of
a body of the patient {within a vein or the spinal cavity of a patient, for cxample}, the inner
flow channel 235 of the housing 201 can be placed n fluid conmupnunication with the portion

of the body of the patient.

{1696} The inner flow channel 235 defined by the housing 201 is a central lumen that
extends along a length of the housing 201 and that can be placed in fluid communication with
the bodily-fhuid of the patient following venipuncture {other method employed to gain access
to bodily-tluid}) as deseribed herein. The inner flow channel 235 forms & fluid flow pathway
for trausferring bodily-fluid between the inlet port 221 and the first outlet port 230, the
second outlet port 231, and the third outlet port 232, More specifically, when the mner flow
channel 235 is placed in fluid communication with the patient {(c.g., via the medical device
coupled to the inlet port 221}, the first outlet port 230, the second outlet port 231, and the
third outlet port 232 can be sclectively placed in fluid communication with the inner flow
channel 235 to allow bodily-fluid to flow into at least one of the pre-sample reserveoir 270, the

first saraple reservoir 280, or the second sample reserveoir 290, In some embodiments, the

bodily-fluid is prevented from flowing to the second outlet port 231 and the third outlet port
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232 prior to a predetermined volume of bodily-fluid being collected in the pre-sample
reservoir 270, In some erabodivuents, the second outlet port 231 and the third outlet port 232
can be placed in fluid communication with the inner flow channel 235 simuitancousty. In
some embodiments, the second outlet port 231 and the third outlet port 232 can be placed in

fluid communication with the inner flow channel 233 sequentially.

(1697} The movable members 250, 254" are configured to be actuated (e.g., moved) by
the user from a first posttion and a second position relative to the housing 201 to direct fluid
flow into the first sample reservoir 280 and the second sample reservoir 290, The movable
members 250 and 2507 are substantially the same and therefore are described with reference
to a single movable mevaber 250, As shown in FIG, 5, the movable mewber 250 inchudes a
boss 251 that defines an mncr cavity 252, an inlet port 253, a first outlet port 254, and a
piercing member 2355 that defines a lumen 2536 fluidically coupled to the inner cavity 252,
The mlet port 253 and the outlet port 254 cxtend through the walls of the boss 251 that
defines the inner chamber 252 of the movable member 250, The movable member 250 1s
configured to be mounted on a support 257 of the housing 201 (see FIG. 4) such that the boss
251 is disposed within a bore 258 (sce FIG. 4) and at least a portion of the movable member
250 is received in an annular chamber 268, Optionally, a bias member 259 {e.g., a spring)
can be disposed in the annular chamber 260 to return the movable member 250 back to its
first position after being actuated by the user. In some embodiments, the movable ruember
250, the anmular chamber 260, the bore 258 or the boss 251 can include mechanical locking
features configured to hold the movable waember 250 in the secound position {e.g., a depressed

position) after being actuated by the user.

[1698] As described herein, in the first configuration, the movable member 230 is
disposed in a manner such that the movable member 250 is spaced apart from the fnner flow

channel 235, In such a configuration, no fluid flow path can be established between a part of
the body of a patient {¢.g., a vein, spinal cavity, cte.} and the sarople rescrvotrs 280 and/or
290, Said another way, when i the movable member 250 15 in s first configuration, the first
sample reservoir 280 and the second sample reserveoir 290 are fluidically isolated from the
inner flow chamnel 235 defined by the housing 201, The movable member 258 can be
actuated by the user to move the movable member 250 from the first configuration to the
second configuration and nto alignment with the inner flow channel 235, The force exerted

by the user can be sufficient to deform {(c.g., compress) the bias member 239, thereby

b
3]



allowing the piercing member 255 to be inserted into the sample reservoir 280 and/or 290. In the
second configuration, the inlet port 253 and the outlet port 254 are substantially aligned with the
mner flow channel 235 placing the mnner cavity 252 in fluid communication with the ner flow
channel 235. Thus, with the movable member 250 in the second configuration, a fluid flow pathway
is established between the inner flow channel 235, the inner cavity 252, the lumen 256 of the
piercing member 255, and the sample reservoir 280. Said another way, in such a configuration,
bodily-fluid can flow from the patient (e.g., a vein, spinal cavity, etc.), through the diversion
mechanism 220, and into the first sample reservoir 280 and/or the second sample reservoir 290 as

described in greater detail herein.

[1099] The pre-sample reservoir 270 can be any suitable reservoir for containing a bodily-fluid
such as, for example, single use disposable collection tubes, vacuum based collection tubes, and/or
the like. The pre-sample reservoir 270 is configured to be fluidically coupled to the first outlet port
230 of the collection device 200 (either directly or via an intervening structure such as sterile flexible
tubing) in any suitable manner. For example, in some embodiments, a portion of the pre-sample
reservoir 270 can form a friction fit within a portion of the first outlet port 230. In other
embodiments, the pre-sample reservoir 270 can be coupled to the first outlet port 230 via a threaded
coupling, an adhesive, a snap fit, a mechanical fastener and/or any other suitable coupling method.
In some embodiments, the pre-sample reservoir 270 can be monolithically formed with the housing
201. The pre-sample reservoir 270 can be configured to maintain negative pressure conditions
(vacuum conditions) inside (the pre-sample reservoir 270) that can allow drawing of bodily-fluid
from the inlet port 221 to the pre-sample reservoir 270 through outlet port 230 via vacuum suction.
The pre-sample reservoir 270 is configured to contain the first amount of the bodily-fluid, where the
first amount of bodily-fluid can be a predetermined or undetermined amount, such that the first
amount of bodily-fluid is fluidically isolated from a second and/or third amount of the bodily-fluid

that is subsequently withdrawn from the patient.

[1100] The sample reservoirs 280 and/or 290 can be any suitable reservoirs for containing a
bodily-fluid, including, for example, single use disposable collection tubes, vacuum based collection
tubes, a sample reservoir as described in the ‘420 patent. In some embodiments, sample reservoirs
280 and/or 290 can be substantially similar to or the same as known sample containers such as, for
example, a Vacutainer®, or the like. The sample reservoir 280 and 290 include a sample container
282

23
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and 292, respectively, and a vacuum scal 284 and 294, respectively. The vacuum seal 284 or
294 maiuntains negative pressure conditions {(vacoum conditions) instde the sample container
282 or 292, respectively, that can allow drawing of bodily-tluid from the inner flow channel
235 to the sample container 282 or 292, respectively via vacuum suction. The saraple
reservoirs 280 and/or 290 can be configured to be fluidically coupled to the second outlet port
231 and third outlet port 232, respectively, of the collection device 200 {either directly or via

an iotervening structure such as sterile flexible tubing) in any suitable manser. The sample
reservotrs 280 and/or 290 can be moved relative to the outlet ports 231 and/or 232 to place
the savaple reservours 280 and/or 290 in flind communication with the outlet ports 231 and/or
232. The sample reservetrs 280 and 290 can be configured to contain a sccond or third
amount of the bodily-fhuid.  The second or third amount of bodily-tluid can be a
predetermined or undetermined amount, such that the second or third amount of bodily-fluid
is fluidically isolated from the first amount of the bodily-fluid that 15 withdrawn from the
patient. In some configurations, the sample reservoirs 280 and/or 290 can be coupled to the
collection device 200 by being monolithically formed with the housing 201 in a manner
simailar to the pre-sample reservoir 270, thus, they are not described in detail herein. In some
instances, the saraple reservoirs 280 and/or 290 can be transparent such that the user can have

visual feedback to confirm bodily-flind flow into the sample reserveirs 280 and/or 290,

(1181} In some embodiments, the sarople reservoirs 280 and 290 and the diversion
mechanism 220 (and/or the portions of the collection device 200 other than the sample

reservoirs 280 and 290) are independently formed {e.g., not monolithically formed) and
coupled together during, for example, a manufacturing process. In some instances, the
sample reservoirs 283 and 290 can be coupled fo the diversion mechanism 220 m a
substantially sterile or hermustic enviroument {e.g., an environment filled with ethylene oxide
or the like). Thus, the interface between the sample rescrvotrs 280 and 290 and the diversion
mechanism 220 18 substantially sterilized prior to nse. Moreover, the collection device 200
can be shipped and/or stored in a pre-assombled manner such as to maintain the substantially
sterile interface between the sample reservoirs 280 and 290 and the diversion wechanism

224,

{1102} As shown in FIG. 6 and 7, the flow controller 240 includes a first member 241 and
a second member 245, The first mnember 241 8 configured to be disposed in a recess 266 of

the housing 201 {see e.g., FIG. 4}, and can be made of any number of materials that are
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biocompatible such as, for example, titanmam, graphite, pyrolytic carbon, polyester,
polycarbonate, polyvurethane, clastormeric material and/or the ke, To some embodiments, the
second member 245 serves as an actuator to move the first member 241 from a first
configuration to a sccond configuration. More specifically, when the first member 241 18
disposed 1u the recess 266, the second mewmber 245 can be moved between a first position and
a second position to move the flow controlier 240 between the first and second configuration.
In some embodiments, the housing 201 can selectively Hmit movement of the second member
245 from its first position to its sccond position. In some embodiments, the housing 201 can
be configured to prevent movement of the second meraber 245 once 1t has becn moved to the
sccond posttion.  Said another way, the housing 201 can include a locking mechanism that
prevents the second rmember 245 from being moved from the second posttion back to the first
position.  The second member 245 and/or the housing 201 can also include mechanical
detents and/or other indicators that provide visual or tactile feedback to ensure precise

positioning of the second member 245

{1143} The first member 241 can include multiple channels for directing fluid flow
following a venipuncture (and/or other method of accessing a paticnt’s bodily-fluid). For
example, as shown in FIGS. 6 and 7, the first member 241 includes a first flow channel 242
and a sccond flow channel 244, When the sccond member 2435 is in the first position {sce
e.g., FIGS, 8 and 9), the flow controlier 240 1s placed in the first configuration and the {irst
flow channel 242 establishes fluid communication between the inlet port 221 and the first
outlet port 230 while fhuidically isolating the inlet port 221 from the wmner flow channel 235,
When the second member 245 18 in the second position {see ez, FIGS. 18-13), the flow
controller 240 is placed 1 the second configuration and the second flow channel 244
establishes fluid communication between the inlet port 221 and the 1nner flow channel 233
while fluidically iselating the inlet port 221 from the fivst outlet port 230, Additional sccond
member 245 positions corresponding to additional first member 241 flow channels and/or
tlow controller 240 contigurations can be included to further direct/isolate fluid tiow between
the patient and the collection device 200, For cxample, the second meraber 245 can have a
third position corresponding to a third configuration of the flow controller 240 that
substantially prevents fluid flow between the patient and the collection device 200 altogether.
Said another way, in some embodiments, the dial can be moved to a third position after all
bodily-fluid samples are taken from the patient to substantially seal the samples wn the

collection device 200 from the external envivonment.

b
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(1184} In operation, the collection device 200 can be used to collect bodily-fluids {e.g.,
blood) from a paticnt with reduced countamination from dermally-residing microbes and/or
other undesirable external contamimants, For example, the inlet port 221 of the coliection
device 200 is fluidically coupled to a needle or other lumen-defining device {e.g., flexible
sterile tubing) via the adapter 204, Following venipuncture {or other bodily-fluid access
mcthod), the sccond meraber 245 is rotated until it reaches the first position as shown in FIG.
8 and 9. Alternatively, the second member 245 can be pre-set in the first position and the
collection device 200 can be otherwise sealed to preserve the vacuum in the pre_‘sampie
reservotr 270 and the sterility of the collection device 200, For exarople, the wilet port 2
and/or the adapter 204 can include a vaive that is opencd when the collection device 200 18

coupled to the needle or other lumen-~-defining device.

[118§] As deseribed above, when the second member 245 is in the fivst position, the flow
controller 240 1s placed in the first configuration and the first flow channel 242 of the first
member 241 establishes fluid communication between the inlet port 221 and the first outlet
port 230 while fluidically isolating the inlet port 221 from the inuner flow channel 235
Additionally, the first and sccond sample reservoirs 280 and 290 are fluidically isolated from
the inlet port 221 in the first configuration and a fhad flow path is defined between a portion
of the body of a patient {¢.g. a vein) and the pre-sample reservoir 270 as indicated by the
arrow AA 1n FEG. 9. As described above, fluid reservoirs used in the collection device 200
such as the pre-sample reservoir 270, and the sample reserveirs 280 and 290 can be
configured to define a negative pressure (1.0, a pressure less than the fluid pressure of the
portion of the body that the collection device 200 is being used to withdraw bodily-fluid
from) so that once fluid communication 1s established between a portion of the body of the
paticnt {¢.g., & vein) and the pre-sample reservoir 270, the negative pressure within the pre-
sammple reserveir 270 18 such that the pressure differcutial between the pre-sample reservoir
270 and the portion of the body of the patient draws the bodily-fluid inte the pre-sample
reservolr 270, In this first configuration, the flow controller 240 also tluidically isolates the
pre~sample rescrvoir 270 frorn the inner flow channel 2350 Thus, a fist amount
{predetermined or undetermined} of bodily-fluid can be received into the pre-sample

reservoilr 270 immediately after venipuncture (for example) and iselated from subsequent
samples. In this manner, the collection device 200 can be used to prevent the first amount of
bodily-fluid, which is most likely to contain bodily surface roicrobes and/or other undesirable

external contaminants, from contarinating subsequent amounts of the bodily-flaid samples
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that are collected and used for diagnostic or other testing that can be impacted by the

contaminants.

{1196] Following collection of the volume of bodily-fluid pre-sample in the pre-sample
reservoir 270, the second meruber 245 can be rotated until it reaches the second position as
shown in FIGS, 10 and 11, When the second member 245 is in the second postiion, the flow
controller 2490 is placed in the second configuration and the second flow channel 244 of the
first member 241 establishes fluid communication between the mlet port 221 and the mner
flow chanunel 235, while ﬂuifiicaiiy isoiating_ the first outlet port 230 (i.e., the pre-sample
reservolr 270} from the inlet port 2 Said another way, in the second cenfiguration, the
fow controiler 240 cstablishes & fhid flow path between a portion of the body of a paticnt
{c.g. a vein) and the inner flow channel 235 via the sccond flow channel 244 as indicated by

arrow BB g FIG, 11

11167} With the flow controller 246 in the sceond configuration, the movable meombers
250 and/or 2507 can be actuated (i.e., depressed) from the first position to the second position
by the user to cstablish fluid communication between a part of the body of a patient {e.g, a
vein} and the first sample reservoir 280 and/or the second sample reservoir 290, More
specifically, the movable member 250 18 moved from its first position to its sccond
counfiguration to pass the piercing raember 255 through the outlet port 231 in such a manner
that the piercing member 235 can puncture the vacuum scal 284 of the first sample reservoir
288 to be disposed inside the sample container 282, as indicated by the arrow CC wn FIG. 12,
While in the second position, the inlet port 253 and the outlet port 254 of the movabile
member 230 are substantially aligned with, and in fluid communication with, the inner flow
chammel 2335, which allows the bodily-fluid to flow from the inner flow channel 2335, into the
inner cavity 252 of the movable member 250, and out the lumen 256 of the piercing member
255 ito the first sample reservoir 280,  The pressure differential between the saruple
reservoir 280 (¢.g., vacuum or negative pressure) and the inner flow channel 235 draws the

bodily-thid mto the sample reservoir 280, Said another way, in the second configuration, the
movable member 250 establishes a fluid flow path between the inner flow channel 235 and
the first sample reservoir 280 as indicated by the arrow DD in FIG. 12, Quoce a desired
velume of bodily-fluid {c.g., the sccond amount) 1s coliected in the first sample reservoir 280,
the user can release the movable member 250 allowing the bias mewmber 259 to move the

button 250 back to its first position. With the movable member 250 back in its first position,

~-}

b
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the piercing member 255 is removed from the first sample reservoir 280 and the seal 284
{e.g., a self scaling septum) fluidically isolates the first saropie reservoir 280 from the inner

flow channel 233,

{1108] In a similar manner, while the flow controller 240 18 in the second configuration,
the movable mernber 2507 can be actuated {(depressed) from its first position to its second
position by the uvser, as indicated by the arow EE in FIG. 13, Io this masper, fluid
coramunication is established between a part of the body of a patient {e.g., a vein} and the
second sample reservoir 290 (via the outlet port 232) in a manner similar (o that of the
movabie member 250 and first sample reservoir 280 described above. Said another way, in
the second contfiguration, the wovable member 2507 establishes a fluid flow path between the
mner flow channel 235 and the second sample rescrvoir 290 as indicated by the arrow FF in
F1G. 13, Ogce a desired volurse of bodiy-fhuid {e.g., the third arsount) is collected m the
second sample reserveir 294, the user can release the movable member 2507 allowing the bias
member 2597 to move the button 2507 back to its first position. Although shown and
described as being a sequential process, the order of fill and/or sequencing is not necessarily
required (i.c., sarnple reservoir 280 does not necessartly have to be filled before sample
reservoir 290, etc.). Said another way, once the flow controlier 240 1s moved to the second
configuration, the first sample reservoir 280 and the second sample reservoir 290 {and any
additional sample reservoirs) can be filled in any ovder, at the sawe time {eg,
simultaneously), and/or at overlapping time intervals. For example, the user can begin to fill
the first savaple reservotr 280 and theu after the fivst sample reservoir 288 is partially filled,
the user can depress the movable member 2507 to being filling the second sample reservoir
290 while the fivst sample reservotr 280 s fimshed filling.  Additionally, adjustments iu the
volume of the bedily-fluid collected in the sample reservoirs 280 and/or 299 can be made
possible by actuating (inserting) the movable raembers 250 and/or 2507 repestedly.  As
described above, the second member 245 can have a third position corresponding to a third
contiguration of the Hlow controller 240 that can substantiaily prevent fluid flow between the
paticnt and the collection device 200 aliogether to substantially scal the samples in the

collection device 200 from the external environment.

(1189} Although not shown in FIGS. 2-13, the collection device 200 can include a flow

ractering device or the like that can be configured to meter a volume of bodily-fluid that s

i

transferred to the pre-sample reservoir 270, the first sample reservoir 280, and/or the second
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sample reservoir 290, For example, in some embodiments, the first member 241 of the flow
coutroller 240 can include 4 flow metening device that 1s n fluid communication with the fivst
flow channel 242 and the second flow channel 244, In other embodiments, a flow metering
device can be disposed within the inner cavity 252 of the roovable members 250 and/or 2507,
Thus, a volume of bodily-fluid sample tansforred to and disposed in the first sample
reservoir 280 and the second sample reservotr 290 can be metered and/or controlied such that
the volume of bodily-fhud sample disposed in cach sample reservoir 280 and 290 is a

predetermtned volume such as, for example, 10 mL, 20 mL, 30wk, ctc.

11114 Although the collection device 200 is shown and described as including a first
sample reservoir 280 and a sccond savaple reservoir 2990, in other embodiments, a coliection
device can inchude any number of pre-sample and/or sample reserveirs. For example, FIGS.
14 and 15 illustrate a collection device 300 according to an embodiment. As shown, certam

aspects of the collection device 300 can be substantially similar to corresponding aspects of
the collection device 200 described above with reference to FIGS. 2-13. Thus, similar

aspects are not described in further detail berein,

(1184 As shown in FIGE. 14 and 13, the collection device 300 includes a diversion
mechanism 320, & flow controller 349, a pre-sarnple reservoir 370, a first sample reservoir
380, a sccond saraple reservowr 3887, a third sample reservoir 390, and & fourth sample
reservoir 3907, The pre-sample reservoir 370 can be substantially similar to the pre-sample
reservotr 270 described in detail above. In some emboditoents, the sarnple reservoirs 380,
387, 390, and 390" can be substantially similar to the sample reservoirs 280 and 290
described in detail above. In some embodiments, the sample reservoirs 380, 3847, 390, and
390" can have substantially the same shape and size and can include, for example
substantially the sarac culture medivm. o other embodiments, the sample reservoirs 380,
384, 390, and 390 can have substantially the same shape and size and can include one of an
acrobic culture mediur or an anacrobic culture medium. For cxample in some embodiment,
the first sample reservoir 380 and the third sample reservoir 390 can include an acrobic
culture medium, while the second sample reserveir 3807 and the fourth sampie reservoir 39%°
can include an anacrobic culture medium. In other embodiments, the sample reservoirs 388,
3807, 390, and 390’ can cach mclude an acrobic or an anacrobic culture medium in any

arrangement or combination,
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{1112} The diversion mechanism 320 includes a housing 301 and a set of movable
members 330, 3507, 3507, and 354", The movable members 350, 3507, 3307, and 350 are,
for examnple, substantially similar to the movable member 250 described above with reference
to FIG. 5. Thus, the movable members 350, 3507, 3307, and 350" can be moved between a
first position and a second position relative to the housing 301 to be placed in fluid
communication with the sarople reservoirs 380, 3807, 390, and 390", respectively,  The
housing 301 inchudes and/or definss an inlet port 321, a first outlet port 330 configured to be
placed in fluid comrnunication with the pre-sample reserveir 370, a second outlet port 331
configured t0 be placed in flind communication with the fivst sample reservoir 380, a thud
outlet port 332 configured to be placed mn fluid communication with the second sample
reservoir 3807, a fourth outiet port 333 configured to be placed in fluid coromunication with
the third sample reservoir 3947, and a fifth outlet port 334 configured to be placed in fhud
conurunication with the fourth sample reservoir 3907, Morcover, the housing 301 defines an
inner flow channel 335 that can be selectively placed in fluid communication with the inlet
port 321 and the outlet ports 331, 332, 333, and 334 in & similar manner as described above

with reference to the inner How channel 235 of the housing 201.

[1113] The How controtler 340 is, for example, substantially similar to the flow coutroller
244 described above with reference to FIGS. 6-13. Thus, the flow controller 340 can be
rotated between a first coufiguration and a second configuration to selectively define 2
portion of a fluid flow path between the patient and the pre-sample reservoir 370 or the
sample reservoirs 3RG, 3807, 390, and 3907, o this manner, a user can manipulate the
collection device 300 in a similar manner as described above with reference to the coliection
device 200 in FIGS. 8-13. Thus, a first volume of bodily-fluid can be transforred to and
disposed in the pre-sample reservoir 370 and subsequent volumes of bodily-flnid can be

transferred to and disposcd in the saraple reservoirs 380, 3807, 390, and 390",

(1114} FIGS, 16-22 tllustrate a collection device 400 according to an crmbodiment. The
collection device 400 includes a diversion mechanism 420, a flow controller 448, and sample
rescrvolrrs 480, 4807, 490 and 490¢°. As further deseribed herein, the collection device 4006
can be moved between a first, a second, a third, a fourth, and a fifth configuration fo deliver a
flow of a bodily-fluid that is substantially free from microbes exterior the body, such as, for
example, dermally residing mucrobes and/or other undesivable external contaminants. The

collection device 400 can be any suitable shape, size, or configuration.  For example, while
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shown in FIGS. 16-22 with the sample reservoirs 480, 480°, 490 and 490° oriented vertically
with respect to the housing 401, the collection device 400 can have the saraple reservoirs 480,
4807, 490 and 490" oriented in any suitabie plane with respect to the housing 401, or

conically disposed with respect to the housing 401, and/so forth,

(1115} The sample reservoirs 480, 4807, 490 and 490° are substantially similar or the
same in form and function to the sample reservoirs 280 and/or 290 of the collection device
200 and thus, arc not described in detail herein. As discussed above, the sample reservoirs
480, 4897, 490 and 490 maintain negative pressure conditions (vacuum conditions) that can
allow drawing of bodily-fluid from a patient to the sample reservoirs 480, 4807, 490 and 49¢°
vig suction. In some crobodiments, sample reservoirs 480 and 4807 can be acrobic culture
bottles and sample reservoirs 490 and 4947 can be anacrobic culture hottles and the colicction
device 400 can be used to collect multiple acrobie and wuliiple anacrobic blood culture
samples from a single venipuncture.  As described in further detail herein, the sample
reservoirs 480, 4807, 490 and 4907 can cach be placed in fluid comumunication with at least a
portion of the diversion mechanism 420 {0 receive a volume of a bodily-fluid sample. The
volume of the bodily-fluid samples can be a predetermuned or undetermined amount.
Maoreover, once a desired volume of bodily-fluid is disposed in the sample reservoirs 489,
4807, 490, 490°, cach sample reservoir 480, 45807, 490, and 490" can be fluidically isolated

{from at least a portion of the diversion moechanism 420, as deseribed n further detail herein.

{1116} The diversion mechanism 420 includes & housing 401 and a distribution member
429. The housing 401 of the diversion mechanism 420 is physically and fluidically coupled
to the distribution roember 429, and provides and/or defines a set of fhuid flow pathways for
collecting bodily-fluids from the patient. The housing 401 defines a recess 466 and a set of
outlet apertures 403, The recess 466 1s configured to roceive g seal member 441 included in
the flow controlier 444, as described in further detail herein, The set of ouilet apertures 403
includes a first outlet aperture 403a, a sccond outlet aperture 403h, s third outlet aperture
403¢, a fourth outlet aperture 403d, and a fifth outlet aperture 403¢ that are each configured
to define a different fluid flow path in fluid communication with different portions of the
distribution member 429 More specifically, the distnibution member 429 defines and/or
forms at lcast a portion of a pre-sample reservoir 470 in fluid communication with the first
outlet aperture 4034, and a first flow channel 4352 in fluid communication with the second

putlet aperture 403b, second flow channel 435b in fluid communication with the third outlet
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aperture 403b, a third flow channel 435¢ in fluid communication with the fourth outlet
aperture 403d, and a fourth flow channel 435 in fluid communication with the fifth outlet

aperture 403¢.

(1117] Asg shown in FIGR. 17 and 1¥, the distribution member 429 defines a chamber or
volume that defines at least a portion of the pre-sample reservoir 470, The pre-sampic
reservotr 470 is configured to contain bodily-fluids such as, for example, blood, plasma,
urine, and/or the like. The first outlet aperture 4038 of the housing 401 can be substantially
aligned with an open portion of the pre-samiple reservoir 470 to allow the pre-sample
reservoir 470 to receive a flow of bodily-fluid from the patient. For example, the pre-sampic
reservotr 470 can reccive and contain a first aroount or volume of the bodily-fluid, where the
first amount of bodily-fluid can be a predetermined or undetermined amount. Morcover, the
arrangement of the diversion mechanism 420 can be such that the pre~-sample reservoir 470 s
maintained 1n fluidic 1solation from the flow channels 435g, 435b, 435¢, and 435d and/or
subsequent volumes of bodily-tluid withdrawn from the patient, as described in further detail
herein. While the pre-sample reservoirs 270 and 370 are described above as maintaining a
negative pressure, the pre-sample reservoir 470 does not maintain negative pressure
conditions {vacuum condifions), and hence other mechanisms such as, for example,

gravitational pull can be used to draw the bodily-fluid into the pre-sample reservoir 470,

{1118} The flow channels 4332-435d extend radially from a center of the distribution
member 429 and are arranged such that cach flow channel 435a, 433b, 435¢, and 4354 is
fluidically isolated from the pre-sample reservoir 470 and the other flow channels. In this
manner, the flow channels 433a, 4350, 435¢, and 435d can direct and/or otherwise define &
fluid flow path between a first end portion that is substantially aligned with the outlet
apertures 403b, 403¢, 4034, and 403¢, respectively, and a sccond end portion.  As shown in
FIGS. 17 and 18, the distribution member 429 defines a first outlet port 431 disposed at the
second end portion of the fivst flow channel 435a, a second outlet port 432 disposed at the
second end portion of the secound flow channel 4350, a third outlet port 433 disposed at the
second end portion of the third flow channel 435¢, and a fourth outlet port 434 disposed at the

second end 'poﬂ'ism of the fourth flow chanvel 433d. Moreover, the distribution member 429

raomber 455¢, and a fourth piercing member 4554 that are ph;vfsis:;a.i},j,i and ﬂuidicaliy ccupled

to the first outlet port 431, the second outlet port 432, the third outlet port 433, and the fourth

(]
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outlet port 434, respectively.  As such, the piercing members 455a-355d can be used to
puncture a vacuum seal of the sample reservoirs 480, 4807, 490 and 490 which can fnitiate 4
flow of bodily-fluid, as described in further detail hercin.  Although not shown in FIGS. 17
and 18, the sample reservoirs 480, 4807, 490 and 490° can be physically coupled to a portion
of the distribution member 429 {either directly or via an intervening structure such as sterile
flexible tubing) in any suitable manner that can allow the sample reservoirs 480, 480°, 400,
and 4907 {0 be placed in fluid communication with the outlet ports 431, 432, 433, and 434,

respectively

[1119] The flow controller 440 inciudes a dial 445 and a seal member 441, The scal
merber 441 is disposed 1w the recess 466 of the housing 401 {see e.g., FIG. 28). More
particularly, the flow controller 440 can be coupled to the housing 401 such that the scal
member 441 1s disposed between and in contact with a surface of the housing 401 defining
the recess 406 and a surface of the dial 445, Moreover, the seal member 441 can have a size
and a shape such that, when the flow controller 440 1s coupled to the housing 401, the scal
member 441 forms a substantially fluid tight seal with the surface of the dial 445 and the
surface of the housing 401 that defines the recess 466 (see c.g., FIG. 20), as described in
further detail herein. The seal member 441 can be made of any number of materials that are
bioccompatible such as, for cxample, silicone, polylactides, polyglyeslides, polylactide-co-
glycolides (PLGA), polyanhydrides, polvorthoesters, polyetheresters, polycaprolactones,
polvesteramides, poly(butyric acid), poly{valeric acid), polyurcthanes, nylons, pelyesters,
polycarbonates, pelvacrylates, polymers of ethylene-vinyl acetates and other acyl substituted
cellulose acetates, polystyrenes, polyvinyl chloride, polyvinyl fluoride, poly{vinyl imidazale),

chlorosulphonate polyolefing, polyethylene oxide, and/or blends and copolymers thereof,

(1130} As shown in FIG. 17, the scal member 441 detines a set of apertures 444 that can
direct & flow of bodily-fluid following & venipuncture (or other method of accessing bodily-
fluid). For example, the sot of aperturces 444 defined by the scal meraber 441 inchudes a fivst
aperture 444a, a sccond aperture 444b, a third aperture 444¢, a fourth aperture 444d, and a
fitth aperture 444c. The arrangement of the seal member 441 is such that when the seal
member 441 15 disposed i the recess 466, the fivst aperture 444a, the second aperture 444b,
the third aperture 444dc, the fourth aperture 444d, and the fifth aperture 444e are substantially

aligned with the fiest ontlet apertare 4032, the sccond outlet aperture 403b, the third outlet

(]
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aperture 403¢, the fourth outlet aperture 403d, and the fifth ouwtlet aperture 403¢ of the

housing 401, respectively.

{1121} The dial 445 of the flow controlicr 440 18 rotatably coupled to the housing 401 and
movabie between a first position, a second position, a third posttion, a fouwrth position, and a
fifth position relative to the housing 401, The dial 445 includes an inlet port 421 that defines
a humen 402, The inlet port 421 can be fluidically coupled to a medical device (not shown)
that defines a flmd flow pathway for withdrawing and/or conveying bodidy-fluid from ¢
patient to the collection device 400. For example, the inlet port 421 can be fluidically
coupled to a ncedie or other lnmen-defining device {e.g., flexible stertle tubing) either
directly or mdirectly via an adapter 404, Sialarly stated, the 1nlet lumen 402 defined by the
mlet port 421 is placed in fluid communication with a lumen defined by g lumen-defining
device, when the lumen-~defining device 18 coupled to the et port 421, In this manner, the
inlet port 421 can be configured to sclectively place the pre-sample reservoir 470, the first
sample reservoir 480, the sceond sample reservoir 4807, the third sample reservoir 490, and
the fourth sample reservoir 4907 in fuid communication with the patient, as described in

further detail heremn,

{11223 As described above, the dial 445 1s movable between the first, the second, the
third, the fourth, and the fifth positions. When the dial 445 is in the first postiion, the flow
controtler 440 is placed in a first configuration and the inlet port 421 can be substantially
aligned with the fivst aperture 4442 of the seal member 441 and the fivst outlet aperture 4032
of the housing 401. In this manner, first aperture 444z of the seal member 441 cstablishes
fluid communication between the mlet port 421 and the first outlet aperture 403a while
fluidically isolating the inlet port 421 from the outlet apertures 403b, 403c¢, 4034, and 403¢
which in turn, fluidically isolates the inlet port 421 from the flow channels 4353-335d. With
the first cutlet port 403a aligned with an open portion of the pre-sample reservoir 470, the
first aperture 444a and the first outlet aperture 4034 establish fluid comraunication between
the iniet port 421 and the pre-sample reservoir 470, When the dial 445 18 rotated {or
actuated) to the second position, the flow controller 448 is placed in a second configuration
and the second outlet aperture 4445 establishes fluid communication between the ict port
421 and the second outlet aperture 403b while fluidically isolating the inlet port 421 from the
outlet apertures 403a, 403¢, 403d, and 403e. With the sccond outlet aperture 403 aligned

~

with the first end portion of the first flow channel 433a, the second aperture 444b and the
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second outlet aperture 403b establish fluid communication between the inlet port 421 and the

fivst flow channel 4334,

(1123} The collection device 400 works in a similar manner when the dial 445 i rotated
to the third, fourth and fifth positions. Thus, when the jnlet tumen 402 s placed 1o fhud
conurunication with the paticnt {¢.g., via the medical device coupled to the inlet port 4213,
the first cutlet port 430, the second outlet port 431, the third outlet port 432, the fourth outlet
port 433, and the fifth outict port 434 can be selectively placed in fluid coramunication with
the inlet humen 492 o allow all the bodily-fluid to flow into at least one of the pre-sampie
rescrvoir 470, or ong or more of the sample reservoirs 480, 4807, 490 and 490°. In some
embodiments, additional dial 445 positions corresponding to additioual scal outlet apertures
and/or flow controller 440 configurations can be mcluded to further direct/isolate flnid flow
between the patient and the coliection device 400, For example, the dial 445 can have a sixth
position corresponding to a sixth configuration of the flow controlier 440 that substantially
prevents fluid flow between the patient and the collection device 400 altogether.  Said
another way, in some embodiments, the dial 445 can be moved to a sixth position after all
bodily-fluid samples are taken from the patient to substantially seal the samples in the

collection device 400 from the external environment.

(1124 In some embodiments, the bodily-flnd is prevented from flowing to the outlet
ports associated with the sample reservoirs {e.g., outlet ports 431-434) until after a
predeterroined volume of bodily-fluid is collected in the pre-sample reservoir 470, In some
embodiments, the outlet ports associated with the sample reservoirs {e.g., outlet ports 431-
434) can only be placed in flnid comrnunication with the inlet uroen 402 sequentially {e.g.,
outlet port 431 must be in fluid communication with the inlet lumen 402 before outlet port
432, and so on}.  In some cmbodiments, the outlet ports associated with subsequent saraple
reservetrs {e.g.. outlet ports 432-434} can only be placed in fluid communication with the
mlet luracn 402 after a confirmed volume of bodily-fluid has been coliccted. In some
embodiments, the outlet ports associated with the sample reservoirs {(¢.g., outlet ports 431~
434} can be placed in fluid communication with the inlet lumen 402 in any random manner
without any preference for order {e.g., outlet port 434 can be in fhud communication with the
infet lumen 402 before outlet port 431, outlet port 432 can be in fluid communication with the

wnlet lomen 402 before outlet port 433, and so on).

(8]
(9
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(1125} In some embodiments, the housing 401 can selectively limit movement of the dial

445 from s first position to s second, third, fourth, and fifth positions. In some
embodiments, the housing 401 can be configured o prevent movement of the dial 445 once it
has been moved to the fifth position. Said another way, the housing 401 can include a
locking mechanism that prevents the dial 445 from being moved from the fifth position back
to the first position, The dial 445 and/or the housing 401 can also include mechanical detents
and/or other indicators that provide visual or tactile feedback to ensure precise positioning of

the dial 445 with respect to the cutlet apertares 403a-403¢ of the housing 4061,

11126} In operation, the collection device 400 can be used to collect bodily-fhuds {(e.g.,
blood, plasma, urine, and/or the likey from a patient with reduced contamination,  For
example, the inlet port 421 of the collection device 400 can be fluidically coupled to a needie
or other lamen-~defining dovice {o.g., floxible sterile tubing). Following venipunchure {or
other method of accessing bodily-fhuid), the dial 445 15 actuated {or rotated) until it reaches

the first position, as shown in FIGS. 19 and 20, Alternatively, the dial 445 can be pre-set in
the first position and the collection device 400 can be otherwise sealed to preserve the
sterility of the collection device 400, For example, the inlet port 421 can include a valve that
is opened when the collection device 400 is coupled to the needle or other lumen-defining

device.

J1R2TY As described above, when the dial 443 is in the first position, the flow controller
444 is placed i the first configuration and the fivst aperture 444a of the seal merober 441
establishes fluid communication between the inlet port 421 and the first outlet port 43¢
{contained within the housing 401} while fluidically isolating the inlet port 421 from the four
flow channels 435a2-335d. Additionally, the sample reservoirs 480, 48(, 490 and 490" are
fluidically isolated from the inlet port 421 in the first configuration and a fluid flow path is
defined between a portion of the body of a patient {¢.g. a vein) and the pre-sample reservolr
470 as indicated by the arrow GG m FIG. 200 In this first configuration, the bodiy-fluid
flows {(¢.g., by gravitation force, vacuum, ¢ic.} from the portion of the body of the patient
through the inlet lumen 402 of the inlet port 421, the first aperture 444a of the seal member
441, the first outlet port 4340, and into the pre-sample reservoir 470, In the first configaration,
the flow controller 440 also fluidically isolates the pre-sample reservoir 476 from the flow
channcls 435a-335d. Thus, a first amount {predetermined or undetermined) of bodily-fluid

can be received into the pre-sample reservoir 470 immediately after venipuncture and isolated
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from subsequent samples. In this manner, the collection device 400 can be used to prevent
the first aroount of bodily-flnd, which is wost likely to contain bodily surface roicrobes
and/or other undesirable external contaminants, from contaminating subsequent amounts of
the bodily-fluid samples that are collected and used for diagnostic or other testing that can be

impacted by the contaminants,

{1128} Following collection of the bodily-flnid pre-sarapie in the pre-sample reservolr
470, the dial 445 can be actuated {or rotated) until it reaches the second posttion as shown in
FIGS. 21 and 22, When the dial 445 is in the second position, the flow controller 440 1is
placed in the second configuration and the second aperture 444b of the seal member 441
establishes fluid coramunication between the milet port 421 and the flow chanuel 4353, while
fluidically isolating the pre-sample rescrvoir 470 from the inlet port 421, Said another way, in
the second configuration, the How controller 440 establishes a fluid flow path between a
portion of the body of a patient {¢.g. a vein) and the flow channel 4354, as indicated by the
arrow HH in FIG. 22, With the flow controller 448 in the sccond configuration, the sample
reservoir 480 can be actuated by the user {e.g., pushed against the piercing member 455a)
from a first configuration to a second configuration to establish fluid commumnication between

a part of the body of a patient (e.g., a vein) and the {irst sample reservoir 480.

{1129] As described above, moving the sample reservoir 480 to the second configuration
results in the piercing member 4532 puncturing the vacuum seal of the sample reservoir 480
to be disposed iuside the sarapie reservoir 480, In this second configuration, the part of the
body of a patient {¢.g., a vein} is exposed to vacuum suction force from the sample reservoir
480 due to the negative pressure conditions {vacuumy therein.  The pressure differential
between the sample reservoir 480 {e.g., vacuum or negative pressure} and the part of the body
of the patient draws the bodily-fluid into the sample reservoir 480, The bodily-tluid tlows
from the part of the body of a patient through the inlet lumen 402 of the mnlet port 421, the
second aperture 444b of the scal meraber 441, the sceond outlet aperture 403b of the housing
401, and into the first flow channel 435a. The vacuum suction draws the flow of bodily-~thud
throngh the first fow channel 4352 into the sample reservoir 480 via the sccond outlet port
431 and the piercing member 455a. Said another way, 1o the second configuration, the flow
controller 440 cstablishes a fluid flow path between the inlet port 421 and the sample
reservoir 480, Once a desired volurae of bodily-fluid (e.g., the second amount) 1s collected in

the sample reservoir 480, the user can actuate {rotate) the flow controller 440 to the third

(]
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position and/or move the sample reservoir 480 back to its first configuration to isolate the
first sample reservoir 480 frorn the flow channel 4354, When the sample reservoir 480 1
back in the first configuration, the picrcing member 4552 is removed from the sample
reservolr 480 and the seal of the sample reservotr 480 (c.g., a self scaling septum) fluidically
isolates the first sample reservoir 480 from the flow channel 435a. Filling the other sample
reservoirs 15 done i g similar manner with the flow controller 440 being placed in the third,

fourth and fifth configurations respectively.

{1136 MNote that the order of fill and/or sequencing is not necessarily required {ie,
sample reservoir 480 does not necessarily have to be filled before sample reservoir 490, ete.).
Sawd apother way, the first sample reservowrr 480 and the sccond sample reservotr 490 {and
any additional sample reserveirs) can be filled in any order. For example, the user can begin
to fill the first sample reservoir 480 and then after the fust sample reservorr 480 1s parhially
filled, the user can fill the second sample reservoir 450, Additionally, adiustments in the
volume of the bodily-fluid collected i the sample reservoirs 480 and/or 498 can be made
possible by repeated filling of the sample reservoirs 480 and/or 490. However, in other
embodiments, the order of fill can be mechanically manipulated such that the second sample
reservoir cannot be accessed antil a specified aroount of bodily-fluid is confirmed to have
been placed into the first reservoir and so on. As described above, the dial 445 can have a
sixth position corresponding to a sixth configuration of the flow controller 440 that can
substantially prevent fluid flow between the patient and the collection device 400 aliopether

to substantially seal the samples tn the collection device 400 from the external environruent,

{1133} Although the collection device 400 is shown and described above as including
and/or otherwise coupling to a set of four sample reservoirs {¢.g., the first sample reservoir
484, the second sample reserveir 4807, the third reservoir 490, and the fourth reservoir 4947,
in other embodiments, a collection device can include and/or can be coupled o any suitable
number of sample reservotrs.  For cxample FIGS. 23-25 illustrate g collection device 500
according to an cmabodiuent.  As shown, certain aspects of the collection device 500 can be
substantially similar to corresponding aspects of the collection device 500 described above
with reference to FIGS. 16-22. Thus, similar aspects are not described 1o further detail

herein.

{1133} The collection device 500 includes a diversion mechanism 520, a flow controller

540, a first sample reservoir SR0, and a second sample reservoir 3940, The saraple reservous
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380 and 590 can be substantially similar to the sample reservoirs described in detail above.
In some embodiments, the sarople reservoirs 3830 and S90 can have substantially the same
shape and size and can include substantially the same culture medium.  In other
embodiments, the sample reservoirs 580 and 590 can have substantially the same shape and
size and can include one of an aerobic culture medium or an anaerobic culinre medivm. In
still other embodiments, the first sample reservoir S8) can have a first size that 1g

substantially larger than a size of the second sample reservoir 590,

11133] As shown in FIGS, 24 and 25, the diversion mechanism 520 includes a housing
501 and a distribution member 529, The housing 501 of the diversion mechanism 520 is
physically and fludically coupled to the distribution member 529, and provides and/or
defines a sct of fluid flow pathways for coliccting bedily-fluids from the patient.  As
described above with reference to the honsing 401, the housing 501 can defines a recess and a
first outlet aperture 503a, a second outlet aperture 503b, and a third outlet aperture 503¢. The
recess 18 configured to receive a seal member 541 included in the flow controller 540, as
described in detail above. The first outlet aperture 503a, the second outlet aperture 503b, and
the third outlet aperture 503¢ can be substantially similar in form and function as the first
putlet aperture 4034, the second outlet aperture 403b, and the third outlet aperture 403¢,
respectively, defined by the housing 491, Similarly, the distribution member 529 defines a
pre-sample reservoir S70, a first flow channel 3384, and a second flow channel 535 that are
substantially similar to the pre-sampic reservoir 470, the first flow channel 435a, and the
second flow chanuel 435b included 1o the diversion mewmber 429, As such, the pre-sample
reservoir 370 is in fluid communication with the first outlet aperture 303a, the first flow
channel 53354 is in fluid communication with the second outlet aperture 503b, and the second
flow channel 335b 1s in fluid communication with the third outlet aperture 503¢, as described
above with reference to the diversion mechanism 428, As shown i FIG, 25, the distribution
member 529 defines a first outlet port 531 1o fluid commmunication with the first flow channel
535a and a first picrcing meraber 55%5a, and a sccond outict port 532 in fluid communication
with the sccond flow channel 535b and a second piercing member 555b. As descnibed above,
the piercing members 555a and 555b can be used to puncture a vacuum seal of the sample
reservoirs 380 and 590 which can initiate 8 flow of bodily-fluid, as described in further detail

herein.
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(1134} The flow controbler 340 includes a dial 545 and a seal member 541, The seal
member 541 is disposed in the recess of the housing 301, as described above. In this manner,
when the flow contreiler 540 is coupled to the housing 501, the scal member 541 forms a
substantially fluid tight seal with a surface of the dial 545 and the surface of the housing 501
that defines the recess. As shown in FIGS. 24 and 25, the seal member 541 defines a first
aperture S44a, a second aperture 544b, and g third aperture 544¢ that are substantially aligned
with the first outlet aperture 503a, the second outlet aperture 303b, and the third outlet
aperture 503¢, respectively, as described 1 detail above with reference to the seal member

441.

[11358] The dial 545 of the flow controller 540 can be substantially similar o form and
function as the dial 445, while having a size that is suitable for coupling to the housing 501.
As such, the dial 545 can be rotatably coupled to the housing 301 and movable between &
first position, a second position, and a third position relative to the housing 561, The dial 545
includes an inlet port 521 that defines a lumen 502 and that can be fludically coupled to a
medical device (not shown} that defines a fluid flow pathway for withdrawing and/or
conveying bodily-fluid from a patient to the collection device 500, In this manner, the nlet
port 521 can be configured to selectively place the pre-sample reservoir 570, the first sample
rescrvoir 380, and the second sample reservoir 390, More particularly, when the dial 545 is
in the first posttion, the flow controller 340 1s placed w4 first configaration and the inlet port
321 is substantially aligned with the first aperture 544a of the seal member 541 and the first
outlet aperture 503a of the housing 501, In this manner, the first aperture 5444 of the seal
member 541 establishes fluid communication between the inlet port 321 and the first outlet
aperture 503a and hence, places the et port S21 in flind comumunication with the pre-
sample reservoir 570, as described in detail above with reference to the collection device 400,
Sumilarly, when the dial 545 18 rotated {or actuated) to the sccond position, the flow controller
540 15 placed in a second configuration and the second outlet aperture 544b establishes fluid
conurunication between the let port 521 and the second outlet aperture 503b and hence, the
first flow channel 535a; and when the dial 545 is rotated fo the third position, the flow
controller 540 1s placed in a third configuration and the third outlet aperture 544¢ establishes
fluid communication between the indet port 521 and the third outlet apertore 503¢ and hence,
the second flow channel 535a.  in this manner, the collection device 500 can be used to
transfer a first vohume of a bodily-fluid o the pre-sample 570 aund subsequently used to

transfer a second volume and a third volume of the bodily-fluid to the first saraple reservolr

40
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380 and the second sample reservoir 590, respectively, as described in detail above with

reference to the colection device 460,

{1136} FIGS, 26-33 llustrate a collection device 600 according to an ersbodiment, The
collection device 600 includes a diversion mechanism 620, a flow controller 640, and sample
reservolrs 680, 6807, 690 and 690", As further described herein, the collection device 600
can be moved between a first, a second, a third, a fourth, and a fifth configuration to deliver a
flow of a bodily-fluid that is substantially free frorn microbes exterior the body, such as, for
example, dermally residisg microbes and/or other undesivable external contamuinants. The
collection device 600 can be any suitabic shape, size, or configuration. For example, aspects
and/or portions of the coliection device 600 can be substantially similar in form and/or
function as corresponding aspects and/or portions of any of the collection devices 100, 200,
300, 400, and/or 500 described above. Thus, such swnular aspects and/or portions are not
described in further detail herein. By way of example, in some embodiments, the sample
reservoirs 680, 6807, 690, and 630 of the collection device 600 can be substantially similar
and/or the same in form and function as the sample reservoirs 480, 480, 490, and 490°,

respectively, included in the collection device 400 of FIGS. 16-22.

(1137} The diversion mechanism 620 mcludes a distribution member 629 and a set of
couphng members 637a, 637b, 637¢, and 637d (see e.g., FIG. 27). The distribution member
629 is in fluid communication with the coupling members 6372, 637b, 637¢, and 637d and is
configured to provide and/or define a set of fluid flow pathways for collecting bodily-fluids
from the patient. As shown in FIGS. 27 and 28, the distribution member 629 defines and/or
forms a first outlet port 630 in fluid cormunication with a pre-saraple reservoir 678, a second
outlet port 631 in fluid communication with the first coupling member 6374, a third outlet
port 632 m fluid communication with the second coupling portion 637b, a fourth outlet port
633 in fluid communication with the third coupling portion 637¢, and a fifth outlet port 634

in fhuid communication with the fourth coupling portion 6374,

{1135} As shown in FIG. 28, the distnibution member 629 defines a chamber or volume
that defines at least a portion of the pre-sample rescrvoir 670, The pre-sample reservoir 670
is configured to contain bodily-fluids such as, for example, blood, plasma, urine, and/or the
like. For example, the pre-sample reservoir 670 can receive and contain a first aroount or
volume of the bodily-fluid from the patient, where the first amount of bodily-fluid can be a

predetermuned or undetermined amount. Moreover, the arrangersent of the diversion
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mechanism 620 and the flow controller 640 can be such that the pre-sample reservoir 670 iy
roaintained in fluidic isolation frora the coupling portions 637s, 637b, 637¢, and 6374 and/or
subsequent volumes of bedily-fluid withdrawn fron the patient, as described in further detail
herein,  In this manner, the outlet ports 631, 632, 633, and 634 can direct and/or otherwise
define a fluid flow path between the flow controlier 640 and the coupling members 6373,
637b, 637¢, and 637d, respectively, as described in further detail hergin,  In gsome
embodiments, the arrangement of the fivst outlet port 630 and the pre-sample reservoir 670
can be substantially similar in form and function as the pre-sample reservoirs 470 and/or 570,

Thus, the pre-sample reservoir 670 15 not desenbed 1o further detail herein,

[1139] As shown in FIG. 29, the first coupling member 837a defines a flow channel 6382
that 1s fluidically coupled to a piercing member 655a.  As described above, the coupling

racmber 637a can be physically and fhadically coupled to the distribution member 629, For
¥ 3

example, the flow channel 638a can receive a portion of the second outlet port 631 of the
distribution member to physically and fluidically couple the coupling member 6372 thereto.
in some embodiments, a surface of the second outlet port 631 can form a substantially fluid
tight scal with an inner surface of the coupling portion 637a defining the flow channel 638z
{e.g., a friction it that can form a substantially hermetic seal). The plercing member 6554 of
the coupling portion 6372 can be substantially similar in form and function as the piercing
member 4554 inchuded fn the collection device 400 of FIGS, 16-22. Thus, the piercing
member 6535a 18 not described in further detail herein. The second coupling member 637h,
the third coupling roember 637¢, and the fourth coupling member 6374 are sivatlarly
arranged. As such, the second coupling member 637b, the third coupling member 837¢, and
the fourth coupling wember 637d cach mnclude a picrcing member 655b, 655¢, and 6554,
respectively, and each define a flow channel 638b, 63Ke, and 6384, respectively.  As
deseribed 1 further detadd hercin, the first coupling member 637a, the sccond coupling
member 637h, the third coupling member 637¢, and the fourth coupling mewber 637d can be
used to sclectively place the diversion mechanisra 620 in fluid communication with the frst
sample reservoir 680, the second sample reservoir 680, the third sample reservoir 690, and

the fourth sample reservoir 0907, respectively.

{1148} As shown in FIGS, 30 and 31, the flow controller 640 includes a dial 645 and 2
seal member 641, The dial 645 of the flow controller 640 is rotatably disposed within the

distribution member 629 (see e.g., FIGS. 32 and 33) and is movable between a first position,
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a second position, a third position, and a fourth position. The dial 645 includes an inlet port
621, a fivst outlet port 647, and a second outlet port 648 that are cach in fluid coramunication
with an inner volume 646 (see e.g., FIG. 30). The inner volume 646 is configured to receive
a portion of the seal member 641, as described in further detail herein, The inlet port 621 can
be fluidically coupled to a medical device {(not shown} that defines a fluid flow pathway for
withdrawing and/or conveying bodily-fluid from a paticnt to the collection device 600, For
example, the inlet port 621 can be fluidically coupled to a needle or other lumen-defining
device {e.g., flexible sterile tubing) either directly or indirectly via an adapter 604 (see ¢.g.,
FIGS. 26 and 27). The first outlet port 647 15 in floid comumunication with the pre-sarupic
reservetr 670, For example, the first outlet port 647 can be rotatably disposed in the first
outlet port 630 of the distribution meraber 629, The second outlet port 648 can be selectively
placed in fluid communication with the second outlet port 631, the third outlet port 632, the
fourth outlet port 633, and the fitth outlet port 634 when the dial 645 is in its first position,
second posttion, third position, and fourth position, respectively. In this mannper, the nner
volume 646 of the dial 645 can be selectively placed in flind communication with the pre-
sample reservoir 678, the first sample reservoir 680, the second sample reservoir 6807, the
third sample reservoir 690, and the fourth sample reservoir 6907, as described in further detail

herein.

(1141} At least a portion of the seal member 641 of the flow controller 640 is rotatably
disposed in the inner voiume 646 of the dial 645 and movable between a first position and a
second position. Moreover, the seal member 641 can have a size and a shape such that an
outer surface of the seal member 641 forms a substantially fluid tight seal with an inner
surface of the dial 645 that defines at east a portion of the inner volurae 646, As shown in
FIG. 31, the seal member 641 defines a first flow channel 642 and a second flow channel
644, When the scal member 641 18 m s first position within the inner velume 646, the fivst
flow channel 642 establishes fhuid commumication between the inlet port 621 and the first
outlet port 647 while fluidically 1solating the inlet port 621 from the second outlet port 648,
Similarly, when the seal member 641 is i s second position within the inner volume 646,
the second flow channel 644 establishes fhnd communication between the inlet port 621 and
the second outlet port 648 while flundically isolating the nlet port 621 from the fust outlet
port 647, The collection device 600 works in a similar manner when the dial 645 is rotated to
the second, third, and fourth posttions within the distribution mernber 629, Thus, when the

infet port 621 is placed in fluld communication with the patient {e.g., via the medical device

N
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coupled to the inlet port 621 and/or he adapter 604}, the first outlet port 630, the second outlet
port 631, the third outlet port 632, the fourth outiet port 633, aund the fifth outlet port 634 of
the distribution member 629 can be selectively placed in fluid communication with the inlet
port 621 to allow the bedily-fluid o flow into the pre-sample reservoir 670, the first sarapic
reservotr 080, the second sample reservoir 68, the third sample reserveoir 690, and the

fourth sarmplc reservoir 6947, respectively.

(1142} In operation, the collection device 600 can be used to collect bodily-fluids {e.g.,
blood, plasma, urine, and/or the like} from a patient with reduced coniamipation. For
example, the inlet port 621 of the collection device 600 can be fluidically coupled to a needie
or other humen~defining device {e.g., Hexible sterile tubing). Following vewipuncture {or
other mcthod of accessing bodily-fluid), the scal member 641 can be actuated {or rotated)
until 1 ifs fivst position, as shown w FIG. 32, Alternatively, the seal mewber 641 can be pre-
set in the first position and the collection device 600 can be otherwise sealed to preserve the
sterility of the collection device 600, When the scal member 641 1s in its first position, the
flow controller 640 establishes fluid communication between the inlet port 621 and the first
outlet port 630 of the distribution mersber 629 while fluidically isolating the inlet port 621
from the coupling members 6373, 637b, 637¢, and 6374, Thus, as indicated by the arrow H
in FIG. 32, bodily-fluid can be transferved from the patient, through the inlet port 621, the
first flow channel 642, the first outlet port 647 of the dial 648, and the first outlet port 630 of
the distribution member 629, and into the pre-sample reservoir 670 in a similar manner as

described above with reference 1o the collection device 400,

{1143} Followtng collection of the bodily-fluid pre-sample in the pre-sample reservoir

3

670, the scal member 641 can be actuated (e.g., rotated) from its first position to its second

position relative to the dial 6435, Similarly, the dial 645 can be actuated (ot rotated) until 1
reaches the second position relative to the distribution member 629, as shown in FIG. 33,
When the scal momber 641 and the dial 645 are in the sccond position, the flow controlier
640 18 placed in a sccond configuration and the second flow chaunel 644 of the seal member
641 establishes fluid commumication between the inlet port 621 and the flow channel 63%a of
the firat coupling mevober 637a, while fluidically isolating the pre-sample reservorr 670 from
the inlet port 621, With the flow controlier 640 in the second configuration, the sample
reservoir 680 can be actuated by the user {e.g., pushed agamnst the piercing member 655a)

from a first configuration to a second configuration to establish fluid communication between

44
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a part of the body of a patient {c.g., a vein} and the first sample reservoir 680. As described
n detail above, rooving the sample reservoir 688 to the second configuration results in the
piercing member 635a puncturing the vacuum seal of the sample reserveir 680 to be disposed
inside the sample reservoir 680, In this second configuration, the part ef the body of a patient
{e.g., a vein) is exposed o vacuum suction force from the sample reservoir 680 due to the
negative pressure conditions (vacuum) therein, Thus, bodily-fluid can be urged to flow from
the part of the body of a patient through the inlet port 621, the secound flow channel 644, the
second outlet port 631, and the flow channel 638a and picreing member 6554 of the first
conpling racmber 637a, and nto the first sample reservotr 680, as indicated by the arrow 3w

FIG. 33,

[1144] {Once a desired volume of bodily-fluid (c.g., the sccond amount) is collected in the
sample reservotr 680, the user can actuate {rotate) the flow controller 640 to the third position
and/or move the sample reservoir 688 back to its first configuration to isolate the first sample
rescrvotr 680 from the second flow channel 644, When the sample reservoir 680 is back in
the first configuration, the picrcing member 653a is removed from the sample reservoir 680
and the seal of the sample reservoir 680 (c.g., a self sealing septum) flundically isolates the

first sample reservoir 884 frorn the flow channel 6334, Filling the other saruple reservoirs is
done in a similar manner with the flow controller 640 being placed in the third, fourth and

fifth configurations respectively,

{1145} FIGS. 34-40 present a collection device 700 according to an embodiment. The
collection device 700 includes a diversion mechanism 720, a flow controller 740, and sample
reservoirs 780 and 790 {although there are holders present for four sample reservoirs, only
two sample reservoirs are included in the figures for purposes of clarity and additional sampie
reservoirs (e.g. a fifth, sixth and so on) may be inchided as part of the collection device 700).
As further described herein, the collection device 700 can be moved between a first, a second,
a third, a fourth, and a fifth configuration o dchliver a flow of & bodily-thud that 13
substantially free from microbes exterior to the body, such as, for example, dermally residing
microbes and/or other undesirable external contaminants. The collection device 700 can be
any suitable shape, size, or configuration. For example, aspects and/or portions of the
collection device 700 can be substantially similar in form and/or function as corresponding
aspects and/or portions of any of the collection devices 100, 200, 308, 400, 508, and/or 600

described above. Thus, such similar aspects and/or portions are not described in further detail
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herein. By way of example, in some embodiments, the sample reservoirs 780 and 790 of the
collection device 700 can be substantially similar and/or the same in form and function as the
sample reservoirs 480 and 490, respectively, included in the collection device 400 of FIGS.

16-22.

{1148} The diversion rocchanism 720 includes a housing 701, a distribution member 729,
and a base plate 771, As described above with reference to the collection device 400, the
housing 701 defines a fivst outlet aperture 703a, a second outlet aperture 703b, a third outlet
aperture 703¢, a fourth outlet aperture 703d, and a fifth outlet aperture 703¢ that are each
configured to be in fluid communication with a different portion of the distribution member
729, More specifically, the distribution racmber 729 defines and/or forms at lcast a portion
of a pre-sample reservoir 770 in flutd communication with the first outlet aperture 7934, and
a first floid chamber 735a m taid communication with the second outlet aperture 703b, a
second fluid chamber 735b in fluid communication with the third outlet aperture 703b, a third
fluid chamber 735¢ in fluid communication with the fourth outlet aperture 703d, and a fourth
fluid chamber 735d in fluid communication with the fifth outlet aperture 703¢. Furthermore,
the housing 701 defines a recess 766 that s configured to movably receive at least a portion

of the flow controller 748, as desceribed in further detail herein.

(1147} As shown in FIG. 36, the distribution member 729 defines a chamber or volome
that forms at least a portion of the pre-sample reservoir 770, The pre-sample reservoir 770 is
configured to contain bodily-fluids such as, for example, blood, plasma, urine, and/or the
like. The first outlet aperture 703a of the housing 701 can be substantially aligned with an
open portion of the pre-sample reservorr 770 to allow the pre-sample reservorr 770 to receive
a flow of bodily-fluid from the patient, as described in detail above. Expanding further, the
distribution member 729 includes a set of walls 736 that can, for example, divide an mner
volume of the distribution member 729 into portions and/or volumes that are fluidically
iselated from one another. For cxample, as shown in FIG. 36, the sct of walls 736 can divide
an inner volume of the distribution reember 729 into the pre-sample reservoir 770, the first
fhuid chambers 7353, the sccond fluid chamber 735b, the third fluid chamber 735¢, and the
fourth flutd chamber 735d. In some embodiments, the walls 736 can define and/or form the
pre-sample reserveir 770 and the fluid chambers 735a-735d equally. In other embodiments,
the pre~sample reservorr 770 can have define a volume that 1s different from a volume

defined by the fluid chambers 735a-735d.
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{1148} The distribution member 729 further includes a first piercing member 7533, 2
second piercing member 755b, 4 third piercing wember 753¢, and a fourth piercing member
755d that are in fluid communication with the first fluid chamber 733a, the second fluid
chamber 735b, the third fluid chamber 735¢, and the fourth fluid chamber 7354, respectively.

~
I
/

As such, the piercing members 755a-355d can be used to puncture a vacuum seal of the
sample reservoirs 780 and 790 (and corresponding sample reservoirs not shown in FIGS, 34-

49} which can initiate a flow of bodily-fhiid, as described in finther detail herein,

{1149} The flow contreller 740 of the collection device 700 includes a dial 745 and a seal
member 741, The seal member 741 1s disposed in the recess 766 of the housing 701 (sec e.g.,
FIGS. 38 and 40). More particularly, the flow controlier 740 can be coupled to the housing
741 such that the seal member 741 1s disposed between and in contact with a surface of the
housing 701 defining the recess 766 and a surface of the dial 745, The scal member 741 can
be configured to form a substantially fluid tight seal with the surface of the dial 745 and the
surface of the housing 701 that defines the recess 766, as described in detail above. As
shown in FE3. 35, the seal member 741 defines a first aperture 7443, a second aperture 744b,
a third aperture 744e, g fourth aperture 744d, and a fifih aperture 744e. The arrangement of
the seal member 741 s such that when the seal member 741 s disposed iu the recess 766, the
first aperture 744a, the second aperture 744b, the third aperture 744c, the fourth aperture
744d, and the fifth aperture 744e are substantially aligned with the first outlet aperture 7034,
the second outlet aperture 703b, the third outlet aperture 703¢, the fourth outlet aperture

7034d, and the fifth outlet aperture 703¢ of the housing 701, respectively.

R The dial 745 of the flow controlier 740 1s rotatably coupled to the housing 791 and
mavabie between a first position, a second position, & third position, a fourth position, and a
fifth position relative to the housing 701, The dial 745 includes an inlet port 721 that can be
flnidically coupled to a medical device (either directly or indirectly via an adapter 704} that
defines a fluid flow pathway for withdrawing and/or conveying bodily-fluid from a patient to
the collection device 700, in this manner, the inlet port 721 can be configured to selectively
place the pre-sample reservoir 770, the first sample reserveir 788, the second sampic
reservoir 7807, the third sample reservorr 790, and the fourth sample reservoir 7907 1n fluid
communication with the patient, as described in further detail herein. When the dial 745 is in
the first position, the flow controller 740 s placed in a first configuration and the wnlet port

721 can be substantially aligned with the first aperture 744a of the seal member 741 and the

.
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first gutlet aperture 7034 of the housing 701, In this manner, first aperture 744a of the seal
racmber 741 establishes fluid comarounication between the wlet port 721 and the first outlet
aperture 703a while fluidically isolating the inlet port 721 from the outlet apertures 703b,
703¢, 7034, and 703¢ which in turn, fluidically isolates the inlet port 721 fromn the fluid
chambers 7352-3354. When the dial 745 is rotated (or actuated) to the second position, the
flow controller 740 is placed in a second configuration and the second outlet aperture 744b
establishes fluid communication between the inlet port 721 and the second outlet aperture
703b while fluidically isolating the inlet port 721 from the pre-saraple reservoir 770 and the
floid charobers 735b-735d, The ceollection device 700 works 1 a sivatlar mauner when the
dial 7435 is rotated to the third, fourth and fifth positions. Thus, when the inlet port 721 18
placed in fluid communication with the patient {e.g., via the medical device coupled to the
inlet port 721}, the first outlet aperture 703a, the second outlet aperture 703b, the third outlet
aperture 703¢, the fourth cutlet aperture 703d, and the fifth outlet aperture 703¢ can be
selectively placed in fluid communication with the inlet port 721 to allow all the bodily-fluid
to flow mto at least one of the pre-sample reservoir 770, first sample reservoir 780, or the

second sample reservoir 790 {(or any other fluid reservoir coupled thereto).

[1153] In some embodiments, the housing 701 can selectively limit movement of the dial
745 from its first position to its second, third, fourth, and fifth positions. In some other
embaodiments, the housing 701 can be configured to prevent moverent of the dial once it has
been moved to the fifth position. Said another way, the housing 701 can include a locking
raechanism to that prevents the dial 745 from being moved from the fifth position back to the
first position. This feature can reduce the risk of contaminating the bodily-fluid collected in
the flow chambers 7358-735d and/or sample reservoirs 780 and 790 from the bodily-thud
contained in the pre-sample reservoir 770 (which has a high risk of containing surface bound
microbes and/or other undesirable external contanunants). This locking mechanism can also
protect health care practitioners from exposure to blood-borne pathogens tn patient samples
which can mchide HIV, Hepatitis €, ete. The dial 745 and/or the housing 701 can also
include wechanical detents and/or other indicators that provide visual or tactile feedback to
ensure precise positioning of the dial 745 with respect to the outlet port 703a and outlet

apertures 703a-703d wn the housing 701,
=

[1187] Simifar to the embodiments of the collection device 400 presented in FIGS. 16-22,

the collection device 700 includes a pre-sample reservoir 770 that is a chamber contained
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within the distribution member 729. The pre-sample reservoir 770 can contain bodily-fluids
such as, for exarple, blood, plasma, urine, and/or the like. The pre-sample reservoir 770 s
configured to be fluidically coupled to the first outlet port 703a of the collection device 700
(lecated in the housing 701}, During operation of the collection device 700, when the flow
controller 744 is iu the first position, bodily-fluid is drawn from a part of the body of a patient
{e.g., a vein) indo the pre-sample reservotr 770, the aperture for the pre-sample reservoir 744a
focated in the seal mewmber 741, and the first outlet port 7034, via the inlet port 721, The pre-
sample reservoir 770 1s configured to contain the first amount of the bodily-fluid withdrawn
from the patient, where the first amount of bodily-fhuid can be a pro-deterrmned or
undetermined amount, such that the first amount of bodiy-tluid is fluidically isolated from &
second and/or third and/or fourth and/or filfth amount of the bodily-fluid that 18 subsequently

withdrawn from the patient.

111531 In operation, the collection device 780 can be used to collect bodily-fluids {e.g.,
blood, plasma, urine, etc ) from a patient with reduced contamination. For example, the mlet
port 721 of the collection device 700 can be fhudically coupled to a needle or other lumen-
defining device {c.g., fleable sterile tubing). Following venipuncture, the dial 745 is rotated
until it reaches the first position, as shown in FIGS. 37 and 38, Alternatively, the dial 745
can be pre-set in the first position and the coliection device 700 can be otherwise sealed to
preserve the sterility of the collection device 700, as described above. With the dial 745 in
the first position, the flow controller 740 is placed in a first configuration and the first outlet
aperture 744a of the seal vaomber 741 establishes fluid communication between the iulet port
721 and the first outlet port 7032 (contained within the housing 701} while fluidically
isolating the inlet port 721 from the four sample flow channels 735a-735d. In this first
configuration, the bodily-fluid flows from the portion of the body of the patient through the
mlet port 721, the first outlet aperture 744a of the scal member 741, the first outict port 703a

of the housing 701, and into the pre-sample reservoir 770 defined by the distribution member
770, as indicated by the arrow KK in FIG, 38, Thus, a first amount {(pre-determined or
undetermined) of bodily-flud can be received into the pre-sample reservoir 770 romediately

after venipuncture and isolated from subsequent samples, as described in detail above.

{11584} Following collection of the bodily-fluid pre-sample in the pre-sample reservoir
770, the dial 745 can be actuated (or rotated) until it reaches the second position as shown in

FIGS. 39 and 40. When the dial 745 is in the second position, the flow controller 740 is

49



CA 02932536 2016-06-02

WO 2014/089186 PCT/US2013/073080

placed in a second configuration and the second outlet apertare 744a of the seal member 741
eatablishes fluid communication between the inlet port 721 and the first fluid chamber 7354
while fluidically isolating the pre-sample reserveir 770 from the inlet port 721, Once the first
fluid charaber 735a i filled with the bodily-fluid, the flow controlier 740 can be moved to 2
third position to isolate and seal the first fluid channel 7332 from an external environment.
Additionaily, the sample reservolr 780 can be actuated from the first configuration to the
second counfiguration to transfer the bodily-fluid from the first fluid chamber 735a to the
sample reservoir 780, For exarople, the sarapie reservoir 780 can be actuated {pushed against
the piercing mevaber 755a) from the first contfiguration to the sceond configuration by the
uscr, or automatically, to cstablish fluid communication botween a part of the body of &
patient {e.g., & vein) and the sample reservoir 780, As described above, moving the sample
rescrvoir 780 to the sccond configuration causes the piercing member 755a to puncture the
vacuum seal of the sample reservoir 780, and be disposed inside the sample reservoir 780 In
the second configuration, the part of the body of a patient {¢.g., 2 vein} is exposed to vacuum
suction from the sample reservoir 780 due to the negative pressure conditions {(vacuurn) that
in certain embodiments exist inside the sample reservoir 780, Thus, bedily-fluid flows from
the part of the body of the patient through the inlet port 721, the sceond outlet aperture 744b
of the seal mevober 741, the second outlet aperture 703b of the housing 701, the second flud
chamber 735b, and into the first sampic reservoir 78(, as indicated by the arrow LL in FIG.

44,

[1158] Onee a desired volume of bodily-fluid {e.g., the second amount) is collected in the
sample reservoir 780, the user can actuate {rotate) the flow controller 740 to the third position
and/or move the sample rescrvoir 780 back to its first configuration to 1solate the first saraple
reservetr 780 from the miet port 721, When the sample reservoir 7880 is back i the first
configuration, the picreing member 7553 is romaoved fror the sample reservolr 780 and the
scal of the sample reservoir 780 {e.g., a sclf sealing septuny) fluidically isolates the first
sample reservoir 780 from the sccond fluid chamber 735b and the external environment,
Filling the other sample reservoirs is done w an wdentical manner with the flow controlier 740

in the third, fourth and fifth configurations respectively.

(1156} in some embodiments, the collection device 700 can be constructed such that the
set of walls 736 separating the different flind charabers 735a-735d in the distribution member

729 are not present (see detailed cross-sectional view in FIG. 16). In such embodimeats, the
- k-
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distribution member 729 18 divided between a2 pre-sample reservoir 776 and 4 combined fluid
chamber 733 (1.¢. the fluid chambers are vot separated into four separate sections by the walls
736). In such cmbodiments, the user can fill all four sample reservoirs at one time by

actuating {rotating) the dial 745 to either the second, third, fourth or fifih positions.

(1187} Any of the cmbodiments described herein can be used with, for cxample, 2
metering device that can be used to meter {e.g., quantify) a flow of bodily-fluid inte a pre-
sarmple reservoir and/or a sample reservoir. In some instances, laboratory standard practices
do not ensure consistent compliance with accurate inoculation volumes of bodily-fluids {e.g.,
blood specimens) due to the fact that the fill volume is visually determined by the clinician
and/or phlebotonust and s thus subject to human error. The fact that the volume indicators
on the blood colicction bottle are difficult to rcad when being held and that often the
collection bottle 15 not held upright during the draw procedure can countribute fo maccuraie
volumes of a bodity-fluid sample received from a patient. Insufficient sample volumes {e.g.,
below the manufacturer’s recommendation) can decrease the sensitivity of culture tests,
leading to false-negative resuits.  Additionally, {ill volumes above manufacturer’s
recommendations can cause false-positivity ay is indicated in overview materials and
instructions for use for specific types of testing supplies and apparatuses {¢.g., blood culture
bottles designed for use with awtomated microbial detection systems produced by
manufacturers such as Becton Dickinson, Fravkiin Lakes, NI). Thus, flow metering and
volume display features can allow a lab technician and/or a health carc practitioner {e.g.
phicbotormst) to confitm the volume of bodily-flud that is collected into ecach individual
sample reservoir before placing the sample reservoirs in an incubator or into other laboratory
test cquipment depending on how the sample noeds to be processed. The lab technician
and/or phicbotomist can also record {¢.g., in a medical record, database, spreadsheet, etc.) the
precise volume information for a chinician to covaluate when resulis are roceived, thereby
helping reduce the possibility of wisinterpretation of false-ncgative and/or falsc-positive

resuits,

{1158} By way of example, FIGE. 41-45 illustrate a collection device XG0 that can
include one or more metering devices.  The collection device B00 includes a diversion
mechanism 820, a flow controller 840, a display 875, and a sample reservoir K80, As further
described herein, the collection device 800 can be moved between a first, a second, and &

i
i

third configuration to deliver a flow of 2 bodily-fluid that is substantially free from microbes
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exterior to the body, such as, for cxample, dermually residing microbes and/or other
undesirable external contaminants. The collection device 800 can be any suitable shape, size,
or configuration. For example, aspects and/or portions of the coliection device 600 can be
substantially similar in form and/or function as corresponding aspects and/or portions of any
of the collection devices 100, 208, 300, 400, 500, 600, and/or 700 described above. Thus,
such sirilar aspects and/or portions are not described in further detail herein. By way of
example, in some embodiments, the sample reservoir 880 of the collection device 800 can be
substantially similar and/or the same in form and function as the sample reservoir 480

meluded m the collection device 400 of FIGS. 16-22.

{1159} As shown m FIGS. 41-43, the diversion mechanism 820 includes an actuator
portion 822 (c.g., a first portion), a medial portion 823 (e.g., a sccond portion), and a coupling
portion 824 {e¢.g., a third portion). The actuator portion 822 of the diversion mechamsm 820
is substantially cylindrical including a set of annular walls that define an inner volame 806.
More specifically, the actuator portion 822 mmcludes a first end portion that is substantially
closed and a second end portion, opposite the first end portion, that is substantially open to
allow access to the mner volume 806, In this manner, the actuator portion 822 can movably
receive at least a portion of the flow controller 840, as deseribed 1o further detatl herein. The
actuator portion 822 further includes an inlet port 821 and an outlet port 831, The inlet port
821 can be fluidically coupled to a medical device {either divectly or indirectly via an adapter
804} that defines a fluid flow pathway for withdrawing and/or conveying bodily-fluid from a

patient to the collection device 00, as described 1o detail above.

{1160} The outlet port 831 of the actuator portion 822 cau selectively place a portion of
the inner velume 806 of the actnator portion 822 in fluid communication with an inner
volume 807 defined by the medial portion 823, As shown in FIG. 43, the medial portion 823
is disposed between the actuator portion 822 and the coupling portion 824, Although not
shown 1 FIGS. 41-45 the medial portion 823 can mnclude a mctering device that can be
configured to meter a volume of bodity-fluid that is transferred, for example, to the sample
rescrvoir 880, For example, in some embediments, the flow metering device can be
fuidically coupled to the outlet port 831 to meter a flow of bodily-fluid therethrough., As
shown in FIGS. 41 and 42, the medial portion 823 includes a display 875 that can provide, to
a user, a visual indicator and/or information that is associated with, for example, a volume of

bodily-thiid that has flowed through the outlet port 831, In other embodiments, the flow

(¥ 4
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metering device can be positioned at any other suitable position in or along the diversion

roechanism 820,

{11s1] The coupling portion 824 can be physically and fhuidically coupled to the voedial
portion 823. For example, in some embodiments, the coupling portion 824 can be partially
disposed in the inner voluome 807 of the medial portion 823 and at least temporarily coupled
thereto via a friction {it, a press fit, a snap fit, a threaded coupling, an adhesive, and/or the
itke. The coupling portion 824 is configured to receive a portion of the samiple reservoir §80
and includes a piercing member 855 that can be used to puncture a vacaum seal of the sample

reservoir 880 which can initiate a flow of bodily-fluid, as described in detail above.

11163} The flow controller 840 of the coliection device 800 is at least partially disposed
in the funer volume 806 defined by the actuator portion 822 and 18 muovable between a first
configuration, a second configuration, and a third configuration. As shown in FIGS. 42 and
43, the flow controller 840 includes a movable member 850 having a first scal member 861, a
second seal member 862, and a third seal member 863, and a bias member 859 {e.g., a spring
or the like}. The seal members 8§61, 862, and 263 are in contact with an inner surface of the
actuator portion 822 that defines the inner volume 8006, As such the seal members 861, 862,
and 863 can cach form a substantially fluid tight seal with the inner surface that can, for
example, divide the inner volurae 806 of the actuator portion 822 into fluidically isolated

portions, as described in further detail herein.

11163} The movable member 830 is movable within the inner volume 806 between a first
position, a second position, and a third position. The arrangement of the movable member
830 can be such that as the movable mentber X50 is moved between its first, second, and third
positions, the seal members R61, 862, and 863 are selectively moved within the wnner volame
866, More specifically, the first seal member 861 can be moved concurrently with the
movable member 850 as the movable member 858 1s moved between its fivst position, second
position, and third position. The second seal member 862 and the third seal member 863 can
be fixedly coupled to cach other {c.g., disposed at a fixed distance frorn cach other} and
slhidably disposed about a portion of the movable meraber 850 which cau allow the movable
member 850 to move from its first position (see e.g., FIG. 43} to its second position (see ¢.g.,
FIG. 44y, while the second scal mevaber 862 and the third scal member R63 remann n a
substantially fixed position relative to the actuator portion 822, For example, the second scal

4 o

raomber BG2 and the third scal member 863 can rernain in a substantially fixed position as the
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movabie member 850 iy moved between its first position and the second position such that
the indet port 821 18 disposed on a first side of the second seal merber 862, while the outlet
port 831 is disposed on a second side, opposite the first side, of the second seal member 862.
Thus, when the movable member 850 18 1n its first position (FIG. 43) and 15 second position
{F1G. 44}, the inlet port 821 is in fnid communication with a portion of the inner volume R0
defined between a first seal member 861 and the second scal meraber 862 and the outlet port
is in fluid communication with the a portion of the inner volume 806 defined between the

second seal member 862 and the third seal member 883, as described in further detail herein,

11164} The arrangement of the flow controlier 840 can be such that the first seal member
861 1s moved relative to the sccond seal meraber 862 and the third scal wmember 863 when the
movable member 850 1s moved from its first position o its sccond position. The movement
of the first seal member 861 relative to the second seal member 862 can be such that a space
defined therebetween is increased, which can form and/or otherwise define a pre-sample
rescrvotr 870, Moreover, with the scal members 861 and 862 forming substantially fluid
tight seals with the inner surface of the actuator portion 822, the pre~-sample reservoir 870
defined between the first seal member 861 and the second seal member 862 is fluidically
isolated from other portions of the inner volume R06. Thus, the inlet port 821 can be in fluid
conumunication with the pre-sample reservoir 870 when the movable member 850 is moved
from its first position to its second position. When the movable member 850 is moved from
its second position {see ¢.g., FiG. 44) to its third position {sec ¢.g., FIG. 45}, a portion of the
rmovabic member 850 can contact the third seal waomber 8§63 © wove the first seal member
861, the second seal member 862, and the third seal member 63 substantially concurrently
within the inner volume 806. As such, the second seal member %62 can be moved relative {0
the iulet port 821 such that both the mlet port 821 and the outlet port 831 are in fluid
coramunication with the portion of the inner volume 806 defined between the sccond scal

raember 862 and the third seal member 863, as described in further detail herein.

{1165] In operation, the collection device 800 can be used to collect bodily-fhnds {e.g.,
blood, plasma, urine, etc.) from a patient with reduced contamination. For example, the inlet
port 821 of the collection device 800 can be fluidically coupled to a needle or other tumen-
defining device (e.g., flexibie sterile tubing). With the inlet port 821 coupled to the lumen-
defining device, the flow controller 840 can be moved from its first configuration fo its

second configuration. In this manner, a user can exert a force to move the movable member
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850 from its first position to its second position, as indicated by the arrow MM in FIG. 44,
As described above, the first seal member 861 is moved concurrently with the movable
member 850 such that a space defined between the first seal member 861 and the second seal
member 862 is increased, thereby forming and/or defining the pre-sample reservoir 870,
With the first seal member 861 and the second seal member 862 forming a substantially fluid
tight seal with the inner surface of the actuator portion 822 that defines the inner volurne 806,
the increase in volume between the first seal member 861 and the second seal member 862
produces a negative pressure in the pre-samaple reservoir 870, Thus, once thud
comununication is cstablished between a portion of the body of the patient {e.g., a vein) and
the pre-sample reservetr 870 {c.g., via the mlet port 821 in FIG. 44), the negative pressure
differential between the pre-sample reservorr 870 and the portion of the body of the patient
draws the bodily-fluid through the inlet port 821 and into the pre-sample reservoir 870, as
indicated by the arrow NN in FIG. 44, In this first configuration, the flow controller 840 also
fluidically isolates the pre-sample reservoir 870 from the outlet port 831, Therefore, a first
amount {predetermined or undetermined) of bodily-fluid can be received into the pre-sample
reservoir 870 immediately after venipuncture {(for example) and isolated from subsequent
samples. In this manner, the collection device 800 can be used to prevent the first amount of
bodily-fluid, which is most likely to contain bodily surface microbes and/or other undesirabie
external contaminants, from contaminating subsequent amounts of the bedily-fiuid sampies
that are collected and used for diagnostic or other testing that can be impacted by the
contaminants. In some embodiments, the metering device can meter the volume of bodily-
floid disposed in the pre-sample reservoir 870 and present a vahue associated with the volume

on the display 873,

{1166} Following collection of the volume of bodily-thud pre-sample in the pre-sample
reservoir 870, the movable member 850 can be moved from s second position to its third
position to place the flow controller in its third configuration, as indicated by the arrow Q0O in
FIG. 45, As described above, when the movable member 850 is moved from s second
position to its third position, the portion of the movable member 850 18 placed in contact with
the third seal member 863, Thus, the movable member 850 moves the {irst seal member 861,
the second seal member 862, and the third scal merber 863 substantially concurrently within
the inner volume 806, As such, the second seal member 862 can be moved relative to the
mlet port 821 such that both the inlet port 821 and the outlet port 831 are in flud

communication with the portion of the inner volume 806 defined between the second seal
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member 862 and the third seal member 863, Morcover, with the volume of bodily-fluid
flurdically isolated in the pre-samaple reservoir 870, movement of the second seal member 862
and the third seal member 863 in the direction of the first seal member 861 is Hmited (i.c., the
bodily-tluid is a substantially incompressible fluid). In this manner, the pre-sample volurae
of bodity-fluid is sequestered in the pre-saraple reservoitr 870 and the space defined between
the second scal member 862 and the third scal member 863 defines a fluid flow path between
the inlet port 821 and the outlet port 831, In addition, the arvangement of the flow controller
8490 1s such that when tn its third configuration, the first scal member 861 is placed in contact
with the bias racmber 839 and at lcast a portion of a foree exoried by a user on the wmovable
member 850 1s operable in deforming, compressing, bending, and/or otherwise reconfiguring
the bias meraber 859, Thus, the bias member R59 can excrt a reaction force on the first scal
member 861 that resists the movement of the flow controller 840 from its second

configuration to its third configuration, as described in further detail herein.

e

[1167] The sample reservoir 880 can be positioned relative to the collection device 800
such that the piercing member 855 punciures the vacuum seal of the sample reservoir 880 o
be disposed immside the sample reservoir, as described in detall above.  The pressure
differential between the sample reservoir 880 {(e.g., vacuum or negative pressure) and the
portion of the body draws the bodily-fluid into the sample reservoir 880, Said another way,
in the second configuration, the flow coniroller 840 and the diversion mechanmsw 820
establish a fluid flow path such that bodily-fluid can drawn from the patient, through the inlet
port 821, the portion of the wner volume K06 defined between the second scal member 862
and the third scal member 863, and the outlet port 831 of the actuator portion 822, through
the racdial portion 823 and the piercing member 855 of the coupling portion §24 and into the
sample reservoir 880 as indicated by the arrow PP in FIG. 45, As described above, the
metering device (not shown) can meter the velume of bodily-fluid transferred through, for
example, the outlet port 831 and can present a value associated with the volume of the

bodily-fluid on the display 875,

11168} Onee a desired vohume of bedily-fluid (c.g., the sccond amount] is collected in the
sample reservotr 8RO, the user can remove and/or decrease the force exerted on the wovable
member 850, thereby allowing the bias momber 859 to move the first scal member 861 and
the movable member 850 from their third positions towards their second positions.

Moreover, with the bodily-fluid disposed in the pre-sample reservoir 870 being substantially
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incompressible, the movement of the first seal member 61 transfers a force through the
vohume of bodily-flutd to move the second scal member 862 and the third seal member 8§63
from their third positions towards their second positions.  In some embodiments, the biag
member 859 can exert a force on the first seal member 861 that can be operable in moving
the second seal member 862 to a2 fourth position relative to the actuator portion 822 that cayn,
for example, substantially obstruct the inlet port 821, Thus, the inlet port 821 can be
fhiidically isolated from the inner volume 806 of the actuator portion 822, Furthermore, the
piercing member 855 can be removed from the sample reservoir 880 and a seal {c.g., a self
sealing septumy) can fluidically iselate the bodily-fhad sample frorn a volume outside of the
sample reservoir 8KG. Filling subscquent sample reservoirs can be similarty performed by
disposing the piercing wember 855 juto a sample reservoir and woving the flow controller
844 to the third configuration to allow a flow of bodily-flwid from the patient to the sample

FOSCTVOLT.

[1169] FIGS. 46-53 illustrate s collection device 900 according to an embodiment. The
collection device 908 includes a diversion mechanism 920, a flow controller 940, and sample
reservoirs 980, 9807, 990 and 9907, As further described herein, the collection device 900
can be moved between a first, a second, a third, a fourth, aud a fifth configuration to deliver a
flow of a bodily-fluid that is substantiaily free from microbes exterior the body, such as, for
exaraple, dermally residing vmerobes and/or other undesirable exterval contaminants. The
collection device 900 can be any suitable shape, size, or configuration. For example, aspeocts
and/or portions of the collection device 900 can be substaptially simlar 1o form and/or
function as corresponding aspects and/or portions of any of the collection devices 100, 200,
300, 400, 500, 600, 700, and/or 800 described above. Thus, such similar aspects and/or
portions are not described in further detail herein. By way of example, in some
embodiments, the sample rescrvoirs 980, 9807, 990, and 990 of the collection device 900 can
be substantially similar and/or the same in form and function as the sample reservoirs 689,

6807, 690, and 6907, respectively, incladed in the collection device 6080 of FIGS. 26-33,

11176} The diversion raechanism 920 includes a housing 901, a distribution member 929,
and movable members 350a, 950b, 950¢, and 9504, The housing 901 1s physically and
fluidically coupled to the distribution member 929, and provides and/or defines a set of fhud
flow pathways for coliecting bodily-fluids from the patient. The housing 901 includes a set

of displays 975" (c.g., hguid crystal displays (LCDs} or the like) that can be included in

o0
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and/or otherwise coupled (e.g., electrically and/or mechanically) to a flow metering device, as
described in further detadl herein. The housing 901 defines a recess 966, ountlet apertures
993a, 903b, 303c, 303d, 903¢, and movable member openings 950a, 9350b, 950¢, 930d (also
referred to herein as “openings”). The recess 966 is configured to recetve a seal meomber 941
included in the flow controlier 940, as described i further detail herein. The first outlet
aperture 903a, the second outlet aperture 903b, the third outlet aperture 903c, the fourth outlet
aperture 9034, and the fifth outlet aperture 903¢ are each configured to define a different fluid
flow path 1 fluid communication with different portions of the distribution mermber 929,
More specifically, the distiibution wember 929 defiues and/or forras at least a portion of a
pre-sample reservoir 970 in fluid communication with the first outlet aperture $03a, and &
first flow channel 9352 in fluid coromunication with the sccond outlet aperture 903b, second
flow channel 935% in flud communication with the third outlet aperture %03b, 2 third flow
charmel 935¢ in fluid communication with the fourth outlet aperture 9034, and a fourth flow

channel 935 in fluid communication with the fifth outlet aperture 903¢.

(1174 As shown in FIGS. 47 and 48, the distribution member 929 defines a chamber or
volume that defines at least a portion of the pre-sample reservoir 970, The pre-sample
reservoir 970 is configured to contain bodily-fluids such as, for example, blood, plasma,
urine, and/or the like. The first cutlet aperture 903a of the housing 301 can be substantially
aligned with an open portion of the pre-sample reservoir 970 to allow the pre-saruple
reservoir 970 to receive a flow of boedily-fluid from the patient, as described in detail above
with reference to the pre-sample reservoir 470 in FIGS, 16-22. The flow channels 935a-9354
extend radially from a center of the distribution member 929 and are arranged such that cach
flow channel 935a, 935b, 935¢, and 935d i fluidically isolated from the pre-sampic reservoir
970 and the other flow channels. In this manner, the flow channels 9333, 935h, 935¢, and
935d can direct and/or otherwise define a fluid flow path between a fivst end portion that
defines an opening substantially aligned with the outlet apertures 303b, 903¢, 9034, and 903e¢,
respectively, and a second end portion that defines an opening or port contfigured to recetve
the movable ywwembers 950a, 350b, 930c¢, and 950d, respectively.  Although the distnbution
member 929 is shown in FIGS. 47 and 4% as including flow channels 935a-935d that are
substantially closed, in other embodiments, the flow channels 935a-935d can be substantially
open as shown and described above with reference to the distribution member 429 of FIGS.
17 and 18, As such, the distribution mermber 929 of the collection device 900 can function in

a substantially similar manner as the distribution member 429 of the coliection device 400.
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(1172} The movable members 950a, 950b, 950¢, and 950d are movably disposed in the
openings 903a, 905b, 905¢, and 9034, respectively, of the housing 901 and the correspounding
openings defined by the second end portion of the distribution member 929, Although not
shown in FIGS. 46-53, in some embodiments, the movable members $504, 9500, 950¢, and
950d can be operably coupled to a bias member or the Hke, as described in detail above with
reference to the movable members 250 and 2587 of the collection device 200, In this manner,
the movable members 958a, 950b, 950c¢, and 950d can be actuated {e.g., moved) by the user
from a first position and a scoond position relative to the housing 901 and distribution
member 929 to divect fluid flow toto the first sample rescrveir 980, the sccound flind reservorr
98(, the third fluid reservoir 990, and the fourth sample rescrvoir 994, respectively. The
movable mombers 950a, 950b, 950, and 950d arc substantially the same and therefore are
described with reference fo a single movable member 950 in FIG. 49. Moreover, portions of
the movable member 950 can be substantially similar to the movable members 250 and 350
described above. Thus, portions of the movable member 950 are not described in further
detail herein.  The movable member 950 defines an inwer cavity 952 that 1s 1o fluid

~

commuuication with au inlet port 953 and a piercing member 933, The piercing mermber is
substantially similar to those described in detail above. The inlet port 933 extends through a
set of walls that defines the funer chamber 932 to selectively place the inner volume 952 of
the movable member 93¢ in fluid conynunication with the corresponding flow channel 93343,

Q35h, 935¢, or 9334,

[1173] As shown in FIG. 49, the movable member 950 includes a flow control
mechanism 967 rotatably disposed in the inner volume 952 and in substantially direct fluid
conurunication with the inlet port 953, The flow metering mechanism 967 can be, for
example, a wheel or the like that can iuclude a set of spokes or fins. In this manuer, bodily-
fluid can onter the et port 953 of the movable maember 950 and flow past the flow metering
device 967, which o turn, can result in a rotation of the flow metering device 967 relative to
the movable member 950, Thus, characteristics of the rotation of the flow metering device
967 can be operable in determining a volume of bodily-fluid transferred to the inner volume
352 of the movable member 950, a velumetric flow rate, and/or the like. Although not shown
i FIGS. 46-53, the flow control mechanism 967 of the movable member 950 s operably
coupled to the display 9757 of the housing 901, Thus, as bodily-fluid is transferred, for
example, to the sarople reservoirs 980, 9807, 990, and/or 990°, volumetric information

associated with the flow of bodily-fluid can be presented on the displays 9757, In this
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manner, a user can manipulate the collection device 900 o collect a bodily-fluid sample from
a paticot and can visuahize at least one of the displays 9737 to determine a precise volume of

the bodily-fluid sample transterred to, for example, the sample reservoir 980,

{1174} The flow controller 940 of the collection device 900 includes a dial 945 and a seal
member 941, The seal member 941 15 disposed in the recess 966 of the housing 901, More
particudarty, the flow controller 340 can be coupled to the housing 901 such that the seal
member 941 is disposed between and in contact with a surface of the housing 901 defining
the recess 966 and a surface of the dial 945, The seal member 941 can be configured to form
a substantially fhuid tight seal with the surface of the dial 945 and the surface of the housing
9G1 that defines the rocess 966, as deseribed i detail above. As shown in FIG. 47, the seal
membcer 941 defincs a first aperture P44a, a sccond aporture 944b, a third aporture 944¢, a
fourth aperture 9444, and a fifth aperture 944e. The arrangement of the scal mewmber 941 1
such that when the scal member 941 is disposed in the recess 966, the first aperture 944a, the
second aperture 944b, the third aperture 94dc, the fourth aperture 944d, and the fifth aperture
944¢ are substantially aligned with the first outlet aperture 903a, the second outlet aperture
903D, the third outlet aperture 903¢, the fourth outlet aperture 903d, and the fifth outlet

aperture 903¢ of the housing 901, respectively.

{1178] The dial 9435 of the flow controlicr 340 1s rotatably coupled to the housing 901 and
movable between a first position, a second position, a third position, a fourth position, and a
fifth posttion relative to the bousing 901, The dial 945 includes an inlet port 921 that can be
fluidically coupled to a medical device {either directly or indirectly via an adapter 904) that
defives a fluid flow pathway for withdrawing and/or conveying bodily-fluid from a patient to
the collection device 900. In this manner, the inlet port 921 can be configured to selectively
place the pre-sample reservoir 970, the first sample reservoir 980, the second saropie
reservoir 9807, the third sample reservoir 990, and the fourth sample reservoir 9907 in fluid
coramunication with the paticnt, as described in further detaidl herein. The dial 945 can be
configured to rotate through the first position, the second position, the third position, the
tourth position, and the fifth position in a substantially similar manner as described above
with reference to the dial 445 of the collection device 400 and 18 therefore, not described in

further detail herein.

{1176} As shown, the dial 945 can further include a display 975 that can be configured to

sresent volumetric information associated with a flow of bodily-fluid. For example, although
F Y i
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not shown in FIGS. 46-53, the dial can include a flow metering device or the like such as the
flow metering device 967 included in the movable member 938, In this roanner, the flow
metering device can meter a flow of bodily-fluid through, for example, the inlet port 921 and
can be operably coupled to the display 975 such that volumetric information associated with
the flow of bodily-fluid through the inlet port 921 is presented on the display 975 of the dial

45,

(11773 In operation, the collection device 909 can be used to collect bodily-fluids {e.g.,
blood, plasma, urine, and/or the like} from a patient with reduced coniamipation. For
example, the inlet port 921 of the collection device 900 can be fluidically coupled to a needie
or other humen~defining device {e.g., Hexible sterile tubing). Following vewipuncture {or
other method of accessing bodily-fluid), the dial 945 is actuated {(or rotated) until it reaches
the first position, as shown m FIGS. 50 and S1. Alternatively, the dial 945 can be pre-set i
the first position and the collection device 900 can be otherwise sealed to preserve the

sterility of the collection device 300.

[1178] As described above, when the dial 945 15 in the first position, the flow controller
344 is placed in the first configuration and the first aperture 944a of the seal member 941
establishes fluid communication between the inlet port 921 and the first outiet port 930
{contained within the housing 901) while fuidically isolating the inlet port 921 from the four
flow channels 935a-335d. Additionally, the sample reservoirs 980, 98(°, 9390 and 990 are
floidically isolated from the inlet port 921 in the fivst configuration and a fhuid flow path is
defined between a portion of the body of a patient {e.g. a vein} and the pre-sample reservoir
970 as indicated by the arrow QQ 1w FIG. 51, In this fivst configuration, the bodily-fluid
flows {¢.g., by gravitation force, vacuum, etc.} from the portion of the body of the patient
through the inlet port 921, the first aperture 944a of the seal member 941, the first outlet port
903a of the housing 901, and into the pre-saruple reservoir 970, In the first configuration, the
flow controller 940 also fluidically isolates the pre-sample reservoir 970 from the flow
channels 935a-935d. Thus, a first amount {predetermined or undetermined) of bodily-fluid
can be received into the pre-sample reservoir 970 immediately after venipunciure and isolated
from subscquent samples. In this manner, the coliection device 900 can be used to prevent
the first amount of bodily-fluid, which i3 most bikely to contain bodily surface microbes
and/or other undesirable exiernal contaminants, from contarninating subsequent amounts of

the bedily-fluid samples that are collected and used for diagnostic or other testing that can be
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impacted by the contaminants.  Moreover, the display 975 can present, for example,
information received frovo the flow control mechanisto {not shown) that is associated with a
volume of bodily-fluid transferred to the pre-sample reserveir 970, Thus, a precise volume of

bodily-tluid can be transforred to and fluidically isolated within the pre-sample reservotr,

{1179} Following collection of the bodily-fluid pre-ssrupic in the pre-sample reservoir
9740, the dial 945 can be actuated (or rotated) until it reaches the second position as shown in
FIGS. 532 and 33, When the dial 945 18 in the second position, the Hlow controller 940 1
placed in the second configuration and the second aperture 944% of the seal member 941
establishes fluid communication between the inlet port 921 and the flow channel 9334, while
floidically wsolating the pre-sample reservoir 970 frorn the wmlet port 921 With the flow
controller 940 m the sccond configuration, the movable member 950a can be actuated (i.c.,
depressed) from the first position to the second position by the user to establish fluid
communication between the patient {(c.g., a vein} and the first sample reservoir 880, More
specifically, the movable member 950 13 moved from s first position to its second

configuration to pass the plercing member 955 through a vacoum seal of the first sample

|78}

reservorr 980 to be disposed therein, as indicated by the arrow RR in FIG. §

{1180} While 1n the second position, the nlet port 953 of the movable merber 950 13
substantially aligned with, and in fhuid communication with, the first flow channel 9334,
which allows the bodily-fluid to flow from the first flow channel 9352, into the inner cavity
932 of the movable raember 950, and out of the picrcing member 935 1nto the first saruple
reservoir 980, The pressure differential between the sample reservoir 980 {(e.g., vacuum or

negative pressure) and the fivst flow channel 935a draws the bodiy-fluid wmte the sample
reservoir 980, Said another way, in the second configuration, the flow controller 940 and the
movabie member 930z establish g fluid flow path between the inlet port 921 of the dial 945
and the first sample reservoir 984, as indicated by the arrow 88 in FIG. 53, Moreover, the
flow of bedily-fluid through the movable member 250a rotates the flow metering mechanism
967 relative to the movable member 958, Thus, the rotation of the fow metering mechanism
967 can be operable in determining a volume of bodily-fluid sample transterred to the sample
reservoir 980, In addition, the display 975 can present, for example, information recetved
from the flow control mechanism 967 that is associated with a volume of bodily-fluid

transferred to the sample reservoir 980, Therefore, a precise volume of bodidy-fluid can be

transferred to the sample reservoir 980, For example, in some instances, the collection device
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900 can be used to coliect three sample volumes of 26 mL each in the first sample reservoir
980, the secoud sarople reservoir 9807, and the third sample reservotr 990 (i.e., 60 wl of total

sample volume collected}.

{1181} Ounce a desired volume of bodily-fluid (e.g., the second amount} is collected in the
first samnple reservoir 980, the user can release the movable ember 930 allowing the bias
member (not shown) to move the back to its {irst position. With the movable member 850
back in its first position, the piercing ruember 933 is removed from the first sample reservoir
980 and the seal {e.g., a self sealing septum) flnidically isolates the first sample reservoir 980
from the inner flow channel %35, The collection device 900 can be used to transfor a second
sample volume to the seccond sample reservoir 9897, a third sample volurae to the third
sample reservoir 990, and a fourth sample volume o the fourth sample reservoir 9907 in the
same manner by rotating the dial 945 to us third posttion, fourth position, and fifth posttion,

respectively.

{11821 In some instances, the bodily-fluid collection device 900 can allow a clinician
and/or a phichotonust to open the package containing the bodily-fluid collection device 900
and remove only the housing 907 (that contains the distribution member 929} and take the
housing 901 to a paticnt’s bedside. The clinician and/or a phicbotonust can perform
venipuncture {(or erploy any other method of accessing paticot’s bodily-flunid) ov the portion
of the body of a patient {c.g. 2 veinj using any standardized technique. Following
venipuncture, the clinician and/or a phlebotornist can collect the total blood volume required
for all samples. For cxample, the clinician and/or a phlebotomist can collect a 2.5 mb pre-
sample diversion volume and a 10 wk sample volume for each of the four sample reservoirs
that amounts to a total of 42.5 mb of collected bodily-fluid {c.g.. blood). Following
collection of the desired amount of bodily-fluid, the hypoderrnic needle can be removed from
the portion of the body of a patient {e.g. a vein} and the clinician and/or a phiebotomist can
place the housing 901 {that contains the bodily-fluid) on top of a 4-pack {or 2-pack} of pre-
sterilized sample reservoirs with septum tops that are pre-positioned in a custom tray that
matches the geometry of housing 901, By using such a pre-sterilized pack of sampic
reservoirs, the clinician docs not need to perform the process step of “wiping” the top of the
samiple reservoirs with a sterilizing agent, therehy reducing the likelihood of contamination if,
for example, the reservoir tops are improperly and/or wsufficiently sterihzed. The chinician

and/or a phicbotomist can then activate the automated inoculation of the sample reservoirs
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with the bodily-fluid with precise volume control. In cerfain embodiments, after the
moculation of the sample reservoirs is complete, the entire device 900 with volume
information displayed for cach individual sample reservoir can be sent o the laboratory for
analysis. I other cmbodiments, sample rescrvoirs 980 and/or 990 can be removed

individually and sent to the laboratory for analyais,

{1183} Although, the collection device 900 is shown and described with reference fo
FIGS. 46-53 as including a set of displays 975 and 9757 that can present volumetric data
associated with a volume of bodily-fluid transferred through a portion of the collection
device, in other embodiments, a collection device can include any suitable flow metering
mechanisr baving any suttable output indicator, For example, FIGS. 54 and 35 dlusirate a
diversion mechanism 1020 and a flow controller 1040 according to an embodiment. The
diversion mechanism 1020 and the How coutroller 1040 can be substantially similar in form
and function as the diversion mechanism 920 and the flow controlier 944, respectively.
Therefore, similar portions are not described in further detail herein. The diversion

o

mechanism 1020 and the flow controller 10480 can differ, however, in the arrangement of a
set of displays 1675, For example, the diversion mechanism 1020 includes a housing 1001
that is configured to movably receive a set of movable members 10504, 1050b, 1050¢, and
19504 that can cach include a flow metering mechanism as described above with reference to
the movable member 950, Thus, the movable members 10504, 1050b, 1030¢, and 1050d can
bie used to determine a precise volume of bodily-fluid transterred therethrough. As shown in
FIG. 33, the displays 1075 of the housing 1001 can nclude a set of three lights with a first
light with low volume {c.g., 5 mL}, a second light associated with medium volume (e.g., 20
mL}, and a third light assoctated with acceptable and/or high voluroe (e.g., 40 mb). In this
manner, as a flow of bodily-fluid is wansferred through the flow controller 1040 and the
diversion racchanism 1020, and into, for exaraple, the first movable mermber 1850a, the flow
metering mechanism included therein can send a signal or the hike to the display that is
opcrable in lighting the first ight, the second hight, and/or the third light according to a

volume of bodily-fluid that is transferred through the movable member 1050,

11184} In other embodiments, the movable members 1050a, 1058h, 1050¢, and 1050d can
be moved from a first position to a second, third, or fourth position, relative to the housing
1001, In such cmbodiments, the positions can be associated with, for example, an intended

volume of bedily-fluid to be transferred to a sample reservoir. For example, in some
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embodiments, a user can actuate {¢.g., move) the movable member 10582 from ity first
posttion to s second position. In such embodiments, the sccond position can be associated
with, for example, a low volume of bodily-fluid {e.g., 10 mL} to be transferred to a sample
reservolr, In some embodirents, the housing 1001 and/or the movable member 10502 can
inchude a detent, lock, catch, protrusion, recess, and/or the like that can temporarily retain the
movabic member 1050a 1n the second position until the low volume amount of saraple has
been transferred to the sample reservoir. Morsover, once placed in the second position, the
display 1075 can be configured fo iHuminate the first light associated with the low volume to
indicate to the user the preset volume of bodily~tlind to be transferred to the sample tescrvorr,
Omnce the desired volume of bodily fhnd is transferred to and fluidically isolated in the sample
reservoir, the diversion mechanism 1020 can be configured to automatically return the
movable member 1658a back o its first position. In this manner, the diversion mechanism
1020 and the flow controller 1040 can be physically and fluidically coupled to any number of

samaple reservoirs and used to transferred a precise volume of bodily-fluid to cach sample

FESCIVOLT,
{1185} FIG. 56 is a flowchart tllustrating a method 1190 of using a How-metering transfer

device to oblain a predetermined sarople volume of a bodily-fluid from a patient. The flow
metering transfer device can be any of the transfer devices {also referred to herein as
“collection devices™) described herein. By way of example, in some embodiments, the
transfer device can be the collection device 906 described above with reference to FIGS. 46-
S3.  As such, the transfer device can include a diversion mechauvistn with an inlet port
configured fo be selectively placed in fluid communication with the patient, a pre-sample
reservolr and g saraple reservolr, and a flow-metering mechanism configured to meter a flow
of bodily-fluid from the patient to the pre-sample reservoir and {o the sarple reservolr. The
racthod 1190 includes establishing fluid communication between the patient and the port of
the flow-metering transfer device, at 1191, For example, the port can be fluidically coupled
to a needle or other lumen-defining device {e.g., flexible sterile tubing), which in turn can be
mserted into the patient {c.g., a venipuncture event or other method of accessing bodily-

fluid).

{1186] With the port in fhud communication with the patient, fluid communication
between the port and the pre-sample reservorr is established, at 1192, In some embodiments,

the flow-metering transfer device can include a flow controller or the like {e.g., such as the
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flow controlier 940 included in the collection device 900) that can be actuated and/or
roanipulated {e.g., rotated) to a position that establishes fhad comumunication between the
port and the pre-sample reservoir {e.g., a first position). In some embodiments, the actuating
of the flow controller can be such that the flow controller and the diversion rechanism
collectively define at least a portion of 8 fluid flow path between the port and the pre-sample
reservoir. In some erabodiments, the pre-sample reservoir can include a negative prossure or
the like that can, for example, initiate a flow of bodily-Thid from the patient to the pre-
sample reservoir. In other embodiments the flow of bodily-tlnid can be intiated i any other

suttable manner {¢.g., gravity or the hike),

o

{1187} The flow of bodily-fhuid transterred from the paticnt to the pre-sample rescrvoir 18
metered, at 1193, For cxample, in some embodiments, the port can include the flow control
raechanism which can be racter a flow of bodily-fluid that passes through the port {e.g., ina
similar manner as described above with reference to the flow control mechanism 967 of the
collection device 900). Thus, a pre-sarmaple volume of bodily-thid 15 transferred to the pre-
samaple reservoir. The method 1199 includes verifying the pre-sample volume of bodily-fluid
disposed in the pre-sample reservoir 18 a predetermined pre-sample volume of bodily-fluid
via the flow metering mechanism of the flow-metering transfer device, at 1194, For exarople,
the flow metering mechanism can inchide and/or can be operably coupled to a display of the
like {e.g., the display 975 and/or 9757 of the collection device 900}, The flow metering
mechanism can be configured o present on the display volumetric information, as described

above,

118§} Ounce the pre-savople velume of bodily-fhnid is disposed in the pre-sample
reservolr, the pre-sample reservoir is fluidically isolated from the port to sequester the pre-
sample volume of bodily-fluid in the pre-sample reservoir, at 1195, For exaraple, in somge
instances, the flow controller and/or the diversion mechanism can be acinated {(or rotated)
from the first position and/or configuration to a sccond position and/or configuration. With
the flow controlier and/or diversion mechanism in the sccond configuration, the pre-sampie
reservoir 18 fluidically isolated from a volume outside of the pre-sample reservoir. In some
embodiments, when the How controller and/or diversion mechanism 1s actuated to its second
position and/or configuration, fhuid communication is cstablished between the port and a
sample reservolr, at 1196, For example, in some erbodiments, the flow-metering transfer

device can include a movable member {c.g., the movable member 950} or the like that can
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include a piercing member configured to pierce a portion of the sample reservoir {e.g., 2
septum or the like). Therefore, with the flow controller and/or diversion mechamism 1 its
second position and/or configuration, the piercing of the portion of the sample reservoir
places the sample reservoir in flaid communication with the port.  As described above, the
sample reservoir can include a negative pressure or the like that can, for example, initiate a

flow of bodily-fluid from the patient to the sample reservoir,

{1189} The flow of bodily-fluid transferred from the patient to the pre-sample reserveir 18
metered, at 1197, For example, as described above, the port can include the flow control
mechanism which can be meter a flow of bodily-fhuid that passes through the port (eg., in a
stmilar wanner as deseribed above with reference to the flow control mechanism 967 of the
collcction dovice 900).  In some embodiments, the flow control mechanism can be mcluded
in, for example, a movable member or the like such as the movable member 950 of FIG. 49,
Thus, a sample velume of bodily-fluid is transferred to the sample reservoir. The methed
1190 mncludes verifying the sample volume of bodily-fluid disposed in the sample reservoir 18
a predetermined sample volume of bodily-fluid via the flow metering mechanism of the flow-
metering transfer device, at 1198, For exaraple, the display or the like can be configured to

present volumetric information, as described above.

(1196} In this marmer, the predeterrmned pre-saraple volume of bodily-flnid i3 collected
that can contain, for cxample, externally residing microbes.  For example, in some
embodiments, the predetermined pre-sample volume can be about 8.1 mi, about 0.3 miL,
about 0.5 mL, about 1.0 mL, about 2.8 mL, about 3.0 mL, abow 4.0 mL, about 5.0 mL, about
164 mi, about 20 wmi, about 30 ml, and/or any volume or fraction of a volume
therebetween. In other embodiments, the pre-sample volume can be greater than 50 mb or
less than 0.1 mb. In other embediments, the predetermined pre-sample velume can be
between about 2 mi. and about 5 wl. In one ewmbodiment, the predetermined pre-sarple
volume can be about 3 mb.  Furthcrmore, by collecting the predetermuncd pre-sampic
volume, the predetermined sample volume disposed in one or wore sample reservoirs can be
substantially free-from  externally residing microbes. In some eombodiments, the
predeterromed sample volume can be between 10 ml and 60 mb. In other embodiments, the
predetermined sample volume can be between 30 mbL and 60 mL. In still other embodiments,
the predetermined sample volume can be 60 ml. Although described above as transferving

the sample volume of the bodily-fiuid to a single sample reservoir, in other embodiments, the
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flow-mietering transfer device can be used to transfer a predetermined sample volume to more
than one sample rescrvoir. For example, in some embodiments, a pre-deferroined pre-sample
volume of bodily-fluid can be coliected and fluidically isolated in a pre-sample reservoir, as
described above. With the pre-saraple velume fluidically 1solated, the flow-metering transfer
device can be used to transfer a predetermined sample volume to a fivst sample reservotr, the
predetermined sample volume to a second sample reservorr, and the predetermined sample
volume to a third sample reservoir. In such instances, the predetermined sample vohume can
be, for example, 20 mU such that & total sarople volume disposed in the first, second, and

third samaple reservoirs 15 60wk,

(1194} The various crwobodiments of the bodily-fhud collection devices deseribed heremn
can aliow the collection of two {(or more) scis of bodily-fluids {¢.g., blood) samples from a

single venspuncture. The current standard of care dictates that certain tests {e.g. blood

"

cultures) be conducted with samples procured from distinct, scparate bodily-fluid access
points {c.g. via two scparatc venipunctures, via a catheter + a venipuncture and/or any
combination thereof). Embodiments described herein can facilitate the procurement of
multiple samples for specific diagnostic testing {c.g. blood culture test) from a single bodily-
fhiid access point {e.g. venipuncture), which can reduce the annual number of venipunctures
required for procurement of these samples by a factor of 2. This benefits both patients and
health cave practitioners alike. A reduction i the number of venipunctures {and/or other
bodily-fluid access procedures) can significantly reduce the risk of needle stick injury to
heath care practitioners and reduce patient associated complications which result from these
procedures {¢.g. hematoma, thrombosis, phiebitis, infection, etc.}. Additionally, reducing the
number of bodily-fluid access procedures {e.g. venipunctures) reduces the utilization of
supplies, labor and waste associated with these procedures. The decreased costs realized by
the healthcare system arc material and represent an oppertunity to drive more efficient
consumption of resources as well as enhanced patient outcomes due to improved sample
integrity which resulis in more accurate paticnt diagnoses which inform development and
implementation of treatment plan{s). The bodily~-fluid collection devices also sigmficantly
reduce the occurrence of false-positives from post-collection analysis.  The bodily-fluid
collection devices described herein can also streambine the bodily-fluid collection process and
reduce the number of manual steps and “touch points”, thereby decreasing epportunities for
external contamination. The devices described herein can also minimize the risk for needle

stick injuries and infection for the lab technicians and/or phicbotomists.
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{1192} In some embodiments, the bodily-fluid collection devices described herein {2.g.,

100, 200, 306, 400, 300, 600, 700, 800, and 900) can melude and/or be partially formed from
antisepsis saturated materials {e.g., housing 401). Current standards rely on health care
practitioners placing individual antisepsis materials {(¢.g. 1sopropyl alcohol swabs) on the top
of individual sample reservoirs (e.g., 480, 4807, 490, and 490°). To ensure compliance with
this protocol, the device 400 {for example) can nclude antisepsis materials positioned in the
device 400 such that when the housing 401 is placed on top of the 4-pack {or 2-pack) of
bottles as tllustrated in FIG. 16, the first point of contact from the hosing 461 and the tops of
the sample reservoirs 480, 4807, 490, 4907 1s the antisepsis material, In thas manner, the tops
of the sample reservoirs 480, 4807, 490, 4907 arc assured to have an appropriafe antisepsis

apphed prior to woculation of the bodily-flund 1nto the saraple reservoirs.

[1193] While various embodiments have been particularly shown and described, various
changes in form and details may be made. For example, while the dial 445 (actuator) is
shown and described with respect to FIGS. 19-22 as being rotated in a single direction, in
other embodiments, the dial 445 {actuator} can be rotated in a first direction and a second
direction, opposite the first. In such embodiments, the rotation in the second direction can be
configured to move a collection device through any number of configurations. In other
embodiments, the rotation of the actuator in the second direction can be Hmited. In some
embodiments, the dial can include a wechanical stop or lock to fluidically wsolate the first
volume of bodily-fluid received from the patient (i.e., the contaminated sample).  Said
another way, once the first veservoir (pre-sample reservowr) is filed with a predetermined
volume of bodily-fluid and the user has rotated the dial (actuator) to begin drawing additional
sample, the dial (actuator) cannot be vooved back to establish flind communication with the

first sample volame {contained m the pre-sample reservoir).

{1194} While embodiments have been described above, it should be undersiood that they
have been presented by way of cxample only, and not hmitation.  Although various
embodiments have been described as having particular features and/or combinations of
components, other embodiments are possibic having any combination or sub-combination of
any features and/or components frors any of the embodiments described herein. For
example, while the collection device 700 is shown and described with respect to FIGS. 34-40
as having a fwst, second, third, fourth, or fifth configuration, in other ewbodiments, the

collection devices described herein may have more or fewer configurations. In addition
g >

69



CA 02932536 2016-06-02

WO 2014/089186 PCT/US2013/073080

while the collection device 200 is shown and described with respect to in FIGS. 2-13 ay
having a vacuum based collection tube ay the pre-sample rescrvoir 270, wm other
embodiments, the collection device 200 can have a chamber contained within the housing
201 simmilar to the collection device 400 of the embodiment presented in FIGS, 16-22, which
includes a pre-sample reservoir 470 that is a chamber contained within the distribution

member 429, and vice versa.

{1195} The specific configurations of the various compenents can alse 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
spectfically, the size and shape of the various components can be specifically sclecied for a
destired rate of bodily-fluid flow mto a fluid reservoir, Furthermore, while the flow metering
rmechanism 967 15 particularly shown m FIG. 49, any of the collection devices described
herein can be used with any suifable flow metering mechanism.  For example, in some
embodiments, a collection device can include a flow metering mechanism and/or any other
mechanism, device, or method configured to measure volumeiric characteristics of a bodily-
fluid such as, for example, a pressure sensor, a voltage sensor, a photo sensor, a velocity
sensor, a flow meter, a strain gauge, a valve, a turbine, a float, displacement analysis, density
analysis, weight analysis, optical analysis, ultrasound analysis, thermal analysis, Doppler
analysis, electromagnetic field (emf) analysis, reflection analysis, obstruction analysis, arca
analysis, venturi analysis, coriolis analysis, visual analysis, and/or any other suitable senser,
analysis, and/or calculation {e.g., applying and/or using, for example, Boyle’s law, ideal gas

iaw, force calculation (force = mass * acceleration), and/or the like).



What is claimed is:

1. An apparatus for obtaining a bodily fluid sample from a patient, the apparatus
comprising:

a pre-sample reservoir configured to receive a first volume of bodily-fluid withdrawn
from the patient;

a diverter including an inlet port, a first outlet port, and a second outlet port, the inlet
port configured to be coupled to a lumen-defining device for receiving bodily-fluids from the
patient, the first outlet port configured to be fluidically coupled to the pre-sample reservoir
formed within a portion of the diverter, the second outlet port configured to be fluidically
coupled to a sample reservoir, the diverter configured to transition between a first configuration
in which a first fluid flow path defined by the diverter places the first outlet port in fluid
communication with the inlet port and a second configuration in which a second fluid flow path
defined by the diverter places the second outlet port in fluid communication with the inlet port;
and

a flow metering mechanism in fluid communication with the first fluid flow path and
the second fluid flow path, the flow metering mechanism configured to meter a flow of the first
volume of bodily-fluid through the first fluid flow path into the pre-sample reservoir when the
diverter is in the first configuration and to meter a flow of a second volume of bodily-fluid
through the second fluid flow path into the sample reservoir when the diverter is in the second

configuration.

2. The apparatus of claim 1, wherein the first volume of bodily-fluid flows within the first
fluid flow path to the pre-sample reservoir prior to the second volume of bodily-fluid flowing
within the second fluid flow path to the sample reservoir.

3. The apparatus of claim 1, wherein the first volume of bodily-fluid includes dermally-

residing contaminants and the second volume of bodily-fluid is substantially free from

dermally-residing contaminants.
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4. The apparatus of claim 1, wherein the flow metering mechanism is configured to

provide a visual indicator to a user.

5. The apparatus of claim 1, wherein the diverter includes a movable member configured

to move through the second outlet port to place the sample reservoir in fluid communication
with the second fluid flow path.

6. The apparatus of claim 5, wherein the flow metering mechanism is at least partially

disposed within a portion of the movable member.

7. The apparatus of claim 1, wherein the diverter is configured to be transitioned to the
second configuration to sequester the pre-sample reservoir and at least a portion of the first fluid

path once the first volume of blood is disposed in the pre-sample reservoir.

8. The apparatus of claim 1, further comprising:

a flow controller defining a first lumen and a second lumen, the flow controller
configured to be moved between a first configuration in which the first lumen places the first
fluid flow path in fluid communication with the inlet port and a second configuration in which
the second lumen places the second fluid flow path in fluid communication with the inlet port,
the diverter is configured to transition from the first configuration to the second configuration

when the flow controller is moved from the first position to the second position.

9. The apparatus of claim 8, wherein the flow controller is configured to be moved from
the first configuration to the second configuration after the first volume of bodily-fluid is

disposed in the pre-sample reservoir.
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10.  An apparatus for obtaining a bodily-fluid sample from a patient, the apparatus
comprising:

a pre-sample reservoir configured to receive a first volume of bodily-fluid withdrawn
from the patient;

a diverter including an inlet port, a first outlet port, and a second outlet port, the inlet
port configured to be coupled to a lumen-defining device for receiving bodily-fluids from the
patient, the first outlet port configured to fluidically couple the pre-sample reservoir to the
diverter and the second outlet port configured to fluidically couple a sample reservoir to the
diverter;

a flow controller at least partially disposed within the diverter and configured to be
moved between a first configuration in which the flow controller defines at least a portion of a
first fluid flow path between the inlet port and the first outlet port, and a second configuration
in which the flow controller defines at least a portion of a second fluid flow path between the
inlet port and the second outlet port, the inlet port being sequestered from the first fluid flow
path when the flow controller is in the second configuration such that contaminants in the first
volume of bodily-fluid are sequestered in the pre-sample reservoir; and

a movable member movably coupleable to the diverter and configured to be moved
through the second outlet port between a first configuration in which the sample reservoir is
sequestered from the first outlet and the second fluid flow path, and a second configuration in
which the sample reservoir is in fluid communication with the second fluid flow path, the
sample reservoir configured to receive a second volume of bodily-fluid withdrawn from the
patient when the flow controller is in its second configuration and the movable member is in its
second configuration, the second fluid flow path being substantially unobstructed when the
movable member is in the first configuration and when the movable member is in the second

configuration.
11.  The apparatus of claim 10, wherein the first volume of bodily-fluid includes dermally-
residing contaminants and the second volume of bodily-fluid is substantially free from

dermally-residing contaminants.
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12.  The apparatus of claim 10, wherein the flow controller is rotated relative to the diverter

between its first configuration and its second configuration.

13.  The apparatus of claim 10, wherein the flow controller is moved in a linear motion

relative to the diverter.

14.  The apparatus of claim 10, wherein the flow controller is configured to fluidically isolate

the pre-sample reservoir when the flow controller is in its second configuration.

15.  The apparatus of claim 10, wherein the movable member includes a piercing member
configured to pierce a portion of the sample reservoir when the movable member is in its second

configuration.

16.  The apparatus of claim 10, wherein the movable member is coupled to a bias member

configured to at least temporarily maintain the movable member in its first configuration.

17. An apparatus for obtaining a bodily-fluid sample from a patient, the apparatus
comprising:

a pre-sample reservoir configured to receive a first volume of bodily-fluid withdrawn
from the patient;

a diverter including a housing and a distribution member, the housing defining a first
fluid flow path and a second fluid flow path, the first fluid flow path configured to be in fluid
communication with the pre-sample reservoir, the distribution member is at least partially
disposed within the housing and defines at least a portion of the second fluid flow path, the
distribution member includes a coupling portion in fluid communication with the second fluid

flow path and configured to be coupled to a sample reservoir,
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the diverter configured to transition between a first configuration in which the sample
reservoir is fluidically isolated from the second fluid flow path and a second configuration in
which the sample reservoir is in fluid communication with the second fluid flow path, the
second fluid flow path being substantially unobstructed when the diverter is in each of the first
configuration and the second configuration; and

a flow controller including an inlet port configured to be fluidically coupled to a lumen-
defining device for receiving bodily-fluids from the patient, the flow controller coupled to the
diverter and configured to be moved between a first configuration in which the inlet port is in
fluid communication with the first fluid flow path, and a second configuration in which the inlet
port is in fluid communication with the second fluid flow path, the inlet port being sequestered
from the first fluid flow path when the flow controller is in the second configuration such that

contaminants in the first volume of bodily-fluid are sequestered in the pre-sample reservoir.

18.  The apparatus of claim 17, wherein the first volume of bodily-fluid includes dermally-
residing contaminants and the second volume of bodily-fluid is substantially free from

dermally-residing contaminants.

19.  The apparatus of claim 17, wherein the pre-sample reservoir is at least partially defined

by the distribution member.

20.  The apparatus of claim 17, wherein the coupling portion includes a piercing member
configured to pierce a portion of the sample reservoir to place the sample reservoir in fluid

communication with the second fluid flow path.
21.  The apparatus of claim 20, wherein the piercing of the portion of the sample reservoir
by the piercing member initiates a flow of bodily-fluid from the patient, through the inlet port

and the second fluid flow path, and into the sample reservoir when each of the flow controller

and the diverter are in the second configuration.
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22.  The apparatus of claim 17, wherein the first volume of bodily-fluid is a first
predetermined volume of bodily-fluid, the second fluid flow path is configured to receive a
second predetermined volume of bodily-fluid, the second predetermined volume of bodily-fluid

associated with a sample volume.

23.  The apparatus of claim 22, wherein the sample volume is between about 10 milliliters

and about 50 milliliters.

24.  The apparatus of claim 22, wherein the sample volume is about 30 milliliters.

25.  The apparatus of claim 17, wherein the sample reservoir includes a seal member

configured to being substantially coaxial with the second fluid flow path of the housing.

26. A method of using a flow-metering transfer device to obtain a predetermined sample
volume of a bodily-fluid from a patient, the flow-metering transfer device including a diverter
including a housing, an inlet port coupled to the housing, a distribution member disposed in the
housing, and a flow-metering mechanism at least partially disposed in the housing, the inlet
port configured to be selectively placed in fluid communication with (1) a pre-sample reservoir
formed by the distribution member and (2) a flow channel formed by the distribution member
between the inlet port and an outlet port thereof and being fluidically isolated from the pre-
sample reservoir, the flow-metering mechanism configured to meter a flow of bodily-fluid from
the patient to the pre-sample reservoir and to a sample reservoir fluidically coupleable to the
outlet port, the method comprising:

establishing fluid communication between the patient and the inlet port of the flow-
metering transfer device;

establishing fluid communication between the port and the pre-sample reservoir;

metering a flow of bodily-fluid transferred from the inlet port to the pre-sample
reservoir, via the flow-metering mechanism;

verifying a pre-sample volume of bodily-fluid disposed in the pre-sample reservoir is a
predetermined pre-sample volume of bodily-fluid via the flow-metering mechanism;
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transitioning the diverter from a first configuration to a second configuration to
sequester the pre-sample reservoir from the inlet port and a volume outside the housing thereby
sequestering the pre-sample volume of bodily-fluid in the pre-sample reservoir;

establishing fluid communication between the inlet port and the flow channel;

transferring a volume of bodily-fluid from the inlet port to the flow channel,

coupling the sample reservoir to the outlet port after transferring the volume of bodily-
fluid from the inlet port to the flow channel;

metering a flow of bodily-fluid transferred from the flow channel to the sample reservoir
via the flow-metering mechanism; and

verifying a sample volume of bodily-fluid disposed in the sample reservoir is a

predetermined sample volume of bodily-fluid via the flow-metering mechanism.

27.  The method of claim 26, wherein the flow-metering transfer device includes a flow
controller configured to be moved between a first configuration in which fluid communication
is established between the inlet port and the pre-sample reservoir, and a second configuration

in which fluid communication is established between the inlet port and the sample reservoir.

28.  The method of claim 26, wherein the bodily-fluid is blood.

29. The method of claim 28, wherein the sample reservoir includes at least one of aerobic

culture media or anaerobic culture media.

30. The method of claim 26, wherein the predetermined pre-sample volume is between

about 1 milliliter and about 10 milliliters.

31. The method of claim 26, wherein the predetermined sample volume is between about

20 milliliters and about 60 milliliters.
32. The method of claim 26, wherein the predetermined sample volume is about 60

milliliters.
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33. A method of obtaining bodily-fluid from a patient using a flow-metering transfer device
including a diverter with an inlet port and an outlet port, a distribution member disposed in a
housing of the diverter, and a flow-metering device configured to meter a flow of bodily-fluid,
the distribution member forming a pre-sample reservoir and a flow channel in fluid
communication with the outlet port, the flow channel being fluidically isolated from the pre-
sample reservoir, the method comprising:

establishing fluid communication between the patient and the inlet port of the diverter;

disposing the inlet port in a first configuration in which the inlet port is in fluid
communication with the pre-sample reservoir disposed in the housing;

transferring a pre-sample volume of bodily-fluid from the patient, through the inlet port,
and to the pre-sample reservoir formed by the distribution member;

disposing the inlet port in a second configuration in which the inlet port is in fluid
communication with the outlet port via the flow channel, the pre-sample reservoir being
sequestered from the inlet port and a volume outside of the housing when the inlet port is in the
second configuration thereby sequestering the pre-sample volume of bodily-fluid in the pre-
sample reservoir;

transferring a volume of bodily-fluid from the inlet port to the flow channel;

coupling a sample reservoir to the outlet port after transferring the volume of bodily-
fluid from the inlet port to the flow channel; and

transferring a flow of a predetermined sample volume of bodily-fluid from the flow
channel to a sample reservoir coupled to and in fluid communication with the outlet port of the
distribution member, the flow-metering device configured to meter the predetermined sample

volume of bodily-fluid.

34.  The method of claim 33, wherein the flow-metering device is configured to present a
volumetric indication associated with at least one of the pre-sample volume of bodily-fluid or

the sample volume of bodily-fluid.

35. The method of claim 34, wherein the volumetric indication is associated with at least
one of a visual output, an audible output, or an electrical signal output.
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36.  The method of claim 33, wherein the sample volume of bodily-fluid is greater than the

pre-sample volume of bodily-fluid.

37.  The method of claim 33, wherein the pre-sample volume of bodily-fluid includes
externally-residing contaminants, the pre-sample reservoir being sequestered from the inlet port
and a volume outside of the housing when the inlet port is in the second configuration to
sequester the pre-sample volume of bodily-fluid including the exterally-residing contaminants
in the pre-sample reservoir, the sample volume of bodily-fluid being free from externally-

residing contaminants.

38. A method of obtaining bodily-fluid from a patient using a flow-metering transfer device
including a diverter with an inlet port and an outlet port, a distribution member disposed in a
housing of the diverter and coupled to a movable member movably coupled to the housing of
the diverter, the distribution member forming a pre-sample reservoir and a flow channel
between the inlet port and the outlet port, the flow channel being fluidically isolated from the
pre-sample reservoir, the method comprising:

establishing fluid communication between the patient and the inlet port of the diverter;

establishing fluid communication between the inlet port and the pre-sample reservoir
disposed in the housing;

transferring a pre-sample volume of bodily-fluid from the patient, through the inlet port,
and to the pre-sample reservoir formed by the distribution member;

establishing fluid communication between the inlet port and the flow channel, the pre-
sample reservoir being sequestered from the inlet port, the flow channel, and a volume outside
of the housing when the inlet port is in fluid communication with the flow channel thereby
sequestering the pre-sample volume of bodily-fluid in the pre-sample reservoir;

transferring a volume of bodily-fluid from the inlet port to the flow channel;

coupling a sample reservoir to the outlet port after transferring the volume of bodily-

fluid from the inlet port to the flow channel;
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moving the movable member through the outlet port from a first position to a second
position such that the movable member places the sample reservoir in fluid communication
with the flow channel; and

transferring a sample volume of bodily-fluid from the flow channel to the sample
reservoir via the movable member, the movable member including a flow-metering device
configured to meter the flow of the sample volume of bodily-fluid through the movable member

and into the sample reservoir.

39.  The method of claim 38, wherein the inlet port is configured to be rotated relative to the
housing of the diverter between a first configuration in which the inlet port is in fluid
communication with the pre-sample reservoir and a second configuration in which the inlet port

is in fluid communication with the flow channel.

40.  The method of claim 38, wherein the movable member includes a piercing member,
the moving of the movable member through the outlet port from the first position to the
second position includes piercing a portion of the sample reservoir to place the sample reservoir

in fluid communication with the movable member.

41.  The method of claim 38, wherein the flow-metering device is configured to present a

volumetric indication associated with the sample volume of bodily-fluid.

42.  The method of claim 41, wherein presenting the volumetric indication includes
illuminating a light when a predetermined volume of bodily-fluid is transferred to the sample
Teservoir.

43, The method of claim 38, wherein the movable member is configured to be moved from

the second position toward the first position after the sample volume of bodily-fluid is

transferred to the sample reservoir.
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44.  An apparatus for obtaining a bodily fluid sample from a patient, the apparatus
comprising:

a pre-sample reservoir configured to receive a first volume of bodily-fluid withdrawn
from the patient;

a diverter including an inlet port, a first outlet port, and a second outlet port, the inlet
port configured to be coupled to a lumen-defining device for receiving bodily-fluids from the
patient, the first outlet port configured to couple to a first sample reservoir and the second outlet
port configured to couple to a second sample reservoir, the diverter defining a first fluid flow
path configured to place the pre-sample reservoir in fluid communication with the inlet port and
a second fluid flow path configured to place the first outlet port and the second outlet port in
fluid communication with the inlet port, the first fluid flow path configured to be fluidically
isolated when the second fluid flow path is placed in fluid communication with the inlet port
such that contaminants in the first volume of bodily-fluid are sequestered in the pre-sample
TeServoir;

a first movable member movably coupleable to the diverter and configured to be moved
through the first outlet port between a first configuration, in which the first sample reservoir is
sequestered from the first outlet and the second fluid flow path, and a second configuration, in
which the first movable member places the first sample reservoir in fluid communication with
the second fluid flow path, the second fluid flow path configured to be substantially
unobstructed when the first movable member is in the first configuration and when the first
movable member is in the second configuration; and

a second movable member movably coupleable to the diverter and configured to be
moved through the second outlet port between a first configuration, in which the second sample
reservoir is sequestered from the second outlet and the second fluid flow path, and a second
configuration, in which the second movable member places the second sample reservoir in fluid
communication with the second fluid flow path, the second fluid flow path configured to be
substantially unobstructed when the second movable member is in the first configuration and

when the second movable member is in the second configuration.

81

Date regue / Date received 2021-10-29



45.  The apparatus of claim 44, wherein the first sample reservoir is configured to receive a
second volume of bodily-fluid when the first movable member is in the second configuration,
the pre-sample reservoir receiving the first volume of bodily-fluid prior to the first sample

reservoir receiving the second volume of bodily-fluid.

46.  The apparatus of claim 45, wherein the second sample reservoir is configured to receive
a third volume of bodily-fluid when the second movable member is in the second configuration,
the pre-sample reservoir receiving the first volume of bodily-fluid prior to the second sample

reservoir receiving the third volume of bodily-fluid.

47.  The apparatus of claim 46, wherein the first sample reservoir receives the second
volume of bodily-fluid prior to the second sample reservoir receiving the third volume of

bodily-fluid.

48.  The apparatus of claim 47, further comprising:

a flow controller defining a first lumen and a second lumen, the flow controller is
configured to be moved between a first configuration in which the first lumen places the first
fluid flow path in fluid communication with the inlet port and a second configuration in which

the second lumen places the second fluid flow path in fluid communication with the inlet port.
49.  The apparatus of claim 48, wherein the flow controller is configured to be moved from
the first configuration to the second configuration after the first volume of bodily-fluid is

disposed in the pre-sample reservoir.

50.  The apparatus of claim 48, wherein the flow controller is configured to be rotated

relative to the diverter.
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51.  The apparatus of claim 44, wherein the first movable member includes a piercing
member configured to pierce a portion of the first sample reservoir when the first movable
member is in the second configuration, and

the second movable member includes a piercing member configured to pierce a portion
of the second sample reservoir when the second movable member is in the second

configuration.

52.  The apparatus of claim 44, wherein the first sample reservoir includes a seal configured
to fluidically isolate the first sample reservoir from the second fluid flow path prior to the first
movable member being placed in the second configuration, the first sample reservoir defining
a negative pressure operable to transfer bodily-fluid within the second fluid flow path into the
first sample reservoir when the first movable member is placed in the second configuration,
the second sample reservoir includes a seal configuration to fluidically isolate the
second sample reservoir from the second fluid flow path prior to the second movable member
being placed in the second configuration, the second sample reservoir defining a negative
pressure operable to transfer bodily-fluid within the second fluid flow path into the second

sample reservoir.

53. The apparatus of claim 44, further comprising:

a flow controller coupled to the diverter, the flow controller configured to be
transitioned between a first configuration in which the flow controller defines a portion of the
first fluid flow path between the inlet port and the pre-sample reservoir, and a second
configuration in which the flow controller (1) defines a portion of the second fluid flow path
between the inlet port and the first and second outlet ports, and (2) fluidically isolates the first
fluid flow path.
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54.  An apparatus for obtaining a bodily-fluid sample from a patient, the apparatus
comprising:

a distribution member forming at least a portion of a pre-sample reservoir and defining
a fluid flow path in fluid communication with an outlet; and

a flow controller in fluid communication with the distribution member and configured
to be placed in fluid communication with the patient, the flow controller having a first
configuration in which the flow controller is in fluid communication with the pre-sample
reservoir to transfer a first volume of bodily-fluid from the patient to the pre-sample reservoir,
the flow controller configured to transition from the first configuration to a second
configuration after the first volume of bodily-fluid is transferred into the pre-sample reservoir
to (1) sequester the first volume in the pre-sample reservoir and (2) transfer a second volume
of bodily-fluid to the fluid flow path,

the distribution member configured to be coupled to a sample reservoir after the second
volume of bodily-fluid is transferred into the fluid flow path, the outlet configured to place the
fluid flow path in fluid communication with the sample reservoir when the distribution member
is coupled to the sample reservoir to transfer a sample volume of bodily-fluid from the fluid

flow path into the sample reservoir.

55.  The apparatus of claim 54, wherein any contaminants are included in the first volume

of bodily-fluid and the second volume of bodily-fluid is substantially free from contaminants.

56.  The apparatus of claim 55, wherein sequestering the pre-sample reservoir sequesters the

first volume of bodily-fluid and any contaminants present therein in the pre-sample reservoir.

57.  The apparatus of claim 54, wherein the flow controller is rotated relative to the

distribution member between its first configuration and its second configuration.

58.  The apparatus of claim 54, wherein the first volume of bodily-fluid is between 0.1

milliliters and 10 milliliters.
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59.  The apparatus of claim 54, wherein the second volume of bodily-fluid is between 2.5

milliliters and 50 milliliters.

60.  The apparatus of claim 54, wherein the flow controller is configured to limit movement

from the second configuration toward the first configuration.

61.  The apparatus of claim 54, wherein the flow controller includes an inlet, the inlet is
configured to be coupled to a lumen-containing device, the lumen-containing device is

configured to place the flow controller in fluid communication with the patient.

62. The apparatus of claim 54, wherein the flow controller has a third configuration in which
an inlet of the flow controller is sequestered from the pre-sample reservoir and the fluid flow
path, the flow controller configured to be moved from the third configuration to the first
configuration prior to the flow controller being moved from the first configuration to the second

configuration.

63. An apparatus for obtaining a bodily-fluid sample from a patient, the apparatus
comprising:

a housing;

a distribution member disposed within the housing, the distribution member forming at
least a portion of a pre-sample reservoir and defining a fluid flow path in fluid communication
with an outlet; and

a flow controller coupled to the housing and including an inlet configured to be placed
in fluid communication with the patient, the flow controller having a first configuration in
which the inletis in fluid communication with the pre-sample reservoir to transfer a first volume
of bodily-fluid from the inlet to the pre-sample reservoir, the flow controller configured to be
transitioned from the first configuration to a second configuration to transfer a second volume
of bodily-fluid to the fluid flow path after the first volume of bodily-fluid is transferred into the

pre-sample reservoir,

85

Date regue / Date received 2021-10-29



the distribution member configured to be coupled to a sample reservoir after the second
volume of bodily-fluid is transferred into the fluid flow path, the outlet configured to place the
fluid flow path in fluid communication with the sample reservoir when the distribution member
is coupled to the sample reservoir to transfer a predetermined volume of bodily-fluid from the

fluid flow path into the sample reservoir.

64.  The apparatus of claim 63, wherein the first volume of bodily-fluid includes dermally-
residing contaminants and the second volume of bodily-fluid is substantially free from
dermally-residing contaminants.

65. The apparatus of claim 63, wherein the flow controller is configured to sequester the
first volume of bodily-fluid in the pre-sample reservoir when the flow controller is in the second

configuration.

66.  The apparatus of claim 63, wherein the flow controller is rotated relative to the housing

between its first configuration and its second configuration.

67.  The apparatus of claim 63, wherein the first volume of bodily-fluid is between 1

milliliter and 10 milliliters.

68.  The apparatus of claim 63, wherein the second volume of bodily-fluid is 10 milliliters.

69. The apparatus of claim 63, wherein the second volume of bodily-fluid is between 10

milliliters and 50 milliliters.
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70.  An apparatus for obtaining a bodily-fluid sample from a patient, the apparatus
comprising:

a distribution member forming at least a portion of a pre-sample reservoir, the
distribution member defining a fluid flow path in fluid communication with a coupling portion,
the coupling portion configured to be physically and fluidically coupled to a sample reservoir;
and

a flow controller coupled to the distribution member and including an inlet configured
to receive bodily-fluids from the patient, the flow controller having a first configuration in
which the inlet is placed in fluid communication with the pre-sample reservoir to transfer a first
volume of bodily-fluid withdrawn from the patient to the pre-sample reservoir, the flow
controller configured to be transitioned from the first configuration to a second configuration
after the first volume of bodily-fluid is transferred into the pre-sample reservoir to (1) sequester
the first volume of bodily-fluid in the pre-sample reservoir and (2) transfer a second volume of
bodily-fluid to the fluid flow path,

the coupling portion configured to be coupled to the sample reservoir after the second
volume of bodily-fluid is transferred into the fluid flow path to transfer a sample volume of
bodily-fluid to the sample reservoir, the sample volume of bodily-fluid being at least a portion

of the second volume of bodily-fluid.

71. The apparatus of claim 70, wherein the first volume of bodily-fluid is a first
predetermined volume of bodily-fluid and the second volume of bodily-fluid is a second
predetermined volume of bodily-fluid.

72.  The apparatus of claim 70, wherein the first volume of bodily-fluid includes dermally-
residing contaminants and the second volume of bodily-fluid is substantially free from

dermally-residing contaminants.

73.  The apparatus of claim 70, wherein the sample volume of bodily-fluid is between about

10 milliliters and about 50 milliliters.
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74.  The apparatus of claim 73, wherein the sample volume is about 20 milliliters.

75.  The apparatus of claim 70, wherein the sample reservoir includes at least one of an

aerobic culture media or an anaerobic culture media.

76.  An apparatus for obtaining a bodily-fluid sample from a patient, the apparatus
comprising:

a pre-sample reservoir configured to receive a first volume of bodily-fluid withdrawn
from the patient;

a diverter defining the pre-sample reservoir, the diverter including an inlet port, a first
outlet port, a second outlet port, and a movable member, the inlet port configured to be coupled
to a lumen-defining device for receiving bodily-fluids from the patient, the first outlet port
fluidically coupled to the pre-sample reservoir, the second outlet port configured to fluidically
couple a sample reservoir to the diverter; and

a flow controller at least partially disposed within the diverter and configured to be
moved between a first configuration in which the flow controller defines at least a portion of a
first fluid flow path between the inlet port and the first outlet port, and a second configuration
in which the flow controller defines at least a portion of a second fluid flow path between the
inlet port and the second outlet port, the flow controller configured to limit movement from the
first configuration to the second configuration prior to the pre-sample reservoir receiving the
first volume of bodily-fluid via the first fluid flow path, the flow controller configured to
sequester the first volume of bodily-fluid in the pre-sample reservoir when in the second
configuration;

the movable member configured to be moved relative to the second outlet port, after the
flow controller is placed in the second configuration, from a first configuration in which the
sample reservoir is sequestered from the second fluid flow path to a second configuration in
which the sample reservoir is in fluid communication with the second fluid flow path, the
sample reservoir configured to receive a second volume of bodily-fluid withdrawn from the

patient when the movable member is in its second configuration.
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77.  The apparatus of claim 76, wherein the first volume of bodily-fluid includes dermally-
residing contaminants and the second volume of bodily-fluid is substantially free from

dermally-residing contaminants.

78.  The apparatus of claim 76, wherein the flow controller is rotated relative to the diverter

between its first configuration and its second configuration.

79.  The apparatus of claim 76, wherein the flow controller is moved in a linear motion

relative to the diverter.

80. The apparatus of claim 76, wherein the flow controller is configured to sequester the

first fluid flow path when the flow controller is in its second configuration.
81.  The apparatus of claim 76, wherein the movable member includes a piercing member
configured to pierce a portion of the sample reservoir when the movable member is in its second

configuration.

82.  The apparatus of claim 76, wherein the movable member is coupled to a bias member

configured to at least temporarily maintain the movable member in its first configuration.

83.  The apparatus of claim 76, wherein the bodily-fluid is blood.

84.  The apparatus of claim 83, wherein the sample reservoir includes at least one of an

aerobic culture medial and an anaerobic culture media.

85.  The apparatus of claim 76, wherein the flow controller is configured to limit movement

from the second configuration toward the first configuration.
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86.  The apparatus of claim 76, wherein the flow controller has a third configuration in which
the flow controller sequesters the inlet port from the first outlet port and from the second outlet
port, the flow controller configured to be moved from the third configuration to the first
configuration prior to the flow controller being moved from the first configuration to the second

configuration.

87.  The apparatus of claim 76, wherein the diverter is configured to receive the second

volume of bodily-fluid prior to the sample reservoir being coupled to the diverter.

88.  An apparatus for obtaining a bodily-fluid sample from a patient, the apparatus
comprising:

a pre-sample reservoir configured to receive a first volume of bodily-fluid withdrawn
from the patient;

a diverter including a housing and a distribution member, the housing defining a first
aperture and a second aperture, the distribution member is at least partially disposed within the
housing, the distribution member defining the pre-sample reservoir in fluid communication
with the first aperture and a fluid flow channel in fluid communication with the second aperture,
the distribution member includes a coupling portion in fluid communication with the fluid flow
channel and configured to be physically and fluidically coupled to a sample reservoir; and

a flow controller including an inlet port configured to be coupled to a lumen-defining
device for receiving bodily-fluids from the patient, the flow controller rotatably coupled to the
diverter and configured to be moved from a first configuration in which the inlet port is in fluid
communication with the first aperture, and a second configuration in which the inlet port is in
fluid communication with the second aperture, the flow controller configured such that the pre-
sample reservoir receives the first volume of bodily-fluid prior to being moved from the first
configuration to the second configuration,

wherein the flow controller configured to (1) sequester the first volume of bodily-fluid
in the pre-sample reservoir and (2) transfer a second volume of bodily-fluid to the sample

reservoir when the flow controller is in the second configuration.
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89.  The apparatus of claim 88, wherein the first volume of bodily-fluid includes dermally-
residing contaminants and the second volume of bodily-fluid is substantially free from

dermally-residing contaminants.

90.  The apparatus of claim 88, wherein the coupling portion includes a piercing member
configured to pierce a portion of the sample reservoir to place the sample reservoir in fluid

communication with the fluid flow channel.

91.  The apparatus of claim 90, wherein the piercing of the portion of the sample reservoir
by the piercing member initiates a flow of bodily-fluid from the patient, through the inlet port
and the flow channel, and into the sample reservoir when the flow controller is in its second

configuration.

92. The apparatus of claim 88, wherein the first volume of bodily-fluid is a first
predetermined volume of bodily-fluid, and the second volume of bodily-fluid is a second
predetermined volume of bodily-fluid, the second predetermined volume of bodily-fluid

associated with a sample volume.

93.  The apparatus of claim 92, wherein the sample volume is between about 10 milliliters

and about 60 milliliters.

94.  The apparatus of claim 92, wherein the sample volume is about 30 milliliters.

95.  The apparatus of claim 92, wherein the predetermined pre-sample volume is between

about 1 milliliter and about 10 milliliters.

96.  The apparatus of claim 88, wherein the diverter includes a seal member disposed
between the housing and the flow controller when the flow controller is coupled to the diverter
such that the seal member forms a substantially fluid tight seal with a surface of the flow

controller and a surface of the housing, the seal member defining a first aperture and a second
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aperture, the first aperture of the seal member being substantially coaxial with the first aperture
of the housing, and the second aperture of the seal member being substantially coaxial with the

second aperture of the housing.

97.  The apparatus of claim 88, wherein the flow controller is configured to limit movement

from the second configuration toward the first configuration.

98.  The apparatus of claim 88, wherein the flow controller has a third configuration in which
the inlet port of the flow controller is sequestered from the first aperture and from the second
aperture, the flow controller configured to be moved from the third configuration to the first
configuration prior to the flow controller being moved from the first configuration to the second

configuration.

99.  The apparatus of claim 88, wherein the distribution member is configured to receive the

second volume of bodily-fluid prior to the sample reservoir being coupled to the diverter.

100. An apparatus for obtaining a bodily-fluid sample from a patient, the apparatus
comprising:

a diverter including a housing, a distribution member at least partially disposed in the
housing, and a movable member coupled to the housing, the distribution member defining a
pre-sample reservoir configured to receive a first volume of bodily-fluid withdrawn from the
patient and a fluid flow path sequestered from the pre-sample reservoir, the distribution member
including a coupling portion in fluid communication with the fluid flow path and configured to
be coupled to a sample reservoir; and

a flow controller including an inlet configured to be in fluid communication with the
patient, the flow controller coupled to the housing and configured to be transitioned from a first
configuration in which the inlet is in fluid communication with the pre-sample reservoir to a
second configuration in which the inlet is in fluid communication with the fluid flow path, the
flow controller configured to be transitioned from the first configuration to the second

configuration after the pre-sample reservoir receives the first volume of bodily-fluid to (1)
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sequester the first volume of bodily-fluid in the pre-sample reservoir and (2) transfer a second
volume of bodily-fluid to the fluid flow path when the flow controller is in the second
configuration,

the movable member configured to be moved from a first position to a second position
when the second volume of bodily-fluid is disposed in the fluid flow path and the coupling
portion of the distribution member is coupled to the sample reservoir, the movable member
configured to place the fluid flow path in fluid communication with the sample reservoir when

in the second position.

101.  The apparatus of claim 100, wherein the first volume of bodily-fluid includes dermally-
residing contaminants and the second volume of bodily-fluid is substantially free from

dermally-residing contaminants.

102. The apparatus of claim 100, wherein the movable member includes a piercing member
configured to pierce a portion of the sample reservoir to place the sample reservoir in fluid

communication with the fluid flow path.

103.  The apparatus of claim 100, wherein the flow controller is configured to limit movement

from the second configuration toward the first configuration.

104. The apparatus of claim 100, wherein the flow controller has a third configuration in
which the inlet of the flow controller is sequestered from the pre-sample reservoir and the fluid
flow path, the flow controller configured to be moved from the third configuration to the first
configuration prior to the flow controller being moved from the first configuration to the second

configuration.

105. The apparatus of claim 100, wherein the distribution member is configured to receive

the second volume of bodily-fluid prior to the sample reservoir being coupled to the diverter.
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106. The apparatus of claim 100, wherein the movable member sequesters the fluid flow path

from the sample reservoir when in the first position.

107. The apparatus of claim 100, wherein the movable member includes a flow metering
mechanism configured to provide an output indicative of a volume of the bodily-fluid

transferred from the fluid flow path to the sample reservoir.

108. An apparatus for obtaining a bodily fluid sample from a patient, the apparatus
comprising:

a pre-sample reservoir configured to receive and isolate a first volume of bodily-fluid
withdrawn from the patient;

a diverter at least partially defining the pre-sample reservoir, the diverter including an
inlet port, a first outlet port, and a second outlet port, the inlet port configured to be coupled to
a lumen-defining device for receiving bodily-fluids from the patient, the first outlet port
configured to be in fluid communication with the pre-sample reservoir and the second outlet
port configured to fluidically couple a sample reservoir to the diverter, the diverter defining a
first fluid flow path configured to place the first outlet port in fluid communication with the
inlet port and a second fluid flow path configured to place the second outlet port in fluid
communication with the inlet port; and

a flow controller at least partially disposed within the diverter, a portion of the flow
controller configured to be engaged by a user to move the flow controller within the diverter,
the flow controller including a seal defining a first channel and a second channel, the flow
controller configured to be moved between a first configuration, in which the first channel is in
fluid communication with the first fluid flow path to allow the first volume of bodily-fluid to
be transferred to the pre-sample reservoir, and a second configuration, in which the second
channel is in fluid communication with the second fluid flow path to allow a second volume of

bodily-fluid to be transferred to the sample reservoir.
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109. The apparatus of claim 108, wherein the first volume of bodily-fluid flows within the
first fluid flow path during a first time period and the second volume of bodily-fluid flows

within the second fluid flow path during a second time period, after the first time period.

110.  The apparatus of claim 108, wherein the first volume of bodily-fluid includes dermally-
residing contaminants and the second volume of bodily-fluid is substantially free from

dermally-residing contaminants.

111. The apparatus of claim 108, wherein the diverter includes a movable member
configured to move through the second outlet port to place the sample reservoir in fluid

communication with the second fluid flow path.

112.  The apparatus of claim 108, wherein the diverter is configured to fluidically isolate the
pre-sample reservoir and at least a portion of the first fluid path once the first volume of blood

is disposed in the pre-sample reservoir.

113.  The apparatus of claim 108, wherein the flow controller is configured to be moved from
the first configuration to the second configuration after the first volume of bodily-fluid is

disposed in the pre-sample reservoir.

114.  The apparatus of claim 108, further comprising:

a movable member movably coupled to the diverter and configured to be moved relative
to the second outlet port between a first configuration in which the sample reservoir is
fluidically isolated from the second fluid flow path, and a second configuration in which the

sample reservoir is in fluid communication with the second fluid flow path.
115.  The apparatus of claim 114, wherein the movable member includes a piercing member
configured to pierce a portion of the sample reservoir when the movable member is in its second

configuration.
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116. The apparatus of claim 108, wherein the flow controller is rotated relative to the diverter

between its first configuration and its second configuration.

117.  The apparatus of claim 108, wherein the flow controller is moved in a linear motion

relative to the diverter.

118. The apparatus of claim 109, wherein the flow controller is configured to fluidically

isolate the pre-sample reservoir when the flow controller is in its second configuration.

119. The apparatus of claim 109, wherein the first volume of bodily-fluid is a first
predetermined volume of bodily-fluid, the fluid flow channel is configured to receive a second
predetermined volume of bodily-fluid, the second predetermined volume of bodily-fluid

associated with a sample volume.

120. An apparatus for obtaining a bodily fluid sample from a patient, the apparatus
comprising:

a diverter including an inlet port, a first outlet port, and a second outlet port, the inlet
port configured to be coupled to a lumen-defining device for receiving bodily-fluids from the
patient, the first outlet port configured to be in fluid communication with a pre-sample reservoir
formed within a portion of the diverter, the second outlet port configured to be in fluid
communication with a sample reservoir coupled to the second outlet, the diverter configured to
transition between a first configuration in which the diverter defines a first fluid flow path
configured to place the first outlet port in fluid communication with the inlet port and a second
configuration in which the diverter defines a second fluid flow path configured to place the
second outlet port in fluid communication with the inlet port; and

a flow metering mechanism in fluid communication with the first fluid flow path and

the second fluid flow path, the flow metering mechanism configured to meter a flow of a first
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volume of bodily-fluid through the first fluid flow path into the pre-sample reservoir when the
diverter is in the first configuration and to meter a flow of a second volume of bodily-fluid
through the second fluid flow path into the sample reservoir when the diverter is in the second

configuration.

121.  The apparatus of claim 120, wherein the diverter is configured such that the first volume
of bodily-fluid flows within the first fluid flow path prior to the second volume of bodily-fluid
flowing within the second fluid flow path.

122.  The apparatus of claim 120, wherein the flow metering mechanism is configured to

provide a visual indication to a user.

123.  The apparatus of claim 120, wherein the diverter includes a movable member
configured to move through the second outlet port to place the sample reservoir in fluid

communication with the second fluid flow path.

124.  The apparatus of claim 123, wherein at least a portion of the flow metering mechanism

is at least partially disposed within a portion of the movable member.

125. The apparatus of claim 120, wherein the diverter is configured to be transitioned to the
second configuration to sequester the first volume of bodily-fluid and at least a portion of the

first fluid path once the first volume of bodily-fluid is disposed in the pre-sample reservoir.

126.  The apparatus of claim 120, further comprising:

a flow controller defining a first lumen and a second lumen, the flow controller
configured to be moved between a first position in which the first lumen places the first fluid
flow path in fluid communication with the inlet port and a second position in which the second
lumen places the second fluid flow path in fluid communication with the inlet port, the diverter
configured to transition from the first configuration to the second configuration when the flow

controller is moved from the first position to the second position.
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127.  The apparatus of claim 126, wherein the flow controller is configured to be moved from
the first position to the second position after the first volume of bodily-fluid is disposed in the

pre-sample reservoir.

128.  The apparatus of claim 126, wherein the flow controller is rotated relative to the diverter

between its first position and its second position.

129. The apparatus of claim 126, wherein the flow controller is moved in a linear motion

relative to the diverter.

130. The apparatus of claim 126, wherein the flow controller is configured to sequester the

pre-sample reservoir when the flow controller is in its second position.

131. The apparatus of claim 120, wherein the second volume is between about 10 milliliters

and about 50 milliliters.

132.  The apparatus of claim 120, wherein the second volume is about 30 milliliters.

133.  An apparatus for obtaining a bodily-fluid sample from a patient, the apparatus
comprising:

a diverter including an inlet configured to be coupled to a lumen-defining device for
receiving bodily-fluids from the patient, a first outlet configured to be fluidically coupled to a
pre-sample reservoir disposed within the diverter, and a second outlet configured to be
fluidically coupled to a sample reservoir;

a flow controller at least partially disposed within the diverter and configured to be
moved between a first configuration in which the flow controller defines at least a portion of a
first fluid flow path between the inlet and the first outlet, and a second configuration in which
the flow controller defines at least a portion of a second fluid flow path between the inlet and
the second outlet, the flow controller configured to be transitioned from the first configuration

to the second configuration after the pre-sample reservoir receives a first volume of bodily-fluid
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via the first fluid flow path to (1) sequester the first volume of bodily-fluid in the pre-sample
reservoir and (2) transfer a second volume of bodily-fluid to the second fluid flow path when
the flow controller is in the second configuration; and

a movable member movably coupled to the diverter and configured to be moved relative
to the second outlet between a first configuration and a second configuration when the second
volume of bodily-fluid is disposed in the second fluid flow path, the sample reservoir
configured to be fluidically isolated from the second fluid flow path when the movable member
is in the first configuration, the movable member configured to be moved to the second
configuration to place the sample reservoir in fluid communication with the second fluid flow
path to transfer at least a portion of the second volume of bodily-fluid from the second fluid

flow path to the sample reservoir.
134.  The apparatus of claim 133, wherein the first volume of bodily-fluid includes dermally-
residing contaminants and the second volume of bodily-fluid is substantially free from

dermally-residing contaminants.

135. The apparatus of claim 133, wherein the flow controller is rotated relative to the diverter

between its first configuration and its second configuration.

136. The apparatus of claim 134, wherein the flow controller is moved in a linear motion

relative to the diverter.

137. The apparatus of claim 134, wherein the flow controller is configured to fluidically

isolate the pre-sample reservoir when the flow controller is in its second configuration.

138.  The apparatus of claim 135, wherein the movable member includes a piercing member
configured to pierce a portion of the sample reservoir when the movable member is in its second

configuration.
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139.  The apparatus of claim 135, wherein the movable member is coupled to a bias member

configured to at least temporarily maintain the movable member in its first configuration.

140. The apparatus of claim 135, wherein the sample reservoir includes at least one of an

aerobic culture media or an anaerobic culture media.

141. An apparatus for obtaining a bodily-fluid sample from a patient, the apparatus
comprising:

a pre-sample reservoir configured to receive a first volume of bodily-fluid withdrawn
from the patient;

a diverter at least partially defining the pre-sample reservoir, the diverter including an
inlet port, a first outlet port, and a second outlet port, the inlet port configured to be coupled to
a lumen-defining device for receiving bodily-fluids from the patient, the first outlet port
configured to be in fluid communication with the pre-sample reservoir and the second outlet
port configured to fluidically couple a sample reservoir to the diverter, the diverter defining a
first fluid flow path configured to place the first outlet port in fluid communication with the
inlet port and a second fluid flow path configured to place the second outlet port in fluid
communication with the inlet port;

a flow controller at least partially disposed within the diverter, the flow controller
defining a first channel and a second channel, a portion of the flow controller configured to be
moved within the diverter between a first configuration, in which the first channel is in fluid
communication with the first fluid flow path to allow the first volume of bodily-fluid to be
transferred to the pre-sample reservoir, and a second configuration, in which the second channel
is in fluid communication with the second fluid flow path to allow a second volume of bodily-

fluid to be transferred to the sample reservoir.
142. The apparatus of claim 141, wherein the first volume of bodily-fluid includes dermally-

residing contaminants and the second volume of bodily-fluid is substantially free from

dermally-residing contaminants.
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143.  The apparatus of claim 141, wherein the flow controller is rotated relative to the diverter

between the first configuration and its second configuration.

144. The apparatus of claim 141, wherein the flow controller is moved in a linear motion

relative to the diverter between the first configuration and the second configuration.

145. The apparatus of claim 141, wherein the flow controller is configured to be moved to
the second configuration after the first volume of bodily-fluid is transferred into the pre-sample
TesServoir,

the flow configuration is configured to sequester the pre-sample reservoir and at least a

portion of the first fluid flow path when the flow controller is in the second configuration.

146. An apparatus for obtaining a bodily-fluid sample from a patient, the apparatus
comprising:

a pre-sample reservoir configured to receive a first volume of bodily-fluid withdrawn
from the patient;

a diverter including a housing and a distribution member at least partially disposed
within the housing, the housing defining a first aperture and a second aperture, the first aperture
is in fluid communication with the pre-sample reservoir defined by the distribution member,
the second aperture is in fluid communication with a fluid flow channel defined by the
distribution member, the distribution member includes a coupling portion in fluid
communication with the fluid flow channel and configured to be physically and fluidically
coupled to a sample reservoir; and

a flow controller including an inlet port configured to be coupled to a lumen-defining
device for receiving bodily-fluids from the patient, the flow controller coupled to the diverter
and configured to be transitioned between a first configuration, in which the inlet port is in fluid
communication with the first aperture, and a second configuration, in which the inlet port is in

fluid communication with the second aperture,
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the flow controller configured such that the pre-sample reservoir receives the first
volume of bodily-fluid prior to being transitioned from the first configuration to the second
configuration, the flow controller configured to (1) sequester the first volume of bodily-fluid in
the pre-sample reservoir and (2) allow a second volume of bodily-fluid to be transferred to the

sample reservoir when the flow controller is in the second configuration.

147.  The apparatus of claim 146, wherein the first volume of bodily-fluid includes dermally-
residing contaminants and the second volume of bodily-fluid is substantially free from

dermally-residing contaminants.

148. The apparatus of claim 146, wherein the coupling portion includes a piercing member
configured to pierce a portion of the sample reservoir to place the sample reservoir in fluid

communication with the fluid flow channel.

149. The apparatus of claim 148, wherein the piercing of the portion of the sample reservoir
by the piercing member initiates a flow of bodily-fluid from the patient, through the inlet port
and the fluid flow channel, and into the sample reservoir when the flow controller is in its

second configuration.

150. The apparatus of claim 146, wherein the first volume of bodily-fluid is a first
predetermined volume of bodily-fluid, the fluid flow channel is configured to receive a second
predetermined volume of bodily-fluid, the second predetermined volume of bodily-fluid being

associated with a sample volume.

151.  The apparatus of claim 150, wherein the sample volume is between about 10 milliliters

and about 50 milliliters.
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152.  The apparatus of claim 150, wherein the sample volume is about 30 milliliters.

153. The apparatus of claim 146, wherein the diverter includes a seal member disposed
between the housing and the flow controller such that the seal member forms a substantially
fluid tight seal with a surface of the flow controller and a surface of the housing, the seal
member defining a first aperture and a second aperture, the first aperture of the seal member
being substantially coaxial with the first aperture of the housing, and the second aperture of the

seal member being substantially coaxial with the second aperture of the housing.
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