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(57) Abstract: A syringe-based device includes a housing, a
pre-sample reservoir, and an actuator. The housing defines
an inner volume between a substantially open proximal end
portion and a distal end portion that includes a port
couplable to a lumen-detining device. The pre-sample reser-
voir is fluidically couplable to the port to receive and isolate
a first volume of bodily fluid. The actuator is at least par-
tially disposed in the inner volume and has a proximal end
portion that includes an engagement portion and a distal end
portion that includes a sealing member. The engagement
portion is configured to allow a user to selectively move the
actuator between a first configuration such that bodily fluid
can flow from the port to the pre-sample reservoir, and a
second configuration such that bodily fluid can flow from
the port to a sample reservoir defined at least in part by the
sealing member and the housing.
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SYRINGE BASED FLUID DIVERSION MECHANISM
FOR BODILY-FLUID SAMPLING

Cross-Reference to Related Applications

{1681} This application claims priority to and the benefit of US. Provisional Patent
Application Scrial No. 61/731,620, entitled “Syringe Based Fluid Diversion Mechanism For
Bodily-Fluid Sampling,” filed November 30, 2012, the disclosure of which s incorporated

herein by reference in its entirety.

Background
116823] Embodiments described herein relate generally to the parcuteral procurement of

bodily-fluid samples, and more particularly to devices and methods for parenterally-

procuring  bodily-fluid samples with reduced contamunation from wicrobes or other

contarninants exterior to the bodily-fluid source, such as dermally-residing microbes.

11683} Health care practitioners routinely perform various types of microbial tests on
paticnts using parcnterally-obtained bodily-fluids. In some instances, patient samples {c.g.,
bodily-fluidsy are tested for the presence of one or more potentially undesirable raicrobes,
such as bacteria, fungi, or yeast {c.g., Candida). Microbial testing may include incubating
patient samples in one or more sterile vessels containing culture media that 18 conducive to
microbial growth, real-time diagnostics, and/or PCR-based approaches.  Generally, when
such microbes are present in the patient sample, the microbes flourish over time in the culture
medium.  After a pre-determined amount of time {(e.g., a few hours to soveral days), the
cubtore medium can be tested for the presence of the mcrobes. The presence of microbes in
the culture mediom suggests the presence of the same microbes in the patient sample which,
in turn, suggests the presence of the sarme 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 mediurn, the patient may be prescribed one or more antibiotics or other treatments

specifically designed to treat or otherwise remove the andesired microbes frora the patient.

11064} Patient samples, however, can becorse contaminated duning procurement. One
way in which contamination of a patient sample may occur is by the transfer of microbes
from a bodily suorface {e.g., dermally-residing microbes) dislodged during veedle nsertion

into a paticnt and subscquently transferred to a culture medium with the patient sample. The
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bodily surface and/or other undesirable external microbes may be disledged either directly or
via dislodged tissue fragments, hawr follicles, sweat glands and other adnexal sitroctures.
Another possible source of contanunation is from the person drawing the patient sample. For
example, a doctor, phlebotomist, nurse, cte. can transfer contarmnants from their body {e.g.,
finger, arms, ¢fc.) to the patient sample. The trausferred microbes may thrive in the culture
rmedinm and eventually yield a positive microbial test result, thereby falsely indicating the
presence of such microbes in vivo., Such inaccurate results are a concern when attempting to
diagnose or treat a suspected illness or condition. For example, false positive results from
microbial tests way result 1o the patient being unnecessardy subjected o one or wore anti-
microbial therapies, which may cause serious side effects to the patient inchuding, for
example, death, as well as produce an uvnnecessary burden and expense to the health care

system.

{1605] As such, a need exists for improved bodily-fluid transfer devices and methods that

reduce microbial contamination in bodily-fluid test samples.

Summary

{1606] Devices  for parenterally-procuring  bodidy-fluid  samples  with  reduced
contaroination frorn microbes extenior to the bodily-fluid source, such as dermally-residing
microbes, are described hercin.  In some embodiments, a syringe-based device for
parcuteraliy-procuring bodily fluid savoples with reduced contamivation from a patient
includes a housing, a pre-sample reservolr, and an actuator mechanism. The housing has a
proximal end portion and a distal cond portion and defines an 1ouner volume therebetween. The
proximal end portion is substantially open and the distal end portion has a port configured fo
be coupled to a lumen-defining device for recerving bodily fluids from the patient. The pre-
sample reservoir is fluidically couplable to the port and is configured to receive and isolate a
first volume of bodily fluid withdrawn from the patient, The actuator roechanism s at loast
partially disposed in the inner volume of the housing and has a proximal end portion and a
distal end portion. The distal end portion includes a sealing member and the proximal end
portion includes an engagement portion configured to allow a user to selectively move the
actuator mechanism between a first configuration in which the bodily fluid can flow from the

port o the pre-sample reservowr, and a second configuration 1o which the bodily fluid can

A
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flow from the port to a sample reservoir defined at least in part by the sealing member and the

housing,
Brief Description of the Drawings
{1687} FIG. 1 is g schematic tlustration of a syringe-based transfer device according to

an embodiment.

{1668} FIG. 2 8 a front view of a syringe-based transfer device according to an

embodiment, 1 a4 first configuration.

{1609] FIG. 3 is an exploded view of the syringe-based transfer device of FIG. 2.
{1616} FIG. 4 is a cross-sectional view of the syringe-based transfer device iHustrated in

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

(1614} FIG. 5 18 a cross-sectional view of the syringe-based transfer device of FIG. 2

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

(1812} FIG. 6 i3 a cross-sectional view of the syringe-based transfer device of FIG. 2

taken along the line X;-X; in g third configuration.

{1613} FIG. 7 is a front view of a syringe-based transfer device according to an
embodiment, in a first configuration.

{1014} FIG. ¥ is an exploded view of the syringe-based transfer device of FIG. 7.

{1615} FIG. 9 18 a cross-sectional view of the syringe-based transfor device of FIG. 7

taken along the line X, X, in the first configuration.

{1416} FIG. 10 is a cross-sectional view of the syringe-based transfer device of FIG. 7

taken along the hoe X,-X, 10 a second configuration.

{1617} FIG. 11 15 a front view of a syringe-based transfer device according to an

embodiment, in a first configuration.

{1818} FIG. 12 s an exploded view of the syringe-based trausfer device of FIG. 11

[
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{1619} FIG. 13 is a cross-sectional view of the syringe-based transfer device of FIG. 11

taken along the line X5-Xa, 1n the first configuration.

{1626} FIG. 14 15 a cross-sectional view of the syringe-based trausfer device of FIG. 11

taken along the line X5-X3, in a second configuration.

1621 FHG. 15 is a cross-sectional view of the syringe-based transfer device of FIG. 11
| , YTnE

taken along the hne X5-X, in a third configuration.

{1622} FIG. 16 and 17 are schematic tllustrations of at least 4 portion of a syringe-based
transfer device in a first configuration and a second configuration, respectively, according to

an embodiment,

{1823} FIG. 18 18 a front view of a syringe-based transfer device according to an

embodiment, in a first configuration.
{1624} FIG. 19 18 an exploded view of the syringe-based transfer device of FIG. IR,

{1625} FIG. 20 18 a cross-sectional view of the syringe-based trausfer device of FIG. 18

taken along the line X4-X4, 1u the first configuration.

{1026] FIG. 21 18 a cross-sectional view of the syringe-based transfer device of FIG. 18

taken along the hne Xy-Xy, in a second configuration.

{1627} FIG. 22 15 a cross-sectional view of the syringe-based transfer device of FIG. 18

taken along the Hne X4-Xy, in a third configuration.

{1628} FIG. 23 is a cross-sectional view of the syringe-based transfer device of FIG. 1¥
yung

taken along the line X=Xy, in a fourth configuration.
{1629} FIG. 24 15 a flowchart iHlustrating a method of using a syringe-based transfer
device to obiain a bodily fluid saraple from a patient.

Detailed Description

{1638} Devices  for  parenterally-procuring  bodily-fluid  samples  with  reduced
contamination from microbes exterior to the bodily-fhud source, such as dermally-residing

microbes, are described herein.  In some ombodiments, a syringe-based device for
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parenteraliy-procuring bodily fluid samples with reduced contamination from a patient
includes a housing, a pre-sample reservoir, and an actuator mechanism. The housing has a
proximal end portion and a distal end portion and defines an inner volume therebetween. The
proximal end portion is substantially open and the distal end portion has a port configured to
be coupled to a lumen-defining device for receiving bodily fthads from the patient. The pre-
sammple reservorr 1s fluidically couplable to the port and 18 configured to recetve and isolate a
first volume of bodily fluid withdrawn from the patient. The actuator mechanism is at least
partially disposed in the inner volume of the housing and has a proximal end portion and 2
distal end portion. The distal cod portion includes a scaling merober and the proximal end
portion includes an cngagement portion configured to allow a user to selectively move the
actuator roechanism between a fivst configuration 1o which the bodily fluid can flow from the
port to the pre-sample rescrvoir, and a second configuration in which the bodily fluid can
flow from the port to a saraple reservoir defined at least in part by the sealing mernber and the

housimg.

{1634 Io some embodiments, a syringe-based device for parenterally-procuring bodily
fluid saropics with reduced contanunation fror a patient includes & housing and an actuator
mechanism. The housing has a proximal end portion and a distal end portion and defines an
inner volume therebetween. The proximal end portion is substantially open and the distal end
portion has a port configured to be coupled to a lumen-defining device for receiving bodily
fluids from the patient. The actuator mechanism is movably disposed in the inner volume.
The actuator mechanism mcludes a first member having 4 proximal end portion and a distal
end portion and defining an inner volume therebetween, and a second member movably
disposed i the inner volume of the first member. The distal end portion of the first member
inchudes a furst plunger including a flow channel configured to allow selective fluid
communication between the jnner volume defined by the housing and the nner volume
defined by the first member. The second member inchudes a second phunger disposed at a
distal end portion of the sccond member and an engageraent portion configured to allow a

user to selectively move the actuator mechanism,

11633} In some embodiments, a syringe-based device for parenterally-procuring bodily
fluid samples with reduced contamination from a patient inchudes a housing, an actuator
roechanism, and a prercing member. The housiug has a proximal end portion and a distal end

portion and defines an inner volume therebetween. The proximal end portion is substantially

Lh
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open and the distal end portion has a port configured t© be coupled to a lumen-defining
device for receiving bodily fluids from the patient. The actuator mechanism is movably
disposed in the inner volume of the housing. The actuator mechanism has a proximal end
portion and a distal end portion and defining an inner volume therebetween. The distal end
portion inchides a plunger including a flow chasnel.  The proximal end portion is
substantially open and configured to reccive a vacuum-sealed sample tube. The piercing
member is disposed in the inner volume of the actuator mechanisms and defines a lomen
fluidically coupled to the flow channel of the plunger. The flow channel of the planger and
the piercing member configured to allow selective fluld communuication between the inner

volume defined by the housing and the inner volume defined by the actuator mechanism.

{1833} In some embodiments, a syringe-based device for parenterally-procuring bodily
flind samples with reduced contamination from a patient ncludes a housing, an actuator
mechanism, and a flow control mechanism. The housing bas a proximal end portion and a
distal end portion and defines an inner volume therebetween., The proximal end portion is
substantially open and the distal end portion has a port configured to be coupled to a lumen-
defining device for receiving bodily fluids fromn the patient.  The actuator mechamism is
movably disposed in the inner volume of the housing and has a proximal end portion and a
distal end portion. The distal end portion includes a first plunger and the proximal end
portion including an engageroent portion configured to allow a user to selectively wove the
actuator mechanism. A second plunger is movably disposed in the inner volume of the
housing and releasably coupled to the actuator mechanisia. The second plunger defines a
flow channel configured to be placed in selective fluid communication with the port. The
flow countrol mechanism is operable to selectively control fuid How between the port and a
pre-sample reservoir defined by the second planger and the housing. The flow control
racchanism is configured to be moved between a first configuration in which the bodily fluid
can flow through a first flow path to the pre-sample reservoir, and a second configuration in
which the bodily fluid can flow through a sccond Hlow path to a sample reservorr coliectively

defined by the first plunger, the second plunger, and the housing.

11634} In some cmbodiments, a method of using a syringe-based transfer device,
including a housing with a port and an actuator mechanism movably disposed in the housing,
to obtain a bodily fluid sample from a paticot includes establishing fluid coromunication

between the patient and the port of the syringe-based transfer device and establishing fluid

)
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communication between the port and a pre-sample reservoir. A first volume of bodily fluid 18
transferred to the pre-sample reservolr with the syringe-based transfer device. The pre-
sample reservoir is fluidically isolated from the port to sequester the first volume of bodily
fluid in the pre-sample reservoir. After the first volume of bodily fluid has been sequestered
in the pre-sample reservoir, fluid commmmication is established between the port and a sanmiple
reservoir defined at least in part by the actuator mechanism and the housing. The actuator
mechanism is moved from a first position to a second position to draw a second volume of

bodily fluid from the patient nto the sample reservorr,

{1635] In some ecmbodiments, an apparatus includes a housing and an actuator
mechanism. The apparatus further toctades a first fluid reservoir and a second fluid reservorr,
fluidically isolated from the first fluid reservoir, defined at least in part by the housing and/or
the actuator mechansro. The housing juclades a port configured to receive a bodily-fluid.
The housing and the actuator mechanism collectively define a first fluid flow path and a
second fluid flow path. The first fluid flow path s configured fo transtor a first flow of
bodily-fluid from the port to the first fluid reservoir when the actuator mechanism is in a first
position relative to the housing. The sccond fluid flow path is configured fo transfer a second
flow of bodily-fluid, substantially free from undesirable microbes that are not representative
of in vivo patient condition, from the port to the second fluid reservoir when the actuator

mechanisio 18 1n a second position relative to the housing.

11636} o some cmbodiments, a bodily-fluid transfer device can be configured to
selectively divert a first, predetermined amount of a flow of a bodily-fluid to a first reservoir
betore permitting the flow of a secound amount of the bodily-fluid mto a second reservowr. In
this manner, the second amount of bodily-fluid can be used for diagnostic or other testing,
while the first amount of bodily-fluid, which may contain microbes from a bodily surface
and/or other external source, is isolated from the bodily-fluid to be tested for microbial
presence but yet can be used for other blood tests as ordered by clinician {e.g., corplete

blood count “CBC”, immunodiagnostic tests, cancer-cell detection tests, or the like).

{1637} Ag referred to herein, “bodily-fluid” can include any fluid obtained from a body of
a patient, mcluding, but not limited to, blood, cercbrospinal fluid, urine, bile, lymph, saliva,
synovial fhud, serous fluid, pleural fluid, ammiotic fhud, and the like, or any combination

thereof,

~k
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{1838} As used herein, the term “set” can refer to multiple featwres 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 sct of walls can be considered as multiple
walls, Similarly stated, a monolithically constructed itern can melude a set of walls. Such a
set of walls can nclude, for example, multiple portions that are 1n discontinuous from cach
other. A sct of walls can also be fabricated from roultiple tteras that are produced separately

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

{1639 As used in this specification, the words “proximal” and “distal” refer to the
direction closer to and away from, respectively, a user who would place the device mto
contact with a patient. Thus, for example, the end of a device first touching the body of the
patient would be the distal end, while the opposite end of the device {e.g., the end of the

device bewng manipulated by the user) would be the proximal end of the device.

{10401 As used m this specification and the appended claimus, the termos “first,
predetermined amount,” “first amount,” and “first volume™ deseribe an amount of bodily-
fluid configured to be received or contained by g first reservoir or 4 pre-saraple reservoir.
While the terms “first armsount” and “first vohume” do not explicitly deseribe a predetermined
amount, it should be understood that the first amount is the first, predetermined amount

unless exphcitly described differently.

{1041} As used 1o this specification and the appended clairos, the terms “second amount”
and “second volume” describe an amount of bodily-fluid configured to be received or
contained by a second reservoir or sample reservoir. The second amount can be any suitable
amount of bodily-flhuid and need not be predetermined.  Conversely, when explicitly
described as such, the second amount received and contaned by the second veservoir or

sample reservolr can be a second, predetermined amount.

11042} FIG. 1 is a schematic illustration of a portion of a syringe-based transfer device
100, according to an cmbodiment. Generally, the syringe-basced transfer device 100 (also

LR TS

referred to berein as “bodily-fhad transfer device,” “fhud tansfer device,” or “transfer
device”) 18 configured to permit the withdrawal of bodily-fluid from a patient such that a first
portion or amount of the withdrawn fluid s Buidically wsolated and diverted away frorwn a
second portion or amount of the withdrawn fluid that is to be used as a biclogical sample,

such as for testing for the purpose of medical diagnosis and/or treatment. o other words, the
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transfer device 100 is configured to transfer a first, predetermined amount of a bodily-fluid fo
a first collection reservoir and a second amount of bodiy-fluid to one or more bodily-fhuid
collection reservoirs (¢.g., sample reserveoirsy fluidically isolated from the first coliection

reservolr, as described in more detaii herein.

{1843} The transfer device 100 inclades a housing 101, an actuator mechanism 140, a
first fhud reservoir 180 (also referred to herein as “first reservoir” or “pre-sample reservoir”™),
and a sccond fluid reservoir 190 {(also referred to herein as “second reservowr” or “sample
reservoir”y, different from the first reservoir 188, The housing 101 can be any suitable shape,
size, or configuration and is described in further detail herein with respect to specific
embodiments. As shown o FIG. 1, the housing 101 wnchudes a port 105 that can be at least
temporarily physically and fluidically coupled to a medical device defining a pathway P for
withdrawing and/or conveying the bodily-fluid from the patient to the transfer deviee 100
For example, the port 185 can be a Luer-Lok® or the hke configured to be physically and
fluidically coupled to a ncedle, a cannuly, or other lumen-containing device.  In other
embaodiments, the port 105 can be monolithically formed with at least a portion of the lumen-
containing device. In this manner, the port 105 can receive the bodily-fluid from the patient

via the pathway P as further described herein.

{1644} As shown m FIG. 1, the housimng 101 defines an ioner volume 111 that s
configured o receive a portion of the actuator mechanism 140. More specifically, the
actuator mechanista 140 1s at least partially disposed within the juner volume 111 of the
housing 101 and is movable between a first configuration and a second configuration relative
to the housing 101, The housing 101 1 also configored to bouse at least a portion of the fivst
reservolr 180 and at least a portion of the second reservoir 190, For example, in some
embodiments, the first reservorr 180 and/or the sccond reservoir 190 can be at least
temporarily disposed within the inner volume 111 defined by the housing 101, In other
cmbodiments, the first reservoir 180 and/or the sccond reservoir 190 can be at least partially
defined by a set of walls of the housing 101 that define the inner volume 111, Simlarly
stated, a portion of the inner velume 111 can form at least a portion of the first reservoir 180

and/or a portion of the second reservoir 190,

{1045} The actoator mechanism 140 can be any suttable shape, size, or configuration.
For cxample, in some embodiments, the shape and size of at least a portion of the actuator

roechanism 140 substantially corresponds to the shape and size of the walls of the housing

G
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101 defining the mner volume 111, As described above, at least a portion of the actuator
roechanism 140 18 movably disposed within the inner volume 111 of the housing 101, For
example, i some embodiments, a distal end portion of the actuator mechanism 140 is
disposed within the nner volurme 1 of the housing 101 and a proximal end portion of the
actuator mechanism 140 is disposed substantially outside the housing 101, In this manner, a
user can engage the proximal end portion of the actuator mechanism 140 to move the portion
of the actuator mechanism 140 disposed within the inner volume 111 between the first
configuration and the sccond configuration relative to the housing 101, In some
embodiments, the actuator wechanism 140 can be disposed i a third configuration {or

storage configuration} relative fo the housing 101, as further described herein.

{1446] While not shown in FIG. |, in some embodiments, the actuator mechanism 140
can include a first member and a second mersber. In such embodiments, both the first
member and the second member can be collectively moved within the inner volume 111 of
the housing 101, In addition, the first mmember and the sccond member can be configured to
move independently within the housing 101, Similarly stated, the first member can be moved
relative to the second member and/or the second member can be moved relative the first
member, as further desertbed below with respect to specific embodiments.  In some
embodiments, the first member and/or the second member can form a piston or phunger
configured to move within the oner volume 111, Furthermore, a porttion of the piston or
plunger can form a substantially fluid tight seal with the walls of the housing 101 defining the
inner volume 111, o this wanner, the housing 101 and the actuator mechanism 140 can
collectively form a scaled, air-tight cavity {c¢.g., a syringe} such that the actuator mechanism
144 (or at least a portion of the actuator mechanism 140) can be configured to ntroduce or

otherwise facilitate the development of a vacuum within the inser voluome 111

{18471 The first reservoir 180 can be any suitable reservoir for containing the bodily-
fluid. For exaraple, in some embodiments, the first reservoeir 180 1s defined by a portion of
the walls of the housing 101 defining the inner volume 111 and a portion of the actuator
mechanism 140, In other embodiments, the first reservoir 180 15 defined by only the actuator
mechanism 140, In still other embodiments, the first reservoir 180 can be a pre-sample
reserveir described in detail in U.S. Patent No. 8,197,420 (“the "420 patent™), the disclosure
of which is incorporated herein by reference in its entivety.  In this manner, the first reservoir

180 can be selectively placed in fluid communication with the housing 101 or the actuator

10
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mechanism 1490 either directly {e.p., physically and fluidically coupled to the housing 101 or
the actuator mechanism 140) or wdirectly (e.g., fluidically coupled via mtervening stracture

such as sterile flexible tubing).

{1048} The first reservoir 180 is configured to recetve and contain the first,
predetermined amount of the bodily-fluid. More specifically, when the actuator mechanism
140 is in the first configuration, a portion of the actnator mechanism 140 and a portion of the
housing 101 can define a first fluid flow path 181 configured to fluidically couple the port
105 of the housing 181 to the first reservoir 183, In some embodiments, the actuator
mechanism 140 can be moved to the first configuration {¢.g., from the third configuration
described above) and can wtroduce a vacuum that faciitates the flow of the bodily-fluid
through the first flow path 181 and into the first reservoir 180, The first reservoir 180 18
configured to contawn the first amount of the bodily-flnd such that the first amount 1
tluidically isolated from a second amount of the bodily-fluid {different than the first amount

of bodily-fluid) that is subsequently withdrawn from the patient.

[1049] The sccond reservoir 190 can be any suitable rescrvoir and is configured to
receive and contain the second amount of the bodily-fluid. In some embodiments, the second
reservoir 190 is defined by a portion of the walls of the housing 101 defining the fnner
volurae 111 and a portion of the actuator member 140, To this manner, when the actuator
mechanisim 140 is in the second configuration, a portion of the actuator mechanism 140 and a
portion of the housing 101 can defive a second fluid fow path 191 configured to flindically
couple the port 103 © the second reservoir 190, In some embodiments, the movement of the
actuator rocchanism 140 fo the second configuration can be such that a second vacaum force
facilitates the flow of the bodily-fluid through the second flow path 191 and mnto the second
reservolr 190, The second amount of bodily-fluid can be an amount withdrawn from the
patient subsequent to withdrawal of the first amount.  In some embodiments, the second
reservoir 190 18 configured to contain the sccond amount of the bodily-fluid such that the

second amount is fhuidically isolated from the first amount of the bodily-fthud.

{1056] As described above, the transter device 180 can be used to transtor a bodily-fhud
from a patient to the first reservoir 180 and/or second reservorr 190 included in the transfer
device 100, More specifically, the flow of the first amount of bodily-fluid transferred to the
first reservoir 180 can be such that dermally-residing microbes dislodged during a

venipuncture event and/or other external sources {e.g. arabient airborne microbes, transferred
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from the skin of the practitioner collecting the sample, etc.} become entrained in the flow and
are thereby transtorred to the first reservorr 180, In addition, the fitst reservoir 180 fluidically
isolates the first amount such that when the subsequent second amount is withdrawn into the
second reserveir 1940, the second armount is substantially free frorn the dermally-residing
microbes.  Although not shown in FIG. 1, in some embodiments, the syringe-based transfer
device 100 can be coupled to a deviee in fluid comrounication with the patient that is also
configured to reduce contamination of a patient sample. For example, in some embodiments,
the syringe-based transfer device 100 can be used with a lumenless needle or the like such as
those deseribed in US. Patend Application Scnial No. 61/777,758, entitled “Lumenless

Needle for Bodily-Fluid Sample Collection,” filed on March 12, 2013 ( “the "75¥

application”) the disclosure of which s incorporated herein by reference in s entirety.
{1851} In some embodiments, the transfer device 100 can be configured such that the first

amount of bodily-fluid need be conveyed to the first reservoir TR0 before the transfer device
100 will permit the flow of the second amount of bodily-fluid to be conveyed through the
second flow path 191 to the second reservoir 180, In this manner, the transfer device 100 can
be characterized as requiring compliance by a health care practitioner regarding the collection
of the first, predetermined amount {(e.g., a pre-sample) prior to collection of the second
amount {¢.g., a sample} of bodily-fluid. Similarly stated, the transfer device 100 can be
configured to prevent a health care practitioner from collecting the second amount, or the
sample, of bodilty-fluid into the second reservoir 190 without first diverting the first amount,
or pre-saraple, of bodiy-fhuid info the first reservowr 180, v this roanner, the health care
practitioner 18 prevented from including (whether intentionally or unintentionally) the first
amount of bodily-fluid, which s more likely to contain dermally-residing mucrobes and/or
other external undesirable contaminants, in the bodily-fhuid sample to be used for analysis. In
other embodiments, the fluid transfer device 100 need not include a forced-compliance

feature or component.

{16582} o some embodiments, the actuator wechanism 140 can have a fourth
contiguration, different than the first, second, and third configurations. In such embodiments,
the actuator mechanista 140 can be moved twowards the fourth configuration when the transfer
device 100 has collected the second amount of the bedily-fluid and has been removed from
contact with the patient. When 1o the fourth configuration, the first Huid reservoir 180 can

maintain the first amount of bodily-fluid in fluid isolation and the second fluid reservoir 190
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can be maintained in fluid communication with the port 105, Therefore, when the actuator
roechanism 140 18 moved toward the fourth configuration the transfer device 100 can transfer
a portion of the second amount of the bodily-fluid from the second reservoir 190 to any
suitable container {e.g., a vile, a test tube, a petri dish, a culture medium, a test apparatus, or

the like} such that the portion of the second armount of bodily-fluid can be tested.

{18583} FIGS. 2-0 illustrate a syringe-based transfer device 200 according to an
cmbodiment. The syringe-based transfer device 200 (also referred to herein as “bodily-fluid
transter device,” “fluid transfer device,” or “iransfer device™) includes a housing 281 and an
actuator mechanism 240, Furthermore, the transfer device 200 is configured to include or
define a first flind reservoir 280 {also referred to hercin as “fivst reservoir” or “pre-sarapiec
reservoir”) and a second fluid reserveoir 290 (also referred to herein as “second reservoir” or
“savople reservon”).  The transfor device 200 can be any suitable shape, size, or
contfiguration. For example, while shown in FIGS. 2 and 3 as being substantially cylindrical,
the transfer device 200 can be square, rectangular, polygonal, and/or any other non-

cylindrical shape.

{10654} As shown in FIGS. 2 and 3, the housing 201 includes a proximal end portion 202
and a distal end portion 203 and defines an inner volume 211 therebetween. In some
cmbodiments, the housing 201 can be substantially sirolar to a syringe body. The proximal
end portion 202 of the housing 201 18 substantially open and is configured to receive at least a
portion of the actuator mechanism 240 such that the portion of the actuator mechanisra 240 18
movably disposed within the inner volume 211, Furthermore, the inner volume 211 18
configured to define the second fluid reservoir 290, as further described herein. The distal
end portion 203 of the housing 201 includes a port 205, In some embodiments, the port 203
can be monolithically formed with the housing 201 {e.g., as shown in FIGS. 2-6) In other
embodiments, the port 205 can be coupled to the distal end portion 203 in any suitable
ranner such as, for exarnple, via a friction fit, g threaded coupling, a mechanical fastener, an

adhesive, any number of mating recesses, and/or any combination thereof.

{1085} The port 205 can be any swtable shape, size, or configuration. For example, 1n
some embodiments, at least a portion of the port 205 can form a lock mechanism configured
to be physically and fhadically coupled to a needle, a cannula, or other lumen-containing
device. For cxample, in some embodiments, the port 205 can be a Luer-Lok® or similar

locking mechanism configured to physically and fhadically couple to a needle or canmula

[
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asserubly {(not shown in FIGS. 2-6). In other embodiments, the port 205 can be
monolithically formed with at least a portion of the humen~-coutaining device. In this manner,
the port 2035 can be placed in fluid communication with a lumen defined by the lumen-
defining device and to receive the bodily-fluid from a patient when the lurnen-defining device
is disposed within the patient (e.g., as a result of a venipunciure event), as further described

herein.

{1056} As described above, the actuator mechanism 240 is disposed within the mmer
volume 211 and is mowvable between a first position {e.g., a distal position relative to the
housing 201} and a sccond position {¢.g., a proximal position relative to the housing 201).
Furthermore, the movement of the actuator mechanisra 248 relative to the housing 201 can
move the transfer device 200 between a first, second, and third configuration, as further
described herem. The actuator mechanism 248 includes a first member 241 and a second
member 251, The first member 241 of the actuator mechanism 240 includes a proximal end
portion 242 and a distal end portion 243 and defines an inner volume 246 therebetween. At
icast a portion of the inner volume 246 is counfigured to define the first reservoir 280, as

further described herein,

{16587} The proximal end portion 242 is substantially open such that at least a portion of
the second member 251 can be movably disposed withwn the inner volurae 246, The proximal
end portion 242 also includes a protrusion 244 that extends from an inner surface of a wall
{or sct of walls) defining the mner volume 246 and 15 counfigured to selectively engage a

portion of the second member 251,

{1058} The distal end portion 243 of the first member 241 includes a plunger 247. The
plunger 247 s configured to forro a friction fit with the woer surface of the walls defiming the
inner volume 211 when the actuator mechanism 240 is disposed within the housing 201,
Similarly stated, the plunger 247 defines a fluidic seal with the inner surtace of the walls
defining the mner volume 211 such that a portion of the inner volume 211 proximal of the

7
!

slunger 247 is fluidically isolated frorm a4 portion of the mner volume 211 distal of the plunger

piusg 3 PURg

247. The planger 247 1 further configored to define a chanuel 248 that extends though a

distal end and a proximal end of the plunger 247, Moreover, a portion of an inner set of walls

defining the channel 248 is configured to form a valve seat 249, In this manner, a portion of
o

the channel 248 can recetve a valve 270 that is 1 contact with the valve seat 249,

14
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{10659] The valve 270 can be any suitable valve. For example, in some embodiments, the
valve 270 is a one-way check valve configured to allow a flow of 4 flud from a distal end of
the valve 270 to a proximal end of the valve 270 but substantially not aliow a flow of the
fluid from the proximal end to the distal end. In addition, the valve 270 can be disposed
within the channel 248 and can be in contact with the valve seat 249 such that the valve 270
forms a substantially fluid tight scal with the walls defining the channel 248, In some

~
/
/

embodiments, the valve 270 can form a first {it with walls defining the chanpel 248, In other
embodiments, the valve 270 can form a threaded coupling or the like with at least a portion of
the walls. The valve 270 can also include a seal member configured to engage the valve seat
249 thereby forming at least a portion of the flnid tight seal. The arrangement of the plunger
247 and the valve 270 1s such that wheo the valve 270 s i the open configuration, the inner
volume 246 defined by the first member 241 18 placed in fluid communication with the

portion of the inner volume 211 of the housing 201 that 15 distal of the plunger 247, as further

described herein.

{1868 The second member 251 of the actuator mechanism 240 includes a proximal end
portion 252 and a distal cud portion 253, The proximal end portion 232 includes an
engagement portion 258 that can be engaged by a user {e.g., a phlebotomist, a nurse, a
technician, a physician, ¢tc.} to move at least a portion of the actuator mechanism 240 relative
to the housing 201, The distal end portion 253 includes a plunger 257 configured to form a
friction fit with the inner surface of the walls defining the inner volume 246 when the second
raember 2571 18 disposed with the first member 241, Similarly stated, the plunger 257 defines
a thaidic seal with the inner surface of the walls defining the mner volume 246 such that a

r~
7

portion of the inner volume 246 proximal of the plunger 257 1s fluidically solated from a

~
/
/

portion of the fnner volume 246 distal of the plunger 25

{1861] As described above, at least a portion the second member 251 is configured to be
rovably disposed within the inner volume 246 of the first member 241 More specifically,
the second member 251 can be movable between a first position {e.g., a distal position} and a
second position {e.g., a proximal position} thereby moving the actuator mechanism 240
between a first configuration and a4 second configuration, respectively.  In addition, the
second member 251 includes a protrusion 254 that extends in a radial direction to selectively
cugage the protrusion 244 of the first member 241, In this manner, the protrusion 244 of the

first member 241 and the protrusion 254 of the second member 251 can be placed in contact
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to substantially limit a proximal movement of the sccond member 251 relative the first

raember 241,

11062} Fnouse, a user can engage the transter device 200 {o couple the port 205 to a
proximal end portion of a himen-defining device {uvot shown) such as, for example, a
butterfly needle, a cannula assernbly, a trocar (which 18 some cases is used to insert @ catheter
into a patient), or the like. With the port 205 physically coupled to the humen-defining
device, the port 205 18 placed i fluid communication with the lumen defined by the lumen-
defining device. Furthermore, the distal end portion of the lumen-defining device can be
disposed within a portion of the body of a patient (¢.g., @ vein}. In this manner, the port 2035

is placed 1 fluid communication with the portion of the body.

11663} With the port 205 coupled to the lomen-defining device, a user {cg., a
phicbotomist, a nurse, a technician, a physician, or the like) can move the transfer device 200
from the first configuration to the second configuration. More specifically, the user can
cogage the eungagement portion 258 of the second member 251 included in the actoator
mechanism 240 to move the actuator mechanism 240 frorn ifs first configuration to its second
configuration, thereby placing the transfer device 200 in the second configuration, as
indicated by the arrow AA in FIG. 5. In this manner, the second meraber 251 of the actuator
roechanism 240 1s moved in a proximal direction relative to the first mevober 241 {e.g., the
first member 241 does not substantially move in the proximal direction} until the protrusion
254 of the sccond mewmber 251 18 placed wnto contact with the protrusion 244 of the first

member 241,

{1864] The arrangement of the second member 251 within the first member 241 is such
that the proximal rootion of the second member 251 nereases the volume of the portion of
the inner volume 246 that is distal of the plunger 257, thereby defining the first reservoir 280,
Furthermore, with the plunger 257 forroing a fluid tight secal with the inner surfuce of the
walls defining the inner volume 246, the merease of volume can produce a negative pressure

within the first reservoir 284,

{1065} As shown by the arrow BB in FIG. 5, the port 203, the valve 270, and the channel
24R define a fhuid flow path that places the first reservoir 280 1 flnd commumeceation with
the lumen-defining device.  Therefore, the first reservoir 280 is placed in flumid

comurunication with the portion of the patient {(e.g., the vewn). Expanding further, the
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negative pressure within the first reservoir 280 can be operative in moving the valve 270
from a closed configuration to an open configuration. o this manner, the negative pressure
within the within the first reservoir 280 produced by the movement of the plunger 257
infroduces a suction force within the portion of the patient. Thus, a bodily-fluid 1s drawn
through the port 205 and the valve 270 aund ioto the first reservoir 288, In some
embodiments, the bodily-fluid can contain undesirable microbes such as, for exampie,

dermally-residing microbes and/or other external contaminants.

{1066] In some cmbodiments, the magnitude of the suction force can be modulated by
increasing or decreasing the amount of a force applied to the actuation mechanism 240. For
example, in some embodiments, i can be desirable to hmit the amount of suction force
introduced to a vein. In such embodiments, the user can reduce the amount of force applied
to the engagement portion 258 of the second wember 251, In this manner, the rate of change
{e.g., the increase) in the volume of the first reservoir 280 can be sufficiently slow to allow
tirne for the negative pressure differential between the vein and the fluid reservoir to come to
equilibrium before further increasing the volume of the first reservoir 280, Thus, the

rnagnitude of the suction force can be modulated.

{1667} While in the second configuration, the transfer device 200 can be configured to
transfer a desived amount {e.g., a predetermined amount) of bodiy-fhiid transferred to the
first reservoir 280, In some embodiments, the first, predetermined amount can substantially
correspond to the size of the first veservoir 280, o other embodiments, the first aroount can
substantially correspond to an equalization of pressure within the first reservoir 280 and the
portion of the patient. Moreover, in such embodiments, the equalization of the pressure can
be such that the valve 270 is allowed to return to the closed configuration. Thus, the first
reservolr 280 18 fluidically isolated from a volume substantially outside the first reservolr

288,

{1468} With the first amount fluidically isolated, the actuator mechanism 240 can be
roved from the sccond configuration to a third configuration by further moving the actuator
roechanism 240 i the proximal divection. For example, as indicated by the arrow CC m
FIG. 6, the user can apply a force to the engagenment portion 25¥ of the second member 251
to roove the actuator mechanisrn 240 relative to the bousing 201, Expanding further, with the

protrusion 254 of the second member 251 in contact with the protrusion 244 of the first

raember 241, the further application of force on the engagement portion 238 is such that the

[y
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first member 241 and the sccond member 251 collectively move in the proximal direction

relative to the housing 201,

{1669} The arrangement of the first member 241 within the 1nner volume 211 of the
housing 201 is such that the proximal motion of the first member 241 increases the volume of
the portion of the inner volurne 211 that is distal of the plunger 247, thereby defining the
second reservoir 290, Furthermore, with the plunger 247 forming a fluid tight seal with the
inner surface of the walls defining the inner volume 211 and with the valve 270 in the closed
configuration, the increase of volume can produce a negative pressure within the secound

reservoir 290,

{16761 As shown by the arrow DD in FIG. 6, the port 205 and a portion of the inner
volume 211 define a fluid flow path that places the second reservoir 290 n fluid
communication with the lumen-defining device. Therefore, the second reserveir 290 is
placed w fluid commmunication with the portion of the patient {e.g., the vein). Expanding
further, the negative pressure within the second reservoir 290 produced by the movement of
the plunger 247 introduces g suction force within the portion of the patient. Thus, a bodily-
fluid 1s drawn through the port 205 and imto the second reservoir 290, 1n addition, the bodily-
fluid contained within the second reservoir 290 18 substantially free from microbes gencrally
found outside of the portion of the patient {e.g., dermally residing microbes, microbes within
a fumen defined by the transfer device 200, microbes within the lumen defined by the lumen

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

(1874 While not shown in FIGS. 2-6, the actuator mechanism 240 can be moved from
the third configuration to a fourth configuration to place the transfer device 200 in a fourth
configuration. For example, 1o some cmbodiments, with the desired arosount of bodily-fhuid
disposed within the second fluid reservoir 290, the transfer device 200 can be removed from
the portion of the patient and disposed above or in g container {¢.g., a vile, 4 test tube, a petri
dish, a culture medium, a test apparatus, a cartridge designed for use with an automated, rapid
microbial detection system, or the like) such that at least a portion of the second amount of
bodily-fluid can be tested. The withdrawn bodily-fluid can be used for any nurober of testing
processes or procedures such as, for example, blood culture testing, real-time diagnostics,
and/or PCR-based approaches.  Expanding further, the user can apply a force o the
engagement portion 258 of the second member 251 to move the actuator mechanism 240 in

the distal direction {e.g., opposite the arrow CC shown in FIG. 6). With the valve 270 w the
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closed configuration the bodily-fluid contained within the first reservoir 280 is maintained in
flnd isolation with a volume outside the first reservoir 288, In some embodiments, the
volume of the first reservoir 280 is sufficient {0 contain the first centiliter or fow centiliters of
bodily-fluid. In other cmbodiments, the fivst reservoir 280 can be configured to contain from
about 8.1 mi to about 3.0 ml. In still other embodiments, the first reservoir 280 can be
configured to contain from about 3.0 mb, 4.0 mi, 5.0 wol, 6.0 ml, 7.0 ml, 8.0 mi, 9.0 mi, 10.0
ml, 15.0 mi, 20.0 mi, 25.0 wi, 30 mi, or any volume or fraction of volume therebetween.
Furthermore, the pressure within the first reservoir 280 can be such that the force applied to
the second member 251 does not substantially voove the second member 251 relative to the
first member 241, Thus, the force applied to the engagement portion 25¥ coliectively moves
the second member 251 and the first member 241 n the distal direction relative to the
housing 201 to expel a desired portion of the second amount of bedily-fluid from the lumen-

defining device and into the container.

{1672} Although not shown in FIGS. 2-6, in some cmbodirnents, the syringe-based

transfer device 200 can be coupled to a device tn fnid communication with the paticut that is
also configured to reduce comtamination of a paticnt sample. For cxample, in some
embodiments, the syringe-based transfer device 200 can be used with a lumenless needle or

the like such as those described in the 758 application.

{1473] FIGS, 7-10 illustrate a syringe-based transfer device 300 according to an
embodiment. The syringe-based fransfer device 300 {(also referred to herein as “bodily-fluid
transfer device,” “fluid transfer device,” or “transfer device™) is configured to be moved
between a first, second, third, and fourth configuration, as further deseribed herein. The
transfer device 300 includes a housing 301 and an actuator 341, Furthermore, the transfer
device 300 1s configured to include or define 4 furst fluid rescrvoir 380 {also referred to herein
as “first reservolr” or “pre-sample reservoir”) and a second fluid reservoir 390 {also referred
to herein as “second reservoir” or “sample reservotr”). The transfer device 300 can be any
suitable shape, size, or configuration. For example, while shown in FIGS. 7 and 8 as being
substantially cylindrical, the transfer device 300 can be square, rectangular, polygonal, and/or
any other nov-cyhindrical shape. Morcover, portions of the transfer device 300 can be
substantially similar to the corresponding portions of the transfer device 200, described above
in reference to FIGS. 2-6. Therefore, such portions are not described 1o further detail herein

and should be considered substantially similar unless explicitly described differently.
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{1674} As shown in FIGS. 7 and 8, the housing 301 includes a proximal end portion 302
and a distal end portion 303 and defines an foner volume 311 therebetween., The proximal
end portion 302 of the housing 301 18 substantially open and is configured to receive at least a
portion of the actuator 341 such that the portion of the actuator 341 is movably disposed
within the inner volume 311, Furthermore, the 1uner volume 311 is configured to define the
second fluid reservoilr 390, as further described herein. The distal end portion 303 of the
housing 301 includes a port 305, The port 305 is configured to be coupled to or

monolithically formed with a lurnen-countatrung device, such as those described above.

{1475] As described above, the actuator 341 is disposed within the inner volume 311 and
is movable between a first position {e.g., a distal position relative to the housing 301) and a
second position (€.g., a proximal position relative to the housing 301}, The actuator 341
includes a proxivoal cud portion 342 and a distal end portion 343 and defines an woer volume
346 therebetween. The proximal end portion 342 includes an engagement portion 350, as
described above with respect to the sccond member 251 of the actuator rocchanism 240, In
addition, the proximal end 342 is substantially open such that at least a portion of the first

reserveir 380 can be movably disposed within the inner volume 346,

~ A

{1676} The distal end portion 343 of the actuator 341 mcludes a plunger 347, The
plunger 347 s configured to forro a friction fit with the wuer surface of the walls defiming the
inner volume 311 when the actuator 341 is disposed within the housing 301, as described in
detail above in veference FIGS. 2-6. The plunger 347 also defines a channel] 348 that extends
though a distal end and a proximal end of the plunger 347, The channel 348 is configured fo
receive a port 375 having a base 376 and a piercing wember 377, The base 376 can be
disposed within the channel 348 and forms a friction fit with a sct walls defining the channel
348, In this manner, the basc 376 and the walls defining the channel 348 can form a
substantially fluid tight seal. The piercing wmember 377 of the port 375 is counfigured fo
extend in the proximal direction from the base 376, As shown in FIG. 8, the piercing
member 377 can be disposed within a sheath configured to be selectively moved to expose,
for example, a needle.  For simplicity, FIGS. 8-10 only iliustrate a sheath of the piercing

member and not the needle disposed therein.

{1877} A portion of the set of walls defining the channel 348 is configured to form a
valve seat 349, In this manner, a portion of the channel 348 can recetve a valve 370 such that

the valve 370 s i contact with the valve scat 349, The valve 370 can be any suitable
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configuration, for example, the valve 370 can be similar in form and function to the valve 270
described above. In this manner, the arrangement of the plunger 347 and the valve 370 1s
such that when the valve 370 is in the open configuration, the port 375 is placed in flnid
conurunication with the portion of the inner volume 311 of the housing 301 that is distal of

the plunger 347, as further deseribed herein.

{1678} fo use, a user can engage the transfer device 300 to couple the port 305 t0 a
proximal end portion of a lumen-defining device (vot shown} such as, for example, a
butterfly needle, a cannula assembly, a trocar (which in some cases is used to insert a catheter
into a patient}, or the like. With the port 305 physically coupled to the fumen-defining
device, the port 305 18 placed wn floid communication with the lomen defined by the lamen-
defining device. Furthermore, the distal end portion of the lumen-defining device can be
disposed within a portion of the body of a patient {e.g., a vein). In this maoner, the port 305

is placed in fluid communication with the portion of the body.

{1679} With the port 305 coupled to the humen-defining device, a user {eg., a
phiehotomist, a nurse, a technician, a physician, or the like} can move the transter device 300
from the first configuration to the second configuration. In this manner, the user can engage
the first reservoir 380 and place the first reservoir 380 within the inner volume 346 defined
by the actuator 341, Morve specifically, as shown in FIG. §, the first reservoir 380 can be an
external fluid reserveir configured to receive a fluid. For examiple, in some embodiments, the
first reservorr 380 can be a Vacutainer® and/or a wmonolithically formed chamber in the
transfer device 300 with or without a negative pressure.  In other embodiments, the first
reservoir 380 can be a pre-sample reservotr such as those disclosed 1o the 420 patent. In thas
manner, the first reservoir 380 can be placed within the inner volume 346 of the actuator 341,

as indicated by the arrow EE n FIG. 9.

{1880} The insertion of the first reservoir 380 into the inner volume 346 of the actuator
341 can place the transfer device 300 in the second configuration. Furthermore, the distal
cud portion of the first reservoir 380 can be configured to include a pierceable septum that
can receive the piercing member 377 of the port 375, While ot shown in FIG. 9, the distal
end portion of the first reservoir 380 can engage the port 375 such that the sheath of the

oy e
i

pilercing member 377 s moved, thereby exposing the needle. Thas, the needle can pierce the
septum of the first reservoir 380 to place the first reservoir 380 in fluid communication with

the port 375, The arrangement of the first reservoir 380 can alsoe be such that the toner
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volume defined therein i3 substantially evacuated. Similarly stated, the inner volume of the

first reservoir 380 defines a negative pressure,

{1081} Ags shown by the arrow FF in FIG. 9, the port 305, the valve 370, and the port 375
define a fluid flow path such that the first reservoir 380 is in fluid commumication with the
umen-defining device. Therefore, the fivst reservoir 380 15 placed in fluid commumnication
with the portion of the patient {e.g., the vein, the spinal cavity, ete.). Expanding further, the
negative pressure within the first reservoir 380 can be operative in moving the valve 370
from a closed configuration o an open configuration. Iun this manner, the negative pressure
within the within the first reservoir 380 infroduces a suction force within the portion of the
patient. Thus, a bodily-thad s drawn through the port 303, the valve 370, and the port 373
and into the first reserveir 380, In some embodiments, the bodily-fluid can contain
undesirable microbes such as, for example, dermally-residing microbes and/or other external

contaminants,

{1682} While in the second configuration, the transfer device 300 can be configured to
transfor a desired amount {¢.g., a predetermined amount) of bodily-fluid transferred to the
first reservoir 380, Iu some embodiments, the first, predetermined amount can substantially
correspond to an cqualization of pressure within the fivst reservoir 380 and the portion of the
patient. Moreover, in such embeodiments, the equalization the pressure can be such that the
valve 370 is allowed to return to the closed configuration. Thus, the first reservoir 380 is

fluidically 1solated froro a volurne substantially outside the fivst reservoir 380,

{1083} With the first amount of bodily-fluid (c.g., the amount containing dermally-
residing microbes) fluidically isolated, the first reservoir 380 can be removed from the inner
volume 346 of the actuator 341 and discarded. In this manner, the actuator 341 can be moved
from the second configuration to a third configuration by moving the actuator 341 ip the
proximal direction. For example, as indicated by the arrow GG 1o FIG. 10, the user can
apply a force to the engagement portion 350 of the actuator 341 to move the actuator 341
relative to the housing 301, The arrangement of the actuator 341 within the mner volume 311
of the housing 301 1s such that the proximal motion of the actuator 341 creases the volume
of the portion of the inner volume 311 that is distal of the plunger 347, thereby defining the
second reservoir 390, Furtherroore, with the planger 347 forming a fluid tight scal with the

inner surface of the walls defining the fnner volume 311 and with the valve 370 in the closed
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configuration, the increase of volume can produce a negative pressure within the second

reservoir 390,

{1084} As shown by the arrow HH in FIG. 10, the port 305 aud a portion of the inner
volume 31idefine a fluid flow path such that the second reservoir 390 s in fhad
conurunication with the lumen-defining device. Theretore, the second reservoir 380 1s
placed in fluid communication with the portion of the patient {e.g., the vein, spinal cavity,
cte.). Expanding further, the negative pressure within the second reservoir 390 produced by
the movement of the phunger 347 introduces a suction foree within the portion of the patient.
Thus, a bodily-fluid is drawn through the port 305 and into the second reservoir 390, In
addition, the bodily-fluid contained within the second reservoirr 390 is substantially free from
microbes generally found outside of the portion of the patient {e.g., dermally residing
roerobes, microbes within a lumen defined by the transfer device 300, microbes within the
lumen defined by the lumen defining device, and/or any other undesirable microbe).
Although not shown i FIGS. 7-10, tn some cmbodiments, the syringe-based transfer device
300 can be coupled to a device in fluid comruunication with the patient that is also configured
to reduce contamination of a patient sample. For cxample, in some cmbodiments, the
syringe-based transfer device 300 can be used with a lumenless needle or the like sach as

those described in the ‘758 application.

{1085] While not shown in FIGS. 7-10, the actuator 341 can be moved from the third
configuration to a fourth covnfiguration to place the transfer device 300 wn a fourth
configuration. For example, in some embodiments, with the desired amount of bodily-fluid
disposed within the second fluid reservoir 390, the transfer device 300 can be rerooved from
the portion of the patient and disposed above or in a container {¢.g., a vile, a test tube, a petri
dish, a culture medium, a test apparatus, a cartridge or the hike) such that a portion of the
second amount of bodily-fluid can be tested. Expanding further, the user can apply a force to
the engagernent portion 350 to move the actuator 341 in the distal direction. Thercfore, with
the valve 370 in the closed configuration the force applied to the engagement portion 350 the
actuator 341 in the distal divection relative to the housing 301 to expel a desired portion of the

second amount of bodily-luid from the lumen-defining device and info the countainer.

{1086} While the embodiments shown above describe an actuator being operative in
directing a tlow of a bodily-fluid, in some embodiments, a transfer device can mchude a flow

control mechanisro configured to direct a flow of the bodidy-fhuid. For exavaple, FIGS. 11-15

b
™)



WO 2014/085800 PCT/US2013/072563

ithustrate a syringe-based transfer device 400 according to an cmbodiment. The syringe-
based transfer device 400 (also referred to herein as “bodily-fluid transter device,” “fluid
transfer device,” or “transfer device”) includes a housing 401, a flow control mechanism 430,
and an actuator mechanism 440, Furthermore, the transter device 400 is configured to
inchide or define a first fluid reservoir 480 (also referred to herein as “first reservoir” or “pre-
sammple reservoit”) and a second fluid reservoir 490 (also referred to herein as “second
reservoir” or “sample reservoir”). The transfer device 400 can be any suitable shape, size, or
configuration. For cxample, while shown in FIGS. 1 and 12 as being substantially
cyhindrical, the transfer device 400 can be sguare, rectangular, polygonal, and/or any other
non-cylindrical shape. Morcover, portions of the transfer device 400 can be substantially
similar to the corresponding portions of the transfer device 200, described above in reference
to FIGS. 2-6. Therefore, such portions are not described in further detail herem and should

be considered substantially simtlar unless explicitly deseribed differently,

{1687} As shown i FIGS. 11 and 12, the housing 401 includes a proximal end portion
402, a distal end portion 403, and defines an jnner vohume 411 therebetween. The proximal
cud portion 402 of the housing 401 1s substantially open and is configured to receive at least a
portion of the actuator mechanism 440 such that the portion of the actuator mechanism 444 is
movably disposed within the inner volume 411, Furthermore, the inner volume 411 is
configured to define, at lcast partially, the first fluid reservoir 480 the second fluid reservowr

494, as further described herein.

{1088} The distal end portion 403 of the housing 401 includes a port 405 and a diverter
409, The port 405 is configured to be coupled to or monolithically formed with a humen-
containing device, such as those described above. The diverter 409 defines a void 408 that
movably receives a portion of the tlow control mechanism 430, As shown in FIG. 13, the
void 408 s in fluid communication with the port 405, The diverter 409 further defines a first
furaen 406 in fluid communication with the void 408 and a first portion of the inner volume
411, and a second huuen 407 in fluid communication with the void 408 and a second portion
of the inner volume 411, In this manner, the diverter 409 can selectively receive a flow of a

bodily-fluid as further described berein,

{1889} Referring back to FIG. 12, the flow control mechanism 430 includes a first
member 431 and a second member 435, As described above, at least a portion of the flow

control mechanisro 4340 s movably disposed within a portion of the housing 401. More
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specifically the first member 431 is rotatably disposed within the void 408 of the diverter
409, The first meraber 431 defives a first lumen 432 and a second fumen 433 and defines a
circular cross-sectional shape. In this manner, the first member 431 can be disposed within
the void 408 such that g portion of the first member 431 forms a friction fit with the walls of
the diverter 409 defining the void 408, For example, in some embodiments, the first member
431 is formed from silicone and has a diameter larger than the diarncter of the void 408, In
this manner, the diameter of the first member 431 1s reduced when the first member 431 18
disposed within the void 408, Thus, the ocuter surface of the first member 431 forms a
friction fit with the 1nner surface of the walls defiming the void 408, In other erabodiments,
the first member 431 can be any suitable elastomer configured to deform when disposed

within the void 408 of the diverter 409,

{1696} The second member 435 18 disposed substantially outside the void 408 and can be
engaged by a user to rotate the flow control mechanism 430 between a first configuration and
a second configuration. In addition, the first meraber 431 can be coupled to and/or otherwise
engage the second member 445, For example, in some embodiments, the second member
435 can be coupled to the first member 431 via a rocchanical fastener and/or adhesive. In
other embodiments, the second meraber 435 and the first member 431 can be coupled in any
suitable manner. Therefore, the first member 431 is configured to move concurrently with
the second member 435 when the second meember 435 18 rotated relative to the housing 401
{n this manner, the flow control mechanism 430 can be rotated to place the first lumen 432 or
the second lumen 433 n fluid communication with the port 405, the first lumen 406, and/or

the second lumen 407, as described in further detail herein.

{1691} As described above, the actuator mechanism 440 is disposed within the inner
volume 411 and 1s movable between a first position {c.g., a distal position relative to the
housing 401} and a second position {e.g., a proximal position relative to the housing 401},
Furthermore, the movement of the actuator mechanism 440 relative to the housing 401 can
move the transfer device 400 between a first, second, and third configuration, as further
described herein. The actuator mechanism 440 includes a first member 470 and a second
member 451, The first moember 470 includes a shunt tube 471 and a plunger 476, The
plunger 476 defines a channel 477 1s configured to be movably disposed about the shunt tube
471, Sunlarly stated, the shunt tube 471 s disposed within the channel 477, The plunger

476 can be substantially similar in function to those deseribed 1un detail above. For exarple,
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the plunger 476 can be configured to form a friction fit with a sct of walls that define the
inner volume 411 of the housing 401, In this wanner, the plunger 476 and the walls defining
the mner volume 411 form a substantially fluid tight scal. Simularly, the plunger 476 and the
shunt tube 471 form a substantially fluid tight seal. Therefore, the plunger 476 fludically
isolates a portion of the inner volume 411 proximal of the phunger 476 from a portion of the

inner volume 411 distal of the plunger 476.

{1692} The shunt tube 471 includes a proximal end portion 472 and a distal end portion
473, The distal end portion 473 s coupled to a portion of the diverter 409 such that a lumen
475 defined by the shunt tube 471 is i fluid communication with the second lumen 407
defined by the diverter 409, The proximal end portion 472 of the shunt tube 471 wncludes a
protrusion 474 that is configured to engage the plunger 476 to substantially limit a proximal

roovernent of the plunger 476 relative to the shunt tube 471, as further described herein.

{1693} The second member 451 of the actuator mechanism 440 includes a proximal end
portion 452 and a distal end portion 453, The proximal end portion 452 includes an
engagement portion 458 that can be engaged by a user {c.g., a phicbotormst, a nurse, a
techunician, a physician, efc.) to move at least a portion of the actuator mechanism 444 relative
to the housing 401, The distal end portion 453 includes a plunger 457 configured to form a
friction fit with the tnner surface of the walls defining the inver volume 446 when the secound
member 451 15 disposed with the inner volume 411, Stmilarly stated, the plunger 457 defines
a fluidic seal with the joner surface of the walls defining the wner volurse 411 such that a
portion of the mner volume 411 proximal of the plunger 457 s fluidically isolated from a

portion of the tnner volurae 411 distal of the plunger 457.

{1694} While not shown in FIGS. 11-15, the second member 451 can be at least
temporarily coupled fo the plunger 476 of the first member 478, For example, in some
embodiments, the plunger 457 of the second mermber 451 can include a protrusion configured
to be disposed within a groove defined by the phinger 476 of the first member 470, In this
rnanner, the first raember 470 and the sccond member 451 can be configured to collectively
roove, at least teraporarily, within the housing 401, and can further be configured to move, at

least temporarily, relative to each other.

{1695] As shown in FIG. 13, the distal end portion 453 defines a channel 459 configured

to be selectively disposed about a portion of the shuut tube 471, Expaunding further, the
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channel 459 can be configured to have a diamecter that 1s sufficiently large such that the
second mevober 451 can freely move about the shunt tube 471 {e.g., the shunt tube 471 and

the walls defining the channel do not form a substantial friction fit.

{1696} In use, a user can engage the transfer device 400 to couple the port 405 o a
proximal end portion of a lumen-defining device (not shown) such as, for cxample, a
butterfly needle, a cannula asserbly, a trocar {which in some cases is used to insert a catheter
into a patient), or the like. With the port 405 physically coupled to the humen-defining
device, the port 405 1s placed in fhid communication with the lumen defined by the lamen-
defining device. Furthermore, the distal end portion of the lumen-defining device can be
disposed within a portion of the body of a patient {c.g., a vein, spinal column, ctc.). In this

manner, the port 403 is placed in fluid communication with the portion of the bedy.

{1697} With the port 405 coupled to the lumen-defining device, a user {e.g., a
phlcbotorst, a nurse, a technician, a physician, or the hike) can move the transfer device 400
from the first configuration to the second configuration. More specifically, the user can
engage the ongagement portion 458 of the sccond member 451 included in the actuator
mechanism 440 to move the actuator mechanism 440 from its first configuration to its second
configuration, thereby placing the transter device 400 i the second configuration, as
indicated by the arrow 1o FIG. 14, o this meanner, the actuator vaechanism 440 1 moved 1n

a proxirmal direction relative to the housing 401

{1098] The arrangement of the actuator mechanism 440 is such that the proximal motion
of the second meraber 451 moves the plunger 476 of the first vaember 470 in the proximal
direction relative to the shunt tube 471, Expanding further, the first member 470 can be at
lcast tevuporarily coupled to the second maember 451 such that the first merber 470 and the
second member 451 move concurrently in the proximal divection relative to the housing 401,
{n this manner, the first member 470 moves 1n the proximal direction until the first member
473 1s placed in contact with the protrusion 474 included in the shunt tube 471, Morsover,
the proximal movement of the plunger 476 increases the volume of the portion of the mner
volurae 411 of the housing 401 that 1s distal of the plunger 476, thereby defining the fivst
rescrvoir 480, as shown in FIG. 14, With the plunger 476 forming a fluid tight scal with the
inner surface of the walls definmng the inner volume 411 and with the shunt tube 471 about
which the plunger 476 is disposed, the volume increase of the portion of the inner volume

411 can produce a negative pressure within the fivst reservoir 480,

Y
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{1699} While the transfer device 400 is placed in the second configuration, the flow
control mechanism 430 can be maintained wn the fivst configuration.  In this maoner, fitst
member 431 of the flow control mechanism 438 can be disposed within the void 408 such
that the first lumen 432 defined by the flow control mechanism 430 1s in fluid communication
with the port 405 and in fluid communication with the first himen 406 defined by the diverter
409, In this manner, the port 403, the first lumen 432 defined by the flow control mechanism
430, and the first famen 400 defined by the diverter 409 define a thud flow path that places
the first reservorr 480 i tluid communication with the lumen-defining device, as indicated by
the arvow JJ n FIG. 14, Therefore, the {first reservorr 480 s placed 1 fluid communication
with the portion of the patient {c.g., the vein). Expanding further, the negative pressure
within the first reservorr 480 produced by the movement of the plunger 476 {as indicated by
the arrow 1Y) introduces a suction force within the portion of the patient. Thus, a bodily-fluid
is drawn through the port 405, the first lumen 432 defined by the flow corntrol mechanism
430, and the first lumen 406 defined by the diverter 409 and into the fluid reservoir 480, In
some crobodiments, the bodily-fluid can contain undesirable microbes such as, for exaraple,

dermally-residing microbes and/or other external contaminants.

{1106} In some cmbodiments, the magnitude of the suction force can be modulated by
moving the rotating the flow control mechanism 430 relative to the diverter 409, The rotation
of the flow control mechanisma 330 veduces the size of the fhad pathway {e.g., an wmner
diameter) between the port 405 and the first lumen 432 of the flow control mechanism 430
and the first hurnen 406 of the diverter 409 and the first lumen 432 of the flow control

mechanism 430, thereby reducing the suction force introduced into the vein of the patient.

{1161 With the desired amount of bodily-fluid transferred to the first reservoir 480, a
user can engage the transfor device 400 to move the transfer device 400 from the sccond
configuration to the third configuration. In some embodiments, the desired amount of bodily-
fluid transferred to the first reservoir 480 is g predetermuined amount of fluid (as described
above). In some embodiments, the volume of the first reservoir 480 15 sufficient to contain
the first centiliter or few centiliters of bodily-fluid. In other embodiments, the first reservoir
480 can be configured fo contain from about 0.1 mi to about 3.0 mi. In still other
embodiments, the first reservoir 480 can be configured to contain from about 3.0 mi, 4.0 ml,
SO mi, 6.0 wal, 7.0 mi, 8O mi, 9.0 mi, 10.0 wol, 15.0 wl, 200 ml, 25.0 mi, 50 mwi, or any

volume or fraction of volume therebetween. In some embodiments, the predetermined
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amount of bodily-fluid {c.g., volume} is at least equal to the combined volume of the port
445, the first lumen 432 of the flow control mechanism 430, the first fumen 406 of the
diverter 409, and the lumen-defining device. In other emboediments, the flow control
mechanism 430 can be configured to automatically move from the first configuration to the

second configuration to divert fluid flow without user intervention.

{1182} As shown in FIG. 13, the transfer device 400 can be moved from the second
configuration to the third configuration by rotating the second member 435 of the flow
control mechanism 430 relative to the diverter 409, as indicated by the arrow KK, In this
manner, the flow control mechanism 430 is moved to the second configuration, and the first
fumen 432 1s fluidically tsolated frovn the port 405 and the first lumen 406 of the diverter 409,
Thus, the first reservoir 480 is fluidically isolated from a volume substantially outside the
first reservoir 480, In addition, the second lumen 433 defined by the flow control mechanism
430 is placed in fluid communication with the port 405 and the sccond humen 407 defined by
the diverter 409, Therefore, the port 405, the sccond lumen 433 of the flow control
mechanism 430, the second lumen 407 of the diverter 409, and the lumen 475 of the shunt

tube 471 define a fluid flow path, as indicated by the arrow LL.

(1183} With the flow control mechanism 430 placed in the sccond configuration, the
second member 451 of the actuator mechanism 440 can be moved from the second
configuration to a third configuration. Expanding further, with the plunger 476 in contact
with the protrusion 474 of the shunt 471, the second member 451 can be moved in the
proximal direction to decouple the second member 451 from the phlunger 476 (as described
above the plunger 476 is at least temporarily coupled fo the first member 451, In this
manner, the second member 451 can be moved in the proximal direction relative to the first
member 470, as indicated by the arrow MM in FIG. 15, The proximal movement of the
second member 451 relative to the first member 470 increases the volume of the portion of
the mmer volume 411 that 1s proximal of the plunger 476 of the first member 470 and distal of

the plunger 457 of the second member 451, thereby defining the second reservoir 450,

11164} With the phunger 476 of the first member 470 and the plunger 437 of the second
member 451 forming a fhuid tight seal with the inner surface of the walls defining the inner
volume 411, the volume werease of the portion of the wmer volume 411 can produce a
negative pressure within the first reservoir 490,  Thus, the negative pressure within the

second reservoir 490 is such that the pegative pressure differential between the secound
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reservoir 490 and the portion of the body of the patient introduces a suction force within the
portion of the paticnt. Therefore, a desired amount of bodily-fluid s drawn through the port
405, the second lumen 433 of the flow control mechanism 430, the second lumen 407 of the
diverter 409, and the luraen 475 defined by the shunt tube 471 and into the second reservoir
493, Moreover, the bodiy-fluid disposed within the second reservoir 490 is fluidically
isolated from the first, predetermined amount of bodiy-fluid contained within the first

reservoir 480,

{1165] Although not shown in FIGS. 11-15, in some embodiments, the synnge-based
transfer device 400 can be coupled to a device in fluid commmnication with the patient that is
also configured to reduce contamivation of a patient savople.  For example, o sowe
embodiments, the syringe-based transfer device 400 can be used with a lumenless needle or

the like such as those described 1 the “758 application.

{1186} While not shown in FIGS. 11-15, the actuator mechanism 440 can be moved from
the third configuration to a fourth configuration to place the transfer device 400 in a fourth
configuration. For example, in some embodiments, with the desired amount of bodily-tluid
disposed within the second fluid reservoir 490, the transfer device 400 can be removed from
the portion of the patient and disposed above or in a container {2.g., a vile, a test tube, a petrt
dish, a culture medium, a test apparatus, or the hike) such that a portion of the second amount
of bodily-fluid can be tested. Expanding further, the user can apply a force to the
engagement portion 458 to move the second member 451 in the distal direction. Therefore,
the force applied to the engagement portion 458 moves the sccond member 451 in the distal
divection velative to the housing 301 to cxpel a deswred portion of the second amount of

bodily-fluid from the lumen-defining device and into the container.

{1107} While the transfer device 400 is shown and described above as including the flow
comtrol mechanism 430 that defines the first lumen 432 and the second lumen 433 that
selectively place the port 405 1n fluid communication with the first reservoir 480 and the
second reservoir 490, respectively, in other embodiments, a transter device can include a tlow
control mechanisro with one or more portious configured to sclectively block or obsiruct flow
of a bodily-fluid. For example, FIGS. 16 and 17 illustrate at least a portion of a syringe-
based transfer device 500 according to av embodiment. The syringe-based transfer device
300 (also referred to heremn as “bodily-fluid transfer device,” “fluid transfer device,” or

“transfer device”y mcludes 4 housing 501 and a flow control mechanisma 530, and defines a
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fluid reservoir 58§ (also referred to herein as “first reservoir” or “pre-sample reservoir’)
Although not shown w FIGS. 16 and 17, the trausfer device 500 can be coupled to and/or
include an actuator or the like. For example, in some embodiments, the housing 501 can
nclude a proximal port 515 that can be coupled to a syringe or the hike. In such
embodiments, the proximal port 515 can be physically and thadicaily coupled to, for
example, a distal port of the syringe. In some emboditents, the syringe can be configured to
define a fluid reservoir {e.g., a sample reservoir not shown FIGS. 16 and 17) that can receive
a flow of bodily-fluid. In other embodiments, the proximal port 515 can be configured to
recetve an actuator that includes a plunger. In such embodiments, the plunger can form a
substantially fluid tight seal with an inner surface of the proximal port 5135, thercby
flndically solating a first volume that is proxamal to the plunger from a second volume that
is distal to the planger. In still other emibodiments, the proximal port 515 can be physically
and thudically coupled to a fluid reservoir that can, for example, define a negative pressure.
in this wanper, the proximal port 515 of the housing 501 can be coupled to any suitable
device, mechanisim, assembly, subassembly, or the like that can introduce a negative pressure
within at least a portion of the housing 501 and/or that can define a fluid reservoir configured

to receive a flow of bodily-tluid, as described 1 further detail herein,

{1108} As shown in FIGS, 16 and 17, the housing 501 inchudes a distal port 505 and a
diverter 509, and defines an inner volume 511 that ¢ in fluid comumunication with the distal
port 505 and the proximal port 515, The inner volume 511 can define, at least partially, the
flnd veservoir 380, as further described herein. The diverter 509 can be any suitable
contfiguration. For example, in some embodiments, the diverter 509 can be a set of walls that

can extend into the mner volume S11 o direct a fluid of bodily-fluid within the imner volume

W

11, For example, as shown o FIGS. 16 and 17, the diverter 309 can be an annular wall or
set of annular walls that can circumscribe a portion of the inner volurme 511, Morcover, the
arrangement of the diverter 509 within the tnner volume 511 can be such that the diverter 549
and a set of wall of the housing 501 defining the tnner volurae 511 define, at least partially, 2
first channel 506 and a secound channel 507 that can be selectively placed 1w #lud
communication with the proximal port 515 and the distal port 503, as described in further
detail heretn.  The diverter 509 also meludes a wall or set of walls that can forwo a
substantially wedge-shaped portion 510 of the diverter 509, For example, as shown mn FIGS.
16 and 17, the walls of the diverter 509 fornung the wedge-shaped portion 510 can extend in

a radial direction from a center of the inner volume 511, o this manner, the wedge-shaped
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portion 510 can divide and/or obstruct a portion of the inner volume 511 to define at least a
portion of the fluid reservoir 580, Moreover, the wedge-shaped portion S10 can define a
channel 516 or flow path that can be sclectively obstructed by a portion of the flow control
mechanism 530 to, for example, fluidically iselate the fluid reservoir S8 from the proximal

port 513, as described in further detail herein.

{1189] The flow control mechanism 530 of the transfer device 300 inchudes a first

7
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raember 537, a second member 338, and a third member 5390 At least g portion of the tlow

control mechanism 530 is movably disposed within a portion of the inner volume S11 of the

g
7
i

housing 501, More specifically, the first member 537 is rotatably coupled to a hub 517 of the
housing SO1 disposed within the void 508 of the diverter 309, Similarly, the second member
338 and the third member 539 can be rotatably coupled to an outer surface of the annular wall
defining a portion of the diverter 509 and a penipheral portion of the housing S01 defiming the
inner volume 511, respectively. The first member 537, the second member 538, and the third

member 539 can be any suitable shape, size, or configuration. For exarmple, m some
embodiments, the first member 337, the second member 538K, and the third member 539 can
be valves or the like that can be arranged in a gate configuration or the hike. More
specifically, the first member 5337, the second member 538, and the third meraber 339 can be
substantially thin clongate members that can be selectively placed in contact with an inner
surface of the housing S01. For cxample, the first member 537 can extend in a radial
direction from the hub 517 © be placed in contact with an inner surface of the annular wall
formung at least a porhion of the diverter 509, Furthermore, the first member S37 can be
formed from a relatively flexible and/or compressible material such that the first member 537
forros a substantially flnd tight seal with the wver surface of the anoular walll In this

~
/
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manner, the first member 337 and the wedge-shape portion 310 of the diverter 509 can
colectively define at least a portion of the fluid reservoir S80 therchetween and the first
member 537 can fluidically isolate the fluid reservoir 5RO from, for example, a portion of the
inner volume 511 m fluid corarmunication with the proximal port 515, as desertbed in further

detald herein,

(111 The second member S3¥ and the third member 339 of the Hlow control mechanism
can be arranged in a similar manner. For example, the second member 538 can extend from
an outer surface of the annular wall forming a portion of the diverter 509 to be placed in

contact with the inner surface of the housing 511, In use, the second member 538 can be

o
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rotated between a first position and a second position to selectively place the first channel
S06 and the sccond chanuel SO7, respectively, in fluid communication with the distal port
505. Similarly, the third member 539 can extend from the inner surface of a peripheral wall
of the housing 501 defining the inner volume 511 to be placed in contact with the outer
surface of the annular wall forming a portion of the diverter 509, In use, the third member
can be rotated between a first position and a second position to sclective place the distal port

505 1w fluid communication with the proximal port 515,

{1114 In use, a phlebotomist, technician, physician, nurse, efc., can manipulate the
transfer device 500 by physically and fluidically coupling the proximal port 515 o a syringe
or the like (not shown i FIGS. 16 and 17). In some erobodiments, the syringe can form a
sample reservoir or the bike configured to receive a flow of bodily-fluid that is substantially
free frovo, for example, dermally residing mucrobes. As shown wm FIG. 16, the first member
537, the second member 538, and the third member 539 can each be in their first position
relative to the housing 501 such that the first channel 506 is in fluid comrounication with the

nr
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distal port 505, while the second channel 507 s fluidically isolated from the distal port 505
and the proximal port 515, Although not shown in FIGS. 16 and 17, the distal port 585 can
be coupled to a proximal end portion of a lumen-defining device such as, for example, a
butterfly needie, a cannula assembly, a trocar (which in some cases is used to msert a catheter
into a paticot), or the like. With the port 505 physically coupled to the lumen~-defining
device, the port 505 is placed in fluid communication with the lumen defined by the lnumen-
defiming device. Furthermore, the distal end portion of the lumen-defining device can be
disposed within a portion of the body of a patient {c.g., a vein, spinal column, ete.}. In this
manner, the port 305 18 placed wn fluid communication with the portion of the body, Wihule
described above as physically and fhudically coupling the proximal port 515 to the syringe
prior to coupling the distal port 505 to the lumen-defining device, in some instances, the
distal port 505 can be coupled to the lumen-defining device prior to coupling the proximal

port 515 to the syringe.

{1112 With the port 505 coupled to the lumen-defining device, a user {e.g., the
phiebotomist, the technician, the physician, the nurse, eic.) can ove the transfer device 500
from a first configuration to a sccond configuration. More specifically, the user can
roampulate the transfer device 560 to rotate the first member 537 relative to the housing 501

from its first position to ifs scoond position relative to the housing 301, as indicated by the

(™)
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arrow NN in FIG. 16, In some instances, the proximal port 515 can be coupled to a syringe
based device or the like that can, for example, utroduce a negative pressure 1o a portion of
the inner volume 511 that exerts a suction force through the channel 516, which, in tum, is
opcrable in rotating the first momber 537 fromn s first position to its sccond position.
Similarly stated, the negative pressure produced by the syringe can exert a suction force
through the channel 516 to rotate the first member 537 from its first position to its sccond
position without direct manual intervention from the user on the first member 337, With the
first meraber 337 forming g substantially fluid tight scal with the inner surface of the diverter
309 and/or the housing SO1, the rotation of the first member 537 wncreases a volume of the
fluid reservoir 580 defined, at least in part, between the wedge-shaped portion 510 of the
diverter 509 and the fivst member 337, which, 1o turn, produces a negative pressure with the
fhiid reservoir 380, Moreover, with the first channel 5306 in fluid communication with the
fluid reservoir 580 and the distal port 503, the negative pressure in the fluid reservoir 380 can
exert a suction force through the first channel 306 and the distal port 545 that can urge a flow
of bodily-fluid from the paticnt, through the lumen-defining device {(not shown} and the first
channel 506, and into the fhuid reservoir 580, as indicated by the arrow OO in FIG. 16, In
some embodiments, the bodily-fluid can contain undesirable microbes such as, for example,

dermally~-residing microbes and/or other external contaminants.

{1113} With the desired arnount of bodily-fluid transferred to the fivst reservoir 580, a
user can engage the transfer device 300 to move the transfer device 500 from the second
configuration fo the third configuration. Iu some embodimueuts, the desired amount of bodily-
fluid transferred to the first reservoir 380 is a predetermined amount of fluid {as described
above). In some embodiments, the volume of the first reservorr 580 1s sufficient to contain
the first centiliter or few centiliters of bodily-fluid. In other embodiments, the first reservoir
S80 can be configured to contain from about 8.1 ml to sbout 3.0 ml  In still other
embodiments, the first reservoir 580 can be configured to contain from about 3.0 mi, 4.0 mi,
S50 ml 60 ml, 7.0 mi, 8.0 mal, 5.0 mi, 10.0 mi, 150 ml, 200 mi, 25.0 mi, 50 mi, or any
volume or fraction of volume therchbetween. In some erobodiments, the predetermned
amount of bodily-fhuid {c.g., volume} is at lcast equal to the combined volume of the port
S85, the first chanuel 306, and the lumen-defining device.  In some embodiments, the first
member 537 can be rotated to the second position to place the first member 537 in contact
with a portion of wedge-shape portion 510 of the diverter 509 such that the channel 516 15

substantially obsiructed {(see e.g., FIG. 17} Thus, the predetermined vohlume can be
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associated with an amount of rotation of the first member 537 and/or a size, shape, angle, etc.

of the wedge-shaped portion 10 of the diverter 509,

{1114} As shown i FIG. 17, the transfer device 530 can be moved from the second
configuration to the third configuration by rotating the second member 53% and the third
member 539 of the flow control mechanism 530 relative to the diverter 509 and/or the
housing S81, as indicated in FIG. 17 by the arrows PP and 43, respectively. [u this manner,
with the first member 537, the second member 538, and the third member 539 rotated to their
second posttions, the fluid reservoir SRO and the first channe] 506 are fluidically isolated from
the distal port 505 and the proximal port 515 to sequester the predetermined volume of

~
I
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bodily-fluid in the fuid reservoir SRO. Tu addition, the second channel 507 1 placed 1o flind
communication with the distal port 505 and the proximal port 513, thereby placing the distal
port 505 1o fluid communication with the syringe. Thus, the user can manipulate the syringe
to exert a suction force through the proximal port 515, the second channel 507, the distal port
505, and the lumen-defining device that can urge a flow of bodily-fluid from the patient to,
for example, a sample reservoir defined by the syringe, as indicated by the arrow RR. In
some mstances, sequestering the predetermined volume in the fluid reservoir 380 can be such
that the flow of bodily-fluid from the patient to the sample reservotr defined by the syringe
{not shown in FIGS. 16 and 17} is substantially frec from contaminants {¢.g., dermally-

restding microbes or the like), as described above.

{1115] FIGS. 18-23 llustrate a syringe-based transfer device 600 according to an
embodiment. The syringe-based transfer device 600 (also referred to herein as “bodily-fluid
transfer device,” “fhud transfer device,” or “transfer device”™) s configured to be vooved
between a first, second, third, and fourth configuration, as further described herein. The
transtor device 600 ncludes a housing 601 and an actuator mechanism 640, Furthermore, the
transfer device 600 is configured to include or define a first thud reservoir 680 (also referred
to herem as “first reservotr” or “pre-saraple reservotr”} and a second fhuid reservoir 690 (also

referred to herein as “second reservoir” or “sample reservoir™).

{1116} As shown w FIGS. 1R-20, the housing 601 ncludes a proximal end portion 602, a
distal end portion 603, and a medial portion 604 and defines an inner volume 611, The
proximal e¢ond portion 602 of the housing 601 1s substantially open and is configured to
recetve at least a portion of the actuator mechanism 640, The distal end portion 603 of the

housing 601 inchudes a port 605, and a set of vents 612, The vents 612 can be configured to

j
h



WO 2014/085800 PCT/US2013/072563

allow a gas {c.g., air) to flow from a portion of the inner volume 611 to a volume outside of
the housing 601, as described o further detall heretn. The port 605 1s configured to be
coupled to or monolithically formed with a lumen-containing device, such as those described
above. Furtherraore, as shown in FIG. 20, the port 605 inclades an elongate portion 613 that
defines lumen 614 and that is configured to extend in a proximal direction from the port to be

disposed in a portion of the inner volume 611, as described in further detail herem.

(1117} The medial portion 604 of the housing 601 defines and/or forms @ substantially
constricted portion o the housing 601, For cxample, the proximal end portion 602 and the
distal end portion 603 can have a first diameter that is greater than a second diameter of the
medial portion 604, In this maoner, the woedial portion 604 can forro a channel or fumen
between a first portion 611A of the inner volume 611 defined by the proximal end portion
602 of the housing 601 and a second portion 6118 of the woer volume 611 defined by the
distal end portion 6033 that can movably receive a portion of the actuator mechanism 640,
Moreover, the medial portion 604 can include a seal mermber 665 such as, for example, an O-
ring or the like that can form a substantially thud tight seal with the portion of the actuator
rmechanism 640, thereby fluidically 1solating the first portion 611A of the inner volume 611

from the second portion 6118 of the mner vohume 611, as described 1n further detail herein.

{111§] As described above, the actuator mechanism 640 18 disposed within the nner
volume 611 and is movable between a first position {c.g., a distal position relative to the
housing 601} and a second position {¢.g., a proximal position relative to the housing 601).
Farthermore, the movement of the actuator mechanism 640 relative to the housing 601 can
move the transfer device 600 between the first, second, third, and fourth configurations, as
further described herein. The actuator mechanism 640 includes a first member 641 and a
second member 6531, The first member 641 of the actuator mechanism 640 includes a
proximal end portion 642 and a distal end portion 643 and defines an inner volure 646, At
icast a portion of the mner volume 646 is configured to define the first reservoir 680, as
further described herein.  As shown in FIG. 20, a portion of the first member 641 can be
movably disposed in the channel or lumen defined by the medial portion 604 of the housing
601 such that a first portion of the fivst mevaber 641 18 disposed v the fivst portion 6114 of
the inner volume 611 and a second portion of the first member 641 18 disposed in the second

portion 6118 of the mner volume 611,
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{1119} The proximal end portion 642 of the first member 641 forms a substantially
clongate vaember or shunt tube that is configured to extend through the medial portion 604 of
the housing 601, In some embodiments, at least a part of the proximal end portion 642 can
have a diameter that substantially corresponds with a diameter of the channel or lursen
defined by the medial portion 604 of the housing 601. As such, the secal member 665 can
form a substantially fluid tight scal with the outer surface of the proximal end portion.
Moreover, the proximal end portion 642 defines a lumen 662 that extends through the
proximal end portion 642 such that at least a portion of the first member 641 can be placed in
fluid communication with the first portion 611A of the woer volume 611, as described in

further detail herein.

{1128} The distal end portion 643 of the first member 641 1s movably disposed in the
second portion 6118 of the mner volume 611, The distal end porthion 643 wcludes a plunger
647 aud a frangible seal 661, and defines a set of vents 668, The vents 660 can be configured
to allow a gas {¢.g., air} to flow from the first fluid reservoir 680 to the second portion 6118
of the inner volume 611, as described in further detail herein. The frangible seal 661 can be
configured to sclectively fluidically isolate the lumen 662 defined by the proximal end
portion 642 from the inner volume 646, as described tn further detail herein. The phmger 647
forms a friction fit with the inner surface of the walls defining the second portion 6118 of the
inner volume 611, The plunger 647 defines a channel 648 that extends though a distal end
and a proxinal end of the plunger 647. As shown in FIG. 20, the channel 648 can receive the
clongate portion 613 of the port 603 and can be arranged to forro a substantially floid tight
scal with an outer surface of the clongate member 613, In this manner, the distal end portion
643 can be disposed about the elongate merber 613 and woved between a first position {e.g.,
a proximal posttion} and a second position {(e.g., a distal position} relative to the housing 601,

as described in further detail herein

{1123} The second member 651 of the actuator mechanisin 640 18 roovably disposed in
the first portion 611A of the inner volume 611 and includes a proximal end portion 652 and a
distal end portion 653. The proximal end portion 6532 includes an engapgement portion 658
that can be engaged by a user {¢.g., a phicbotomist, a nurse, a techuician, a physician, ete.} to
move at least a portion of the actnator mechanism 640 relative to the housing 601, The distal
cud portion 633 includes a plunger 657 configured to form a friction {it with the inner surface

of the walls defining the first portion 611A of the inner volume 611, As described in further

o8
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detail herein, the second member 651 can be movable within the first portion 611A of the
fnner volume 611 between a first position {e.g., a distal position) and a second position {e.g.,

a proximal position).

{1122} In use, 8 user can engage the transfer device 600 to couple the port 605 to a
proximal end portion of a lumen-defining device (not shown) such as, for cxample, a
butterfly needle, a cannula asserbly, a trocar {which in some cases is used to insert a catheter
into a patient), or the like. With the port 605 physically coupled to the humen-defining
device, the port 605 1s placed in fhid communication with the lumen defined by the lamen-
defining device. Furthermore, the distal end portion of the lumen-defining device can be
disposed within a portion of the body of a patient {¢.g., a ven). In this manner, the port 603

is placed in fluid communication with the portion of the body.

{1123} With the port 605 coupled to the lumen-defining device, a user {e.g., a
phlcbotorst, a nurse, a technician, a physician, or the hike) can move the transfer device 630
from the first configuration {(FIG. 20) to the second configuration (FIG. 21). For example,
the user can cngage the engagement portion 658 of the second member 651 to move the
actuator mechanism 640 in a distal direction within the inner volume 611, as indicated by the
arrow 88 in FIG. 21, More specifically, the arrangement of the actuator rocchanism 640 can
be such that the proximal end portion 642 of the first member 641 18 1n contact with a distal
surface of the phunger 657 included in the second member 651, Thus, the distal movement of
the second member 651 within the first portion 611 A of the moer volume 611 can move the
proximal end portion 642 of the first member 641 through the channel or lumen defined by
the medial portion 604 of the housing 601, thereby moving a portion the first member 641,
concurrently, within the second portion 6118 of the inner volume 611, The arrangement of
the first member 641 within the second portion 611B of the nner volume 611 18 such that the
distal motion of the first member 651 increases the volume of the second portion 6118 of the
inner volume 611 that is proximal of the plunger 647, which in turn, produces a negative
pressure within the second portion 611B of the inner volume 611 that is proximal of the
plunger 647 (as described in detail above). Moroover, with the vents 660 placing the first
fluid reservoir 680 1o fluid coromunication with the second portion 6 118 of the juner voluroe
611 that i3 proximal of the plunger 647 and with the lumen 614 defined by the clongate
portion 613 of the port 605 1o fluid communication with the fivst fluid reservoir 680, the

negative pressure can exert a suction force through the port 605 that can be operable in
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drawing bodily-fluid from the patient, through the port 605 and the lumen 614 defined by the
clongate portion 613 and mmdo the first fluid reservowr 680, as indicated by the arrow TT in
FiG. 21, In some cmbodiments, the bodily-fluid can contain undesirable microbes such as,
for cxample, dermally-residing microbes and/or other external contaminants, as described in

detatl above.

{1124} While in the second configuration, the transfer deviee 600 can be configured to
transfer a desired armnount {e.g., a predetermined armount) of bodily-fluid transterred to the
first reservoir 680, In some embodiments, the first, predetermined amount can substantially
correspond to the size of the first reserveir 680, In other embodiments, the first amount can
substantially correspond to an cqualization of pressure within the fivst reservoir 680 and the
portion of the patient. Morcover, the first reservoir 680 is fluidically isolated from a volume
substantially outside the fivst reservowr 680, For example, in some embodiments, the vents
660 can be configured to allow a flow of a gas (e.g., air) therethrough while substantially

preventing a fluid of fluid (¢.g., bodily-fluid) therethrough.

o0

{1125] With the first amount of bodily-tluid fluidically 1solated, the actuator mechanism
6440 can be moved from the second configuration to a third configuration by further moving
the actuator mechanism 640 in the distal direction. For exaraple, as indicated by the arrow
UU n FIG. 22, the user can apply a force to the cogagement portion 638 of the second
member 651 to move the actuator mechanism 640 relative to the housing 601, Thus, the
distal movement of the second roomber 651 within the fivst portion 61 LA of the mner volurae
611 moves the proximal end portion 642 of the first member 641 through the channel or
luroen defined by the wedial portion 604 of the housing 601, thereby moving a portion the
first member 641, concurrently, within the second portion 6118 of the mmner volume 611, as
described above. The distal movement of the first member 641 1 the second portion 6118 of
the inner volume 611 can be such that the elongate portion 613 of the port 605 1s placed in
contact with the frangible seal 661 mcluded in the first member 641. Thus, further distal
movement of the first member 641 relative to the clongate portion 613 results in the elongate
portion 613 puncturing and/or breaking the frangible seal, as shown in FIG. 22. As such, the
lumen 614 defined by the elongate portion 613 of the port 603 can be placed wn #flud

communication with the lumen 662 of the proximal end portion 642 of the first member 641,

{1126} With the lumen 614 of the clongate portion 613 in fluid communication with the

luraen 662 of the proximal end portion 642, the user can manipulate the actuator mechanism
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640 to move the actator mechanism 640 from the third configwration to a fourth
configuration, thereby placing the transfer device 600 in the fourth configuration. For
example, as indicated by the arrow VV in FIG. 23, the user can manipulate the engagemeont
portion 658 to move the sccond mmember 631 in a proximal direction relative to the housing
601 and/or the first member 641, Thus, the proximal movement of the second member 651 i3
such that a volume of the first portion 611A of the fnner volume 611 that is distal of the

~
/
/

phuinger 637 18 increased, thereby defining and/or forming the second reservoir 690, Thus,
the proximal movement of the second member 651 increases the volume of the second
reservotr 690 which produces 4 negative pressure within the second reservoir 690, Moreover,
with the fumen 602 of the proximal end portion 642 of the first member 641 in fluid
communication with the first portion 611A of the nver volume 611 and with the tursen 614
of the clongate portion 613 of the port 605 in fhuid comnmnication with the lumen 662, the
negative pressure oxerts a suction force that is operably in drawing a bodily-tlnd from the
patient, through the lumens 614 and 662 defined by the clongate portion 613 and the
proximal end portion 642, respectively, and into the sccond reservoir 690, In addition, the
bodily-fhud contaived within the second reservoir 690 is substantially free from microbes
generally found outside of the portion of the patient {e.g., dermally residing microbes,
microbes within a lumen defived by the transfer device 600, wicrobes within the lumen

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

{1127} While not shown in FIGS, 18-23, the actuator mechanism 640 can be moved from
the fourth configuration fo the third configuration once a desired amount of bodily-flind has
been transferred to the second reservoir 690, For example, in some embodiments, with the
destred amount of bodily-fluid disposed within the second fluid reservorr 630, the transfer
device 600 can be removed from the portion of the patient and disposed above or in 8
container {c.g., a vile, a test tube, a petrl dish, a culture medium, a test apparatus, a cartridge
designed for use with an automated, rapid microbial detection system, or the like) such that at
icast a portion of the second amount of bodily-fluid can be tested. The withdrawn bodily-
fluid can be used for any vurober of festing processes or procedures such as, for example,
blood culture testing, real-time diagnostics, and/or PCR-based approaches.  Expanding
further, the user can apply a force to the engageroent portion 658 of the second member 651
t¢ move the second member 651 in the distal direction. With the first member 641 in its
second position (e.g., distal position) and with the elongate portion 613 exiending through the

first reservoir 680, the bodily-fluid contained within the first reservoir 680 is maintained in
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fluid isolation with a volume outside the first reservoir 680, Thus, the force applied to the
cugagement portion 658 moves the second mcmber 631 relative to the first member 641 and
the housing 601 in the distal direction to cxpel a desired portion of the second amount of

bodily-fluid from the lumen-defining device and into the container.

{1128} FIG. 24 18 a flowchart tlustrating a rocthod 1000 of using a syringe-based transter
device to obtain a bodily fluid sample from a patient. The syringe-based transfer device can
be any suttable device such as those described herein.  Accordingly, the syringe-based
transfer device can include a housing having a port configured to be coupled to the patient,
and an actuator mechanism movably disposed in the housing, For example, the housing, the
port, and the actuator mechanisro can be substantially similar to or the sare as the housing
201, the port 205, and the actuator mechanism 240, respectively, described above with

reference to FIGS., 2-6.

{1129} The rocthod 1000 includes establishing fluid comraunication between the patient
and the port of the syringe-based transfer device, at 1001, For example, the port can be
coupled to a proxamal end portion of a lumen-defining device such as, for cxample, a
butterfly needle, a cannula assembly, or the like that is in flid communication with the
patient (¢.g., at least a distal end portion of the lumen-defining device 1s disposed in the body
of the patient). With the port physically and flndically coupled to the lurnen~detining device,

the port is placed i fluid communication with the bedy.

{1136 With the port coupled to the lumen-defining device, a user can cstablish flnid
comurunication between the port and a pre-sample reservoir included in and/or defined by the
syringe-based transfer device, at 1002, For example, the user can move the actuator
roechanism frow a first configuration to a second configuration, thereby placiog the port
thid communication with the pre-sample reservoir. In sorse embodiments, the movement of
the actuator mechanism can merease an inner volume which, 1n turn, can produce a negative
pressure within the pre-sample reservoir, as described above with reference to the transfer
device 200 in FIG. 5. As described above, in some embodiments, the syringe-based transfer
device can be manipulated to modulate the magnitude of suction force by controliing the
movement of the actuator mechanism,  In this manner, a first volume of bodily-fluid s
transferred to the pre-sample reservorr with the syringe-based transfer device, at 1603, In
some embodiments, the bodily-fluld can contain undesirable microbes such as, for example,

dervoally-residing voicrobes and/or other external contaminants.
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{1133} The first volume of bodily-fluid can be any suitable volume. For example, in
some embaodiments, the fivst voluome of bodily-fluid trausferred to the pre-saraple reservoir
can be a predetermined volume. In some embodiments, the first velume can be, for cxample,
gbout 8.1 ml, about 8.3 ml, about 0.5 mi, sbout 1.0 mi, about 2.0 mi, about 3.0 mi, about 4.0
mi, about 5.0 mi, about 10.0 mi, about 28 mi, about 50 mi, and/or any velume or fraction of a
volume therebetween. In other embodiments, the first volume can be greater than 50 mi or
less than 0.1 ml. In some embodiments, the first volume can substantially correspond to the
size of the pre-sample reservoir 280, Once the first volume of bodily-fluid is transterred to
the pre-sample, reserveir, the pre-sample reservoir 18 fluidically isolated froro the port to
sequester the first volume of bodily-fluid in the pre-sample reserveir, at 1004, For example,
i some embodirnents, the user can move the actupator mechanism and/or otherwise

manipulate the syringe-based transfer device to fluidically isolate the pre-sample reservoir.

{1132} With the first amount fluidically isolated, flid communication s established
between the port and a sample reservoir defined at least in part by the actuator rucchanism
and the housing of the syringe-based transfer device, at 1005, For example, in some
cmbodiments, the housing can define an inner volume in which the actuator mechanism is at
least partiaily disposed. In some embodiments, the actuator mechanism can imclude a seal
member or plunger that can form a substantially fluid tight scal with a set of walls defining
the inner volume of the housing, thereby defining the sample reservoir. For example, the
actuator mechanism and the housing can define the sample reservoir in a similar manner as
described above with reference to the actuator mechanism 240, the housing 201, and the
sample reservoir 290 of FIG. 6. As such, the actuator mechanism can be moved from a first
position to a sccond posttion to draw a second volume of bodily-fld frown the patient wito
the sample reservoir, at 1006, With the first volume of bodily-fluid sequestered in the pre-
sammple reservotr, the second volume of bodily-fluid transferred to the saraple reservoir can be
substantially free from countaminants such as, for example, dermally residing microbes or the

itke.

{1133} While various cmbodiments have been described above, it should be understood
that they have been presented by way of example only, and not timitation. Where methods
and steps described above indicate certain events occurring in certain order, those of ordinary
skill in the art baving the benefit of this disclosure would recognize that the ordering of

certain steps may be modified and that such modifications are in accordance with the
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variations of the immvention. Additionally, certain steps may be performed concurrently in a
paratlel process when possible, as well as performed sequentially as described above.
Additionally, certain steps may be partially completed before proceeding to subsequent steps.
For exarapic, while the flow control mechanism 430 of the transfer device 400 18 described
above (with reference to FIG. 15) as being moved prior to the second member 451 of the
actuator mechanism 440, in some cmbodiments, the second mermber 451 can be moved prior

to or concurrently with the flow control mechanism 430,

{1134] While various embodiments have been particularly shown and described, various
changes in form and details may be made. For example, while the flow control mechanism
430 is shown and described with respect to FIGS. 11-15 as being rotated in a single direction,
in other embodiments, a flow control mechanism can be rotated in a first direction (¢.g.,
the direction of the arvow KK 1o FIG. 15) and 4 second divection, opposiie the fivst. In such
embodiments, the rotation in the second direction can be configured to move a transfer device
through any number of configurations. In other embodiments, the rotation of the flow control
mechanism in the second direction can be limited. For example, in sore embodiments, the
flow control mechanism can be hmitedly rotated in the sccond direction to reduce the
diameter of a flow path between the flow control mechanism and a lumen such as to reduce a

suction force, as described above.

{1135} Although various embodiments have been described as having particular features
and/or corabinations of components, other erabodimaents are possible having any corabination
or sub-combination of any features and/or components from any of the embodiments
described herein. For example, while the trausfer device 400 15 shown in FIGS. 11-15 as not
including a valve {e.g., such as those described in the transfer devices 200 and 300), in some
embodiments, the transfor device 400 can include a valve. For instance, the transfer device
430 can include a valve in the first lumen 406 of the diverter 409, or at any other suitable

POsition.

{1136} The specific configurations of the various components 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
specifically, the size and shape of the various components can be specifically selected for a

desired rate of bodily-fhuid flow into a fluid reservoir.

AN
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Claims

I. A syringe-based device for pareuterally-procuring bodily fluid savopies with
reduced contamination from a patient, the device comprising:

a housing including a proxirmal end portion and a distal end portion and defining
an inner volume therebetween, the proximal end portion being substantially open and the
distal end portion having a port configured to be coupled to a lumen-defining device for
receiving bodily fluids from the patient;

a pre-sample reservoir fluidically couplable to the port and configured to receive
and 1solate a first voluroe of bodily fluid withdrawn from the patient; and

an actuator mechanism at least partially disposed in the inner volume of the
housing, the actuator mecharusm having a proxiveal end portion and a distal end portion, the
distal end portion including a sealing member and the proximal end portion including an
engagement portion configured to allow g user to selectively move the actuator mechanism,

the actuator mechanisma configured to move between a first configuration in which
the bodily fluid can flow from the port to the pre-sample reservoir, and a second
configuration in which the bodily flnid can flow from the port to a sample reservotr, the
sample reservoir defined at least in part by the sealing member and the housing.

2. The device of claim 1, wherein the actuator mechanism defines an inner volume
between the proximal end portion and the distal end portion of the actuator mechanism.
3. The device of claim 2, wherein the pre-sample reservolr is disposed in the inner

volume of the actuator mechanism.

4. The device of claim 2, wherein the proximal end portion of the actuator

mechanism is substantially open and configured to receive a vacuum-sealed sample tube.
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3. The device of claim 2, further comprising:
a piercing menber disposed 1o the inner volume of the actuator roechanism and
contigured to be fluidically coupled to the port to provide selective communication between

the port and the mner volume defined by the actuator mechanism.

6. The device of claim 2, further comprising:

a flow control mechanism operable to selectively control fluid flow between the
port and the pre-sarple reservoir, the flow control rocchanism being configured to be moved
between a first configuration 1o which the bodily fhnd can flow through a fivst flow path to
the pre-sample reservotr, and a second configuration in which the bodily fluid can flow
through a second flow path to the sample reservorr,

7. A gyringe-based device for parenterally-procuring bodily fluid samples with
reduced contamination from a patient, the device comprising:

a housing inchuding a proximal end portion and a distal end portion and defining
an inner volume thercbetween, the proximal end portion being substantially open and the
distal end portion having a port configured to be coupled to a lumen-detining device for
recetving bodiy fluids frow the paticnt; and

an actuator mechanism movably disposed in the tnner velume, the actnator
roechanism jncluding a first mewmber having a proximal end portion and a distal end portion
and defining an inner volume therebetween, and a second member movably disposed in the
mner vohume of the first member,

the first member inchuding a first plunger disposed at the distal end portion of the
first member, the first plunger inchuding a flow channel configured to allow sclective fluid
communication between the inner volume defined by the housing and the funer volume
defined by the first mernber, and

the second member including a second plunger disposed at a distal end portion of
the second member and an engagement portion configured to allow a user to selectively move

the actuator mechanism.
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8. The device of claim 7, further comprising:

a valve disposed in the flow channel.

9, The device of claim 8, wherein the valve 18 a check valve.

10 The device of claim 7, further comprising:

mechanical stops configured to prevent removal of the actnator mechanism from
the housing.
11 The device of claim 7, wherein the actuator mechanism is configured to be moved
from a first configuration to a second configuration by application of a fivst force on the
engagement portion in a proximal direction, the first plunger, the second plunger, and the first
member of the actuator mechanism collectively defining 4 first fluid reservoir in the second

configuration.

12. The device of claim 11, wherein the actuator mechanisr is configured to be
moved from the second configuration to a third configuration by application of g sccond force
on the engagement portion 1o the proximal direction, the fivst plunger and the housing
defining a second fhiid reservoir in the third configuration.

13. The device of claim 12, wherein the first fluid reservoir is fluidically isolated from

o

the second Huid reservoir n the thivd configuration.

14, The device of clairn 12, wherein the first force 1s substantially the same as the

second force.

15. The device of claim 12, wherein the second force is greater than the first force.
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16, A syringe-based device for parenterally-procuring bodily fluid samples with
reduced contarmination frow a patient, the device comprising:

a housing inchuding a proximal end portion and a distal end portion and defining
an inner volume therebetween, the proximal end portion being substantially open and the
distal end portion having a port configured to be coupled to a lumen-defining device for
receiving bodily fluids from the patient;

an actuator mechanism movably disposed i the inner volume of the housing, the
actuator mechanism having a proximal end portion and a distal end portion and defining an
inner volurne therebetween, the distal end portion mcluding a plunger having a flow channel
and the proximal end portion being substantially open and configured to receive a vacuum-
sealed sample tube; and

a picrcing member disposed in the inner volume of the actuator mechanism, the
piercing member defining a lumen fluidically coupled to the flow channel of the plunger, the
flow channel and the piercing member configured to allow selective fluid communication
between the tnner volume defined by the housing and the inner velume defined by the

actuator mechanism.

17. The device of claim 16, further coraprising:

a valve disposed in at least one of the flow channel and the piercing member.

5. The device of claim 16, wherein the piercing member is a needle.

19. The device of claim 16, wherein the actuator mechanism is configured to be
roved fror a first configuration to a sceond configuration, the plunger and the housing

defining a fluid reservoir in the second configuration.

24, The device of claim 19, further comprising:
a sheath disposed on the picrcing member, the sheath configured to fluidically

isolate the fhuid reservorr from the atmosphere in the second configuration,

S
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21 The device of claim 19, further comprising:
a valve disposed 1o at least one of the flow chanuel and the piercing roember, the
valve configured to fluidically iselate the fluid reservoir from the atmosphere in the second

contiguration.

22. A kit for parenterally-procuring bodily fluid saraples with reduced contarnination
from a patient, the kit comprising:
a syringe-based device of claim 16; and

a vacuum-sealed sample tube,

23, The kit of claim 22, wherein the vacuurn-sealed sample tube is configared to
receive a first bodily fluid sample, and the fluid reservoir is configured to receive a second

bodily fluid sample substantially free from dermally residing microbes.

24, A syringe-based device for parenterally-procuring bodily fluid saraples with
reduced contamination from a patient, the device comprising:

a housing including a proxirmal end portion and a distal end portion and defining
an oner volume therebetween, the proxamal end portion being substantially open and the
distal end portion having a port configured to be coupled to a lumen-defining device for
receiving bodily fluids from the patient;

an actuator mechanism movably disposed in the inner volume of the housing, the
actuator mechanism having a proximal end portion and a distal end portion, the distal end
portion fncluding a first phanger and the proximal end portion including an engagement
portion configured to allow a user to selectively move the actuator mechanisi;

a second plunger movably disposed in the inner vohurae of the housing and
releasably coupled to the actuator racchanism, the sccond plunger defining a flow channel
configured to be placed in selective fluid coramunication with the port; and

a flow control mechanism operable to selectively control fluid flow between the
port and a pre-sample reservoir, the sccond plunger and the bousing defining the pre-sarople
TESSIVOIY,

the flow countrol mechanism being configured to be rooved between a fivst
configuration in which the bodily fluid can flow through a first flow path to the pre-sampie

reserveir, and a second configuration in which the bodily fiuid can flow through a sccond
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flow path to a sample reservoir, the first plunger, the second phlunger, and the housing

collectively defining the sample reservorr.

25, The device of claim 24, wherein the flow control mechanism includes a valve
member movably disposed in at feast a portion of the housing, the valve member defining a

first lumen and g second lumen.

25. The device of claim 26, wherein the valve mermber allows bodily fluid to flow
from the port, through the first lumen, and o the pre-sample reservoir when the valve

member is in a first position.

26. The device of claim 235, wherein the valve member allows bodily fluid to flow
from the port, through the second lumen, through the flow channel of the sccond plunger, and

into the sample reservoir when the valve is in a second position.

27. The device of claim 24, wherein the second plunger includes a protrusion

configured to selectively engage the actuator mechanism.

28. A method of using a syringe-based transfer device to obtain a bodily fluid sample
from a patient, the syringe-based transfer device including a housing having a port configured
to be coupled to the patient, and an actuator mechanism movably disposed in the housing, the
rocthod comaprising:

cstablishing fluid communication between the patient and the port of the syringe-
based transfer device,;

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

trausferring a fivst volume of bodily fluid to the pre-sample reservoir with the
syringe-based transfer device;

tluidically 1solating the pre-sample reservoir from the port to sequester the first
volume of bodily fhuid in the pre-sample reservoir;

after the first volume of bodily thaid has been sequestered 1 the pre-sample
reservoir, establishing fluid coromunication between the port and a saraple reservorr defined
at least in part by the actuator mechanism and the housing;

moving the actuator mechanism from a fivst position to a second posttion to draw

a second volume of bodily fluid from the patient into the sample reservoir.
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29, The method of clawm 28, farther comprising:
establishing fluid communication between the port and a first sample vessel; and
transterring a third volume of bodily tluid from the saraple reservoir to the first
sample vessel, the third volume of bodily fluid being at least a portion of the second volume

of bodily fluid.

30. The racthod of claira 29, wherein the bodily fluid is blood.
31 The method of claim 30, wherein the first sample vessel includes at least one of

acrobic culture media and anaerobic culture media,

32 The rmacthod of claira 29, further comprising:

establishing fhiid communication between the port and a second sample vessel;
and

trausferring a fourth volume of bodily fluid from the saraple reservoir to the
second sample vessel, the fourth volume of bodily fluid being at least a portion of the second

volume of bodily fhuid.

33. The method of claim 32, wherein the bodily fluid 1s blood.
34, The rocthod of claive 33, wherein the secound sample vessel includes at least one of

aerobic culture media and anaerobic culture media.

(¥ 4
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