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(57) Abrege/Abstract:
Some embodiments disclosed herein provide flow path inserts that can redirect flow paths in syringes with axially aligned tips to an
outer edge of the syringe. WWhen connected in line with other components, air can become trapped in the system. The syringes can
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(57) Abrege(suite)/Abstract(continued):
be positioned generally horizontally and air bubbles can be disposed within the body of the syringe. The air bubbles rise to the top

or uppermost portion of the syringe. The flow path inserts can facilitate the transfer of the air bubbles disposed within the syringe

out the flow path defined by the flow path insert. Some embodiments disclosed herein provide a spinning luer connector for
connecting components of a fluidics system.
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(57) Abstract: Some embodiments disclosed herein
provide flow path inserts that can redirect flow
paths in syringes with axially aligned tips to an out-
er edge of the syringe. When connected in line with
other components, air can become trapped in the
system. The syringes can be positioned generally
horizontally and air bubbles can be disposed within
the body of the syringe. The air bubbles rise to the
top or uppermost portion of the syringe. The tlow
path inserts can facilitate the transfer of the air
bubbles disposed within the syringe out the flow
path defined by the flow path msert. Some embodi-
ments disclosed herein provide a spinning luer con-
nector for connecting components of a tluidics sys-
tem.
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FLULD TRARSFER DEVICES AND METHODS OF USKE

RELATED APPLICATIONS

LiIHIEY This apphication clamms the benetit of U.S. Provisional Patent
Application No. 62/024,247, filed on July 14, 2014, and entitied “Fhad Transter Devices
and Methods Of Use,” the entirety of which 1s incorporated by reference heremn and made

part of thas specification for all that it discloses.
INCORPORATION BY REFERENCE
BG2] LS. Patent Pobhcation No. 201 1/0062703 (the 703 Pubhcation™),
fitled “FLUID TRANSFER DEVICES AND METHODS OF USE,)” filed on July 28,
2010 as 1S, Patent Application No. §2/845,348, and pubhished on March 17, 2011 15

hercby ncorporated by reference m s enfirety and made a part of thas specification for
all that 1t discloses.

ULHIRY LLS. Patent No 5,685,866 (the 866 Patent”), titled “MEDICAL
VALVE AND METHOD OF USE)” filed on November 4, 1994 as UL, Patent
Apphication No. 08/334,846, and granted on November 11, 1997, 15 hereby mcorporated
by reference m s entirety and made a part of this specification for all that 1t discloses.

FO84] LS. Patent Pubhcation No. 2008/0287920 (the 920 Pubhcation™),
fitled “MEDICAL CONNECTOR WITH CLOSEABLE MALE LUER,” filed on May &,
2008 as U.S, Patent Application No. 12/117,568, and published on November 20, 2008, 15
mcorporated by reference in s entirety and made a part of this specification for all that it
discloses.

HHO65] ULS. Patent Publication No. 201G/0049157 (the 7157 Publication™),
fitled “ANTI-REFLUX VIAL ADAPTORS,” filed on August 19, 2009 as U.S. Patent
Apphcation No. 12/543,776, and published on February 25, 2018, 1s hereby incorporated
by reference n its entirety and made a part of thus specification for all that 1t discloses.

1 B086] PCT Patent Application No, PCT/US2012/054289, filed September 7,
2012, and titled “MEDICAL CONNECTORS WITH FLUID-RESISTANT MATING
INTERFACES,” 15 hereby mcorporated by reference 1 its entirety and made a part of this
specification for all that it discloses.

G677 .5, Patent Publication MNo. 201 1/0282062 (the 302 Publication™),
titled “MEDICAL CONNECTORS AND METHODS OF USE,” filed on May 12, 2011
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as U.S. Patent Application No. 13/106,781, and published on November 17, 2011, 15
hercby incorporated by reference 1 s entfirety and made a part of thas specification for
all that 1t discloses.

LR PCT Patent Application No. PCT/US2012/071493, filed December 21,
2012, and titled “FLUID TRANSFER DEVICES AND METHODS OF USE,” 1s hereby

mcorporated by reference in s entirety and made a part of this specification for all that it

discloses.
BACKGROUND
Ficid of the Invention
{8897 Some embodments of the wnvention relate gencrally to devices and

methods for transfernng fluid and specifically to devices and methods for transferring
medical fluids.

(B010] In some circumstances, it can be desirable to transter one or more fluid
between containers. In the medical field, it 15 often deswrable to dispense fiuid 1 precise
amounts and te store the remainder, particularly when dealing with potentially dangerous
thuds. Corrent thnd transter devices and methods m the medical field suffer from various
drawbacks, including difficulty connecting components of the systems and evacuating aix
from contamers.

SUMMARY OF SOME EMBODIMENTS

B0 Some embodiments disclosed herein overcome one or more of these
disadvantages. In one embodiment, a syringe mchides a tubular body wall defining a
cavity configured t¢ house a fluid and a plunger positioned at least partially within the
cavity. The plunger 18 configured to move axially within the cavity and along a central
axis of the syringe, wherein the movement of the plunger changes the volume of the
cavity. The syringe mcludes a tip extending axially from the syringe body and centered
on the central axas of the syringe, whercin a passageway extends axially through the tip.
The syringe alse mcludes a tiow path msert positioned between the passageway and the
cavity, the flow path msert defines a fluid pathway between the cavity and the
passageway, and the flwd pathway extends from the passageway 1o the tubular body wall.

612} in some embodiments of the Hlow path msert, the fhud pathway 18 a
groove on a face of the flow path msert extending radially from the center of the tlow

path nsert t0 the tubular body wall, The flow path msert can form a fluid tight seal
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between the passageway and the cavity resinicting Hod tow between the passageway and
the cavity to the fluid pathway. The fluid pathway can be a wedge-shaped groove formed
on the flow path nsert. The flmd pathway can torm a gap between the tubular body wall
and the flow path msert. The Hiow path msert debfines a phwrahty of flmad pathways
between the cavity and the passageway. The flow path msert can be circular, oblong or
other shapes. The syrnge can mclude mdications on the outside of the syringe body
mdicating a desired orentation of the syringe.

UK} {One cmbodiment of a connector for a fluidics system meludes an outer
housmg and an mner housing. The outer housing mcludes a base porfion, 2 syringe
cngagement portion and a first passageway extending through the outer housing. The
syringe engagement portion has a plurality of threads contfigured t¢ engage mating
threads on a syringe. The base portion bas one or more of retention elements. The mner
housing ncludes a connector portion and a tube portion. The inner housing 1s postioned
within the first passageway of the oufer housmg. A second passageway extends axially
through the mner housing, wherem the fube portion 15 configured 1o acconumaodate a tip of
the syrimge within the second passageway., The one or more reiention clements arg
configured to position the mmner housmg within the first passageway, and the outer
housing 1s configured o rotate about the inner housing 10 engage the mating threads on
the syringe.

(B014] in some embodiments of the connector, the tube portion mcludes an
mner surface disposed within the second passageway that 1s configured to formy a Hlud
seal between the tip of the syringe and the mner housing. The tube portion can include
tapered walls configured (o accommmodaie the tip of the syringe. The one or more
retention elemenis are retention clips that extend axially o the first passageway and
abut an outcr surface of the mner housing. The conncctor portion can be coupled 10 a
thidics system such that the position of the ionner housing s fixed. The second
passageway can be m {hud communication with the fhudics system. The syringe
cngagement portion can include a collar configured to control the position of the syringe
relative to the outer housing.

B8 15] One embodiment of a method for coupling a syringe to a fluidics
system mncludes orignting a syringe with an outer housing of a connector. The posttion of
the connector 18 fixed and a tip of the synnge 18 aligned with an axaal passageway of the

connector. The method further includes coupling the ocuter housmg of the connector with
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the syringe by rotating the outer housing of the conmector about a fixed mner housing of
the connector. The outer housing mncludes a plurality of external threads contigured to
cngage mating threads on the syringe. The method further mcludes forming a seal
between the mner housing and the tip of the syringe by rotating the outer housing until
the fip 15 engaged with the axaal passageway of the mmer housmg. A passageway of the
syringe 15 1 flmd commumication with a passageway of the mmer housing. In somie
cmbodiments, the inmer housing 18 fixed to a fluidics system. The syrimge can be coupled
to the connector without manipulating the onentation of the fluidics system. The syringe
can be onented based on indications on the syrimge.
BRIEF DESCRIPTION OF THE DRAWINGS

{8167 Figure 1 illustrates an example cmbodiment of an automated system
for transferrng fluid.

(B817] Figure 2 ihustrates an ¢xample embodiment of a cross section of
syringe with a flow path msert posttioned within the body of the syringe.

Lk Figure 3 ulustrates a perspective view of the embodiment of the flow

path nsert trom Figure 2.

138197 Figure 4 dlustrates a front view of the flow path msert of Figure 3.
Liipat) Figure S illustrates a cross section of the flow path msert taken along

the line 5-5.

[RG21] Figure 6 illustrates another embodment of a tiow path msert.

RG22 Figure 7 illustrates yet another embodiment of a flow path msert,

23] Figure & tllustrates an cmbodiment of a perspective view of a
CONNCCIor.

(3324 Figure 9 tllustrates a dificrent perspective view of the connector from

Figure S,

3 25] Figure 10A ilhustrates a cross-section of a perspective view ¢f the
connector from Figure 8.

{(3326] Figure 10B iflustrates a different perspective view of the same ¢ross-
section of the conmector from Figure .

{38271 Figure 11 illustrates an cxploded view of the connector from Figure R,

[ H828] Figure 12 provides an exemplary iliustration of a connection between a

syringe and the connector.
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{629 Figure 13A ulustrates i1s a perspective view of an embodiment of a
fluidics assembly.

LR Figure 138 15 a view of the fluidics assembly 400 with a source
container and a target container.

(03311 Figure 14A illustrates a cross sectional view of fhud flowing from a

source container {0 a syringe when the plonger of the syringe 1s retracted.

38327 Figure 14B iHustrates a cross sectional view of fluid flowing from a

syringe to a target containgr when the plunger of the syringe 1 advanced.

DETAILED DESCRIPTION OF SOME EMBODIMENTS

FB3331 The following detaiied description 13 now divected f0 example
crabodiments of the disclosure. In this description, reference 15 made to the drawings
wheregin hke parts are designated with ke numerals throughout the description and
drawings.

3834] In many circumstances, fluid s transferred from a source container to 4
target container. In some mstances, 1t can be desirable to fransier precise amounts of 4
tiuid, such as a medication, 1into the target contfainer. For example, 1n some embodiments,
a medication can be stored 1n a vial or other container, and a precise dosage amount of the
medication can be exiracted and transferred 10 a target device so that the dosage amount
can be dehvered to a patient. In some embodiments, thad from multiple source contamners
can be combined, or compounded, nto a single target contamer. For example, i some
cmbodiments, a mixture of medications ¢an be ¢reated in the target containcr, or a
concentrated medication can be combined with the diluent mn the target contamer. To
achicve the desired proportions of fhuds, it can be desirable to precisely measure the
amount of fhuid that 1s transferred mto the target contamer. In addition, preciscly
measuring the amount of flnd transterred from the source contammer t0 the targe
contamer can reduce the amount of fiuid wasted (¢.g., when more fluid than necessary is
withdrawn from the source contamer). Reduction of waste 18 desirable because the flmd
being transferred can be expensive.

{HIARY in some embodiments, 1t can be desirable to transier fhmds from a

source contamer to a target container using a scaled system. Exposing the fhud to
ambicnt air can allow contaminants to enter the fhud or cause an undesirable reaction

with the thid. Some medications (¢.g., chemotherapy medications) can be harmful to an
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unintended recipient. Therefore, it can be desirable 1o prevent or reduce exposure of the
fluid bemng transterred 1o the ambient air or area outside the thad transfer system. A thud
transfer system that prevents or reduces exposure of the thud to the area outside the thad
transfer system can render other expensive equupment {€.g., 4 clean room) unnecessary,
thereby reducing the cost associated with transternng the fluads.

({(3836] Some embodiments disclosed herein provide mtermediate contamers, such
as syringes, that taciitate the transfer of flmd from source containers to target contamers.
When connected 1 hine with other components, air can become frapped in the systent
The syringes can be positioned generally borizontally and air bubbles can be disposed
within the body of the syringe. The air bubbles rise to the top or uppermost portion of the
syringe. When the syringe transters fluid to the target contammer, air bubbles disposed
within the syringe can remain even atter the flmd has been expelicd from the syringe as
there 18 a disconnect between the centrally located flow path exiting the syringe and the
atr bubbles trapped m the body. In some instances, the air bubbles remaining in the
syringe may not aftect the transfer of fluid, but can be disconcertimg to medical
practifioners that fransfer the medical fhud from the syringe to the target container.

38371 Ficure 1 dlustrates an cmbodument of a thud transier system 50, The
system 30 can mchide a housing 52 enclosing a controller and memory. The system 50
can also include a user mterface 54. The user mnderface 54 can mclude, for cxample,
display, a keypad, and/or a touch screen display. The user mterface 54 can be configured
to recerve nstructions from the user, for example, regarding the amounis of fluid to be
transferred and the types of fluids o be transterred. The user interface can alse be
configured to provide information to the user, such as error messages, alerts, or
mmstructions {¢.g., to replace an cmpty vial).

B335 The fluad transfer system SO mclades a thad transier station. In some
embodiments, the system 50 can include multiple transfer stations, such as two, three,
four, five, six, scven, cight, or more transfer stations depending on the number of
different thoid types the systemn 1s designed to handie and the amount of fluid to be
iransferred. Each transter station can mclude a thnd source container 460, which can be,
for example, a medical vial or gther suntable container such as a bag, a bottle, or a vat,
ctc. Although embodiments disclosed heremn discuss using a vial as the source container,
it will be understood the other contamers can be used even when not specifically

mentioned. The thud transter station can be configured to transfer precise amounts of
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fluid from the source contamers 460 to target contamers 470, which can be, for example
IV bags. It will be understood that 1 vanous embodiments described herein, a different
type of target contamer or destination container can be used nstead of an TV bag (e.g., a
syringe, a bottle, a vial, an elastomenc pump, ¢te.) even when not specifically mentioned.
The thad franster station can mclude a support 56, such as a tray for the target container
470, The support 56 can mclude a destinahion sensor, such as a weight sensor O
deternine the amount of fluid that has been transferred to the target container. The thad
can first be transterred from source containers 460 10 mtermediate containers 200 50 that
a precise amount of thad can be measured. The mmtermediate contammers 200 can be, for
cxample, syringes. After being measured, the fluid can be transferred from mtermediate
contammers 200 to the target contamers 470,

{3339 The fhud transfer system 50 can be used to transter mdividual fhuds
from the source contamers 460 10 separate target confainers 470, or to transfer and
combine thuds from multipic source contamers 460 mto a common target contamer 470,
{n some emboduments, the system 50 can be used for compounding mixtures of fluids.
For example, the system 30 can be used to combine multiple medications together or 10
combine fecding fhuds (e.g., water, dextrose, hipids, vitanuns, minerais). The system 50
can also be used fo dilutec a medication or other fluid to a desired concentration fevel. In
some embodiments, a singie system can be configured both for compounding mixtures of
fluids and for the transter of mdividual Thuids from a single-source contamer 10 a singic-
target contamer,

{3044 in some cmbodiments, the system 30 can mclude mounting modules
58 for mounting the transfer stations onto the bousing 32, For example, in some
cmbodiments the mounting modules 58 can be configured {0 receive mtermediate
contamners 200, as shown n Figure 1, {0 secure the transter stations onto the housing 52,
The mounting modules 38 can also cngage the connectors or other portions of the tluid
transter station 50, The system 50 can also include mwotors, which can be {or exampie,
contained within the housing 52. The motors can be configured {0 actuate the
mwtermediate containers 200 to draw fluid 1nto the containers (from the source container
4603 and to dispel fluid therctrom {(into the target container 470). The motors can be
configured to actuaie flow control mechanisms 60 m order to control the fiuid flow of a
connector 410 between the source container 460, micrmediate contamers 200 and target

containcrs 470, Alternatively, the connector 410 can be manually adjusted io alternate
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flows. The motors can be in communication with the controller and can recerve actuation
mstructions from the controller. For example, the intermediate contamners 200 can operate
as precision syringe pumps to tramsfer precise amounts of fluid with the motors
configured m some embodiments 10 actuate plungers on the syringes to draw fhd o
the syringes. The motors and automated system SO allow for precise transter of fhuds at a
faster and more consistent rate than using a syringe pump by hand. For example, a large
syringe {e.g., 50 ml or 100 o) can requure significant ettort t0 mampulate the phimger,
whach can be difficult to perform by hand, especially if done repeatedly. The motors and
automated system 50 can mcrease the precision, consistency and rate of thad transfer.

{3041} in some embodmments, the system mchudes one or more pairs of male
and fomale fhund connectors configured 10 be attached o cach other 10 selectively permit
the passage of fhuid. The connectors can be detached or disconnecied, for example, so that
the target contamer 470 can be removed once the fluid has been transferred. In some
cmbodiments, the connectors can be configured to close automatically when disconnected
fromt a correspondmng connector, thereby preventing fhuid from escaping when the
connectors are detached. Thus, the fluid transfer system 54 can be used to transter thad
while retaimming substantially entirely, or entively, all of the fluid within the svstem,
permitting the fhuid franster 10 occur m a substantially entirely, or endirely, closed systent.
The thud transter system 50 can thercby reduce or chimmate the risk of mjury, waste or
damage caused bv hquid or vapor leakage when connccting and disconnecting the
components of the fhud transfer system 306,

(3842} The system 50 can ichide the connccior 300 that 15 configured {0
couple the syrimge 200 with the other components of the fhundics system. The connector
300 can be a spmning luer connecter that s configured to form a thid tight engagement
with the syringe without disengagig or otherwise changimg the orientation of the other
thadics components, The spinning conncctor 300 can also be used (o orient the syringe
properly within the mounting module 58. The connector 300 1s described m more detail
below.

1 B043] in some embodiments, the systemn 5O can be configured to be
compatible with a vanety of sizes of syringes {¢.g., 10 mi, 20 mi, S0 mi and 100 mi). For
example, larger vohume syringes can be used {o transter larger volumes of thud 1n shorter
ampounts of time. Smaller volume syringes can be used {0 mcrease the accuracy and

precision with which amounts of fluid can be transierred.
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{8441 The fluid transter system 30 can be moditicd in many ways. For
cxample, as mentioned above, the system 30 can have a different number of transfer
stations. Alse, m some embodiments, certain features shown m the Figure 1 can be
modificd or omatted for some or all of the transfer stations. For example, i some
cmibodiments, a fluid transter station that 15 dedicated to the transicer of thuds that are not
dangcrous, expensive, or sensitive to ambient air {(¢.g., salme or water) can have fower
lcak-preventing featurcs than fhuid franster stations dedicated o the transfer of fluids that
arc dangerous, expensive, OF sensiiive 1o ambient air,

{(3845] Figures Z2-5 illustrate an ecmbodiment ot a thuid tlow path msert 100 for a
syringe 200, The flow path msert 100 1s configured to redirect fluid flow along a flud
flow path defined by the flow path msert 100, When the syringe 15 positioned generally
horizontally, the syringe can be oriented so that the defined flow path 18 positioned at or
near the top or highest posttion within the syrimge. Gravity causes air bubbles confined
within the syringe to risg to the top position within the syringe. By redirecting fiuid flow
to thow through the top, or near {op, posttion within the syringe, the air bubbles can be
forced out of the syringe with the flud.

[3846] Figure 2 illustrates an embodiment of the flow path insert 100 positioned
within the syringe 200, The syrmge 200 can mchide a body 202, a phunger 204, a cavity
206, a shroud 208 and a tip 210. The tip 210 mncludes a passageway 212 extending axaally
through the tip 210 that can provide access 10 the cavity 206 of the syringe 200. The
shroud 208 can have mmer threads, such as luer threading, on the mmer surface for
securing a conmector, such as connector 300, The engagement can form a floid-tight
connection, such as a luer lock, between the syringe 200 and the connector. In some
cmbodiments, the tip can bave threads.

1 3847] Figure 3 18 a perspective view of the tlow path msert 100 removed from
the syringe 200. Figure 4 15 a front view of the flow path msert 100. Figure § illostrates a
cross sechion of the flow path msert 100 taken along the hine 5-5. The fiow path msert 100
has a generally cuwcular body having a first face 102, also referred to as a front face, a
second face 104, also referred to as a back face, an outer wall 106 and a pathway {8,
The pathway 108 extends radially out from the center of the first face 102 to the outer
wall 106 and extends through the first face 102 and the second face 104, The pathway
108 can be formed by removing material from the flow path msert 100, such as by a

cutout or a groove. The pathway 108 15 contigured to defme a fluid passageway from the
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cavity 206 to the passageway 212. The pathway [0R 1s configured to redirect thad
moving through the syringe 200 10 a portion of the mner wall of the syrimge 200 pnior to
or after movmg through the passageway 212, The pathway 108 can be sized and shaped
s that the syringe 200 has substantially the same flow rate as without the How path nsert
100, The size and shape of the pathway 108 can vary significantly from the embodiment
shown while still providing the same functionabty.

{(3348] The tlow path msert 100 18 sized and shaped 10 be posttioned within the
cavity 206 ot the syringe 200. The flow path msert 100 can be configured fo match the
curvature and/or angie of the front wall of the syringe 200, such that the flow path msert
1s substantially flush with the front wall of the syringe 200, In this embodiment, the outer
tace 106 of the msert 100 18 configured to be tlush with the mner wall of the syringe. In
this cmbodiment, the curvature ot the msert extends radially from the center of the msert
104 to the outer wall 106 and the first face 107 and the second face 104 have the same
curvature. The curvature of the second face 104 can maich the curvature and/or angle of
the plunger 204, In some embodiments, the flow path insert 15 not substantially tlush with
the front wall ot the syringe 200. For exanple, the first face 102 of the flow path msert
104 can be offset from the front wall by one or more protrusions on the flow path msert.
The tlow path msert 100 can be configured so that it forms a fhnd-tight scal between the
outer wall 106 and the mner wall of the syrmge 200 such that fluid only flows through
pathway 108 between the cavity 206 and passageway 2172 of the svringe 200.

(3849] The flow path nsert 160 can be configured for difterent sizes and types of
syringes. The wnsert can be manufactured from a flexibic or compressible material to help
tacilitate the formation of a thund seal between the pathway isert 100 and the syringe
204, In sonmiec embodiments, the msert 100 can be tormed from harder materials.

3858] The flow path msert 100 13 configured to detine a tluid flow path between
the cavity 206 of the syringe. The pathway 108 can direct thoid from the cavity 206 to the
tip 210 of the syringe 200, When the syringe 18 properly oriented, the pathway 108 directs
thind tlow along the top of the syrmnge cavity. By directing the fluid along the top portion
of the cavity, the thud flow can force air bubbiles that are enclosed within the cavity 206
of the syringe 200 out of the syringe when the phimger 204 15 moved forward. The syringe
230 can mclude markings, such as arrows, that mdicate the orientation of the syringe 200

for correctly positioning the tHlow path insert 100 within the syrimge 200, Altermatively,
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some methods of mstalimg the msert 100 mchude aligning the pathway 108 through the
outer surface 106 with numbers on the syringe 200.

({3351] The tlow path msert {00 can be used to modity an exasting syringe 200
having a cenfrally aligned tlow path. A method of modifying the syringe 200 can include
aligning the flow path msert 100 with the cavity 204 of the syringe 200. The flow path
msert 100 can be aligned 1o accordance with markings that are on the syringe 200 and the
position of the pathway 108 on the flow path insert. For example, the syringe can include
numbers, letters or markings mdicating the proper orientation of the pathway 102 withun
the syringe. The flow path msert 100 can be mserted within the syringe using an
automated process, such as a machine automated process. In some embodiments, the flow
path insert 100 can be mserted manually by a worker.

[38S2] Figure 6 illustrates another embodiment of a flow path msert 12{. In this
cmbodiment, the flow path insert 120 has a wedge-shaped pathway 122, The wedge-
shaped pathway 122 provides a larger area for the Hlow path msert 120 {0 be posiioned
within the syringe 200, which can help compensate for errors in posttioning of the flow
path msert 120 within the syringe 200 and/or maccurate placement of the syringe 1n the
system SO, The pathway 122 can be configured such that there 15 a sufficient flow flud
flow rate to force awr bubbles out of the syringe with the flod.

B853] Figure 7 illustrates another embodiment of a flow path msert 130, In this
cmbodiment, there 18 a plarality of protrusions 132 that extend radhally outward from the
flow path mesert 130, The protrusions are configured to abut the mner wall of the syringe
and force the tluid 1o be directed along the walls of the syringe 200, In thas embodiment
the tlow path msert 130 can be positioned i nearly any orientation within the syringe and
still provide a flow path positioned at the high pomnt of the syringe 200 where a bubble
may be likely to oocur.

[ 3854] Figures 3-7 illustrate a few embodiments of flow path nserts, many
different variations exist and are contemplated. In some embodiments, the shape of the
pathway can be changed, such as ilustrated 1o Figure 6. In some embodiments, the shape
of the tlow path msert can change, such as the embodiment tlhustrated 1 Figure 7. In the
embodiments llustrated m Figures 2-7, the flow path nsert 15 generally circular. In some
crnbodiments, the flow path msert 1s not circular, For example, the tlow path msert could

be oblong, a circle with a cutaway flat portion, rather than a rounded outer wall, The tow
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path msert and pathway can be shaped m a variety of ways in order redivects tluid flow
from the center of the syringe o the outer walls.

[3585] Figures 8-11 dlustrate an embodiment of a connector 300, Figure 8
ilustrates a perspective view of the connector 300, Figure 9 illustrates a ditferent
perspective view ot the commector 300, Figure 10A iliustrates a cross-section of a
perspective view of the connector 300, Figure 108 illustrates a different perspective view
of the same cross-section of the connector 300. Figure 11 illustrates an cuploded view of
the connector 304,

{(3856] The connector 300 can mclude an outer housing 310 and an mner housing
330, The outer housing 310 can be generally fubular 1 shape and has a passageway that
cxtends axially through the housmg 310, The outer housing 310 mceiude a larger diameter
portion, also rcterred to as the basc portion 312, and a smaller diameter portion, also
referred 10 as the syrimge engagement portion 314, The syringe cngagement portion 314
has exterior threads 316 and an cuter face 318, The larger diameter portion has a cavity
326. One or more, mcluding a plurality of retention clips 32{ and ong or more, mchiding
a plurality of protrusions 324 are posttioned around the cavity for the mmer housing 330,
The one or more retention clips 32{) have clip portions 322 that extend axially mward.
The onc or more protrusions 324 extend longiudinally, The wmner housing 330 18
configured to be positioned within the outer housing 310,

3857] The mmner housing 330 has a tube portion 332, also referred o as a tip
engagement portion, and a connector portion 340. The tube portion 332 has a larger
diameter than the connector portion 340, The mner housing 330 has an outer surface 342
andd an mner surface 336 and a passageway 346 that extends axaally from the distal end of
the connector portion 340 to the mner surface 336, The tube portion 332 has a tapered
mmer wall 334 that tapers down from a larger diameter openimg at face 348 t¢ a smalier
diameter opening at the mner surface 336.

{3858] The muer housing 15 positioned within the outer housing 310 such that the
mmer housing 330 can rofate within the outer housing 310, The outer surtace 342 of the
mmer housing 18 positioned adjacent the retention chip 320, The outer housing 31{ and the
mmer housing 330 can be configured such that tace 348 of the mner housing and the tface
318 of the outer housing are substantially coplanar when the wmer housing 330 s
positioned within the outer housing 310, The mner housmyg 330 15 conhigured to remain

stationary and the outer housing 310 1s configured to rotate about the mmer housmyg 3340,
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The cavity 338 can be configured to accommodate the syringe tip 210 and form a seal
between the mner surface 336 and the syringe tip 210, which can create a thud tight
conmection between the syringe 200 and the mner housmyg 330,

{3859] In some embodiments, the connector portion 340 of the mner housmg 330
is configured to be coupled to a connecior, such as stopcock, of a fluidics system as
iustrated m Figure 12, The outer housing 310 15 configured 0 engage a syringe, For
cxamplie, the threads 316 can cngage threads m the moner wall of the shroud 208 of the
syringe 200, which posifions the fip 210 of the syringe 200 within the cavity 338 of the
mner housing 330, The mner housmg 330 remains stationary and the outer housing 310 18
configured to rotate about the mner bousing 330, As the outer bousmg 310 rotates and
cngages the syringe 200, the retention clips 320 mamtain the position of the mner housing
330 within the outer housing 310 so that a scal can be formed between the syringe and the
mner housing 330, The retention clips 32{ preferably pernut the outer housing 310 {0
rotate about the mner housing 330 while mamtauung their relative longitudinal positions.

[3868] The retention chips 320 allow the connector 300 to be asscmbied after the
connector portion 340 of the mner bousing 330 has been secured to another connector,
such as connector 410, The outer housimg 310 can be positioned onto the mner housing
330 by pushing the outer housing 3 1{ onto the tube portion 332 of the mner housing 330,
The retention clips 320 can be {orced outward to accommodate the larger diameter of the
tube portion 332 as the outer housing 31{ 18 being moved mto postiton. When the outer
housing 31{} 1s properly positioned on the mner housing 330, the retention clips can move
to position agamst the outer surface 342 of the mner housing 330, as lustrated 1o Fig.

10B.

[3861] In an alternate embodiment (not shown), the retention clips 320 and
longitudinal protrusions 324 can be replaced with a retention portion that extends axaally
mwardly hke the clip portions 322, The retention portion can form an orifice with a
constant diameter and have a contingous surface that s configured to abut the outer
surface 342 of the mner housimg 330, In such an embodiment, the connector 300 18
assembled prior to couphng the mner housing 330 to another connector.

13862] The connector 300 can be constructed from a varnety of matenals, such as
polvcarbonate or other polymeric matenals. The connector 300 can be constructed from a
rigid plastic or other nigid polymernic matenal. In some embodiments, the inner housing

can be constructed from a different matenal than the outer housing. For example, the
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outer housing could be constructed from a rigid material and the mner housing can be
formed from a more flexible material. The flexible matenal can help from a scal between
the syringe and the mner housimg 330,

{38631 Figure 12 illustrates a process for commecting the syringe 200 and the
connector 304, The syringe mnterface 314 of the connector 300 15 configured 10 engage the
mterior threads of shroud 208 of the syringe 200. The outer housing 310 of the connector
i1s configured to rotate to engage the shroud while the fip 210 of the syringe 200 18
positioned within the mner housing 330, As the outer housmg 310 rotates about the inner
housing 33{, the tip 210 1s positioned within the cavity 338 of the mner housing 330, The
connector 30U 1s configured 10 form a fluid tight connection between the syringe 200 and
the mner housmg 330 when the syringe interface i1s engaged with the syringe. By
manipulating the outer housmg 310 of the connector 304, the syringe can be engaged with
the coonnector 300 while mamtatung a desired onentation where the flow path s
positioned n the correct ornentation (e.g., with the flow path positioned at the most
upward porfion of the syringe 200). In some embodiments, the syringe 200 can have
markings on the outside of the syringe that mndicates the correct orientation of the syringe
200,

1 H064 ] in some cmbodiments, the syringe interface 314 can include a siop
mechanism, such as the surface 336 of the inner housmg 330, contigured o control the
position of the syringe 200 relative to the connector 300 when engaged. When the syringe
200 engages the syringe mierface 314 of the connector 300, the connector 300 can be
configured such that the tip 210 of the syringe 200 abuts against the inner surface 336 of
the connector 300 once the syringe 200 1s engaged 10 a desired position. The inner surface
336 can prevent the fip 210 from being over-inserted past the deswred engagement
position. Uther stop mechanisms can be used. For example, the connector 300 can include
a collar 328 formed on the syringe micrface 314 so that the shroud 2058 of the syringe 200
abuts agamst the collar 328 when the syringe 200 has reached the deswred engaged
position.

[ B865] The stop mechamism (e.g., surface 336} can facihitate accurate transter
of thnd. For example, if the syringe 200 were over-mnserted past a desired position, an
armpount of extra fhud may be drawn mto the syringe 200 when the phimger 15 drawn back,
thereby compromising the accuracy of the fluid transter, especially for tHhuid transfers that

mvolve a vohime that require mubtiple syrimge fills. Also, because the miternal volume of
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the fluidics systent may be less than the expected mtermal volume by a small amount it
the syringe 18 over-inserted, priming of the flndics may result m pushing thud mto an IV
bag prematurely.

[ 866] Figure 13A 15 a perspective view of a fhndics assembly 400 that can be
used with a fluid transter stafion, such as the embodument dlustrated m Figure 1. Figure
138 1s a view of the fhudics assembly 400 with a source contamer, such as a vial 464,
and a target contdamer, such as an [V bag assembly 470 coupled to the assembly 400 of
Figure 13A. The tluidics assembly 400 can be used to transfer precise amounts of fhnd
from the source container to the target container via an intermediate container, such as a
syringe 200, The thndics assembiy 400 mchudes a vial 464, a vial adapter 450 configured
to provide fhmd comumunication with the fhud {c.g., chemotherapy drug or other
medication) contained within the vial 460, a syringe 200, an 1V bag assembly 470, and a
connector 410 tor decting fluid from the vial adapter 450 mio the syringe 200 and from
the syringe 200 toward the [V bag assenibly 470, In some embodiments, the fhuudics
asscmbly 400 can be configured to allow the vial 460 and/or vial adapter 450 t0 be
replaced (e.g., when the vial runs out of fluid) without replacing the connector 410 or
syringe 200, In some embodumnents, the vial adapter 450 can be configured to allow air 1o
cnter the vial 460 via the vial adapter 4540, thereby substantially equalizing pressure in the
vial 460 as fluid 1s drawn out.

3867 The upper portion of the vial adapter 450 can include a spike, as
ilustrated m Figure 13A, configured {0 picree the septum on the cap of the vial 460 and
arms configured to retain the vial 460 onto the vial adapter 450. Opposite the upper
portion, the vial adapter can include a connector 440, which can be, for example, a female
connector 4440, The connecior 440 can be, for example, a version of the Clave® connector
manufactured by ICU Medical, Inc., of San Clemente, California. Various embodiments
of a connector of this type are described in the '866 Patent. The female connector 440 can
seal the end of the vial adapter 450 such that no fhid can escape from the vial adapter
450 until 3 male connector 1s attached to the female conmnector 440. It shouid be
understood that i many embodiments discussed herein, the male and female connectors
could be swiiched. For exampie, the vial adapter 450 can include a male connector, which
1s contigured to mate with a temale connector on the connector 414,

38635 The vial adapter 450 can inclade an air intake channel configured o

divect awr mto the vial 460 to compensate for fluid removed from the vial 460 1o reduce
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the pressure ditferential, The air mtake channel can mehude a filter contigured to allow an
to pass through the filter and toward the vial 460 while also preventing thad from passing
through the filter. For example, the hiter can mclude an aw permeable but thad
mpermeable membrane. The filter can be a hydrophobic filter. In some embodiments, the
vial adapter 450 can mnclude a check valve m place of or m addition to the filter. The
check valve could be a duckbill valve, a shit valve, a shidimg ball valve or any other
suttable type of check valve. The vial adapter 450 can also have a bag that 1s configured
t0 ncrease in volume while preventing the mput aiv to contact the Huid mside the vial
464, sunilar to ermbodiments descnibed 1 the 7157 Publication.

{369 The 1V bag assembly 470 can mclude an 1V bag 472, a length of
tubing 476, and a female comnector 474, The temale connector 474 can be removably or
wremovably attached 1o the tubing 476, The female connector 474 can funcion to scal oft
the IV bag assembly 470 so that no thnd can escape from the IV bag 472 except when a
maie connector is attached thercto. In some embodiments, the IV bag assemibly 470 can
mciude a supplemental lime of tubing 478 1o also provide access to the IV bag 472, The
supplemental linc 478 can be used 1o transier a second fluid (which can be ditterent from
the thod transferred through the main line 476) into the IV bag 472, For example, the
tubing 474 can be used to transfer a concentrated tlud {(e.g., medication) into the 1V bag
472, and the supplemental tubmg 478 can be used to transfer a diluent {¢.g., saling or
watcr) mto the [V bag 472 for duuting the concentrated fluid to a desired level of
concenfration. In some embodiments, the supplemental line of tubing 478 can have a ¢ap
or a connector {(not shown}, which can be sumular 10 the connector 474, 10 enable a fluid
linc to be removably attached to the supplemental hine 473, In some emboduments,
multiple fluid hines can combine {¢.g., at & Y- or T-connection) so that mulfiple fhuids
{c.g., from ditterent thud fransfer stations) can be divected into the 1V bag 472 through a
single fluid line (c.g., tubing 476} In some embodiments, the connector 474 can be
directly coupled with the bag 472 without a significant length of tubing 476
therehetween.

878 The connector 410 can be a connector capable of divecting Huid along
mltiple fhud paths, such as a stopcock. In some embodments the connector 410 can be
manually operated, such as by iover 412 on connector 41{. In some embodumenis, the
connector 410 can be controlicd automatically as part of a system, such as in conjunction

with a thud transfor station S50, For example, the fluid transter station 50 can bave a

-
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mechanism 60 that controls a valve, switch, lever, or the hike, i order to change between
a plurality of fluid pathways, A first male connector 420 can be attached to a female end
414 of the commector 410, A second male connector 430 can be attached to a female end
416 of the conmector 410,

{071 The male connectors 420, 430 can be closcable male luer commectors
that are configured 1o prevent thud from escaping from of entermg mto the connector
when it 15 not engaged with a corresponding female connector, but allow thnd to flow
when 1t 1s engaged with a corresponding female connector 444, 474, In the embodiments
shown, the connectors 420, 430 can be a version of the Spires® ¢ioseable male connector
manufactured by ICU Medical, Inc., of San Clemente, Califorma. In some embodunents,
a substantially entirely or endwrely closed system can be achieved, at ieast 1o part, by
providing corresponding automatically closeable male and female connectors at various
{or all}) connection points within a fhnd transfer systen: 50, thereby causing stafionary
fluid to substantially remain entirely withmn the fhnd source, the tluid module, and the
fluid target, respectively, upon disconnection, and to not generally leak or vaporize
outside of the systermn. For example, m some embodunents, correspondmg paus of
automatically closing connectors {¢.g., male and female comnectors) can be provided at
the mtertaces between the fluid source and the connector 410 and/or the connector 410
and the target container. Various ecmboduments of connectors of this type are described
the "920 Publication.

{H672] In this embodiment, and in other emboduments described herein, the
system 15 described as including a male connector or a female connector, # can be
possible for female connectors 1o be used m place of the described male connectors and
for male connectors to be used in place of the described fomale connectors. For exampie,
one or both of the connectors 420 and 430 can be female conncciors (e.g., Clave®
connectors manufactured by ICU Medical, Inc., of San Clemenie, Calitornia), and the
connector 44{} of the vial adapter 450 and the connector 474 of the IV bag 472 can be
male connectors {¢.g., a Spiros® closcable male connector manufactured by ICU
Medical, Inc., of San Clemente, Califorma).

188751 The connector 300 can be attached to a female end 418 of connector
410. The mner housing 330 of the connector 1s secured, or otherwise attixed to the female
endd 418 of connector such that 1t cannot rotate. The mner bousing 330 can be secured {o

the female ond 418 of connector 410 by somic welding, snap fit structures (not shown}, a
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pressure or friction fittmg, or other swtable conmection type. The outer housing 310 can
freely rotate about the mner housing 330, The commector 300 can engage the syringe 200
by rotating the outer housing 3 10 about the mner housimg 330, The outer housing 310 can
rotate independent of the Hluadics assembly 400, Thereby, the outer housing 310 of the
conmector 300 can engage to a syringe 200 without moving, rotatmyg, manipulating, or
otherwise affecting the onentation of the fluidics assembly 400, whach 18 conmected 1o the
mner housmyg 330,

{3741 fn some cmbodunents, the comnecior 410 can have a mechanical
configuration and features that arc configured 10 secure the connector to a fhuid transicy
station, such as the mechanism Hustrated i Figure 1. Many variations are possible.

{875 Figure 14A 18 a cross sectional view of the syrimge 200, the connector
300 and the connector 410 showing fhnd flowing through the connector 410 and
connector 300 from the vial 460 {0 the syringe 200, As the plunger of the syringe 200 s
withdrawn, thud s drawn into the syringe 200 and along the tlow path defined by the
syringe insert 100, In this embodiment, the connector 410 s a connector that has a valve
411 that 1s posttioned so that fluid s allowed to tlow from the vial 460 to the syringe 200,
in some cmbodiments, the valve 411 can be posittoned by manual manipulation of the
lever 412, In some embodments, the vaive 411 can be posittoned by an automated
mechanism configured to control the actuation of the valve 411, With the valve 411 in the
ilustrated position, fluid drawn mio the syrimge 200 will be drawn from the vial 460 and
not the IV bag 472, As fluid 15 drawn out of the vial 46{, awr can enier the vial 460
through the air intake channel as described above.

[ B876] Figure 14B is a cross sectional view of the syringe 200, the connector
300 and the connector 410 showing thad flowing through the connector 300 and
connector 410 from syringe 200 toward the IV bag assembly 370, In this mstance, the
valve 411 18 positioned such that as the plunger of the syrimge 200 1s advanced, thad s
driven gut of the syringe 200, The fluid 15 allowed to tlow from the syringe 200 toward
the IV bag assembly 470. Air bubbles can collect 1n the syringe, which nise to the highest
part of the syringe 200. In the illustrated embodiment, the syrnnge in positioned
substantially hortzontal. Generally, without the flow path msert 104, the fhud would flow
out of the tlow path along a central axis of the syringe and the air bubbles would
ocneratly remain within the syringe 200, The flow path msert 100 15 configared to

redirect the Hluid How m order to force the fhad to tlow out of the top or near {op portion
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of the syringe 200, thereby forcmg the air bubbles out of the syringe 200 wath the thad
and along the flow path defined by the Hiow path msert 100, The syringe 200 can be
oriented so that the flow path 1s positioned 1 the correct onentation {(e.g., with the flow
path positioned at the most upward portion of the syringe 200} by manipulating the outer
housig 310 of the connector 300. In some embodiments, the syringe 200 can have
markings on the outside of the syringe that mdicates the correct onentation of the syringe
200, With the valve in the thustrated position, Hlmd and awr bubbles driven out the syringe
200 will be directed to the 1V bag 470 and not back mto the vial 460,

{877 The tollowing bist has example embodiments that are within the scope
of this disclosure. The examplec cmbodiments that arc listed should i no way be
mterpreted as lmmiimg the scope of the embodiments. Various features of the exampic
cmibodiments that arc listed can be removed, added, or combined to form additional
cmbodiments, which are part of this disclosure:

i, A SYTInge comprising:

a fubular body wall defining a cavity configured to housce a fhuid;

a plunger posttioned at lcast partially within the cavity, the plunger
configured to move axtally withun the cavity and along a central axis of the
syringe, wherem the movement of the plunger changes the volume of the cavity;

a tip extending axially from the syringe body and centered on the cenfral
axis of the syringe, wherein a passageway exiends axially through the tip; and

a flow path msert positioned between the passageway and the cavity,
wherein the flow path msert defines a fluid pathway between the cavity and the
passageway, wherein the flnid pathway exiends from the passageway 10 the
fubular body wall.

2. The syrmge of embodument 1, wherein the flmd pathway 1s a groove on a
face of the flow path nsert extending radially from the center of the flow path msert o
the tubular body wall,

3. The syringe of embodiment 2, whercin the flow path insert forms a fluid
fight scal between the passageway and the cavity restricting fluid flow between the
passageway and the cavity to the fiuid pathway.

4. The syringe of embodument 1, wherein the flid pathway 15 2 wedge-

shaped groove formed on the flow path mscrt,
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S. The syringe of embodiment |, where the fluid pathway forms a gap

between the tubular body wall and the flow path nsert,

5. The syrmge of embodiment §, wherem the flow path msert defines a

plurality of fluid pathways between the cavity and the passageway.

7. The syringe of embodiment 1, whercin the flow path msert 1 circular,
5. The syringe of embodiment 1, wherein the flow path msert 18 oblong.
. The syringe of embodiment 1, wherem the syringe mcludes ndications on

the outside of the syrmge body mdicating a desired orientation of the syringe.
3, An apparatus comprising:
an outer housing comprising a base portion and a syringe engagement
portion, a first passageway extending through the outer housing, the syringe
engagement portion having a plurahty of threads configured to engage mating
threads on a syringe, the base portion having one or more retention elements; and
an mmer housing comprising a commector portion and g tube portion, the

immner housing positioned within the first passageway of the outer housing, a

second passageway extending axially through the mmer housing, wherem the tube

portion 18 configured to accommodate a tip of the syringe within the second
passageway;
wherein the one or more retention elements are configured to position the

imner housing within the first passageway, and wherein the outer housing 15

configured to rotate about the inner housing to engage the mating threads on the

SYTINZL,

1. The apparatus of emboduiment 10, wherein the tube portion further
comprises an inner surface disposed within the second passageway, whercin the mner
surface 15 configured to form a flud seal between the tip of the syringe and the mner
housing.

12, 'The apparatus of cmbodiment U, wherem the tube portion compriscs
tapered walls configured to accommodate the tip of the syringe.

13, The apparatus of cmbodiment 10, wherem the plurality of retention
clcments are retention clips that extend axially into the fivst passageway and abut an outer
surface of the mner housing,

t4.  The apparatus of embodiment 10, wheremn the connector portion 1s coupled

t0 a fluidics system such that the position of the nner bousing 18 fixed.
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15. The apparatus of embodiment 14, whercin the sccond passageway 15 1

fluid conmmunication with the fluidics system.

16.  The apparatus of emmbodiment 10, wheren the syrmge engagement portion
further comprises a collar configured to control the position of the syrmge relative to the
outer housing.,

17, A method comprising:

orienting a synnge with an outer housmg of a comnmector, wherein the
posttion of the connector 1s fixed, wheremn a tip of the syrmge 15 aligned with an
axial passageway of the connector;

couplmg the outer housing of the connector with the syringe by rotating
the outer housing of the conmector about a fixed mner housing of the connector,
wherein the outer housing comprises a plurality of external threads configured to
cngage mating threads on the syringe; and

forming a seal between the mmer housmg and the tip of the syringe by
rotating the outer housing until the tip 1S engaged with the axial passageway of the
imner housing, wherein a passageway of the syringe 15 m fhwd commumication
with a passageway of the 1nner housing.

18, The method of embodiment {7, wherein the mner housing 18 fixed to a
fluidics system.

19, The method of embodiment 18, wherein the syringe 1 coupled to the
connector without mampulating the onentation of the fhudics system.

20, The method of embodiment 17, wherein orienting the svringe comprises
: g yiing P

orignting the syringe based on indications on the syringe.

Uiler3 Hmbodiments have been described i connection with  the

accompanying drawings, However, i1t should be understood that the foregoing

(f

cmbodiments have been described at a level of detall 1o aliow one of ordmary skall  the
art 10 make and usc the devices, sysiems, ete. described herem. A wide variety of
vartation 18 possible. Components, e¢lements, and/or steps may be altered, added,
removed, or rearranged. Additionally, processmg steps may be added, removed or
reordered. While certain embodiments have been explicitly described, other erobodiments

will also be apparent (o those of ordinary skill in the art based on this disclosure.
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{8797 Some aspects of the systems and methods deseribed hercin can
advantageously be mmplemented using, for example, computer software, bhardware,
firmware or any combination of software, hardware and firnpware. Software can comprise
computer cxecutable code for performmg the functions described herem. In some
cmbodiments, compuicr-executable code 1s executed by one or more general-purpose
computers. However, a skilled artisan will appreciate, i light of thas disclosure, that any
module that can be mmplemented using software to be executed on a gencral purpose
computer can also be wmplemented using a different combination of hardware, sottware,
or frmware. For example, such a module can be mplemented completely i hardware
using a combination of indcgrated circuits. Alternatively or additionally, such a module
can be mmplemented completely or partially using specialized computers designed to
perform the parficular functions described hercin rather than by general purpose
COMPUICTS,

Hlini While certain embodiments bave been exphicitly described, other
cmbodiments will become apparent (o those of ordinary skil i the art based on this
disclosure. Theretore, the scope of the mvention 1s iniended (o be detined by reference {0
the claims as ultimaiely published i one or more publications or issued in ong¢ OF MOIC

patents and not simply with regard to the explicitly described embodiments,
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THEFOLLOWING IS CLAIMED:

I, A fthudics assembly configured to be used with an automated system for
transferring medical tlud, the flwdics assembly comprising:

a first thuad connector comprising a2 male or female fluid connector, the
first floid connector bemg configured 0 be attachable in thud commumcation
with a thaid source containes;

a second fluid commector comprising a male or female fluid comector, the
second thud connector configured 10 be attachable m flhnd compumcation with a
fluad target contamer;

an 1ntermediate contamner; and

4 conmnector with a valve configured to change between a plurality of thad
pathways, mcluding a first flaid pathway configured to flow from the fluid source
container to the mtermediate container, and a second fluid pathway configured to
flow from the mtermediate contamer to the fluid target contamer;

wherein the connector 1s configured to be secured to the automated system
and the valve 18 configured to be positioned between the plurality of fhud
pathways by an automated mechanism of the automated system for transferring
medical thad.

2. The combmation of the thudics assembly of Claim | and the automated
system for transferring medical flud.

3. The combmation of the fluidics assembly of Clamm 1 and the fluid source
contaimer.

4. The combmation of Claimm 3, wherein the thuid source container 18 a vial.

5. The combmation of the fhudics assembly of Clamm 1 and the flnd target
contaimer.

6. The combmation of Claim 5, wherein the fluid target contamer 1s an [V bag.

7. The combmmation of the fluidics assembly of Clamm 1 and the fluid source
confainer and the fluid target contamer, 1o which the fiod source contamer 15 a vial and
the thuud target container 1s an {V bag,

Z. The thndics assembly of Claim 1, wheren the furst fluid conmector 1s a male
fluid connector,

G, The fluidics assembiy of Claim 3, wherein the second fhnd connector 15 a

female thuid connector.
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1), The fluidics assembly of Claim 1, wherein the mtermediate contamer 18 a
SYIge.
11, A medical fhud transfer system comprising:
a fluid transter station conmprising a display and a keypad; and
a fluidics assembly configured to be secured to the thad franster station,
the fluidics assemibly comprising a plurality of male or female connectors, a
syringe, and a connector with a valve;
wherem the fluid transter station 1s configured to automatically control the
connector with the valve to change between a pathway from 4 source container 1o
a syringe and a pathway from the syrimge toward a destination confainer.
12, The flmd transter system of Clawn 11 further comprising the source container.
13, The thuad transter system of Claim 11 further comprising the destination
contamer.
14, The fluid transter system of Claim 11 1 which the phurality of male or female
connectors includes a plurality of closable male thnd conmectors.
15. A method of enabling the transter of medical fluid comprising:
providing a fluid transier station with a display and a keypad; and
providing a fluidics assembly configured to be secured 1o the thud transier
station, the fluidics assembly comprising fivst and second male or female
connectors attached to a conmector comprising a valve;
wheremn the fhud transier station 1s configured to automatically control the
connector with the valve 10 change between a plurality of pathways.
16, The method of Clamm 15, wheremn the plurality of pathways includes a
pathway from a source container 1o an mtcrmediate container.
17. The method of Claim 16, wherein the plurality of pathways includes a
pathway from the micrmediaie container to a farget containgr.
18, The method of Claim 17, wheremn the source container 18 a vial,
19, The method of Clamm 18, wherem the imntermediate containger s a syringe,

20, The method of Clanm 19, wherem the target contamer 1s an 1V bag.
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