wo 2016/010909 A2 || OAT OO0 OO 0O RO AR

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2016/010909 A2

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

21 January 2016 (21.01.2016) WIPO I PCT
International Patent Classification: (81)
A6IM 5/172 (2006.01)
International Application Number:

PCT/US2015/040174

International Filing Date:
13 July 2015 (13.07.2015)

Filing Language: English
Publication Language: English
Priority Data:

62/024,247 14 July 2014 (14.07.2014) US

Applicant: ICU MEDICAL, INC. [US/US]; 951 Calle
Amanecer, San Clemente, CA 92673 (US).

Inventor: FANGROW, Thomas, F.; 951 Calle Amanecer,
San Clemente, CA 92673 (US).

Agent: ALTMAN, Daniel, E.; Knobbe Martens Olson &
Bear, LLP, 2040 Main Street, 14th Floor, Irvine, CA
92614 (US).

(84)

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: FLUID TRANSFER DEVICES AND METHODS OF USE

~En
&

NS

(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 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 embodi-
ments disclosed herein provide a spinning luer con-
nector for connecting components of a fluidics sys-
tem.
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FLUID TRANSFER DEVICES AND METHODS OF USE
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as U.S. Patent Application No. 13/106,781, and published on November 17, 2011, is
hereby incorporated by reference in its entirety and made a part of this specification for
all that it discloses.

1B08R] PCT Patent Application No, PCT/US2012/071493, filed December 21,
2012, and titled “FLUID TRANSFER DEVICES AND METHODS OF USE,” is hercby

incorporated by reference in ifs entirety and made a part of this specification for all that it

discloses.
BACKGROUND
Field of the Invention
16649] Some embodiments of the nvention relate generally to devices and

methods for transforring fluid and specifically to deovices and methods for transferring
medical fluids.

Description of the Related Art

{061¢) In some circumstances, it can be desirable to transfer one or more fluid
between containers. In the medical field, it is often desirable to dispense fluid in precise
amounts and to store the remainder, particularly when dealing with potentially dangerous
fhuids. Corrent fluid transtfer devices and methods in the medical field suffer from various
drawbacks, including difficulty connecting components of the systems and evacuating air
from containers.

SUMMARY OF SOME EMBODIMENTS

108111 Some embodiments disclosed herein overcome one or more of these
disadvantages. In one embodiment, a syringe inchides a tubular body wall defining a
cavity configured to house a fluid and a plunger positioned at least partially within the
cavity. The plunger is configured to move axially within the cavity and along a central
axis of the syringe, wherein the movement of the planger changes the volume of the
cavity. The syringe inchudes a tip extending axially from the syringe body and centered
on the central axis of the syringe, wherein a passageway extends axially through the tip.
The syringe also includes a flow path insert positioned between the passageway and the
cavity, the flow path insert defines a flaid pathway between the cavity and the
passageway, and the fluid pathway extends from the passageway to the tubular body wall.

{812} In some embodiments of the flow path msert, the fluid pathway is a
groove on a face of the flow path insert extending radially from the center of the flow

path insert to the tubular body wall. The flow path insert can form a fluid fight seal
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between the passageway and the cavity restricting fluid flow between the passageway and
the cavity to the fluid pathway. The flaid pathway can be a wedge-shaped groove formed
on the flow path nsert. The fluid pathway can form a gap between the tubular body wall
and the flow path msert. The flow path msert defines a phoality of fluid pathways
between the cavity and the passageway. The flow path insert can be circular, oblong or
other shapes. The syringe can include indications on the outside of the syringe body
mndicating a desired orientation of the syringe.

{6613] One cmbodiment of a connector for a fluidics system includes an outer
housing and an ioner housing. The outer bousing welades # base portion, a syringe
engagement portion and a first passageway cxtending through the outer housing. The
syringe engagement portion has a plurality of threads configured t¢ engage mating
threads on a syringe. The basc portion has one or more of retention clements. The inner
housing inchudes a connector portion and a tube portion. The inner housing is positioned
within the first passageway of the outer housing. A second passageway extends axially
through the inner housing, wherein the tube portion is configured to acconuoedate a tip of
the syringe within the sccond passageway. The oene or more retention clements are
configured to position the immer housing within the first passageway, and the outer
housing is configured to rotate about the inner housing fo engage the mating threads on
the syringe.

{08141 In some embodiments of the connector, the tube portion includes an
inmer surface disposed within the second passageway that is configured to formy a fluid
seal between the tip of the syringe and the ioner bousing. The tube portion can include
tapered walls configured o accommodate the tip of the syringe. The one or more
retention clements are retention clips that extend axially into the first passageway and
abut an outer surface of the inner housing. The connector portion can be coupled to a
fhuidics system such that the position of the inner housing is fixed. The second
passageway can be im fluid communication with the fluidics system. The syringe
engagement portion can inclode a collar configured to control the position of the syringe
relative to the outer housing.

{B015] One embodiment of a method for coupling a syringe to a floidics
system includes orienting a syringe with an outer housing of a connector. The position of
the connector is fixed and a tip of the syringe is aligned with an axial passageway of the

connector. The method further includes coupling the outer housing of the connector with
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the syringe by rotating the outer housing of the commector about a fixed fnwer housing of
the connector. The outer housing includes a plurality of external threads configured to
engage mating threads on the syringe. The method further includes forming a seal
between the inner housing and the tip of the syringe by rotating the outer housing until
the tip 18 engaged with the axial passageway of the inmer housing. A passageway of the
syringe is in fluid commumication with a passageway of the fnner housing. In some
embodiments, the inmer housing 15 fixed to a fluidics system. The syringe can be coupled
to the connector without manipulating the orientation of the fluidics systerm. The syringe
can be oriented based on indications on the syringe.

BRIEF DESCRIPTION OF THE DRAWINGS

16016} Figure 1 illustrates an example cmbodimsent of an automated system
for transferring fluid.

{60171 Figure 2 illustrates an example embodiment of a cross section of
syringe with a flow path insert positioned within the body of the syringe.

[0818] Figure 3 illustrates a perspective view of the embodiment of the flow
path tnsert from Figure 2.

{B019] Figure 4 illustrates a front view of the flow path tnsert of Figore 3.

[0826] Figure S illustrates a cross section of the flow path insert taken along
the line 5-5.

{80211 Figure 6 illustrates another embodiment of a flow path insert.

80221 Figure 7 illustrates yet another embodiment of a flow path insert.
[B823] Figure & illustrates an cmbodiment of a perspective view of a
connector.

[B824] Figure 9 illustrates a different perspective view of the connector from
Figure 8.

[6825] Figure 10A illustrates a cross-section of a perspective view of the
connector from Figure 8.

[B626] Figure 108 illustrates a different perspective view of the same cross-
section of the comnector from Figure 8.

106271 Figure 11 illustrates an cxploded view of the connector trom Figure 8.

[0828] Figure 12 provides an exemplary illustration of a connection between a

syringe and the connector.
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106629] Figure 13A ilustrates is a perspoctive view of an embodiment of a
fluidics assembly.

10630] Figure 138 is a view of the fluidics assombly 400 with a source
container and a target container.

{6631] Figure 14A illustrates 2 cross sectional view of fluid flowing from a
source container o a syringe when the plunger of the syringe is retracted.

10832] Figure 14B iHlustrates a cross sectional view of fluid flowing from a

syringe to a target container when the planger of the syringe is advanced.

DETAILED DESCRIPTION OF SOME EMBODIMENTS

[0833] The following detailed description is now directed to example
embodiments of the disclosure. In this description, reference is made to the drawings
wherein hike parts are designated with like numerals throughout the description and
drawings.

{80341 In many circumstances, fluid is transferred from a source container to a
target container. In some instances, it can be desirable to transfer precise amounts of a
fluid, such as a medication, into the target container. For exampie, in some embodiments,
a medication can be stored fo a vial or other container, and a precise dosage amount of the
medication can be extracted and transferred 1o 2 target device so that the dosage amount
can be delivered to a patient. In some embodiments, thad from multiple source containers
can be combined, or compounded, into a single target container. For example, in some
embodiments, a mixture of medications can be created in the target coutainer, ot a
concentrated moedication can be combined with the diluent in the target container. To
achicve the desired proportions of fluids, it can be desirable to precisely measure the
amount of fluid that s wransfored into the target comdaiver. Tn addition, prociscly
measuring the amount of fluid trapsferred from the scurce container to the targe
container can reduce the amount of fluid wasted {¢.g., when more fluid than necessary is
withdrawn from the source container). Reduction of waste is desirable because the fluid
heing transferred can be expensive.

[0435] In some embodiments, it can be desirable to transfer fluids from a
source container to a targe! container using a scaled systom. Exposing the fluid to
ambicnt air can allow contaminants to enter the fluid or cause an undesivable reaction

with the fluid. Some medications (e.g., chemotherapy medications) can be harmful to an
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wnintended recipient. Therefore, it can be desirable to prevent or reduce exposure of the
fluid being transferred to the ambicnt air or arca outside the thiid transfer system. A fhud
transfer system that prevents or reduces exposure of the thud to the area outside the thud
transfer system can render other expensive equipment {e.g., a clean room) unnecessary,
thereby reducing the cost associated with transferring the fluids.

{8036} Some embodiments disclosed herein provide intermediate containers, such
as syringes, that facilitate the transfer of fluid from scurce containers to target containgrs.
When connected in line with other components, air can become frapped in the system.
The syringes can be positioned generally horizontally and awr 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 transfers fluid to the target container, air bubbles disposed
within the syringe can reraain even after the fluid has been expelled from the syringe as
there is a disconnect between the centrally located flow path oxiting the syringe and the
air bubbles trapped in the body. In somc instances, the air bubbles romaining in the
syringe may not affect the transfor of fluid, but can be disconcerting to medical
practitioners that transfor the medical fluid from the syringe to the target container.

16037 Figure 1 illustrates an embodiment of a fluid transfor gystem 50. The
system 50 can include a housing 52 enclosing 2 controller and memory. The system 50
can als¢ include a user interface 54. The user interface 54 can include, for example, a
display, a keypad, and/or a touch screen display. The user interface 54 can be configured
{o receive instructions from the user, for example, regarding the amounds of fluid to be
fransforred and the types of fluids to be transferred. The user interface can also be
configured to provide information to the user, such as crror messages, aleris, or
instructions (¢.g., to replace an cmpty vial).

188381 The fluid transfer system SO inclodes a thad transfer station. In some
embodiments, the system 50 can include multiple transfer stations, such as two, threg,
four, five, six, seven, eight, or more transfer stations depending on the number of
different fluid types the system is designed to handle and the amount of fluid to be
iransferred. Each transfer station can include a fhad source container 460, which can be,
for example, a medical vial or other suitable container such as a bag, a bottle, or a vat,
cte. Althoogh embodiments disclosed herein discuss using a vial as the source container,
it will be understood the other containers can be used even when not specifically

mentioned. The fluid transfer station can be configured to transfer precise amounts of
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fluid from the source containers 460 to target containers 470, which can be, for example
IV bags. It will be understood that in various embodiments described herein, a different
type of target container ov destination container can be used instead of an 1V bag {e.g., a
syringe, a bottle, a vial, an elastomeric purop, ete.) even when not specifically mentioned.
The thud transfer station can include a support 56, such as a tray for the target container
470. The support 56 can mclude a destination sensor, such as a8 weight sensor to
determine the amount of fluid that has been transferred to the target container. The thad
can first be transferred from source containers 460 to intermediate containers 200 so that
a precise amount of fhid can be measured. The intermediate containers 200 can be, for
example, syringes. After being measured, the fluid can be transferred from mtermediate
containers 200 to the target containers 470.

{66391 The fluid transfer system 350 can be used to transfer individual fluids
from the source containers 460 to scparate target containers 470, or to transfor and
combine fluids from multiple source containers 460 into a common target container 470.
In some cmbodiments, the system 50 can be used for compounding mixtures of fluids.
For example, the system 50 can be used to combine roultiple medications together or to
combine feeding fluids {c.g., water, dextrose, lipids, vitaniuos, minerals). The system 50
can also be used to dilute a medication or other fluid 1o a desired councentration fevel. In
some embodiments, 2 single systern can be configured both for compounding mixtures of
fluids and for the transfer of individual fiuids from a single-source container 1o a single-
target container,

{00406] In some embodiments, the system 50 can inchide mounting modules
38 for mounting the transfer stations onto the housing 52, For exampie, in some
cmbodimenis the mounting modules 58 can be configured o receive intermediate
containers 200, as shown in Figure 1, {0 secure the transfer stations onto the housing 52,
The mounting modules 38 can also engage the connectors or other portions of the fhuid
transfer station 50. The systom 50 can also include motors, which can be for example,
contained within the housing S52. The motors can be configured to actuate the
intermediate containers 200 to draw fluid into the containers (from the source container
460} and to dispel fluid therefrom (into the target container 470). The motors can be
configured to actuate flow control mechanisms 60 in order to control the fluid flow of a
connector 410 between the source container 460, intermediate containers 200 and target

containers 470, Alterpatively, the connector 410 can be manually adjusted to alternate
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flows. The motors can be in communication with the controller and can reccive actuation
mstructions from the controller. For example, the intermediate containers 200 can operate
as precision syringe pumps to transfer precise amounts of fluid with the motors
configured in some embodiments 1o actoate plangers on the syringes to draw fluid inte
the syringes. The motors and automated system 50 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 ml) can require significant etfort to manipulate the phmger,
which can be difficult to perform by hand, especially if done repeatedly. The motors and
automated system 50 can increase the precision, consistency and rate of thud transfer.

{60411 In some embodiments, the system includes one or more pairs of male
and female fluid conneciors configured to be attached to cach other to selectively permit
the passage of fluid. The connectors can be detached or disconnected, for example, so that
the target container 470 can be removed once the fluid has been transferred. In some
cmbodiments, the connectors can be configured to close automatically when disconnected
from = corresponding counnector, thereby preventing fluid from escaping when the
connectors are detached. Thus, the fluid transfer system 50 can be used to transfer fluid
while retaining substandially entirely, or cotirely, all of the fluid within the system,
permitting the fluid transfer fo occur in a substantially entirely, or entirely, closed systen.
The flid transfer system 50 can thereby reduce or eliminate the risk of injury, waste or
damage caused by hiquid or vapor leakage when comnecting and discomnecting the
components of the fluid transfer systern 50.

{06421 The system 50 can include the connector 300 that is configured to
couple the syringe 200 with the other components of the fhidics system. The connector
300 can be a spinning loer connecter that is configured to form a fluid tight engagement
with the syringe without disengaging or otherwise changing the orientation of the other
fhuidics components. The spinning connector 300 can also be used o orient the syringe
properly within the mounting module 58. The connector 300 is described in more detail

clow.

160431 In some embodiments, the systern SO can be configured to be
compatible with a variety of sizes of syringes (e.g., 10 ml, 20 mi, 50 ml and 100 ml). For
example, larger volume syringes can be used to transfer larger volumes of fluid in shorter
amounts of time. Smaller volume syringes can be used to increase the accuracy and

procision with which amounts of fluid can be transferred.
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16044 The fluid transfer system 50 can be modified in many ways. For
example, as mentioned above, the system 30 can have a different number of transfer
stations. Also, in some embodiments, certain features shown in the Figure 1 can be
modified or omitted for some or all of the transfer stations. For example, in some
embodiments, a fluid transfer station that is dedicated to the transfer of fluids that are not
dangerous, cxpensive, or sensitive to ambient air {e.g., saline or water} can have fewer
leak-preventing teatures than fluid transfer stations dedicated 1o the transfer of fluids that
arc dangerous, expensive, of sensifive to ambient air.

{3045} Figures 2-5 illustrate an embodiment of a fluid flow path insert 100 for a
syringe 200. The flow path insert 100 is configured to redirect fluid flow along a fluid
flow path defined by the flow path insert 160, When the syringe is positioned generally
horizontally, the syringe can be oriented so that the defined flow path is positioned at or
near the top or highest position within the syringe. Gravity causcs air bubbles confined
within the syringe to rise to the top position within the syringe. By redirecting fluid flow
io flow through the top, or near top, position within the syringe, the air bubbles can be
forced out of the syringe with the fluid.

[0846] Figure 2 illustrates an embodiment of the flow path insert 100 positioned
within the syringe 200. The syringe 200 can include 3 body 202, a plunger 204, a cavity
206, a shroud 208 and a tip 210. The tip 210 inclades a passageway 212 extending axially
through the tip 210 that can provide access to 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 fluid-tight
connection, such as a huer lock, between the syringe 200 and the connector. In some
embodiments, the tip can have threads.

80471 Figure 3 is a perspective view of the flow path insert 100 removed from
the syringe 200. Figure 4 is a front view of the flow path insert 100. Figure S illustrates a
cross section of the flow path insert 100 taken along the line 5-5. The flow path msert 100
has a generally circular body having a first face 102, also referred to as a front face, a
second face 104, also referred to as 8 back face, an outer wall 106 and a pathway 108,
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 insert 100, such as by a

cutout or a groove. The pathway 108 is configured to define a fluid passageway from the
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cavity 206 to the passageway 212, The pathway 108 is configared to redirect thud
moving through the syringe 200 1o 4 portion of the inner wall of the syringe 200 prior to
or after moving through the passageway 212, The pathway 108 can be sized and shaped
80 that the syringe 200 has substantially the same flow rate as without the flow path msert
100, The size and shape of the pathway 108 can vary significantly from the embodiment
shown while still providing the same functionality.

10848] The flow path insert 100 is sized and shaped to be positioned within the
cavity 206 of the syringe 200. The flow path insert 100 can be configured 1o match the
curvature aud/or angle of the front wall of the syringe 200, such that the flow path insert
is substantially flush with the front wall of the syringe 200. In this embodiment, the outer
face 106 of the fusert 100 is counfigured to be flush with the joner wall of the syringe. In
this embodiment, the curvature of the insert extends radially from the center of the insert
100 to the outer wall 106 and the first face 102 and the second face 104 have the same
curvature. The curvature of the second face 104 can match the curvature and/or angle of
the plunger 204. In some cmbodiments, the flow path insert is not substantially flush with
the front wall of the syringe 200. For exanple, the first face 102 of the flow path insert
100 can be offset from the front wall by one or more protrusions on the flow path tosert.
The flow path tosert 100 can be configured so that it forms a fluid-tight seal between the
outer wall 106 and the tmer wall of the syringe 200 such that fluid only flows through
pathway 108 between the cavity 206 and passageway 212 of the syringe 200,

{0849] The flow path insert 100 can be counfigured for different sizes and types of
syringes. The insert can be manufactured from a flexibie or compressible material to help
facilitate the formation of a fluid seal between the pathway insert 160 and the syringe
200. In some embodiments, the insert 100 can be formed from harder materials.

[6858] The flow path insert 100 is configured to define a fluid flow path between
the cavity 206 of the syringe. The pathway 108 can direct floid from the cavity 206 to the
tip 210 of the syringe 200. When the syringe is properly oriented, the pathway 108 directs
fhiid flow along the top of the syringe cavity. By directing the fluid along the top portion
of the cavity, the fluid flow can force air bubbles that are enclosed within the cavity 206
of the syringe 200 out of the syringe when the phimger 204 is moved forward. The syringe
200 can include markings, such as arrows, that indicate the origntation of the syninge 200

for correctly positioning the flow path insert 100 within the syringe 200. Alternatively,

-10-
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some methods of installing the fusert 100 inclhude aligning the pathway 108 through the
outer surface 106 with numbers on the syringe 200.

{B051] The flow path insert 100 can be used to modify an existing syringe 200
having a contrally aligned flow path. A method of modifying the syringe 200 can inclade
aligning the flow path insert 100 with the cavity 204 of the syringe 200. The flow path
insert 100 can be aligned in accordance with markings that are on the syringe 200 and the
position of the pathoway 108 on the flow path insert. For example, the syringe can include
numbers, tetters or markings indicating the proper orientation of the pathway 108 within
the syringe. The flow path insert 100 can be inserted within the syringe using an
automated process, such as a2 machine autormated process. In some embodiments, the flow
path tosert 100 can be inserted manually by a worker.

160521 Figure 6 illustrates ancther embodiment of a flow path insert 120, In this
embodiment, the flow path insert 120 has a wedge-shaped pathway 122. The wedge-
shaped pathway 122 provides a larger area for the flow path imsert 120 o be positioned
within the syringe 200, which can help compensate for errors in positioning of the flow
path insert 120 within the syringe 200 and/or inaccurate placoment of the syringe in the
system SO. The pathway 122 can be configured such that there is a sufficient flow fluid
flow rate o force air bubbles out of the syringe with the fluid.

80531 Figure 7 ilustrates ancther embodiment of a flow path insert 130, In this
embodiment, there is a plarality of protrusions 132 that extend radially outward from the
flow path msert 130. The protrusions are configured to abut the tuner wall of the syringe
and force the fluid to be directed along the walls of the syringe 200, In this embodiment
the flow path insert 130 can be posttioned in nearly any orientation within the syringe and
still provide a flow path positioned at the high point of the syringe 200 where a bubble
may be likely to secur.

[0884] Figures 3-7 illustrate a fow cmbodiments of flow path inserts, many
different variations exist and are contemplated. In some embodiments, the shape of the
pathway can be changed, such as illustrated in Figure 6. In some embodiments, the shape
of the flow path insert can change, such as the embodiment ilhustrated in Figore 7. In the
embodiments illustrated in Figures 2-7, the flow path fusert is generally circular. In some
embodiments, the flow path insert 18 not circular. For exanple, the flow path insert could

be oblong, a circle with a cutaway flat portion, rather than a rounded outer wall. The flow

11-
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path insert and pathway can be shaped in a variety of ways in order redirects flind flow
from the center of the syringe to the outer walls.

{B055] Figuves 8-11 illustrate an embodiment of a connector 300, Figuve 8
illustrates a perspective view of the comnector 300, Figure 9 illustrates a different
perspective view of the comnector 300, Figure 10A illustrates a cross-section of a
perspective view of the connector 300, Figure 108 illustrates a differcot perspective view
of the same cross-section of the connector 300, Figure 11 illustrates an exploded view of
the connector 300,

10856] The comnector 300 can include an cuter housing 310 and an ner housiong
330, The outer housing 310 can be generally tubular in shape and has a passageway that
extends axially through the housing 310. The outer housing 310 jnclude  larger diamcter
portion, also referred to as the base portion 312, and 3 smaller diameter portion, also
referred to as the syringe engagement portion 314, The syringe cngagement portion 314
has exterior threads 316 and an outer face 318. The larger diameter portion has a cavily
326. Oune or more, including a plorality of retention clips 320 and one or more, including
a plurality of protrusions 324 are positioned around the cavity for the fnner housing 330,
The one or more retention chips 320 have clip portions 322 that extend axially inward.
The one or more protrusions 324 extend longitudinally. The inper housing 330 is
configured to be positionad within the outer housing 310,

[6887] The imner housing 330 has a8 tube portion 332, also referred to as a tip
engagement portion, and a connector portion 340, The tube portion 332 has a larger
diameter than the connector portion 340. The inner bousing 330 has an outer surface 342
and an inner surface 336 and a passageway 346 that extends axially from the distal end of
the connector portion 340 to the inner surface 336, The tube portion 332 has a tapered
inmer wall 334 that tapers down from a larger dismeter opening at face 348 o a smaller
diameter opening at the mner surface 336.

[0858] The inmer housing 1s positioned within the outer housing 310 such that the
mmer housing 330 can rotate within the outer housing 310, The outer surface 342 of the
inmer housing is positioned adjacent the retention clip 320. The outer housing 310 and the
mmer housing 330 can be configured such that face 348 of the inner housing and the face
318 of the outer housing arc substantially coplanar when the inner housing 330 is
positioned within the outer housing 310, The immer housing 330 is configured to remain

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

{6059} In some embodiments, the connector portion 340 of the inner housing 330
is configured to be coupled to a cormector, such as stopcock, of a fluidics system as
illustrated in Figure 12, The outer housing 310 is configured to engage a syringe. For
cxample, the threads 316 can engage threads in the joner wall of the shroud 208 of the
syringe 200, which positions the tip 210 of the syringe 200 within the cavity 338 of the
inner housing 330. The inner housing 330 remains stationary and the outer housing 310 s
configured to rotate about the ner housing 330, As the outer housing 310 rotates and
engages the syringe 200, the retendion clips 320 maintain the position of the foner housing
330 within the outer bousing 310 so that a seal can be formed between the syringe and the
inner housing 330. The retention clips 320 preferably permit the outer housing 310 o
rotate about the joner housing 330 while maintaining their relative longitudinal positions.

160681 The rotention clips 320 allow the conunector 300 to be assembled after the
connector portion 340 of the inner housing 330 has been secured to ancther connector,
such as connector 410, The outer housing 310 can be positioned onto the inner housing
330 by pushing the outer housing 310 onto the tube portion 332 of the inner housing 334,
The retention clips 320 can be forced outward to accommodate the larger diameter of the
tube portion 332 as the outer housing 310 is being moved into position. When the outer
housing 310 is properly positioned on the inner housing 330, the retention clips can move
into position against the outer surface 342 of the immer housing 330, as illustrated in Fig.
10B.

{80611 In an alternate embodiment {(not shown), the retention clips 320 and
longitudinal protrusions 324 can be replaced with a retention portion that extends axially
mwardly hike the clip portions 322, The retention portion can form an orifice with a
constant diameter and have a continuous surface that is configured to abut the ocuter
surface 342 of the mner housing 330. In such an embodiment, the connector 300 is
assembled prior to coupling the inner housing 330 to another connecior.

{80621 The connector 300 can be constructed from a variety of materials, such as
polyvcarbonate or other polymeric materials, The connector 300 can be constructed from a
rigid plastic or other vigid polymenic material. In some embodiments, the inner housing

can be constructed from a different material than the outer housing. For example, the
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outer housing could be constructed from a rigid material and the inner housing can be
formed from a more flexible material. The flexible material can help from a seal between
the syringe and the tnmer housing 330,

10863 Figure 12 illustrates a process for connecting the syringe 200 and the
connector 300. The syringe interface 314 of the connector 300 is configured to engage the
interior threads of shroud 208 of the syringe 200. The outer housing 310 of the connector
is configured to rotate to engage the shroud while the fip 210 of the syringe 200 s
positioned within the inuer housing 330. As the outer housing 310 rotates about the inner
housing 330, the tip 210 is positioned within the cavity 33¥ of the inner housing 330. The
connector 300 s configured 1o form a fluid tight connection between the syringe 200 and
the joner housing 330 when the syringe interface is engaged with the syringe. By
manipulating the outer housing 310 of the connector 304, the syringe can be engaged with
the counnector 300 while maintaining a desired orientation where the flow path is
positioned in the correct orientation (e.g., with the tlow path positioned at the most
upward portion of the syringe 200). In some cmbodiments, the syringe 200 can bave
markings on the outside of the syringe that indicates the correct oriendation of the syringe
200.

{08641 In some embodiments, the syringe interface 314 can include a stop
mechanism, such as the surface 336 of the inner housing 330, configured to control the
position of the syringe 200 relative to the connector 300 when cngaged. When the syringe
200 engages the syringe interface 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 30¢ once the syringe 200 is engaged to a desired position. The inner susface
336 can prevent the fip 210 from being over-inserted past the desired engagement
position. (ther stop mechanisms can be used. For example, the connector 300 can include
a collar 328 formed on the syringe interface 314 so that the shroud 208 of the syringe 200
abuts against the collar 328 when the syringe 200 has reached the desired engaged
position.

[8865] The stop mechanism (e.g., surface 336} can facilitate accurate transfer
of fhad. For example, if the syringe 200 were over-inserted past a desired position, an
amount of extra fluid may be drawn into the syringe 200 when the phmger is drawn back,
therehy compromising the acauracy of the fluid transfer, especially for fluid transfers that

involve a vohume that require muiltiple syringe fills. Also, because the internal volume of
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the fluidics system may be less than the expected nternal volame by a small amount if
the syringe is over-inserted, priming of the fluidics may result in pushing thad mto an 1V
bag prematurely.

10866] Figure 13A 15 a perspective view of a fluidics assembly 400 that can be
used with a fluid transter station, such as the combodiment Ulustrated in Figure 1. Figure
138 15 a view of the fluidics assembly 400 with a source container, such as a vial 460,
and a target container, such as an [V bag assembly 470 coupled to the assombly 400 of
Figure 13A. The fluidics assembly 400 can be used to transfer precise amounts of fluid
from the source countainer to the target container via an intermediate container, such as a
syringe 200, The tlaidics assembly 400 includes a vial 460, a vial adapter 450 configured
to provide fiuid conwvwupication with the fluid {c.g., chemotherapy dmg or other
medication) comtained within the vial 460, a syringe 200, an 1V bag assembly 470, and a
connector 410 for directing fluid from the vial adapter 450 into the syringe 200 and from
the syringe 200 toward the IV bag assembly 470, In some embodimernds, the fluidics
asscmbly 400 can be configured to aliow the vial 460 and/or vial adapter 450 to be
replaced (e.g., when the vial runs out of fluid) without replacing the comnector 410 or
syringe 200, In some embodimends, the vial adapter 450 can be configured to allow air to
enter the vial 460 via the vial adapter 450, thereby substantially equalizing pressure in the
vial 460 as fluid is drawn out.

1060671 The upper portion of the vial adapter 450 can include a spike, as
illustrated in Figure 13A, configured {o picrce the septum on the cap of the vial 460 and
arms configured o 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 440, The connector 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 fluid can ecscape from the vial adapter
450 until 2 male coonector is attached to the female comnector 440. ¥t should be
understood that in many embodiments discussed herein, the male and female connectors
could be swiiched. For example, the vial adapter 450 can inclode a male connector, which
is configured to mate with a female connector on the connector 410.

{B068] The vial adapter 450 can inclode an air intake channel configured to

direct air into the vial 460 to compensate for fluid removed from the vial 460 to reduce
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the pressure differential. The air intake channel can mclude a filter configured to aliow air
to pass through the filter and toward the vial 460 while also preventing fhuid from passing
through the filter. For cxample, the filter can inchude an air permeable but fhad
mpermeable membrane. The filter can be a hydrophobic filter. In some embodiments, the
vial adapter 450 can include a check valve in place of or i addition to the filter. The
check valve could be a duckbill valve, a shit valve, a shding ball valve or any other
suitable type of check valve. The vial adapter 450 can also have a bag that is configured
to increase in volume while preventing the mput air to contact the fluid inside the vial
4640, stmilar to embodiments described in the * 157 Publication.

16069] The 1V bag assembly 470 can include an IV bag 472, a length of
tubing 476, and a female connector 474, The female connector 474 can be removably or
irremovably attached to the tubing 476. The fomale connector 474 can function to seal oft
the 1V bag assembly 470 so that no thuid can escape from the IV bag 472 except when 2
male connector 15 attached thereto. In some cmbodiments, the IV bag assombly 470 can
inchide a supplemental line of tubing 478 to also provide access to the TV bag 472, The
supplemental line 478 can be used to transfer a second fluid {(which can be different from
the fluid transferred through the main line 476) into the IV bag 472, For example, the
tubing 474 can be used to transfer a concentrated fluid {e.g., medication} into the TV bag
472, and the supplemental tubing 478 can be used to transfor a diluent {c.g., saline or
water) inte the 1V bag 472 for diluting the concentrated fluid to a desired level of
concentration. In some embodiments, the supplemental line of tubing 478 can have & cap
ot a connector {not shown}, which can be similar to the connector 474, to enable a fluid
line to be removably attached to the supplemental line 478, In some embodiments,
multiple fluid lines can combine {c.g., at a Y- or T-connection) so that muliiple fluids
{c.g., from differcnt fhuid transfer stations) can be dirccted into the 1V bag 472 through a
single fluid hne {(c.g., wbing 476). In some embodiments, the connector 474 can be
directly coupled with the bag 472 without & significant length of wbing 476
therebetween.

{6070 The conuector 410 can be a connector capable of directing fluid along
multiple fluid paths, such as a8 stopcock. In some embodiments the connector 410 can be
manually operated, such as by lever 412 on conncctor 410, In some embodiments, the
connector 410 can be controlled automatically as part of a system, such as in conjunction

with a fluid wransfer station 5C. For example, the fluid transfer station 50 can have a
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mechanism 60 that controls a valve, switch, lever, or the hike, in order to change between
a plurality of fluid pathways. A first male conmector 420 can be attached to a female end
414 of the comector 410. A second male connector 430 can be attached to 8 fomale end
416 of the connector 410,

{86711 The male connectors 420, 430 can be closcable male luer connectors
that are configured to prevent fluid from escaping from or entering nto the connector
when it is not engaged with 2 corresponding foemale connector, but allow fluid to flow
when it is cngaged with a corresponding feroale connector 4440, 474. In the crobodiments
shown, the connectors 420, 430 can be a version of the Spires® closeable male cormector
manufactured by ICU Medical, Inc., of San Clemente, California. fn some embodiments,
a substantially entirely or entirely closed systern can be achieved, at least in part, by
providing corresponding automatically closeable male and female connectors at various
{or all) connection points within a fluid wansfer system 50, thereby causing stationary
fiid to substantially remain entirely within the tlaid source, the fluid module, and the
finid target, respectively, upon disconnection, and to not generally leak or vaporize
outside of the system. For example, in some cmbodiments, corresponding pairs of
automatically closing comnectors {e.g., male and fomale compectors) can be provided at
the interfaces between the fluid source and the convector 410 and/or the connector 410
and the target container. Various smbodiments of connectors of this type are described in
the *920 Publication.

10072} In this embodiment, and in other cmbodimenis described herein, the
system is described as including a male comnector or a fomale connector, it can be
possible for female connectors to be used m place of the described male connectors and
for male connectors to be used in place of the described fomale connectors. For example,
one or both of the connectors 420 and 430 can be female connectors {e.g., Clave®
connectors manufactured by ICU Medical, Inc., of San Clemente, California), and the
connector 440 of the vial adapter 450 and the connector 474 of the 1V bag 472 can be
male connectors {c.g, a Spiros® closeable male conmector manufactured by ICU
Medical, Inc., of San Clemente, California).

188731 The connector 300 can be attached t0 a female end 418 of connector
410. The imner housing 330 of the connector is secored, or otherwise affixed to the female
end 418 of connector such that it cannot rotate. The nner housing 330 can be secured to

the female end 418 of connector 410 by sonic welding, snap fit structures {(not shown), a
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pressure ot friction fitting, or other suitable commection type. The outer housing 310 can
freely rotate about the inner housing 330. The comnector 300 can engage the syringe 200
by rotating the outer housing 310 about the nner housing 330. The outer housing 310 can
rotate independent of the fluidics assembly 400. Thereby, the outer housing 310 of the
connector 300 can engage to a syringe 200 without moving, rotating, manipulating, or
otherwise affecting the orientation of the fluidics assembly 400, which is conmected to the
mner housing 330,

{0674] In some embodimenis, the connector 410 can have a mechanical
configuration and features that are configured to secure the connector to a fluid transfor
station, such as the mechanisio illustrated in Figure 1. Many variations are possible.

H875] Figire 14A is a cross sectional view of the syringe 200, the connector
300 and the connector 410 showing fluid flowing through the comnector 410 and
connector 300 from the vial 460 to the syringe 200. As the plunger of the syringe 200 is
withdrawn, fluid is drawn into the syringe 2040 and along the flow path defined by the
syringe insert 100. In this embodiment, the connector 410 is a conncctor that has a valve
411 that is positioned so that fluid is allowed to flow from the vial 460 to the syringe 200,
In some cmbodiments, the valve 411 can be positioned by manual manipulation of the
lever 412, In some embodiments, the valve 411 can be positioned by an automated
mechantsm configured to control the actuation of the valve 411, With the valve 411 inthe
illustrated position, fluid drawn into the syringe 200 will be drawn from the vial 460 and
not the IV bag 472, As fluid is drawn out of the vial 460, air can enier the vial 460
through the air intake channel as described above.

6076} Figure 148 is a cross sectional view of the syringe 200, the connector
300 and the connector 410 showing fhud flowing through the compector 300 and
connector 410 from syringe 200 toward the IV bag assembly 378, In this instance, the
valve 411 is positioned such that as the plunger of the syringe 200 is advanced, fluid is
driven cut of the syringe 200. The fluid is allowed to flow from the syringe 200 toward
the IV bag assembly 470. Air bubbles can collect in the syringe, which rise to the highest
part of the syringe 2Z00. In the illustrated embodiment, the syringe in positioned
substantially hortzontal. Generally, without the flow path msert 100, the fhid would flow
out of the flow path along a central axis of the syringe and the air bubbles would
generally remain within the syringe 200. The flow path insert 100 is configared to

redirect the fluid flow in order to force the fluid to flow out of the top or near top portion
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of the syringe 200, thereby forcing the air bubbles out of the syringe 200 with the fhad
and along the flow path defined by the flow path insert 100. The syringe 200 can be
oriented so that the flow path is positioned in the correct orientation {e.g., with the flow
path positioned at the most upward portion of the syringe 200} by manipulating the outer
housing 310 of the connector 300, In some embodiments, the syringe 200 can have
markings on the outside of the syringe that indicates the correct orientation of the syringe
200, With the valve in the illustrated position, fluid and air bubbles driven out the syringe
200 will be directed to the IV bag 470 and not back into the vial 460,

160771 The following st has example embodiments that arc within the scope
of this disclosure. The example ombodiments that arc listed should in no way be
interpreted as [ioiting the scope of the embodiments. Various features of the cxample
cnibodiments that are listed can be removed, added, or combined to form additional
cmibodiments, which are part of this disclosure:

L. A syringe conprising:

a tubular body wall defining a cavity configured o house a fluid;

& plunger positioned at least partially within the cavity, the plunger
contigured to move axially within the cavity and along 2 ceuotral axis of the
syringe, wherein the movement of the plunger changes the velume of the cavity;

& tip exiending axially from the syringe body and centered on the contral
axis of the syringe, wherein a passageway extends axially through the tip; and

g flow path nsert positioned between the passageway and the cavity,
wherein the tlow path fusert defines a fluid pathway between the cavity and the
passageway, wherein the fluid pathway extends from the passageway to the
tubular body wall,

2. The syringe of embodiment 1, wherein the fluid pathway is a groove on a
face of the flow path insert extending radially from the center of the flow path insert 1o
the wbular body wall.

3. The syringe of embodiment 2, wherein the flow path tosert forms a fluid
tight scal between the passageway and the cavity restricting fluid flow between the
passageway and the cavity to the fluid pathway.

4. The syringe of cmbodiment 1, wherein the fluid patbway 5 a wedge-

shaped groove formed on the flow path insert.
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S. The syringe of embodiment I, where the fluid pathway forms a gap
between the tubular body wall and the flow path insert.
o. The syringe of embodiment {, wherein the flow path insert defines a

plurality of fluid pathways between the cavity and the passageway.

7. The syringe of embodiment 1, wherein the flow path insert 1s circular.
g. The syringe of embodiment 1, wherein the flow path insert is oblong.
9. The syringe of embodiment 1, wheremn the syringe includes mdications on

the outside of the syringe body indicating a desired orientation of the syringe.
10. Axn apparatus comprising:
an outer housing comprising a base portion and a syringe engagement
portion, a first passageway cxtending through the outer housing, the syringe
engagement portion having a phirality of threads configured to engage mating
threads on a syringe, the base portion having one or more retention elements; and
an inmer housing comprising a connector portion and a nbe portion, the

mner housing posttioned within the first passageway of the outer housing, a

second passageway extendng axially through the inmer housing, wherein the tube

portion 1s configured to accommodate a tip of the syvinge within the second
passageway;

wherein the one or more retention elements are configured to position the
mner housing within the first passageway, and wherein the outer housing is
contigured to rotate about the inner housing to engage the mating threads on the
syringe.

1t The apparatus of cmbodiment 10, wherein the twbe portion further
comprises an tuner surface disposed within the second passageway, whercin the inner
surface 15 configured to form a fluid scal between the tip of the syringe and the inner
housing.

12, The apparatus of embodiment 10, wherein the fube portion couyrises
tapered walls configured to accommodate the tip of the syringe.

13, The apparatus of embodiment 10, whercin the plurality of retention
clements are retention clips that extend axially into the fivst passageway and abut an outer
surface of the inner housing.

14, The apparatus of embodiment 10, wherein the connector portion is coupled

to a fluidics system such that the position of the tmer housing is fixed.
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15. The apparatus of embodiment 14, wherein the second passageway 1s in
fluid communication with the fluidics system.

16.  The apparatus of embodiment 10, wherein the syringe engagement portion
further comprises a collar configured to control the position of the syringe relative to the
outer housing.

17, A method comprising:

orienting 8 syringe with an outer housing of a comnector, wherein the
position of the connector is fixed, wherein a tip of the syringe is aligned with an
axial passageway of the connector;

coupling the outer housing of the comnector with the syringe by rotating
the outer housing of the comnector about 8 fixed inner housing of the connector,
wherein the outer housing comprises @ plurality of external threads configured to
engage mating threads on the syringe; and

forming a seal between the inner housing and the tip of the syringe by
rotating the outer housing until the tip 1s engaged with the axial passageway of the
mner housing, wherein a passageway of the syringe is in fhaid commumication
with a passageway of the inner housing.

18, The method of cmbodiment 17, wherein the mmer housing is fixed to a
fluidics system.

19, The method of embodiment 18, wherein the syringe is coupled to the
connector without manipulating the orientation of the fluidics system.

20, The method of embodiment 17, wherein orienting the syringe couyprises

oricnting the syringe based on indications on the syringe.

{B678] Embodiments have been described in connection with  the
accompanying drawings. However, it should be understood that the foregoing
cembodiments have been described at a level of detail to allow one of ordinary skill n the
art to make and usc the devices, sysiems, cte. described herein. A wide varicty of
variation is possible. Components, clements, and/or steps may be altered, added,
removed, or rearranged. Additionally, processing steps may be added, removed or
reordered. While certain embodiments have been explicitly described, other ermnbodiments

will also be apparent to those of ordinary skill in the art based on this disclosure.
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106679] Some aspects of the systems and methods described herein can
advantageously be implemented using, for example, computer software, hardware,
firmware or any combination of software, hardware and firmware. Software can comprise
computer cxecutable code for performing the functions described herein, In some
embodiments, computer-executable code is executed by one or more general-purpose
computers. However, a skilled artisan will appreciate, in light of this disclosure, that any
module that can be mplemented using software to be oxecuted on a genoral purpose
computer can also be implemented using a difforent combination of hardware, software,
or firmware. For example, such a module can be implemented completely in hardware
using a combination of integrated circuits. Altervatively or additionally, such a module
can be implemented completely or partially using specialized computers designed to
perform the particular functions described herein rather than by general purpose
computers,

[0884] While certain cmbodiments have been explicitly described, other
embodiments will become apparent io those of ordinary skill in the art based on this
disclosure. Thercfore, the scope of the invention is intended to be defined by refercnce to
the claims as ultimately published in one or more publications or issued in one or more

patents and not simply with regard to the explicitly described embodiments.
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THE FOLLOWING IS CLAIMED:

1. A fluidics assembly configured to be used with an automated system for
transferring medical thud, the fluidics assembly comprising:

a first fluid connector comprising a male or fomale fluid connector, the
first fluid connector being configured to be attachable in fhud commumication
with g fhuid source container;

a second fluid connector comprising & male or female fluid comector, the
second fluid connector configured to be attachable in fluid commumication with a
flund target container;

an intermediate container; and

a connector with a valve configured to change between a plurality of thud
pathways, mcluding a first fluid pathway configured to flow from the fluid source
container 1o the intermediate container, and a second fluid pathway configured to
flow from the intermediate container to the fluid target container;

wherein the connector is configured to be secured to the automated system
and the valve is configired to be positioned between the plurality of fluid
pathways by an automated mechanism of the automated system for transferring
medical fhud.

2. The combination of the fluidics assembly of Claim | and the automated
system for transferring medical flaid.

3. The combination of the fluidics asserubly of Claim 1 and the fluid source
container.

4. The combination of Claim 3, wherein the fluid source container i1s a vial,

5. The combination of the fluidics assembly of Claim | and the fluid target
container.

6. The combination of Claim 5, wherein the fhiid target container is an IV bag.

7. The combination of the fluidics asserubly of Claim 1 and the fluid source
container and the fluid target container, in which the fluid source container is a vial and
the fhutd target container is an [V bag.

& The fluidics assembly of Claim 1, whercin the first fluid connector is a male
fluid connector,

9. The fluidics assembly of Claim 3, wherein the second fluid connector 15 a

female fluid connector.
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10, The floidics assembly of Claim §, wherein the intermediate container 15 a
syringe.
. A medical fluid ransfer system comprising:
a fluid transfer station comprising a display and a keypad; and
a floidics assembly configured to be secured to the fhad transfer station,
the fluidics assembly comprising a plurality of male or female comnectors, a
syringe, and a comnector with a valve;
wherein the fluid wansfer station is configured to antomatically control the
connector with the valve to change between a pathway from a source container to
a syringe and a pathway from the syringe toward a destination container.
12. The fluid wansfer system of Claim 11 further comprising the source container.
13. The thud transter system of Claim 11 fimther comprising the destination
container.
14. The fluid transfer systems of Claim 11 in which the plurality of male or fomale
connectors includes a plurality of closable male fhid conmectors.
15. A method of enabling the transter of medical fluid comprising:
providing a fluid transfer station with a display and a keypad; and
providing a fluidics assembly configured to be sccured to the thad transfer
station, the fluidics assembly comprising fivst and second male or fomale
connectors attached to a conmector comprising a valve;
wherein the fluid transter station is configured to avtomatically control the
connector with the valve to change between a plurality of pathways.
16. The method of Claim 15, wherein the plurality of pathways includes 2
pathway from a source container to an intermediate container.
17. The method of Claim 16, wherein the plurality of pathways includes 2
pathway from the intermediate container to a target container.
18, The method of Claun 17, wherein the source container is a vial,
19, The method of Claim 18, wherein the intermediate container is a syringe.

20. The method of Claim 19, wherein the target container is an IV bag.
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