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SYSTEM FOR CLOSED TRANSFER OF FLUIDS HAVING CONNECTOR

BACKGROUND OF THE INVENTION

1. Field of the Disclosure

[0001] The present disclosure relates generally to a system for the closed transfer of fluids.

More particularly, the present disclosure relates to a system that provides leak-proof sealing

and pressure equalization during engagement of a cannula with a vial, during transfer of a

substance from a vial chamber to a barrel chamber via the cannula, and during disengagement

of the cannula from the vial.

2. Description of the Related Art

[0002] Health care providers reconstituting, transporting, and administering hazardous

drugs, such as cancer treatments, can put health care providers at risk of exposure to these

medications and present a major hazard in the health care environment. For example, nurses

treating cancer patients risk being exposed to chemotherapy drugs and their toxic effects.

Unintentional chemotherapy exposure can affect the nervous system, impair the reproductive

system, and bring an increased risk of developing blood cancers in the future. In order to

reduce the risk of health care providers being exposed to toxic drugs, the closed transfer of

these drugs becomes important.

[0003] Some drugs must be dissolved or diluted before they are administered, which

involves transferring a solvent from one container to a sealed vial containing the drug in powder

or liquid form, by means of a needle. Drugs may be inadvertently released into the atmosphere

in gas form or by way of aerosolization, during the withdrawal of the needle from the vial and

while the needle is inside the vial if any pressure differential between the interior of the vial

and the surrounding atmosphere exists.

SUMMARY OF THE INVENTION

[0004] In one aspect, a system, such as a system for the closed transfer of fluids, includes a

syringe adapter having a first end and a second end with the first end of the syringe adapter

configured to be connected to a first container and the second end of the syringe adapter

including a lock member having an open position and a closed position. The system also

includes a vial adapter having a first end and a second end with the second end of the vial

adapter configured to be connected to a second container and the first end of the vial adapter

having a locking surface. The syringe adapter is configured to be mated with the vial adapter

when the lock member is in the open position and is configured to be locked to the vial adapter



when the lock member is in the closed position and positioned adjacent to the locking surface.

The lock member includes at least one projection that extends radially outward. The syringe

adapter has at least one corresponding projection configured to engage the at least one

projection of the lock member to retain the lock member to the syringe adapter.

[0005] The system may also include a patient connector having a first end and a second end

and defining a passageway with the first end of the patient connector including a locking

surface configured to engage the lock member of the syringe adapter and the second end of the

patient connector configured to be secured to a patient IV line. The syringe adapter may

comprise a body and a seal arrangement positioned within the body with the seal arrangement

having at least one membrane and configured to move within the body of the syringe adapter.

The vial adapter may comprise a pressure equalization arrangement and a spike. The body of

the syringe adapter may define an opening extending transversely relative to a longitudinal axis

of the syringe adapter that receives the lock member with the lock member configured to move

relative to the body of the syringe adapter between the open position and the closed position.

The lock member may include a biasing member that is configured to bias the lock member

towards the closed position. The lock member may include a lead-in surface that is configured

to contact the second end of the vial adapter and move the lock member from the closed

position to the open position when the syringe adapter is mated with the vial adapter.

[0006] The biasing member of the lock member may comprise a cantilever spring with the

body of the syringe adapter defining a cam surface configured to engage the cantilever spring

of the lock member. The cantilever spring may extend in an axial direction with the cam

surface extending radially outward from the body of the syringe adapter. The at least one

projection of the lock member may comprise a pair of projections positioned on opposite sides

of the lock member, and the at least one corresponding projection of the syringe adapter may

comprise a pair of corresponding projections configured to engage the pair of projections of

the lock member. The lock member may be annular and received within an opening defined

by the body of the syringe adapter with the opening of the syringe adapter extending

transversely relative to a longitudinal axis of the syringe adapter. The lock member may include

a button that is configured to be engaged by a hand of a user of the syringe adapter to move the

lock member from the closed position to the open position. The seal arrangement may

comprise a membrane carrier having a membrane with the first end of the vial adapter having

a membrane configured to engage the membrane of the membrane carrier. The membrane

carrier may be biased toward the second end of the syringe adapter via biasing member. The



first end of the syringe adapter may include a female luer connector configured to be secured

to a syringe.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The above-mentioned and other features and advantages of this disclosure, and the

manner of attaining them, will become more apparent and the disclosure itself will be better

understood by reference to the following descriptions of aspects of the disclosure taken in

conjunction with the accompanying drawings, wherein:

[0008] Fig. 1 is a perspective view of a system according to one aspect of the present

invention.

[0009] Fig. 2 is an exploded, perspective view of the system of Fig. 1 according to one aspect

of the present invention.

[0010] Fig. 3 is a perspective view of a syringe adapter of the system of Fig. 1 according to

one aspect of the present invention.

[0011] Fig. 4 is a front view of the syringe adapter of Fig. 3 according to one aspect of the

present invention.

[0012] Fig. 5 is a left side view of the syringe adapter of Fig. 3 according to one aspect of

the present invention.

[0013] Fig. 6 is a rear view of the syringe adapter of Fig. 3 according to one aspect of the

present invention.

[0014] Fig. 7 is a top view of the syringe adapter of Fig. 3 according to one aspect of the

present invention.

[0015] Fig. 8 is a right side view of the syringe adapter of Fig. 3 according to one aspect of

the present invention.

[0016] Fig. 9 is a bottom view of the syringe adapter of Fig. 3 according to one aspect of the

present invention.

[0017] Fig. 10 is a cross-sectional view of the syringe adapter along line 10-10 in Fig. 6

according to one aspect of the present invention.

[0018] Fig. 11 is a cross-sectional view of the syringe adapter along line 11-11 in Fig. 5

according to one aspect of the present invention.

[0019] Fig. 12 is an enlarged perspective view of the syringe adapter of Fig. 3 according to

one aspect of the present invention.



[0020] Fig. 13 is a top perspective view of a lock member of the syringe adapter of Fig. 3

according to one aspect of the present invention.

[0021] Fig. 14 is bottom perspective view of the lock member shown in Fig. 13 according

to one aspect of the present invention.

[0022] Fig. 15 is a front perspective view of a vial adapter of the system of Fig. 1 according

to one aspect of the present invention.

[0023] Fig. 16 is a front view of the vial adapter of Fig. 15 according to one aspect of the

present invention.

[0024] Fig. 17 is a bottom perspective view of the vial adapter of Fig. 15 according to one

aspect of the present invention.

[0025] Fig. 18 is a top perspective view of the vial adapter of Fig. 15 according to one aspect

of the present invention.

[0026] Fig. 19 is a cross-sectional view of the vial adapter along line 19-19 in Fig. 16

according to one aspect of the present invention.

[0027] Fig. 20 is a front perspective view of a patient connector of the system of Fig. 1

according to one aspect of the present invention.

[0028] Fig. 2 1 is a cross-sectional view of the patient connector taken along line 21-21 in

Fig. 20 according to one aspect of the present invention.

[0029] Fig. 22 is a cross-sectional view of the syringe adapter of Fig. 3 prior to being

connected to the vial adapter of Fig. 15 according to one aspect of the present invention.

[0030] Fig. 23 is a cross-sectional view of the syringe adapter of Fig. 3 in the process of

being connected to the vial adapter of Fig. 15 according to one aspect of the present invention.

[0031] Fig. 24 is a cross-sectional view of the syringe adapter of Fig. 3 connected and locked

to the vial adapter of Fig. 15 according to one aspect of the present invention.

[0032] Fig. 25 is a perspective view of a system according to a second aspect of the present

invention.

[0033] Fig. 26 is a cross-sectional view of a vial adapter of the system of Fig. 25 according

to one aspect of the present invention.

[0034] Fig. 27 is a cross-sectional view of a syringe adapter of the system of Fig. 25

according to one aspect of the present invention.

[0035] Fig. 28 is a cross-sectional view of a syringe adapter according to a further aspect of

the present invention.

[0036] Fig. 29 is a front view of a vial adapter according to yet another aspect of the present

invention.



[0037] Corresponding reference characters indicate corresponding parts throughout the

several views. The exemplifications set out herein illustrate exemplary aspects of the

disclosure, and such exemplifications are not to be construed as limiting the scope of the

disclosure in any manner.

DETAILED DESCRIPTION

[0038] The following description is provided to enable those skilled in the art to make and

use the described aspects contemplated for carrying out the invention. Various modifications,

equivalents, variations, and alternatives, however, will remain readily apparent to those skilled

in the art. Any and all such modifications, variations, equivalents, and alternatives are intended

to fall within the spirit and scope of the present invention.

[0039] For purposes of the description hereinafter, the terms "upper", "lower", "right",

"left", "vertical", "horizontal", "top", "bottom", "lateral", "longitudinal", and derivatives

thereof shall relate to the invention as it is oriented in the drawing figures. However, it is to be

understood that the invention may assume various alternative variations, except where

expressly specified to the contrary. It is also to be understood that the specific devices

illustrated in the attached drawings, and described in the following specification, are simply

exemplary aspects of the invention. Hence, specific dimensions and other physical

characteristics related to the aspects disclosed herein are not to be considered as limiting.

[0040] In the following discussion, "distal" refers to a direction generally toward an end of

a system adapted for contact with a container, such as a vial, and "proximal" refers to the

opposite direction of distal, i.e., away from the end of a system adapted for contact with the

container. For purposes of this disclosure, the above-mentioned references are used in the

description of the components of a system in accordance with the present disclosure.

[0041] Referring to Figs. 1 and 2, one aspect of a system 10 for the closed transfer of fluids

includes a syringe adapter 12, a vial adapter 14, and a patient connector 16. The system 10

provides substantially leak-proof sealing during transfer of a fluid from a first container 18,

such as a vial, to a second container (not shown), such as a syringe, IV bag, or patient IV line.

The leak-proof sealing of the system 10 substantially prevents leakage of both air and liquid

during use of the system 10. Although not shown, the system may further include an IV bag

adapter as well as other components typically utilized in closed system transfer devices, such

as infusion lines and extension sets

[0042] Referring to Figs. 3-14, one aspect of the syringe adapter 12 includes a body 22

having a first end 24 and a second end 26 and defining interior space 28. The first end 24 of



the body 22 of the syringe adapter 12 includes a syringe attachment 30, such as a female luer

connector, that defines a passageway 32. Although a female luer connector is shown for

connection with a corresponding male luer connector of a syringe (not shown), other suitable

connection arrangements may be utilized for connection to a syringe, container, or any other

medical device. A cannula 34 having a distal end 36 is secured to the syringe attachment 30

and in fluid communication with the passageway 32 of the syringe attachment 30. The syringe

adapter 12 further includes a seal arrangement 38 positioned within the body 22 of the syringe

adapter 12. The seal arrangement 38 includes a membrane carrier 40 that receives a first

membrane 42 and a second membrane 44 spaced from the first membrane 42. The seal

arrangement 38 further includes a biasing member 46, such as a compression spring, that

engages the membrane carrier 40 and the syringe attachment 30 (or the body) and is configured

to bias the membrane carrier 40 toward the second end 26 of the syringe adapter 12. The body

22 of the syringe adapter 12 may include structure to enhance gripping of the syringe adapter

12 by a user. In particular, the body 22 of the syringe adapter 12 includes a plurality of annular

grooves 48 that extend around the circumference of the body 22 of the syringe adapter 12,

which enhances the ability of a user to grip the syringe adapter 12. The body 22 of the syringe

adapter 12 also includes a plurality of recessed portions adjacent to the first end 24 of the

syringe adapter 12 that extend in a longitudinal direction and around the circumference of the

body 22. Additional or alternative grip structures and surfaces may be provided to assist a user

in gripping the body 22 of the syringe adapter 12.

[0043] Upon engagement of the second membrane 44 by a corresponding membrane during

use, the membrane carrier 40 is configured to move towards the first end 24 of the syringe

adapter 12 such that the distal end 36 of the cannula 34 pierces the second membrane 44 to

place the syringe adapter 12 in fluid communication with the corresponding device secured to

the syringe adapter 12, as discussed below in more detail. After the second membrane 44 is

disengaged from the corresponding membrane, the membrane carrier 40 is biased Jback to its

original position thereby positioning the distal end 36 of the cannula 34 between the first and

second membranes 42, 44. In Fig. 10, the membrane carrier 40 is shown after being moved

toward the first end 24 of the syringe adapter 12 with the distal end 36 of the cannula 34 piercing

the second membrane 44. However, the membrane carrier 40 will only be in the position shown

in Fig. 10 after engagement with the vial adapter 14 or the patient connector 16.

[0044] Such an arrangement shields the distal end 36 of the cannula 34 to prevent accidental

needle sticks and also prevents the leakage of any fluid during transfer of fluids when using the

syringe adapter 12. Although the biasing member 46 is shown as a compression spring, any



other suitable biasing arrangement may be utilized to bias the membrane carrier 40 towards the

second end 26 of the syringe adapter 12. Further, although the seal arrangement 38 includes

first and second membranes 42, 44 and the membrane carrier 40, any other suitable

arrangement for sealing and shielding the cannula 34 during use may be utilized.

[0045] Referring again to Figs. 3-14, the second end 26 of the syringe adapter 12 includes a

first connection interface 50 that includes a lock member 52 that is received within a transverse

opening 54 in the body 22 of the syringe adapter 12. The lock member 52 is configured to

move between a closed position and an open position. The lock member 52 defines a central

opening 56 and includes a button 58 that is configured to be engaged by a hand of a user or

operator of the syringe adapter 12. The lock member 52 further includes a cantilever spring 60

that extends in a longitudinal direction of the syringe adapter 12. The lock member 52 is

configured to engage a cam surface 62 that extends radially outward from the body 22 of the

syringe adapter 12. In particular, the lock member 52 is configured to be provided in the closed

position, where a portion of the lock member 52 adjacent to the central opening 56 of the lock

member 52 is positioned within the interior space 28 of the syringe adapter 12 when no external

forces are applied to the lock member 52. When the lock member 52 is moved to the open

position where the central opening 56 of the lock member 52 is aligned with the interior space

28 of the syringe adapter 12 or does not create an interference or barrier to objects being

inserted into the interior space 28, as discussed in more detail below, the cantilever spring 60

engages the cam surface 62 to create a biasing force that urges the lock member 52 back

towards the closed position. Accordingly, when the lock member 52 is moved to the open

position, the lock member 52 will be urged back to the closed position when the external force

acting on the lock member 52 is released. Although the lock member 52 is shown with the

cantilever spring 60, any other suitable biasing member may be provided including, but not

limited to, compression springs, extension springs, elastomeric material, etc.

[0046] Referring to Fig. 11, the lock member 52 further includes a pair of projections 64 that

extend radially outward from the lock member 52. The pair of projections 64 is configured to

engage corresponding projections 66 provided on the body 22 of the syringe adapter 12 to

retain the lock member 52 to the body 22 of the syringe adapter 12. In other words, the

projections 64 of the lock member 52 are configured to engage the projections 66 of the body

22 of the syringe adapter 12 to prevent the lock member 52 from being disconnected and

removed from the transverse opening 54 of the body 22 of the syringe adapter 12.

[0047] Referring to Fig. 14, the lock member 52 further includes a lead-in surface 68 that is

a concave-shaped depression on the bottom of the lock member 52. As discussed below, the



lead-in surface 68 is configured to engage a corresponding connection interface to transition

the lock member 52 from the closed position to the open position.

[0048] Referring to Figs. 15-19, the vial adapter 14 includes a body 80 having a first end 82

and a second end 84. The first end 82 includes a second connection interface 90 that is

configured to mate with and lock with the first connection interface 50 of the syringe adapter

12. The second end 84 includes a spike member 92 that is configured to pierce the vial or

container 18. The spike member 92 defines a fluid channel 94 and a vent channel 96. The

fluid channel 94 is in fluid communication with a passageway 98 extending through the second

connection interface 90. The vent channel 96 is in fluid communication with a pressure

equalization device 102, such as a balloon-type or bellows-type pressure equalization

arrangement, although any suitable pressure equalization arrangement 102 may be utilized.

The pressure equalization arrangement 102 is configured to maintain the pressure within the

vial 18 during fluid transfer to prevent the vial 18 from being pressurized or place in a vacuum.

The second end 84 of the vial adapter 14 also includes a vial attachment 104 to secure the vial

adapter 14 to the vial 18 or other container.

[0049] Referring still to Figs. 15-19, the second connection interface 90 includes a generally

cylinder-shaped body 106 that defines a locking surface 108. The second connection interface

90 further includes a lead-in surface 110. The lead-in surface 110 of the second connection

interface 90 projects radially outward from the body 106 of the second connection interface 90

and defines a rounded transition between the body 106 and the lead-in surface 110. The lead-

in surface 110 is positioned intermediate the ends of the second connection interface 90,

although any other suitable position may be utilized. The locking surface 108 is a ring-shaped

recess that is recessed relative to the lead-in surface 110 and configured to receive the lock

member 52 of the first connection interface 50. The locking surface 108 is defined by 90 degree

angles, although other suitable shapes and angles may be utilized. The second connection

interface 90 receives a membrane 112 that closes the passageway 98 of the second connection

interface 90. The second connection interface 90 is configured to be received within the interior

space 28 of the syringe adapter 12 when the lock member 52 of the first connection interface

50 is in the open position and restricted from moving within the interior space 28 of the syringe

adapter 12 when the lock member 52 is in the closed position. The lead-in surface 110 of the

second connection interface 90 is configured to engage the lock member 52 of the first

connection interface 50 to further move the lock member 52 and further bias the cantilever

spring 60. When the second connection interface 90 is fully mated to the first connection

interface 50, the lock member 52 of the first connection interface 50 is configured to be in the



closed position and received within the locking surface 108 to lock the first connection interface

50 from longitudinal and transverse movement relative to the second connection interface 90,

but still allowing rotational movement relative thereto.

[0050] Referring to Figs. 20-21, the patient connector 16 includes a body 120 having a first

end 122 and a second end 124 and defining a passageway 126 that extends therethrough. The

first end 122 of the patient connector 16 also includes the second connection interface 90 that

is that same as the second connection interface of the vial adapter 14. Accordingly, the second

connection interface 90 of the patient connector 16 includes the same features of the second

connection interface 90 of the vial adapter 14 described above and cooperates with the first

connection interface 50 in the same manner. The second end 124 of the patient connector 16

includes an IV line attachment 128, such as a male luer connector, although any other suitable

connection arrangements may be utilized.

[0051] Referring to Figs. 22-24, the process of mating the first connection interface 50 with

the second connection interface 90 is shown. Although the syringe adapter 12 with the first

connection interface 50 is shown being attached to the vial adapter 14 with the second

connection interface 90, the connection of the first connection interface 50 with the second

connection interface 90 will be similar regardless of the devices incorporating the first and

second connection interfaces 50, 90. As shown in Fig. 22, the interior space 28 of the syringe

adapter 12 is aligned with the second connection interface 90 of the vial adapter 14. In

particular, the longitudinal axis of the syringe adapter 12 is aligned with the longitudinal axis

of the vial adapter 14 and the lock member 52 of the first connection interface 50 is in the

closed position. As shown in Fig. 23, the first connection interface 50 and the second

connection interface 90 are moved towards each other with a portion of the second connection

interface 90 being received within the interior space 28 of the syringe adapter 12. At this

position, the lead-in surface 68 of the lock member 52 of the first connection interface 50

engages the second connection interface 90, which transitions the lock member 52 from the

closed position (shown in Fig. 22) to the open position (shown in Fig. 23). When the lock

member 52 is moved from the closed position to the open position, the cantilever spring 60

will engage the cam surface 62 of the body 22 of the syringe adapter 12, which creates a biasing

force that urges the lock member 52 back to the closed position. Such movement back to the

closed position, however, is prevented by engagement of the lock member 52 with the body

106 of the second connection interface 90. With the lock member 52 of the first connection

interface 50 in the open position, the second connection interface 90 is allowed to continue its

movement within the interior space 28 of the syringe adapter 12 to continue the process of



mating the syringe adapter 12 to the vial adapter 14 and to move the first connection interface

50 and the second connection interface 90 towards a locked engagement.

[0052] Referring to Figs. 23-24, after the lock member 52 of the first connection interface

50 is moved to the open position, the membrane 112 of the second connection interface 90

engages the second membrane 44 of the seal arrangement 38 of the syringe adapter 12 thereby

forming a liquid tight seal during fluid transfer between the syringe adapter 12 and the vial

adapter 14. Further insertion of the second connection interface 90 within the interior space 28

of the syringe adapter 12 moves the membrane carrier 40 toward the first end 24 of the syringe

adapter 12 against the biasing force of the biasing member 46 and causes cannula 34 to pierce

the second membrane 44 of the seal arrangement 38 of the syringe adapter 12 and the

membrane 112 of the second connection interface 90 thereby placing the vial adapter 14 in

fluid communication with the syringe adapter 12. When the second connection interface 90 is

inserted a predetermined distance within the interior space 28 of the syringe adapter 12, the

lead-in surface 110 of the second connection interface 90 engages the lock member 52 to

further compress the cantilever spring 60. With further movement, the locking surface 108 of

the second connection interface 90 will be aligned with the lock member 52 of the first

connection interface 50 such that the lock member 52 is received within the locking surface

108. In particular, the lock member 52 is biased towards the closed positioned by the cantilever

spring 60 and when the lock member 52 reaches the locking surface 108, the lock member 52

is free to move into the closed position where a portion of the lock member 52 is positioned

within the interior space 28 of the syringe adapter 12.

[0053] In the position shown in Fig. 24, the first connection interface 50 is fully mated and

locked with respect to the second connection interface 90. In such a position, the syringe

adapter 12 is prevented from being disconnected from the vial adapter 14 due to the

engagement between the lock member 52 of the first connection interface 50 and the locking

surface 108 of the second connection interface 90. Although the locked engagement between

the first connection interface 50 and the second connection interface 90 prevents axial and

transverse movement relative to each other, the first connection interface 50 and the second

connection interface 90 are free to rotate relative to each when locked to each other, which

advantageously prevents IV line tangling and/or other accidental disengagement or device

failure associated with lack of rotation between components. In particular, the patient

connector 16, which is mated with and locked to the syringe adapter 12 in the same manner as

described above in connection with the vial adapter 14, is typically attached to a patient IV line

and the rotation of the first connection interface 50 relative to the second connection interface



90 assists in prevent twisting of a patient V line connected to the patient connector 16.

However, the first connection interface 50 and the second connection interface 90 may be

provided with a keyed surface arrangement to prevent such relative rotation if desired.

[0054] Referring again to Figs. 22-24, in order to disconnect the first connection interface

50 from the second connection interface 90, the button 58 of the lock member 52 of the first

connection interface 50 is engaged by a user and pushed radially inward to transition the lock

member 52 from the closed position to the open position. The second connection interface 90

can then be removed from the interior space 28 of the syringe adapter 12 in the reverse order

of the steps to connect the first connection interface 50 to the second connection interface 90.

When the second connection interface 90 is finally separated from the first connection interface

50, the lock member 52 is moved to the closed position and the biasing member 46 of the seal

arrangement 38 of the syringe adapter 12 moves the membrane carrier 40 to its original position

with the distal end 36 of the cannula 34 positioned between the first and second membranes

42, 44. Although the first and second connection interfaces 50, 90 are each provided with the

lead-in surfaces 68, 110, only one of the first and second connection interfaces 50, 90 may be

provided with a lead-in surface 68, 110. Furthermore, neither of the first and second connection

interfaces 50, 90 may be provided with the lead-in surfaces 68, 110, which will require the lock

member 52 of the first connection interface 50 to be manually moved from the closed position

to the open position to allow mating of the first and second connection interfaces 50, 90. More

specifically, the lock member 52 of the first connection interface 50 may be moved from the

closed position to the open position by engaging the button 58 of the lock member 52 and

moving the lock member 52 radially inward such that the lock member 52 is moved to the open

position thereby allowing the mating of the first and second connection interfaces 50, 90.

[0055] Referring to Figs. 25-27, a second aspect of a system 140 for the closed transfer of

fluids is provided. The system 140 is similar to the system 10 shown in Figs. 1 and 2 with like

reference numbers used for like elements. Rather than providing a lead-in surface that extends

radially outward and positioned intermediate the ends of the body of the second connection

interface 90, the second connection interface 90 of the system 140 shown in Figs. 25-27

includes a lead-in surface at the first end of the second connection interface 90 adjacent the

membrane. The lead-in surface of the aspect shown in Figs. 25-27 is embodied as a slight

blend at the top of the connection interface 90 and assists in moving the lock member 52 from

the closed to the open position. Further, the body 22 of the syringe adapter 12 does not include

any grip structures.



[0056] Although not shown, the systems shown in Figs. 1-27, may include one or more

indication arrangements to provide a user with feedback when the connection interfaces are

fully locked or separated. In particular, the body 22 of the syringe adapter 12 may be provided

with openings with inner and outer tubes that cover one another when the part is in the locked

position and not cover one another when the part is in the initial or unlocked position.

Alternatively, only one color change component may be provided that is visible within the

opening in the body of the syringe adapter 12 when the device is in the locked or unlocked

position. The first and second connection interfaces 50, 90 may also be provided with one or

more tactile or auditory indicators to provide an indication of the state of the connection

between the first and second connection interfaces 50, 90. The indication arrangement may

also be embodied as alignment lines, dots, symbols, words, or other suitable indicia to assist a

user in operating the system. Furthermore, although the seal arrangement 38 of the syringe

adapter 12 includes a membrane carrier 40 and first and second membranes 42, 44, any other

suitable arrangement for sealing and delivering a fluid may be provided.

[0057] Referring to Fig. 28, the position of the cantilever spring 60 of the lock member 52

and the cam surface 62 of the body 22 of the syringe adapter 12 may be reversed. For example,

as shown in Fig. 28, the body 22 of the syringe adapter 12 is formed with a biasing member

144, such as a cantilever spring, that is configured to contact a cam surface 146 provided on

the lock member 52 of the first connection interface 50. The lock member 52 operates in the

same manner as described above in connection with system 10.

[0058] Referring to Fig. 29, a further aspect of the second connection interface 90 is shown.

The second connection interface 90 shown in Fig. 29 is similar to aspects of the second

connection interface shown in Figs. 1-28 and described above. The second connection

interface 90 of Fig. 29, however, includes a lead-in surface 156 positioned adjacent to the

membrane 112 or first end of the second connection interface 90. The lead-in surface 156

assists in moving the lock member 52 from the closed to the open position. The second

connection interface 90 shown in Fig. 29 is provided in connection with a vial adapter, although

this aspect may be utilized in connection with any medical device and any component of a

system for the closed transfer of fluids.

[0059] While this disclosure has been described as having exemplary designs, the present

disclosure can be further modified within the spirit and scope of this disclosure. This

application is therefore intended to cover any variations, uses, or adaptations of the disclosure

using its general principles. Further, this application is intended to cover such departures from



the present disclosure as come within known or customary practice in the art to which this

disclosure pertains and which fall within the limits of the appended claims.



WHAT IS CLAIMED IS:

1. A system comprising:

a syringe adapter having a first end and a second end, the first end of the syringe adapter

configured to be connected to a first container, the second end of the syringe adapter includes

a lock member having an open position and a closed position; and

a vial adapter having a first end and a second end, the second end of the vial adapter

configured to be connected to a second container, the first end of the vial adapter having a

locking surface, the syringe adapter configured to be mated with the vial adapter when the lock

member is in the open position, the syringe adapter configured to be locked to the vial adapter

when the lock member is in the closed position and positioned adjacent to the locking surface,

wherein the lock member includes at least one projection that extends radially outward, the

syringe adapter having at least one corresponding projection configured to engage the at least

one projection of the lock member to retain the lock member to the syringe adapter.

2. The system of claim 1, further comprising:

a patient connector having a first end and a second end and defining a passageway, the

first end of the patient connector including a locking surface configured to engage the lock

member of the syringe adapter, the second end of the patient connector configured to be secured

to a patient IV line.

3. The system of claim 1, wherein the syringe adapter comprises a body and a seal

arrangement positioned within the body, the seal arrangement having at least one membrane

and configured to move within the body of the syringe adapter.

4. The system of claim 1, wherein the vial adapter comprises a pressure

equalization arrangement and a spike.

5. The system of claim 3, wherein the body of the syringe adapter defines an

opening extending transversely relative to a longitudinal axis of the syringe adapter that

receives the lock member, the lock member configured to move relative to the body of the

syringe adapter between the open position and the closed position.



6. The system of claim 5, wherein the lock member comprises a biasing member

that is configured to bias the lock member towards the closed position.

7. The system of claim 6, wherein the lock member comprises a lead-in surface

that is configured to contact the second end of the vial adapter and move the lock member from

the closed position to the open position when the syringe adapter is mated with the vial adapter.

8. The system of claim 6, wherein the biasing member of the lock member

comprises a cantilever spring, the body of the syringe adapter defining a cam surface

configured to engage the cantilever spring of the lock member.

9. The system of claim 8, wherein the cantilever spring extends in an axial

direction, and wherein the cam surface extends radially outward from the body of the syringe

adapter.

10. The system of claim 3, wherein the at least one projection of the lock member

comprises a pair of projections positioned on opposite sides of the lock member, and wherein

the at least one corresponding projection of the syringe adapter comprises a pair of

corresponding projections configured to engage the pair of projections of the lock member.

11. The system of claim 10, wherein the lock member is annular and received within

an opening defined by the body of the syringe adapter, the opening of the syringe adapter

extending transversely relative to a longitudinal axis of the syringe adapter.

12. The system of claim 1, wherein the lock member comprises a button that is

configured to be engaged by a hand of a user of the syringe adapter to move the lock member

from the closed position to the open position.

13. The system of claim 3, wherein the seal arrangement comprises a membrane

carrier having a membrane, the first end of the vial adapter having a membrane configured to

engage the membrane of the membrane carrier.

14. The system of claim 13, wherein the membrane carrier is biased toward the

second end of the syringe adapter via a biasing member.



15. The system of claim 1, wherein the first end of the syringe adapter includes a

female luer connector configured to be secured to a syringe.
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